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Summary

A high level of literacy in both print and digital media is required for
negotiating most aspects of 21st-century life—supporting a family, education, health, civic participation, and competitiveness in the global economy.
Yet a recent survey estimates that more than 90 million U.S. adults lack
adequate literacy.1 Furthermore, only 38 percent of U.S. twelfth graders are
at or above proficient in reading.2
Adults who need literacy instruction receive it in two main types of settings: (1) adult education programs, for which the largest source of federal
funding is the Workforce Investment Act, Title II, Adult Education and
Family Literacy Act (AEFLA), and (2) developmental education courses in
colleges for academically underprepared students. Adults in adult education
programs (an estimated 2.6 million in federally funded programs in 2005)
show variable progress in their literacy skills, and for many, their gains are
insufficient to achieve functional literacy.3
This report responds to a request from the U.S. Department of Education to the National Research Council (NRC) to (1) synthesize research on
literacy and learning, (2) draw implications for the instructional practices
used to teach reading in adult literacy programs, and (3) recommend a
more systemic approach to research, practice, and policy. To inform its
conclusions and recommendations, the Committee on Learning Sciences:
Foundations and Applications to Adolescent and Adult Literacy reviewed
1 Estimate

from Kutner et al. (2007).
to the National Assessment of Educational Progress (2010).
3 Information from Tamassia et al. (2007).
2 According

1
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research from the fields of literacy, learning, cognitive science, neuroscience, behavioral and social science, and education. The committee identifies factors that affect literacy development in adolescence and adulthood
in general and examines their implications for the populations in adult
education programs.
In keeping with its charge, the committee defined literacy as the ability to read, write, and communicate using a symbol system (in this case,
English) and using appropriate tools and technologies to meet the goals and
demands of individuals, their families, and U.S. society. Thus, literacy skill
includes but encompasses a broader range of proficiency than basic skills.
The focus of the committee is on improving the literacy of individuals ages
16 years and older who are not in K-12 education; this focus is consistent
with eligibility for federally funded adult education programs. The report
includes research with adolescents of all ages but discusses the implications
of this research (as well as research with children and adults) for instruction
to be used in adult literacy education.4
There is a surprising lack of rigorous research on effective approaches
to adult literacy instruction. This lack of evidence is especially striking given
the long history of both federal funding for adult education programs and
reliance on the nation’s community colleges to develop and improve adults’
literacy skills. Sustained and systematic research is needed to (1) identify
instructional approaches that show promise of maximizing adults’ literacy
skill gains; (2) develop scalable instructional programs and rigorously test
their effectiveness; and (3) conduct further testing to determine for whom
and under what conditions those approaches work.
In the absence of research with adults whose literacy is not at high
levels, the committee concluded that it is reasonable to apply findings from
the large body of research on learning and literacy with other populations
(mainly younger students and relatively well-educated adults) with some
adaptations to account for the developmental level and unique challenges of
adult learners. The available research provides guidance about principles of
effective reading and writing instruction, principles of learning and motivation, and promising uses of technologies and other supports for learning.
Effective literacy instruction addresses the foundational components of
reading—word recognition, fluency, vocabulary, reading comprehension,
background knowledge, strategies for deeper analysis, and understanding
of texts—and the component skills of writing. It combines explicit teaching
4 Given the sponsor’s primary interest in improving adult literacy education, we did not
address the question of how to prevent low literacy in the United States. Although the report
does not have an explicit focus on issues of prevention and how to improve literacy instruction
in the K-12 system, many of the relevant findings were derived from research with younger
populations and so they are likely to be relevant to the prevention of inadequate literacy.
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and extensive practice with motivating and varied texts, tools, and tasks
matched to the learner’s skills, educational and cultural backgrounds, and
literacy needs and goals. It explicitly addresses the automation and integration of component skills and the transfer of skills to tasks valued by
society and the learner. Effective instruction includes formative (ongoing)
assessments to monitor progress, provide feedback, and adjust instruction.
Students who have not mastered the foundations of reading and writing require instruction targeted to their skill levels and practice in amounts
substantial enough to produce high levels of competence in the component
skills. A large body of research with K-12 students provides the principles
and practices of literacy instruction that are equally important to developing and struggling adult learners. Additional principles have been identified
to help those with learning disabilities overcome specific areas of difficulty.
The available research on accommodations for adults with learning disabilities, conducted mainly with college students, also warrant application
and further study in adult education settings to remove barriers to learning.
Although findings from research specifically on effective literacy instruction for adults is lacking, research with younger populations can guide
the development of instructional approaches for adults if it is modified to
account for two major differences between adults and younger populations.
One is that adults may experience age-related neurocognitive declines that
affect reading and writing processes and speed of learning. The second is
that adults bring varied life experiences, knowledge, and motivations for
learning that need attention in the design of literacy instruction for them.
Compared with children, adolescents and adults may have more knowledge
and possess some literacy skills while still needing to fill gaps in other skills,
acquire content knowledge, and develop the level of literacy needed for
education, work, and practical life.
Research on learning and motivation can inform the design of supportive instructional interactions and environments. This research has not
included low-literate adults: translational research is needed to design and
evaluate instructional approaches consistent with these principles for this
population. Although basic principles of learning and motivation apply to
learners of all ages, the particular motivations to read or write are often
different at different ages. Instruction for adolescents and adults may need
to be designed differently to motivate these populations.
Literacy is a complex skill that requires thousands of hours of practice,
but many adults do not persist in adult literacy instruction long enough
or have enough time to practice outside the instructional setting to reach
their goals. The problem of high attrition needs to be resolved for adults to
receive sufficient practice and instruction and for rigorous research to accumulate on effective instructional methods. The available research suggests
ways to design motivating instructional approaches and environments, cre-
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ate more time for practice, and ensure the time is efficiently used: they will
need to be tested rigorously. Technologies for learning have the potential
to help resolve problems of insufficient practice caused by time and space
constraints. Technologies also can assist with multiple aspects of teaching,
assessment, and accommodations for learning. Translational research is
needed to develop and evaluate promising technologies for improving adult
literacy and to demonstrate how these can be part of coherent systems of
instruction.
The population of adult literacy learners is heterogeneous. Consequently, optimal literacy instruction needs to vary according to adults’
goals, motivations, knowledge, assessed skills, interests, neurocognitive
profiles, and language background. The population of adults who need to
develop their literacy ranges from recent immigrants with only a sixth grade
education in their native country, to middle-aged and older U.S.-born high
school graduates who find they can no longer keep up with the reading,
writing, and technology demands of their jobs, to adults who dropped out
of school or whose learning disabilities were not fully accommodated in
school, to highly educated immigrants who need to learn to read and write
in English.
The largest subgroup of adults enrolled in adult education is adults
learning English as a second language. This population is very diverse.
Some are immigrants who are well educated and highly literate in their first
languages. Others are recent immigrants with low levels of education and
first language literacy. Another large subgroup is people who were born in
the United States or came to the United States as young children but have
grown up with a home language other than English. Although educated in
U.S. schools, these adults often need to develop higher literacy skills for
postsecondary education or work.
There has been virtually no research on effective literacy instruction for
adults learning English as a second language. The available research with
other populations—young second language learners and relatively welleducated students in high school or college—suggests practices that warrant
further study with the larger population of adult learners. Although general
principles of learning and literacy development can be applied to second
language learners, literacy instruction needs to be adapted to the learner’s
education level, degree of literacy in the first and second language, and
familiarity with U.S. culture.
Good systems of assessment to improve student learning consist of
(a) diagnostic assessment to inform instructors about skills the learner
possesses and needs to develop; (b) formative assessment of skills being
developed that need further improvement as instruction progresses; and (c)
accountability assessment to inform administrators, policy makers, funders,
and the public of how well the program and systems that serve adult liter-
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acy learners are working. The assessments need to be aligned with common
goals for learning. Assessments of literacy need to be suitable for adults,
assess all the important dimensions of reading, writing, and language, and
assess a range of print and digital functional literacy skills that society
demands and values.
Adult literacy education is offered in a mix of programs that lack coordination and coherence with respect to literacy development objectives
and instructional approaches. In addition, learning objectives for literacy
lack alignment across the many places of adult education and with colleges
and K-12 instruction. Literacy instructors need sufficient training and supports to assess adults’ skills, plan and differentiate instruction for adults
who differ in their neurobiological, psychosocial, and cultural and linguistic
characteristics, as well as their levels of literacy attainment. Yet, the preparation of instructors is highly variable and training and professional development limited. These factors, as well as high attrition from adult literacy
programs, present challenges to the systematic implementation and study
of effective adult literacy instruction.
RECOMMENDATIONS
The committee’s conclusions led to four overarching recommendations.
First, federal and state policy makers should move quickly to build on
and expand the infrastructure of adult literacy education to support the
use of instructional approaches, curricula, materials, tools, and assessments
of learners consistent with (a) the available research on reading, writing,
learning, language, and adult development; (b) the research on the effectiveness of instructional approaches; and (c) knowledge of sound assessment
practices.
Second, federal and state policy makers need to ensure that professional
development and technical assistance for instructors are widely accessible
and consistent with the best research on reading, writing, learning, language, and adult development.
Third, policy makers, providers of literacy programs, and researchers
should collaborate to systematically implement and evaluate options to
achieve the persistence needed for literacy learning. These options include,
among others, instructional approaches, technologies, social service support, and incentives.
Fourth, to inform local, state, and federal decisions aimed at optimizing
the progress of adult learners, the committee strongly recommends strategic
and sustained investments in a coordinated and systemic approach to program improvement, evaluation, and research about adult literacy learners.
Translational research should be conducted in four areas: (1) instructional
approaches and materials grounded in principles of learning and instruc-
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tion, (2) supports for persistence, (3) technologies for learning, and (4)
assessments of learners and their instructional environments. The research
will need a strong instructor training component with instructor supports.
To ensure investments of the appropriate scale, a sequence of research
should be undertaken that includes exploration, innovation, efficacy testing,
scaling up, and assessment development.
Basic and applied research is recommended in several priority areas.
First, the characteristics of adult literacy learners should be studied to define
instructionally meaningful subgroups to provide a strong basis for differentiating instructional approaches. Second, an empirical basis is needed to
help define the literacy skills required in today’s society to meet educational
or career milestones and for full social and civic participation. Third, more
research is need on the cognitive, linguistic, and neural influences on learning for both typical adult learners and those with learning disabilities.
Fourth, the various forces that interact to affect typical and atypical literacy
development across the life span—cognitive, linguistic, social, cultural, instructional, and systemic—need to be better specified.
Information about the literacy of adults in the United States rapidly
becomes outdated, and adequate information is not available about the
literacy instruction provided to adults or its effectiveness. The committee recommends that information about the literacy skills of the nation’s
adults and in the diverse systems that offer adult literacy instruction be
gathered and analyzed on a continual and long-term basis to know (1)
whether the population is becoming more literate and (2) whether efforts
to improve literacy are effective at a macro level as well as in specific
individual efficacy studies. These efforts should track progress on the
components of reading and writing that have been identified in research
and on proficiency in performing important functional literacy tasks. The
information collected on instructional programs should include learning
goals and objectives and the practices, materials, tools, and assessments
in use. This information is needed to better understand current practices,
plan the appropriate professional development of instructors, create effective out-of-classroom learning opportunities, and better match literacy
instruction to emerging literacy demands for work, education, health, and
functioning in society.
Implementation of these recommendations will require strong leadership from specific entities in the U.S. Department of Education and the U.S.
Department of Labor. Given the scope of the problem, partnerships need to
be developed between researchers, curriculum developers, and administrators across the systems that serve adult learners. It will also be important to
enlist business leaders and faith-based and other community groups in the
effort. The committee urges particular attention to three issues noted above:
(1) variability of instructor preparation, (2) the existence of many different
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types of programs that have varied literacy development practices and that
lack alignment with K-12 education and college systems that offer literacy
instruction, and (3) the instructional and other supports that enable adults
to persist in programs and practice skills outside the classroom. These factors affect the quality of instruction to be implemented, the feasibility of
conducting the needed research, and the potential for broad dissemination
and implementation of the practices that are identified as effective.
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The Adult Education and Family Literacy Act (Title II of the Workforce
Investment Act (1998) defines literacy as “an individual’s ability to read,
write, and speak in English, compute, and solve problems, at levels of proficiency necessary to function on the job, in the family of the individual,
and in society.” The United Nations Education, Social, and Cultural Organization (UNESCO) (2004) defines literacy more broadly as “the ability
to identify, understand, interpret, create, communicate, compute and use
printed and written materials associated with varying contexts. Literacy
involves a continuum of learning to enable an individual to achieve his or
her goals, to develop his or her knowledge and potential, and to participate
fully in the wider society.”
LITERACY IN THE UNITED STATES
More than 90 million adults in the United States are estimated to lack
the literacy skills for a fully productive and secure life, according to the
National Assessment of Adult Literacy (NAAL) (Kutner et al., 2007). This
report synthesizes the research on literacy and learning to improve literacy
instruction for those served in adult education in the United States and to
recommend a more systemic approach to research, practice, and policy.
Conducted in 2003, the NAAL is the most recent national survey of
U.S. adult literacy. Adults were defined by the NAAL as people ages 16
years or older. The survey assessed the prose, document, and quantitative
literacy of a nationally representative sample of more than 18,000 U.S.
8
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adults living in households and 1,200 prison inmates.1 Adults were categorized as having proficient, intermediate, basic, or below basic levels of
literacy.
According to the survey, 43 percent of U.S. adults (an estimated 56
million people) possess only basic or below basic prose literacy skills. Only
13 percent had proficient prose literacy. Results were similar for document
literacy: 34 percent of adults had basic or below basic document literacy
and only 13 percent were proficient. A comparison of the results with findings from the 1992 National Adult Literacy Survey (NALS) shows that little
progress was made between 1992 and 2003 (see Table 1-1).
Table 1-2 shows the percentage and number of adults in each race/
ethnicity category in the 2003 NAAL survey with below basic and basic
literacy. Certain groups in the 2003 NAAL survey were more likely to
perform at the below basic level: those who did not speak English before
entering school, Hispanic adults, those who reported having multiple disabilities, and black adults. The 7 million adults with the lowest levels of
skill showed difficulties with reading letters and words and comprehending
a simple text (Baer, Kutner, and Sabatini, 2009) (see Table 1-3).
Although literacy increases with educational attainment (see Table 1-4),
only 4 percent of high school graduates who do not go further in their
schooling are proficient in prose literacy, according to the NAAL; 53 percent are at the basic or below basic level. Among those with a 2-year degree,
only 19 percent have proficient prose literacy, 56 percent show intermediate
skill, and 24 percent are at basic or below basic levels. This level of literacy
might have been sufficient earlier in the nation’s history, but it is likely to
be inadequate today (Organisation for Economic Co-operation and Development, 2005). For U.S. society to continue to function and sustain its
standard of living, higher literacy levels are required of the U.S. population
in the 21st century for economic security and all other aspects of daily life:
education, health, parenting, social interaction, personal growth, and civic
participation.
Civic participation requires citizens to understand the complex matters
about which they need to make decisions and on which societal well-being
depends. Although people might legitimately differ in their beliefs about
what health care policy the country should have, national surveys show
that too many people lack the literacy needed to engage in that discussion.
Parents cannot further their children’s education or ensure their children’s
1 Prose

literacy was defined as the ability to search, comprehend, and use information from
continuous texts. Prose examples include editorials, news stories, brochures, and instructional
materials. Document literacy was defined as the ability to search, comprehend, and use information from noncontinuous texts. Document examples include job applications, payroll
forms, transportation schedules, maps, tables, and drug and food labels. The survey also assessed quantitative literacy.
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TABLE 1-1 Percentage of U.S. Adults in Each Literacy Proficiency
Category by Literacy Task, 1992 and 2003 (in percentage)
Prose Literacy
Proficiency Category 1992
Below basic
Basic
Intermediate
Proficient

14
28
43
15

2003
14
29
44
13a

Document Literacy

Quantitative Literacy

1992

2003

1992

2003

14
22
49
15

12a

26
32
30
13

22a
33
33a
13

22
53a
13a

NOTE: Data exclude people who could not be tested due to language differences: 3 percent
in 1992 and 2 percent in 2003.
aSignificantly different from 1992.
SOURCE: Data from the National Assessment of Adult Literacy (Kutner et al., 2007).

health when their literacy is low: adults with low literacy are much less
likely to read to their children or have reading materials in the home
(Kutner et al., 2007), and they have much more limited access to healthrelated information (Berkman et al., 2004) and have lower health literacy
(U.S. Department of Health and Human Services, 2008). Many U.S. adults
lack health literacy or the ability to read and follow the kinds of instructions routinely given for self-care or to family caregivers after medical
procedures or hospital stays (Kutner et al., 2006; Nielsen-Bohlman, Panzer,
and Kindig, 2004).
TABLE 1-2 U.S. Adults in Each Race/Ethnicity Category with Below
Basic and Basic Literacy, 2003

Asian/Pacific Islander
Black
Hispanic
White
Total Number of Adults

Percentage
Below Basic

Percentage
Basic

14
24
44
7

32
43
30
25

Estimated Total
Number Across
Both Categories
(in millions)
4.1
17.8
19.7
49.8
91.4

NOTES: The NAAL included a national sample representative of the total population in 2003
(222 million people; 221 million in households and a little more than 1 million in prisons).
This estimate of the number of people with low literacy (basic or below basic literacy) in each
race/ethnicity category is derived from the percentage of people in each category in the NAAL
survey. The table does not include the 3 percent of adults who could not participate in the
survey due to language spoken or disabilities. It does not include 2 percent of respondents who
identified multiple races. These findings are for prose literacy; the pattern of findings is similar
for document literacy. For definitions of the literacy categories, see text.
SOURCE: Data from the National Assessment of Adult Literacy (Kutner et al., 2007).
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TABLE 1-3 Correct Responses on Reading Tasks for U.S. Adults with
Below Basic Literacy (by language of administration) (in percentage),
2003

English
Spanish

Letter
Readinga

Word
Identificationb

Word
Readingc

Comprehensiond

80
38

65
74

56
37

54
54

NOTES: The data cover 7 million adults, 3 percent of the population. Adults are defined in
the survey as people ages 16 and older living in households or prisons. The data exclude adults
who could not be interviewed because of language spoken or cognitive or mental disabilities,
approximately 3 percent.
aLetter reading required reading a list of 35 letters in 15 seconds.
bWord identification required recognizing words on three word lists of increasing difficulty—
from one- to four-syllable words.
c Word reading required decoding of nonwords using knowledge of letter-sound
correspondences.
dComprehension required correctly answering a question about the content of a passage
written either at grades 2-6 or grades 7-8 level.
SOURCE: Data from Baer, Kutner, and Sabatini (2009).

TABLE 1-4 Percentage of U.S. Adults in Prose and Document Literacy
Proficiency Categories by Educational Attainment, 2003
Prose
	Less than/some high school
	GED/high school
equivalency
	High school graduate
	Vocational/trade/business
school
	Some college
	Associate/2-year degree
	College graduate
Document
	Less than/some high school
	GED/ high school
equivalency
	High school graduate
	Vocational/trade/business
school
	Some college
	Associate/2-year degree
	College graduate

Below Basic

Basic

Intermediate

Proficient

50
10

33
45

16
43

1
3

13
10

39
36

44
49

4
5

5
4
3

25
20
14

59
56
53

11
19
31

45
13

29
30

25
53

2
4

13
9

29
26

52
59

5
7

5
3
2

19
15
11

65
66
62

10
16
25

SOURCE: Data from the National Assessment of Adult Literacy (Kutner et al., 2007).
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Adults with low literacy also have lower participation in the labor force
and lower earnings (Kutner et al., 2007). Figure 1-1 shows how lifetime
net tax contributions increase as education level increases. It is reasonable
to assume that gains in literacy that allow increases in educational attainment would lead to a higher standard of living and the ability of more
people to contribute to such costs of society as public safety and educating
future generations. Adults with a high school diploma or general educational development (GED) certificate earn significantly more per year than
those without such credentials (e.g., Liming and Wolf, 2008; U.S. Census
Bureau, 2007). The most recent national survey of adults’ literacy skills in
the United States shows that the percentage of adults employed full time
increases with increased facility in reading prose (Kutner et al., 2007).
If anything, data from the NAAL and other surveys and assessments are
likely to underestimate the problem of literacy in the United States. Literacy
demands are increasing because of the rapid growth of information and
communication technologies, while the literacy assessments to date have
focused on the simplest forms of literacy skill. Most traditional employment
has required reading directions, keeping records, and answering business
communications, but today’s workers have very different roles. Employers
stress that employees need higher levels of basic literacy in the workplace
than they currently possess (American Manufacturing Association, 2010)
and that the global economy calls for increasingly complex forms of literacy
skill in this information age (Casner-Lotto and Benner, 2006). In a world
in which computers do the routine, human value in the workplace rests
increasingly on the ability to gather and integrate information from disparate sources to address novel situations and emergent problems, mediate
among different viewpoints of the world (e.g., between an actuary’s and a

$1,300,000

$1,400,000
$870,000

$900,000
$270,000

$400,000
 $100,000

$467,000

$33,000
No High
School
Diploma

High School Some Post Bachelor's
Graduate High School Degree

FIGURE 1-1 Lifetime net tax contributions by education level.
SOURCE: Data from Khatiwada et al. (2007).

Figure 1-1
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customer’s view of what should be covered under an insurance policy), and
collaborate on tasks that are too complex to be within the scope of one
person. To earn a living, people are likely to need forms of literacy skill and
to have proficiencies in the use of literacy tools that have not been routinely
defined and assessed.
A significant portion of the U.S. population is likely to continue, at least
in the near term, to experience inadequate literacy and require instruction as
adults: the most recent main National Assessment of Educational Progress
(NAEP) (2009) shows that only 38 percent of twelfth graders performed
at or above the proficient level in reading; this achievement was higher
than the percentage in 2005 but not significantly different from earlier assessment years. Although 74 percent of twelfth graders were at or above
basic, 26 percent were below basic near the end of high school. Table 1-5
shows the percentage of twelfth grade students at each achievement level
for reading by race and ethnicity. These numbers include students identified
as learning English as a second language: only 22 percent of them were at
or above basic reading levels near the end of high school; 78 percent were
below basic. Results were similar for twelfth graders with disabilities: 38
percent were at or above basic reading levels; 62 percent were below basic.
Similarly, according to the 2007 assessment of writing by the NAEP,
only 24 percent of twelfth graders had proficient writing skills, with many
fewer of the students who were learning English or with learning disabilities
showing proficiency (40 and 44 percent, respectively) compared with those
not identified as English learners or as having a learning disability (83 and
85 percent, respectively).
The NAEP is likely to underestimate the proportion of twelfth graders
who need to develop their literacy outside the K-12 system because it does
not include students who dropped out of school before the assessment,
many of whom are likely to have inadequate literacy. In the 2007-2008
school year, the most recent one for which data are available, 613,379
students in the ninth to twelfth grades dropped out of school. The overall
TABLE 1-5 Percentage of Twelfth Grade Students at or Above NAEP
Achievement Levels by Race/Ethnicity
Below basic
At or above basic
At or above
proficient
Advanced

Asian/Pacific

Black

Hispanic

White

19
81
49

43
57
17

39
61
22

19
81
46

10

1

2

7

SOURCE: Data from the National Assessment of Educational Progress (NAEP) 2009 Reading
Assessment (U.S. Department of Education, 2011).
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annual dropout rate (known as the event dropout rate—the percentage of
high school students who drop out of high school over the course of a given
school year) was 4.1 percent across all 49 reporting states and the District
of Columbia (National Center for Education Statistics, 2010). Although
students drop out of school for many reasons, it can be assumed that these
students’ literacy skills are below those of the rest of the U.S. population
and fail to meet society’s expectations for literacy. In fact, 55 percent of
adults in the 2003 NAAL survey who scored below basic did not graduate
from high school (compared with 15 percent of the entire adult population); adults who did not complete high school were almost four times
more likely than the total adult population to demonstrate below basic
skills (Baer et al., 2009).
Given these statistics, it is not surprising that, although originally
designed for older adults, adult literacy education programs are increasingly attended by youths ages 16 to 20 (Hayes, 2000; Perin, Flugman, and
Spiegel, 2006). In 2003, more than half of participants in federally funded
adult literacy programs were 25 or younger (Tamassia et al., 2007).
The problem of inadequate literacy is also found by colleges, especially
community colleges. More than half of community college students enroll
in at least one developmental education course during their college tenure to
remediate weak skills (Bailey, Jeong, and Cho, 2010). Data from an initiative called Achieving the Dream: Community Colleges Count provide the
best information on students’ difficulties in remedial instruction. The study
included more than 250,000 students from 57 colleges in seven states who
were enrolled for the first time from fall 2003 to fall 2004. Of the total, 59
percent were referred for remedial instruction, and 33 percent of the referrals were specifically for reading. After 3 years, fewer than 4 of 10 students
had completed the entire sequence of remedial courses to which they had
been referred (Bailey, Jeong, and Cho, 2010). About 30 percent of students
referred to developmental education did not enroll in any remedial course,
and about 60 percent of those who did enroll did not enroll in the specific
course to which they had been referred (Bailey, Jeong, and Cho, 2010).
Notably, according to the NAAL survey, proficiency in prose literacy was
evident in only 31 percent of U.S. adults with a 4-year college degree.
For a variety of reasons, firm conclusions cannot currently be drawn
about whether developmental education improves the literacy skills and
rates of college completion. What is clear, however, is that remediation
is costly: in 2004-2005, the costs of remediation were estimated at $1.9
to $2.3 billion at community colleges and another $500 million at 4-year
colleges (Strong American Schools, 2008). States have reported tens of
millions of dollars in expenditures (Bailey, 2009). The costs to students of
inadequate remediation include accumulated debt, lost earnings, and frustration that can lead to dropping out.
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STUDY CHARGE, SCOPE, AND APPROACH
To address the problem of how best to instruct the large and diverse
population of U.S. adults who need to improve their literacy skills, the
U.S. Department of Education asked the National Research Council to
appoint a multidisciplinary committee to (1) synthesize research findings
on literacy and learning from cognitive science, neuroscience, behavioral
science, and education; (2) identify from the research the main factors that
affect literacy development in adolescence and adulthood, both in general
and with respect to the specific populations served in education programs
for adults; (3) analyze the implications of the research for informing curricula and instruction used to develop adults’ literacy; and (4) recommend
a more systemic approach to subsequent research, practice, and policy. The
complete charge is presented in Box 1-1.
The work of the Committee on Learning Sciences: Foundations and
Applications to Adolescent and Adult Literacy is a necessary step toward
improving adult literacy in the United States. Through our work, which
included public meetings and reviews of documents, the committee gathered
evidence about adult literacy levels both in the United States and internationally and the literacy demands placed on adults in modern life related to
education, work, social and civic participation, and maintenance of health
and family. We considered a wide array of research literatures that might
have accumulated findings that could help answer the question of how best
to design literacy instruction for adults.
Conceptual Framework and Approach to the Review of Evidence
Figure 1-2 presents the committee’s conceptual model of the development of literate practice, which we used to identify research most germane
to this report. We also used it to convey the range of factors that require
attention in our attempt to identify the instructional practices that work for
learners and the conditions that support or impede instructional effectiveness and learning. The model focuses mainly on the factors that research
shows are amenable to change through particular approaches to instruction
and the creation of supportive learning environments. It is derived mainly
from understandings of literacy development from K-12 populations and
extended to accommodate adults’ motivations and circumstances, which
differ from those of younger populations learning to read and write.
In view of the charge that motivates this report, we define literacy to be
the ability to read, write, and communicate using a symbol system (in this
case, English), with available and valued tools and technologies, in order
to meet the goals and demands of families, individuals, and U.S. society.
Literacy requires developing proficiencies in the major known components

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

16

IMPROVING ADULT LITERACY INSTRUCTION

BOX 1-1
Committee Charge
In response to a request from the National Institute for Literacy (NIFL), the National Research Council will convene a committee to conduct a study of the scientific
foundations of adolescent and adult literacy with implications for policy and practice.
In particular, the study will synthesize research-based knowledge on literacy from the
multidisciplinary perspectives of education, cognitive and behavioral science, neuroscience, and other relevant disciplines; and will provide a strong empirical foundation for
understanding the main factors that affect literacy learning in adolescence and adulthood generally and with respect to the specific populations served by adult education.
The committee will develop a conceptual and methodological framework to guide the
study and conduct a review of the existing research literature and sources of evidence.
The committee’s final report will provide a basis for research and practice, laying out
the most promising areas for future research while informing curriculum and instruction
for current adolescent literacy and adult education practitioners and service providers.
This study will (1) synthesize the behavioral and cognitive sciences, education, and
neuroscience research on literacy to understand its applicability to adolescent and adult
populations; (2) analyze the implications of this research for the instructional practices
used to teach reading in adolescent and adult literacy programs; and (3) establish a
set of recommendations or roadmap for a more systemic approach to subsequent
research, practice, and policy. The committee will synthesize and integrate new knowledge from the multidisciplinary perspectives of behavioral and cognitive sciences,
education, neuroscience, and other related disciplines, with emphasis on potential uses
in the research and policy communities. It will provide a broad understanding of the
factors that affect typical and atypical literacy learning in adolescence and adulthood

of reading and writing (presented in Chapter 2) and being able to integrate
them to perform the activities required of adults in the United States in the
21st century. Thus, our use of the term literacy skill includes but encompasses a broader range of proficiency than basic skills.
Our synthesis covers research literature on
•
•
•
•
•
•

cognitive, linguistic, neurobiological, social, and cultural factors
that are part of reading and writing development across the life
span;
effective approaches for teaching reading and writing with students
in K-12 education, out-of-school youth, and adults;
principles of learning that apply to the design of instruction;
motivation, engagement, and persistence;
uses of technology to support learning and literacy for adolescents
and adults;
valid assessment of reading, writing, and learning; and
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generally and with respect to the specific populations served by adult education and
such related issues as motivation, retention and prevention.
The following questions will be among those the committee will consider in developing its roadmap for a more systematic approach to subsequent research, practice, and
policy:
•

 oes the available research on learning and instruction apply to the full range of
D
types of learners served by adult education? If not, for what specific populations
is research particularly needed? What do we know, for example, about how to
deliver reading instruction to students in the lowest achievement levels normally
found in adult basic education?
What are some of the specific challenges faced by adults who need to learn literacy skills in English when it is their second language? What does the cognitive
and learning research suggest about the most effective instructional strategies
for these learners?
What outcome measures and methods are suggested from research addressing
literacy remediation and prevention in both adolescent and adult programs?
Where are there gaps in our understanding about what research is needed
related to retention and motivation of adult literacy learners?
What implications does the research on learning and effective instruction have
for remediation and prevention of problems with literacy during middle and/or
high school?
What is known about teacher characteristics, training, and capacity of programs
to implement more effective literacy instructional methods?
Are there policy strategies that could be implemented to help ensure that the evidence base on best practices for learning gets used by programs and teachers?

•

•
•
•

•
•

•

instructional approaches for English language learners and the various influences (cognitive, neurobiological, social) on the development of literacy in a second language in adulthood.

Several reviews of research relevant to the charge informed the work of
this committee, among them a report of the National Reading Panel (NRP)
(National Institute of Child Health and Human Development, 2000) and
a recent systematic review of the literature on adult literacy instruction
(Kruidenier, MacArthur, and Wrigley, 2010). In such cases, we did not
duplicate existing works but incorporated from previous work the core
findings that we interpreted to be most relevant to our charge, augmented
with targeted searches of literature as needed to draw conclusions about
the state of the research base and needs for development.
We included both quantitative and qualitative research with the recognition that different types of research questions call for different methodological approaches. We concentrated mainly on the most developed
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FIGURE 1-2 Conceptual model of the development of literate practice.

Figure 1-2
research findings and included promising, cutting-edge areas of inquiry that
warrant further research. In reviewing the research, we asked: Are the data
reliable and potentially valid for the target population? What are the limits
of current knowledge? What are the most useful directions for expanding
knowledge of literacy development and learning to better meet the needs
of adult learners?
An assumption of our framework is that to be functionally literate one
must be able to engage in literacy practices with texts and tools that are
demanded by and valued in society. Thus, we include a focus on writing,
which has a smaller base of research than reading. We also refer throughout
the report to new literacy skills and practices enabled by a digital age and
include a more complete discussion of these issues in Appendix B. Although
we assume that literacy skills enabled by the use of new technologies are
now fundamental to what it means to be literate, researchers are only beginning to define these skills and practices and to study the instruction and
assessments that develop them in students of all ages (e.g., Goldman et al.,
2011). In the final chapter, we stress the importance of including writing
and emerging new literacy demands in any future efforts to define literacy
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development goals for adults and to identify the instructional approaches
that comprehensively meet their skill development needs.
Study Scope
An examination of the relevant literatures revealed a diverse range of
information and disparate literatures that seemed unknown and unconnected to each other, despite the fact that many share a focus on reading
and literacy. The literatures differ in the ages of the populations studied;
definitions, theories, and working understandings or models of literacy development; research topics; and research methods. Several literatures were
severely underdeveloped with respect to the charge because of the nature of
the topics studied or because the data are mainly descriptive or anecdotal
and have not yet led to the accumulation of reliable or relevant knowledge.
This information gathering led the committee to focus the charge in these
ways.
We focused on a target population (to whom we refer generally as
“adults”) of individuals ages 16 and older not in secondary education,
consistent with eligibility requirements for participation in federally funded
adult literacy education programs. We considered what is known about the
literacy skills and other characteristics of these adults and their learning environments in programs of four general types: (1) adult basic education, (2)
adult secondary education (e.g., GED instruction), (3) programs of English
as a second language, and (4) developmental (remedial) education courses
in colleges for academically underprepared students. We focused mainly on
research that could be applied to the development of instructional methods
for these populations, and we did not focus more broadly on segments of
the U.S. population, such as the elderly, who might benefit from enhanced
literacy or strategies that compensate for age-related declines in literacy
skills.
The lack of research on learning and the effects of literacy instruction
in the target population is striking, given the long history of both federal
funding, albeit stretched thin, for adult education programs and reliance on
developmental education courses to remediate college students’ skills. As we
explain in Chapter 3, although there is a large literature on adult literacy
instruction, it is mostly descriptive, and the small body of experimental
research suffers from methodological limitations, such as high rates of
participant attrition and inadequate controls. As a result, the research has
not yielded a body of reliable and interpretable findings that could provide
a reliable basis for understanding the process of literacy acquisition in lowskilled adults or the design and delivery of instruction for this population.
In contrast to the scant literature on adult literacy, a large body of research is available with younger populations, especially children. Although
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the majority of this work investigates the acquisition and instruction of
word-reading skills, more is becoming known about how to develop vocabulary and reading comprehension. A growing body of research with
adolescents in school settings focuses on such topics as academic literacy,
disciplinary literacy, and discussion-based approaches that warrant further
study with both adolescents and adults outside school. Although major
research studies have been launched by the U.S. Department of Education,
the National Institute of Child Health and Human Development, and others to increase knowledge of literacy development and effective instruction
beyond the early elementary years, the efforts are too new to have produced
numerous peer-reviewed publications on effective instructional practices.
Similarly, research on adult cognition, learning, and motivation from other
disciplines is constrained for our purposes. For the most part, such research
relies on study samples of convenience (e.g., college students in introductory
psychology courses) or the elderly.
Given the dearth of research on what is the target population for this
report, the committee has drawn on what is available: extensive research
on reading and writing processes and difficulties in younger students, a
mature body of research on learning and motivation in relatively welleducated adults with normal reading capability, and comparatively limited
research on struggling adolescent readers and writers and adult literacy
learners. These constraints on the available literature mean the committee’s analysis and synthesis focus on examining instructional practices
that work for younger populations that have not been invalidated by any
of the available data with adults; extrapolating with caution from other
research available on learning, cognition, and motivation to make additional suggestions for improving adult reading instruction; and articulating a research agenda focused specifically on learning and reading and
writing instruction for adult literacy learners. The committee decided that
examining the wealth of information from the research that exists with
these populations could be valuable to the development of instructional
practices for adults, with research and evaluation to validate, identify the
boundaries of, and expand this knowledge in order to specify the practices
that develop literacy skills in adolescents and adults outside school.
Although the charge specified a focus on reading, we chose to add a
focus on writing for four reasons. First, integrated reading and writing instruction contributes to the development of both reading and writing skills,
as described in Chapter 2, most likely because these skills require some of
the same knowledge and cognitive and linguistic processes. Second, from a
practical perspective, many reading activities for academic learning or work
also involve writing (and vice versa). Third, writing is a method of developing content knowledge, which adults need to develop to improve their
reading, both in general and in specific content domains. Fourth, writing is
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a literacy skill that is important to adult literacy education, given that it is
needed for GED completion and for success in college and in the workplace
(Berman, 2001, 2009; Carnevale and Derochers, 2004; Kirsch et al., 2007;
Milulecky, 1998; National Commission on Writing, 2004, 2005).
Because of the large variety of literatures, the report does not focus in
depth on domain-specific literacies, such as quantitative literacy, financial
literacy, health literacy, or science literacy. These topics are large and significant enough to deserve separate treatment (e.g., Condelli, 2006; NielsenBohlman et al., 2004).
The report includes research about literacy development with adolescents of all ages as well as children. However, given the breadth of the
charge and in consultation with the project sponsor about the primary
interest, the committee narrowed its focus to synthesizing the implications
of that research for instruction in adult literacy education (defined as instruction for individuals 16 years and older and outside K-12 education).
This focus was chosen to fit with the requirement that federally funded
adult literacy programs are for youth and adults older than 16 and not in
the regular K-12 system. Although there is a broad universe of information
on adolescent and adult literacy and the factors that affect literacy, the
committee and this report covers the research findings about the factors
that affect literacy and learning that are sufficiently developed and relevant
for making decisions about how to improve adult literacy instruction and
planning a research agenda. Consistent with the sponsor’s guidance, we
did not address the question of how to prevent low literacy in U.S. society,
but the pressing and important problem of how to instruct adolescents and
adults outside the K-12 system who have inadequate English literacy skills.
Although the report does not have an explicit focus on issues of prevention
and how to improve literacy instruction in the K-12 system, many of the
relevant findings were derived from research with younger populations, and
so they are likely to be relevant to the prevention of inadequate literacy.
ORGANIZATION OF THE REPORT
The discussion of research relevant to the population of adult learners
is complicated by substantial differences in the characteristics of learners,
learning goals, and the many and varied types and places of instruction.
In theory, it is possible to organize this report according to any number of
individual difference variables, learning goals (e.g., GED, college entrance,
parental responsibilities, workplace skills), general type of instruction (adult
basic education, adult secondary education, English as a second language),
places of instruction, or various combinations. As Chapter 3 of the report
makes clear, however, it is premature, given the limits of the research available, to disentangle the research along these dimensions. On one hand,
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learners across the many places of instruction share literacy development
needs, learning goals, and other characteristics; on the other hand, learners
at a single site vary in these characteristics. In many instances, it would not
be possible to know how to categorize the research because research reports
do not specify the place of instruction, describe the goals of instruction, or
clearly and completely describe the study participants. Indeed, one of the
critical needs for future research is to systematically define segments of the
population to identify constraints on generalizing research findings and
specific features of instruction that might be needed to effectively meet the
needs of particular subgroups.
Thus, this report is organized according to the major topics that deserve
attention in future research to develop effective instructional approaches.
The topics reflect those about which most is known from research—albeit
mostly with populations other than one that is the focus of our study—and
that have the greatest potential to alleviate the personal, instructional, and
systemic barriers that adults outside school experience with learning.
Chapter 2 provides an overview of what is known about the major
components and processes of reading and writing and the qualities of instruction that develop reading and writing for both typical and struggling
learners in K-12 settings. The chapter presents principles for intervening
specifically with struggling learners. Although supported by strong evidence, we stress that caution must be used in generalizing the research to
other populations. Translational research is needed on the development of
practices that are appropriate for diverse populations of adolescents and
adults.
Chapter 3 describes the adults who receive literacy instruction, including major subgroups, and the demographics of the population, what is
known about their difficulties with component literacy skills, and characteristics of their instructional contexts. The chapter conveys the state of
research on practices that develop adults’ literacy skills and identifies priorities for research and innovation to advance knowledge of adult literacy
development and effective literacy instruction.
Chapters 4 through 6 synthesize research from a variety of disciplines
on topics that are vital to furthering adult literacy. Chapter 4 summarizes
findings from research on the conditions that affect cognitive processing and
learning. The chapter draws on and updates several recent efforts to distill
principles of learning for educators and discusses considerations in applying
these principles to the design of literacy instruction for adults. Chapter 5
synthesizes research on the features of environments—instructional interactions, structures, tasks, texts, systems—that encourage engagement with
learning and persistence in adolescents and adults. The chapter draws on
research from multiple disciplines that examine the psychological, social,
and environmental factors that affect motivation, engagement in learn-

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

INTRODUCTION

23

ing, and goal attainment. Chapter 6 applies what is known about literacy,
learning, and motivation to examine in greater depth one aspect of the
instructional environment—instructional technologies—that may motivate
essential practice with literacy activities, scaffold learning, and help to assess learners’ progress. Technology also may help to resolve some of the
practical barriers to more extensive literacy practice related to life demands,
child care, and transportation, which adult learners cannot always afford,
in either dollars or time.
The next two chapters discuss the research for two subgroups of the
adult learner population. Chapter 7 synthesizes what is known about the
cognitive, linguistic, and other learning challenges experienced by adults
with learning disabilities and the uses of accommodations that facilitate
learning. Chapter 8 considers the literacy development needs and processes
for the population of adults learning English as a second language, which
includes both immigrants and U.S. citizens and is diverse in terms of education, language background, and familiarity with U.S. culture. This chapter
points to the major challenges experienced by English language learners in
developing their literacy skills and outlines the research needed to facilitate
literacy development. Given that the basic principles of reading, writing,
learning, and motivation have been discussed in previous chapters, this
chapter focuses on issues specific to the literacy development of adults who
are learning a second language.
Chapter 9 presents the committee’s conclusions and recommendations
in light of the research reviewed in previous chapters. Our conclusions
stress that it should be possible to develop approaches that improve adults’
literacy given the wealth of knowledge that exists. The challenge is to
determine how to integrate the various principles we have derived from
the research findings into coordinated and comprehensive programs of
instruction that meet the needs of diverse populations of adults. In this
final chapter, we urge attention to several issues in research and policy that
impinge directly on the quality of instruction, the feasibility of completing
the much-needed research, and the potential for much broader dissemination and implementation of the practices that emerge as effective.
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This chapter provides an overview of the components and processes
of reading and writing and the practices that develop these skills. This
knowledge is derived mainly from research with K-12 students because this
population is the main focus of most rigorous research on reading components, difficulties in learning to read, and effective instructional practices.
The findings are particularly robust for elementary school students and less
developed for middle and high school students due to lack of attention in
research to reading and writing development during these years. We also
review a small body of research on cognitive aging that compares the reading and writing skills of younger and older adults. From all the collected
findings, we distill principles to guide literacy instruction for adolescents
and adults who are outside the K-12 education system but need to further
develop their literacy.
Caution must be used in generalizing research conducted in K-12 settings to other populations, such as adult literacy students. Precisely what
needs to be taught and how will vary depending on an individual’s existing
literacy skills; learning goals that require proficiency with particular types
of reading and writing; and characteristics of learners that include differences in motivation, neurobiological processes, and cultural, linguistic, and
educational backgrounds. Translational research will be needed to apply
and adapt the findings to diverse populations of adolescents and adults, as
discussed in later chapters.
This chapter is organized into five major parts. Part 1 provides an
orienting discussion of the social, cultural, and neurocognitive mechanisms
involved in literacy development. Part 2 describes the components and
24
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processes of reading and writing, and research on reading and writing
instruction for all students (both typical and atypical learners). We summarize principles for instruction that have sufficient empirical support to
warrant inclusion in a comprehensive approach to literacy instruction.
Part 3 discusses the neurobiology of reading and writing development and
difficulties. Part 4 conveys additional principles for intervening specifically
with learners who have difficulties with learning to read and write. In Part
5, we describe what is known about reading and writing processes in older
adults and highlight the lack of research on reading and writing across the
life span.
Throughout the chapter, we point to promising areas for research and
to questions that require further study. We conclude with a summary of the
findings, directions for research, and implications for the learners who are
the focus of our report: adolescents and adults who need to develop their
literacy skills outside K-12 educational settings.1
SOCIAL, CULTURAL, AND NEUROCOGNITIVE
MECHANISMS OF LITERACY DEVELOPMENT
Literacy, or cognition of any kind, cannot be understood fully apart
from the contexts in which it develops (e.g., Cobb and Bowers, 1999;
Greeno, Smith, and Moore, 1993; Heath, 1983; Lave and Wenger, 1991;
Markus and Kitiyama, 2010; Nisbett, 2003; Rogoff and Lave, 1984;
Scribner and Cole, 1981; Street, 1984). The development of skilled reading and writing (indeed, learning in general) depends heavily on the contexts and activities in which learning occurs, including the purposes for
reading and writing and the activities, texts, and tools that are routinely
encountered (Beach, 1995; Heath, 1983; Luria, 1987; Scribner and Cole,
1981; Street, 1984; Vygotsky, 1978, 1986). In this way, reading and
writing are similar to other complex cognitive skills and brain functions
that are shaped by cultural patterns and stimuli (Markus and Kitayama,
2010; Nisbett, 2003; Nisbett et al., 2001; Park and Huang, 2010; Ross
and Wang, 2010). The particular knowledge and skill that develop depend
on the literacy practices engaged in, the supports provided for learning,
and the demand and value attached to particular forms of literacy in
communities and the broader society (Heath, 1983; Scribner and Cole,

1 Other documents have summarized research on the components of reading and writing
and instructional practices to develop literacy skills. We refer readers to additional resources
for more extensive coverage of this literature (Ehri et al., 2001; Graham, 2006a; Graham and
Hebert, 2010; Graham and Perin 2007a, 2007b; Kamil et al., 2008; McCardle, Chhabra, and
Kapinus, 2008; National Institute of Child Health and Human Development, 2000a).
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1983; Vygotsky, 1986). Thus, how people use reading and writing differs
considerably by context.
As an example, forms and uses of spoken and written language in academic settings differ from those in nonacademic settings, and they also differ among academic disciplines or subjects (Blommaert, Street, and Turner,
2007; Lemke, 1998; Moje, 2007, 2008b; Street, 2003, 2009). Recent work
on school subject learning also makes it clear that content and uses of
language differ significantly from one subject matter to another (Coffin
and Hewings, 2004; Lee and Spratley, 2006; McConachie and Petrosky,
2010). People may develop and use forms of literacy that differ from those
needed for new purposes (Alvermann and Xu, 2003; Cowan, 2004; Hicks,
2004; Hull and Schultz, 2001; Leander and Lovvorn, 2006; Mahiri and
Sablo, 1996; Moje, 2000a, 2008b; Moll, 1994; Noll, 1998; Reder, 2008).
Thus, as depicted in Figure 1-2, a complete understanding of reading and
writing development includes in-depth knowledge of the learner (the learners’ knowledge, skills, literacy practices, motivations, and neurocognitive
processes) and features of the instructional context that scaffold or impede
learning. The context of instruction includes texts, tools, activities, interactions with teachers and peers, and instructor knowledge, beliefs, and skills.
Types of Text
Types of text vary from books to medication instructions to Twitter
tweets. Texts have numerous features that in the context of instruction can
either facilitate or constrain the learning of literacy skills (Goldman, 1997;
Graesser, McNamara, and Louwerse, 2004). Texts that effectively support
progress with reading are appropriately challenging and well written. They
focus attention on new knowledge and skills related to the particular components of reading that the learner needs to develop. They also support
the learner in gaining automaticity and confidence and in applying and
generalizing their new skills. To the greatest degree possible, the materials
for reading should help to build useful vocabulary and content (e.g., topic,
world) knowledge. Effective texts also motivate engagement with instruction and practice partly by developing valued knowledge or relating to the
interests of the learner.
Adult learners will have encountered many texts during the course
of formal schooling that are poorly written or highly complex (Beck,
McKeown, and Gromoll, 1989; Chambliss and Calfee, 1998; Chambliss
and Murphy, 2002; Lee and Spratley, 2010). Similarly, the texts of everyday
life are not written to scaffold reading or writing skill (Solomon, Van der
Kerkhof, and Moje, 2010). Developing readers need to confront challenging
texts that engage them with meaningful content, but they also need texts
that afford the practicing of the skills they need to develop and systematic
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support to stretch beyond existing skills. This support needs to come from
a mix of instructional interactions and texts that scaffold the learner in
developing and practicing new skills and becoming an independent reader
(Lee and Spratley, 2010; Moje, 2009; Solomon, Van der Kerkhof, 2010).
Literacy Tools
Being literate also requires proficiency with the tools and practices
used in society to accomplish valued tasks that require reading and writing
(see Box 2-1). For example, digital and online media are used to communicate with diverse others and to produce, find, evaluate, and synthesize
knowledge in innovative and creative ways to meet the varied demands of
education and work. It is important, therefore, to offer reading and writing

BOX 2-1
Literacy in a Digital Age
Strong reading and writing skills underpin valued aspects of digital literacy in
several areas:
• Presentations of ideas
		 Organizing a complex and compelling argument
		 Adjusting the presentation to the audience
		 Using multiple media and integrating them with text
		 Translating among multiple documents
			n
Extended text
			n
Summary
			n
Graphics versus text
		 	Responding to queries and critiques through revision and written
follow-up
• Using online resources to search for information and evaluating quality of
that information
		 Using affordances, such as hyperlinks and search engines
		 Making effective predictions of likely search results
		 Coordinating overlapping ideas expressed in differing language
		 Organizing bodies of information from multiple sources
		 Evaluating the quality and warrants of accessed information
• Using basic office software to generate texts and multimedia documents
		 Writing documents: writing for others
		 Taking notes: writing for oneself
		 Preparing displays to support oral presentations
SOURCES: Adapted from National Center on Education and the Economy (1997); Appendix
B: Literacy in a Digital Age.
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instruction that incorporates the use of print and digital tools as needed
for transforming information and knowledge across the varied forms of
representation used to communicate in today’s world. These forms include
symbols, numeric symbols, icons, static images, moving images, oral representations (available digitally and in other venues), graphs, charts, and
tables (Goldman et al., 2003; Kress, 2003). Extensive research has been
conducted on youths’ multimodal and digital literacy learning, demonstrating that young people are experimenting with a range of tools and practices
that extend beyond those taught in school (see Coiro et al., 2009a, 2009b).
Continued research is needed to identify effective instructional methods
that incorporate digital technologies (e.g., Coiro, 2003; see Appendix B for
detailed discussion of the state of research on digital literacy).
Literacy Activities
The development of skilled literacy involves extensive participation
and practice using component skills of reading and writing for particular
purposes (Ford and Forman, 2006; Lave and Wenger, 1991; McConachie
et al., 2006; Rogoff, 1990; Scribner and Cole, 1981; Street, 1984; Vygotsky,
1986). Because literacy demands shift over time and across contexts, some
individuals may need specific interventions developed to meet these shifting literacy demands. For example, a typical late adolescent or adult must
traverse, on a regular basis, workplaces; vocational and postsecondary
education; societal, civic, or political contexts; home and family; and new
media. Literacy demands also change over time due to global, economic,
social, and cultural forces. These realities make it especially important
to understand the social and cultural contexts of literacy and to offer instruction that develops literacy skills for meeting social, educational, and
workplace demands as well as the learner’s personal needs. The likelihood
of transferring a newly learned skill to a new task depends on the similarity between the new task and tasks used for learning (National Research
Council, 2005), making it important to design literacy instruction using the
literacy activities, tools, and tasks that are valued by society and learners
outside the context of instruction. Such instruction also would be expected
to enhance learners’ motivation to engage with a literacy task or persist
with literacy instruction.
Instruction that connects to knowledge that students already possess
and value appears to be motivating (e.g., Au and Mason, 1983; Guthrie
et al., 1996; Gutiérrez et al., 1999; Lee, 1993; Moje and Speyer, 2008; Moll
and Gonzalez, 1994; Wigfield, Eccles, and Rodriguez, 1998) and thus may
be important for supporting the persistence of those who have successfully
navigated other life arenas despite not having developed a broader range
of literacy skills and practices. Successful literacy instruction for adults and
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adolescents should recognize the knowledge and experience brought by
mature learners, even when their literacy skills are weak.
Because the motivation to engage in extensive reading and writing
practice is so important for the development and integration of component
skills, we discuss the topic of motivation more extensively in Chapter 5.
Teacher Knowledge, Skills, and Beliefs
Literacy development, like the learning of any complex task, requires a
range of explicit teaching and implicit learning guided by an expert (Ford
and Forman, 2006; Forman, Minick, and Stone, 1993; Lave and Wenger,
1991, 1998; Rogoff, 1990, 1993, 1995; Scribner and Cole, 1981; Street,
1984; Vygotsky, 1986; Wertsch, 1991). To be effective, teachers of struggling readers and writers must have significant expertise in both the components of reading and writing, which include spoken language, and how
to teach them. The social and emotional tone of the instructional environment also is very important for successful reading and writing development
(Hamre and Pianta, 2003). Teachers are more effective when they nurture
relationships and develop a positive, dynamic, and emotionally supportive
environment for learning that is sensitive to differences in values and experiences that students bring to instruction.
Effective instructors tend to have an informed mental map of where
they want their students to end up that they use to guide instructional
practices every day. That is, they plan activities using clear objectives with
deep understanding of reading and writing processes. Descriptions of effective teachers in the K-12 system stress that they are highly reflective in
their teaching, mindful of their instructional choices and how they fit into
the larger picture for their students, and able to fluently use and orchestrate
a repertoire of effective and adaptive instructional strategies (Block and
Pressley, 2002; Butler et al., 2004; Duffy, 2005; Lovett et al., 2008b). Effective teachers use feedback from their own performance to adjust and change
instruction, and they are able to transfer and apply knowledge from one
domain to another (Duffy, 2005; Israel et al., 2005; Zimmerman, 2000a,
2000b). Effective teachers of reading and writing also have deep knowledge
of the English language system and its oral and written structures, as well
as the processes involved in acquiring various language abilities (Duke and
Carlisle, 2011; Moats, 2004, 2005). Beyond the requisite knowledge and
expertise, literacy teachers often need coaching, mentoring, and encouragement to question and evaluate the efficacy of their instruction.
Teacher beliefs can have a profound impact on the opportunities provided during instruction to develop literacy skills. For example, both Green
(1983) and Golden (1988) demonstrated how teachers’ instruction changed
depending on what the teachers assumed about the literacy abilities of the
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students in each group. Students who were identified as reading at lower
levels were not asked to think about the texts and interpret them in the
same way as those at higher reading levels (see also Cazden, 1985). Being
thought of as “successful” or “achieving” or, at the other extreme, “unsuccessful” and “failing” can produce low-literacy learning and even, in some
cases, what is identified as disability (McDermott and Varenne, 1995).
As discussed further in Chapter 3, it is well known that the knowledge and expertise of adult literacy instructors are highly variable (Smith
and Gillespie, 2007; Tamassia et al., 2007). A large body of research on
the efficacy of teacher education and professional development practices
for literacy instruction does not exist that could be used as a resource for
instructors of adults (McCardle, Chhabra, and Kapinus, 2008; National
Institute of Child Health and Human Development, 2000a; Snow, Griffin,
and Burns, 2005). Neither preparation nor selection of instructors in adult
literacy education or developmental college courses has been studied much
at all and certainly not in terms of ability to apply the practices presented
in this chapter. Thus, the issue of instructor preparation for the delivery of
effective instructional practices is vital to address in future research.
Neurocognitive Mechanisms
The field of cognitive neuroscience is opening windows on the brain
mechanisms that underlie skilled reading and writing and related difficulties. Much of the research has focused on identifying the neurocircuits
(brain pathways) associated with component processes in reading and
writing at different stages of typical reading development, and differences
in the progression of brain organization for these processes in atypically
developing readers. It also has focused mainly on word- and sentence-level
reading. More needs to be understood from neurocognitive research about
the development of complex comprehension processes. In addition, because
different disciplines study different aspects of literacy, much remains to be
discovered about how various social, cultural, and instructional factors
interact with neurocognitive processes to facilitate or constrain the development of literacy skills.
Brain imaging studies (both structural and functional imaging) have revealed, however, robust differences in brain organization between typically
and atypically developing readers (see Chapter 7). It is yet to be determined
whether these observed brain differences are the cause or consequence of
reading-related problems. It is possible, however, to confirm certain levels of
literacy development by observing the brain activity associated with literacy
function. More needs to be understood about (1) the genetic, neuroanatomical, neurochemical, and epigenetic factors that control the development
of these neurocircuits and (2) the ways in which experiential factors, such as
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enriched learning environments, might modulate brain pathways in struggling readers at different ages and in different environments. Research on
gene-brain-environment relations has the potential to inform instruction in
at least three ways: (1) the development and testing of theories and models
of typical and atypical development of reading and writing needed to guide
effective teaching and remedial interventions; (2) development of measures
that provide more sensitive assessments in specific areas of difficulty to use
for instruction and research; and, though less germane to this report, (3)
knowledge of neurobiological processes needed for early identification of
risk with an eye toward prevention of reading and writing difficulties. The
same possibilities apply for writing instruction, although neurobiological
research on writing is in the early stages. In subsequent sections, we further
describe what is known about the neurobiological mechanisms specific to
reading and writing. A key point to keep in mind, however, is that neither
the available behavioral data nor neurocognitive data suggest that learners
who struggle with reading and writing require a categorically different type
of instruction from more typically developing learners. Rather, the instruction may need to be adapted in particular ways to help learners overcome
specific reading, writing, and learning difficulties, as discussed later in the
chapter.
READING
Reading is the comprehension of language from a written code that represents concepts and communicates information and ideas. It is a complex
skill that involves many human capacities that evolved for other purposes
and it depends on their development and coordinated use: spoken language,
perception (vision, hearing), motor systems, memory, learning, reasoning,
problem solving, motivation, interest, and others (Rayner et al., 2001).
Reading is closely related to spoken language (National Research Council,
1998) and requires applying what is known about spoken language to deciphering an unfamiliar written code. In fact, the correlation between comprehension of spoken and written language in adults is high, approximately
.90 (Braze et al., 2007; Gernsbacher, Varner, and Faust, 1990). Conversely,
being less skilled in a spoken language—having limited vocabulary, less
familiarity with standard grammar, speaking a different dialect—makes it
more difficult to become skilled at reading that language (Craig et al., 2009;
Scarborough, 2002). Reading also depends on knowledge of the context
and purpose for which the act of reading occurs (Scribner and Cole, 1981;
Street, 1984; Vygotsky, 1978).
Although reading and speech are similar, they differ in important ways
that have implications for instruction (Biber, 1988; Clark, 1996; Kucer,
2001). Speech fades from memory whereas most types of text are more
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permanent, allowing for reanalysis and use of strategies to comprehend
complex written structures (Biber and Conrad, 2006). Skilled readers are
attuned to the differences between texts and spoken language (e.g., differences in types and frequencies of words, expressions, and grammatical
structures) (Biber, 1988; Chafe and Tannen, 1987), and they know the strategies that help them comprehend various kinds of text. Perhaps the most
important difference is that people learn to speak (or sign) even when direct
instruction is limited or perhaps absent, whereas learning to read almost always requires explicit instruction as well as immersion in written language.
The major components of reading are well documented and include
decoding, fluency, vocabulary, and comprehension. Box 2-2 summarizes

BOX 2-2
Principles of Reading Instruction
Becoming an able reader takes a substantial amount of time. Reading is a complex
skill, and, like other complex skills, it takes well over 1,000 hours, perhaps several
times that, to acquire fully. Instruction consistent with the principles that follow must
therefore be implemented and learner engagement supported at the scale required for
meaningful gains.
•

•

•

•

 se explicit and systematic reading instruction to develop the major
U
components of reading (decoding, fluency vocabulary, comprehension)
according to the assessed needs of individual learners. Although each
dimension is necessary to proficient reading, adolescents and adults vary in the
specific reading instruction they need. For example, some will require comprehensive decoding instruction; others may need less or no decoding instruction.
Further research is needed to clarify the forms of explicit instruction that effectively develop component skills for adolescents and adults.
Combine explicit and systematic instruction with extended reading practice to promote acquisition and transfer of component reading skills.
Learning to read involves both explicit teaching and implicit learning. Explicit
teaching does not negate the vital importance of incidental and informal learning
opportunities or the need for extensive practice using new skills.
Motivate engagement with the literacy tasks used for instruction and extensive reading practice. Learners, especially adolescents, are more engaged
when literacy instruction and practice opportunities are embedded in meaningful
learning activities. Opportunities to collaborate during reading also can increase
motivation to read, although more needs to be known about how to structure
collaborations effectively.
Develop reading fluency as needed to facilitate efficiency in the reading of
words and longer text. Some methods of fluency improvement have been vali-
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principles of instruction related to developing each of these components.
Although the components are presented separately here for exposition,
reading involves an interrelated and interdependent system with reciprocity
among the various components, both within reading and between reading
and writing.
A substantial body of evidence on children shows that effective reading
instruction explicitly and systematically targets each component of reading
skill that remains to be developed (National Institute of Child Health and
Human Development, 2000a; Rayner et al., 2001). More extensive evidence
for this statement is available for younger than older learners and for word
identification and decoding processes than for reading comprehension and

•

•

•

dated in children (e.g., guided repeated reading); these require further research
with adolescents and adults.
Explicitly teach the structure of written language to facilitate decoding
and comprehension. Develop awareness of the features of written language
at multiple levels (word, sentence, passage). Teach regularity and irregularity of
spelling-to-sound mappings, the patterns of English morphology, rules of grammar and syntax, and the structures of various text genres. Again, the specifics
of how best to provide this instruction to adolescents and adults requires further
research, but the dependence of literacy on knowledge of the structure of written
language is clear.
To develop vocabulary, use a mixture of instructional approaches combined with extensive reading of texts to create “an enriched verbal environment.” High-quality mental representations of words develop through
varied and multiple exposures to words in discourse and reading of varied text.
Instruction that integrates the teaching of vocabulary with reading comprehension instruction, development of topic and background knowledge, and learning
of disciplinary or other valued content are promising approaches to study with
adolescents and adults.
To develop comprehension, teach varied goals and purposes for reading;
encourage learners to state their own reading goals, predictions, questions, and reactions to material; encourage extensive reading practice with
varied forms of text; teach and model the use of multiple comprehension
strategies; teach self-regulation in the monitoring of strategy use. Reading comprehension involves a high level of metacognitive engagement with text.
Developing readers often need help to develop the metacognitive components of
reading comprehension, such as learning how to identify reading goals, select,
implement, and coordinate multiple strategies; monitor and evaluate success of
the strategies; and adjust strategies to achieve reading goals. Extensive practice also is needed to develop knowledge of words, text structures, and written
syntax that are not identical to spoken language and that are gleaned from
extensive experience with various texts.
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reading fluency, given that research has focused mainly in these areas. Despite this caveat, this principle of reading instruction is considered to have
strong research support (National Institute of Child Health and Human
Development, 2000a). The emphasis of instruction within and across reading components will vary depending on each person’s need for skill development, but skill needs to be attained in all the components. It is possible
to design many ways to provide explicit and systematic reading instruction
focused on the learner’s needs using methods and formats that will appeal
to learners (McCardle, Chhabra, and Kapinus, 2008).
Learning to read involves both explicit teaching and implicit learning.
Explicit teaching does not negate the importance of incidental and informal learning opportunities, or the need for extensive practice using new
skills. Explicit and systematic reading instruction must be combined with
extended experience with reading for varied purposes in order to promote
learning and the transfer of reading skills. Thus, it is important to provide
forms of reading practice that develop the particular skills that need to be
acquired. Learners, especially adolescents, are more engaged when literacy
instruction and practice are embedded in meaningful learning activities
(e.g., Guthrie and Wigfield, 2000; Guthrie et al., 1999; Schiefele, 1996a,
1996b; Schraw and Lehman, 2001).
Decoding
Decoding involves the ability to apply knowledge of letter-sound relationships to correctly pronounce printed words. It requires developing
phonological awareness, which consists of phonemic awareness (an oral
language skill that involves awareness of and ability to manipulate the
units of sound, phonemes, in a spoken word) and alphabetic knowledge
(knowing that the letters in written words represent the phonemes in spoken words) (National Institute of Child Health and Human Development,
2000b; Rayner et al., 2001).
Even highly skilled adult readers must rely on alphabetic knowledge
and decoding skills to read unfamiliar words (e.g., “otolaryngology”)
(Frost, 1998; Rayner et al., 2001). Word reading also requires being able
to recognize sight words that do not follow regular patterns of letter-sound
correspondence (e.g., “yacht”). Explicit and systematic phonics instruction
to teach correspondences between letters and phonemes has been found to
facilitate reading development for children of different ages, abilities, and
socioeconomic circumstances (Foorman et al., 1998; McCardle, Chhabra,
and Kapinus, 2008; Morris et al., 2010; National Institute of Child Health
and Human Development, 2000a; Torgesen et al., 1999). The evidence is
clear that explicit instruction is necessary for most individuals to develop
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understanding of written code and its relation to speech (National Institute
of Child Health and Human Development, 2000a; Snow, 2002).
The National Reading Panel, convened at the request of Congress, identified several types of effective systematic phonics programs, among them
synthetic phonics (teaching children to convert letters into sounds or phonemes and then blend the sounds to form recognizable words) (National
Institute of Child Health and Human Development, 2000a). The research
shows that, although phonological awareness is the oral language building block of reading, teaching phonological awareness for those who need
such instruction is most effective when coupled with the use of letters and
the learning of letter-sound correspondences as part of phonics instruction.
Many adults with low literacy may experience difficulty with decoding (Baer, Kutner, and Sabatini, 2009; Greenberg, Ehri, and Perin, 1997,
2002; Mellard, Fall, and Woods, 2010; Nanda, Greenberg, and Morris,
2010; Read and Ruyter, 1985; Sabatini et al., 2010). Research on younger
populations suggests that instructors may need to be prepared to explicitly
and systematically teach all aspects of the word-reading system: letter-sound
patterns, high-frequency spelling patterns (oat, at, end, ar), consonant
blends (st-, bl-, cr-), vowel combinations (ai, oa, ea), affixes (pre-, sub-, -ing,
-ly), and irregular high-frequency word instruction (sight words that do not
follow regular spelling patterns). For those adults who need to develop their
word-reading skills, it may be important to teach “word attack” strategies with particular attention to challenges posed by multisyllabic words
and variable vowel pronunciations. Effective word attack strategies for all
readers include phonological decoding and blending, word identification by
analogy, peeling off prefixes and suffixes, and facility with variable vowel
pronunciations (for information about these word-reading strategies and
how to use them, see Lovett et al., 1994, 2000; Lovett, Lacerenza, and
Borden, 2000). Even after adult learners have mastered decoding, they may
need substantial practice to become able to decode words easily, freeing up
limited attentional capacity for other reading processes, like comprehension
(see discussion of fluency below).
Vocabulary
Vocabulary knowledge is a primary predictor of reading success
(Baumann, Kame’enui, and Ash, 2003). It is associated with word identification skills at the end of first grade (Sénéchal and Cornell, 1993) and reading comprehension in eleventh grade (Cunningham and Stanovich, 1998;
Nagy, 2007). In fact, for those who have acquired basic decoding skills, the
aspect of lexical (word) processing that has the greatest impact on reading
is vocabulary knowledge and, more specifically, the depth, breadth, and
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flexibility of knowledge about words (Beck and McKeown, 1986; Perfetti,
2007). Vocabulary also tends to grow with reading experience. As readers
progress, lexical analysis (i.e., morphological awareness allowing the recognition of derived words, e.g., decide→decision, decisive, deciding) becomes
increasingly important for comprehending complex and unfamiliar words
and concepts (Adams, 1990; Nagy and Anderson, 1984; Nagy and Scott,
2000). Specialized vocabulary is important to develop for comprehending
texts in different subject-matter areas (Koedinger and Nathan, 2004).
The National Reading Panel (National Institute of Child Health and
Human Development, 2000a) concluded that explicit vocabulary instruction is associated with gains in reading comprehension. Other research
reviews have been less definitive, and thus some researchers consider the
evidence to be mixed (Kamil et al., 2008; Pressley, Disney, and Anderson,
2007). Differences in findings across studies may be due partly to variations in the approaches and how they were implemented, the lack of direct
measures of vocabulary growth in some studies, and the use of measures
that fail to assess all dimensions of word knowledge or reading comprehension. These issues should be addressed in future research with adult and
adolescent populations.
Research on literacy instruction for children suggests that selecting
words from the curriculum and teaching their meanings prior to reading
a text help to ensure that vocabulary items are in the spoken language
of the reader prior to encountering the words in print (Beck, McKeown,
and Kucan, 2002; McKeown and Beck, 1988; National Institute of Child
Health and Human Development, 2000a). For less skilled readers, explicit
instruction, combined with discussion and elaboration activities that encourage using the words to be learned, can improve vocabulary and facilitate better reading comprehension (Curtis and Longo, 2001; Foorman
et al., 2003; Klinger and Vaughn, 1999; Stahl and Fairbanks, 1986). Beck
and colleagues (Beck and McKeown 2007; McKeown and Beck, 1988) articulated principles for developing a teacher’s ability to deliver effective vocabulary instruction: (a) introduce vocabulary through connected language
(discussion, elaboration activities) instead of only dictionary definitions,
(b) provide multiple opportunities to interact with new words and word
meanings in a variety of engaging contexts, and (c) use activities that engage
learners in deep and reflective processing of word meanings. In addition,
repeated exposure to words in multiple contexts and domains enhances vocabulary learning (Kamil et al., 2008; Nagy and Scott, 2000) and provides
“an enriched verbal environment” (Beck, McKeown, and Kucan, 2002) for
vocabulary growth. Findings that show no effect for vocabulary instruction
have tended to look at more impoverished forms of instruction.
Having rich knowledge of words (i.e., high-quality lexical representa-
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tions) allows for rapid and reliable retrieval of word meanings with profound consequences for both word- and text-reading proficiency (Perfetti,
1992, 2007). Reading is supported by knowing not only the definition
of the words being read but also how the words are used, their different
forms (e.g., anxious→anxiety), and what they connote in different situations. Findings from research on children indicate that effective approaches
to vocabulary instruction will consist of strategies that build high-quality
lexical representations and develop metalinguistic awareness (Nagy, 2007).
These strategies include teaching not only word meanings but also multiple
meanings of words and varied word forms and origins, as well as providing
ample opportunities to encounter and use the words in varied contexts. As
more text becomes available in electronic form, it also may be possible to
develop more tools that provide text-embedded “just-in-time” vocabulary
support that developing readers can call on when their reading is impeded
by lack of word or lexical knowledge.
Embedding vocabulary instruction in reading comprehension activities is another method of developing high-quality lexical representations
(Perfetti, 1992, 2007). This approach involves reading new texts that develop vocabulary, topic, and domain knowledge. Readers acquire new
words, phrases, and concepts that appear more often in text than in speech
and that would therefore lie outside most learners’ experience with spoken
language (Kamil et al., 2008). For example, because academic texts (e.g.,
those in science or history) include specialized vocabulary that is not part of
everyday spoken language (Beck, McKeown, and Kucan, 2002; Kamil et al.,
2008), the teaching of content needs to be integrated with explicit teaching
of words and phrases used in a discipline (Moje and Speyer, 2008). Such
approaches warrant study with those outside K-12 because adolescents and
adults may need to develop academic or other specialized vocabulary and
content knowledge for education, work, or other purposes.
Overall, findings suggest a range of vocabulary activities that may be
useful in adult literacy instruction, but, at present, research on adults is
extremely limited.
Fluency
Reading fluency is the ability to read with speed and accuracy (Klauda
and Guthrie, 2008; Kuhn and Stahl, 2003; Miller and Schwanenflugel,
2006). Developing fluency is important because the human mind is limited in its capacity to carry out many cognitive processes at once (Logan,
2004). When word and sentence reading becomes automatic, readers can
concentrate more fully on creating meaning from the text (Graesser, 2007;
Perfetti, 2007; Rapp et al., 2007; van den Broek et al., 2009). Experiments
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with young children show that fluency instruction can lead to significant
gains in both fluency and comprehension (Chard, Vaughn, and Tyler, 2002;
Klauda and Guthrie, 2008; Kuhn and Stahl, 2003; Therrien, 2004; Therrien
and Hughes, 2008).
The relation between fluency and comprehension is not fully understood, however, and it is more complex and bidirectional than previously
thought (Meyer and Felton, 1999; Wolf and Katzir-Cohen, 2001). Comprehension appears to affect fluency as well as the reverse (Collins and Levy,
2008; Johnston, Barnes, and Desrochers, 2008; Klauda and Guthrie, 2008).
Moreover, although some studies show that fluency instruction improves
comprehension, other studies do not (Fleisher, Jenkins, and Pany, 1979;
Grant and Standing, 1989; Oakhill, Cain, and Bryant, 2003). There are
at least two possible reasons for the mixed findings to address in future
research. Studies have demonstrated that there are different dimensions of
reading fluency (at the level of words, phrases, sentences, and passages),
and all should be considered in measuring or facilitating reading fluency.
In addition, the best ways to conceptualize and measure text comprehension have yet to be identified and used consistently across research studies.
Guided repeated reading has generally led to moderate increases in
fluency, accuracy, and sometimes comprehension for both good and poor
readers (Kuhn and Stahl, 2003; Kuhn et al., 2006; Vadasy and Sanders,
2008). In guided repeated reading, the learner receives feedback and is
supported in identifying and correcting mistakes. A critical unanswered
question is whether certain types of text are more effective than others for
guided repeated reading interventions (Kuhn and Stahl, 2003; Vadasy and
Sanders, 2008).
Repeated reading of a text without guidance, though a popular instructional method believed to improve fluency, has not been reliably
demonstrated to be effective, even with young children in K-3 classrooms
(Carlisle and Rice, 2002; National Institute of Child Health and Human
Development, 2000a; Stahl, 2004). At least one recent review suggests
that there is not enough rigorous evidence to warrant unguided repeated
reading for students with or at risk for learning disabilities (Chard et al.,
2009). A well-designed controlled evaluation with high school students
with reading disabilities also failed to find support for repeated reading
effects on reading comprehension (Wexler et al., 2010).
Fluency has been difficult to change for adolescent and adult readers
(Fletcher et al., 2007; Wexler et al., 2010). One possible reason is that older
struggling readers lack sufficient reading practice and experience. Another
possible reason is that instruction must focus on developing not only the
reader’s ability to decode or recognize individual words but to quickly
process larger units of texts (e.g., sentences and paragraphs). In the future,
fluent reading needs to be studied at the word level, syntactic level, and
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passage level. Fluency at each of these levels has been found to contribute
to growth in reading comprehension for fifth graders (Klauda and Guthrie,
2008; see also Kuhn and Stahl, 2003; Young and Bowers, 1995). To encourage the practice needed for fluency, it is important to develop procedures
and text types that will engage older developing readers.
Reading Comprehension
Components and Processes
Although they differ in detail, theories of reading comprehension share
many assumptions about the cognitive processes involved (Cromley and
Azevedo, 2007; Gernsbacher, Varner, and Faust, 1990; Graesser, Singer,
and Trabasso, 1994; Kintsch, 1998; Trabasso, Secco, and van den Broek,
1984; van den Broek, Rapp, and Kendeou, 2005; Zwaan and Singer, 2003).
First, comprehension requires adequate and sustained attention. In complex
cognitive acts, such as reading comprehension, attention cannot simultaneously be focused in an unlimited number of ways. As mentioned earlier,
facile readers develop fluent and relatively automatic decoding that allows
allocating more attention to the information gleaned from words and
phrases and creating coherent meaning from text (Ericsson and Kintsch,
1994; Kintsch and van Dijk, 1978; O’Brien et al., 1998). Concentration
also must be sustained so that memories of previous sentences and pages
do not fade before the next text is read, and this is less possible when a
decoding problem diverts attention from prior content.
Second, comprehension requires the reader to interpret and integrate
information from various sources (the sentence being read, the prior sentence, prior text, background knowledge, and extraneous information)
(Goldman, Graesser, and van den Broek, 1999; Graesser, Gernsbacher,
and Goldman, 2003; Graesser, Singer, and Trabasso, 1994; Kintsch, 1998;
Kintsch and van Dijk, 1978; McCardle, Chhabra, and Kapinus, 2008; Rapp
et al., 2007; Rumelhart, 1994; Snow, 2002; Trabasso and van den Broek,
1985; van den Broek, Rapp, and Kendeou, 2005). Comprehension depends
heavily on background knowledge for understanding how elements in a text
relate to one another to create a broader meaning (McNamara et al., 1996;
O’Reilly and McNamara, 2007). Nontextual information that accompanies
the text (figures or multimedia) must also be integrated to support deeper
comprehension (Hegarty and Just, 1993; Lowe and Schnotz, 2007; Mayer,
2009; Rouet, 2006). Such information distracts the unskilled reader. With
practice, however, strategic processes for remembering, interpreting, and
integrating information become less effortful.
Third, each reader has at least an implicit standard of coherence used
while reading to determine whether the type and level of comprehension
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aimed for is being achieved (Kintsch and Vipond, 1979; van den Broek,
Risden, and Husebye-Hartman, 1995). That is, readers must decide how
hard to try and how long to persist in reading a text. Effective readers keep
working to better understand text until certain requirements are met. The
standard varies depending on such factors as the person’s reading goal,
interest, and fatigue. A facile reader strives for an overall understanding
of text that is rich with meaning and complete and is highly effective in
adjusting the allocation of effort for particular purposes (Duggan and
Payne, 2009; Kaakinen and Hyönä, 2007, 2008, 2010; Kaakinen, Hyönä,
and Keenan, 2003; Kintsch, 1994; Linderholm and van den Broek, 2002;
Reader and Payne, 2007; Stine-Morrow et al., 2004, 2006; Stine-Morrow,
Miller, and Hertzog, 2006; Therriault, Rinck, and Zwaan, 2006; Zwaan,
Magliano, and Graesser, 1995). A rich and complete understanding involves
making inferences, retrieving prior knowledge, and connecting components
of text that may not be contiguous on the page. It also requires attending
to semantic connections given in the text. Two types of coherence relations—referential and causal—are central to many types of texts (Britton
and Gulgoz, 1991; McNamara et al., 1996; van den Broek et al., 2001),
but readers also use other relations in text (spatial, temporal, logical, intentional) to create meaning (Graesser and Forsyth, in press; van den Broek
et al., 2001; Zwaan and Radvansky, 1998).
Although theories of reading comprehension overlap in many respects,
they vary in the number and types of components emphasized and how
these components interact (Graesser and McNamara, 2010). The Direct
and Inferential Mediation Model (DIME; Cromley and Azevedo, 2007),
for example, focuses on five general factors that affect comprehension and
that every comprehension theory includes in some form: (1) background
knowledge, (2) word-reading, (3) vocabulary, (4) strategies, and (5) inference procedures. These factors accounted for a substantial 66 percent of
the variation in reading comprehension in a study of 175 ninth graders.
Different types of text place different demands on the reader, and
skilled readers adjust their reading according to what is being read and
why (McCrudden and Schraw, 2007; Pressley, 2000; Rouet, 2006). Thus,
other approaches to comprehension research focus on how variations in
text (genre, style, structure, purpose, content, complexity) influence how
people read text and develop knowledge of text structures. Box 2-3 presents
an example of one text-based model of reading comprehension.
Reading Comprehension Instruction
Although current theories and models of comprehension are useful for
guiding instruction, they require further development. A more systematic
and integrated approach to reading comprehension research is needed to
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BOX 2-3
A Text-Based Model of Reading Comprehension
Proposed by Graesser and McNamara (2010), the multilevel text model, which
extends earlier research by Garrod and Pickering (2004), Kintsch (1998), and
Zwaan and Radvansky (1998), identifies seven main components of text processing that affect comprehension: lexical decoding, word knowledge, syntax, genre
and rhetorical structure, textbase, situation model, and pragmatic communication
(see also Graesser and McNamara, 2011; Kintsch, 1998; Perfetti, 1999).
•
•

•

•

•

 exical decoding, word knowledge, and syntax components refer to wordL
and sentence-reading skills.
Knowledge of genres (narration, exposition, persuasion, description) and
global text structures also aids comprehension. A proficient reader processes the rhetorical composition used in various genre and discourse
functions of text segments (sections, paragraphs, sentences) and their relation to the overall organization of the text (citation). (Examples of rhetorical
structures used to compose expository texts are cause + effect, claim +
evidence, problem + solution, and compare + contrast.)
Full processing of the textbase (propositions explicitly stated in the text) is
needed for accurate comprehension. For example, a ubiquitous problem
among unskilled readers is the tendency to minimally process propositions,
rely too much on what they “know” about the topic from their own experience, and miss parts of the text that do not match their experience.
Situation model refers to creating larger representations of meaning, derived both from propositions stated explicitly (the textbase) and a large
number of inferences that must be filled in using world knowledge.
Pragmatics refers to the communication goals of spoken and written language. Proficient, goal-directed readers search, select, and extract relevant information from text, further evaluate what they read for relevance
to their goals, and use relevance to monitor their attention while reading.
People best comprehend and learn from text when the pragmatic function
of the text matches the readers’ goals.

develop instruction that can be evaluated using rigorous experimental research designs.
The report of the National Reading Panel (National Institute of Child
Health and Human Development, 2000a) is a main source of experimental evidence on instruction that contributes to developing comprehension.
More recent research also has sought a better understanding of the components of instruction that improve comprehension among students at
different ages and with different levels of reading skills (e.g., Berkeley,
Mastropieri, and Scruggs, 2011; Edmonds et al., 2009). We draw on all of
these sources of information in discussing what is known about effective
comprehension instruction.
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The National Reading Panel analyzed the results of 203 different studies of reading comprehension instruction with students in grades 4 and
above and identified eight instructional procedures that had a positive effect
on reading comprehension. In this analysis and in more recent research,
comprehension strategy instruction emerges as one of the most effective
interventions (Forness et al., 1997; Gersten et al., 2001; Kamil, 2004; Kamil
et al., 2008; National Institute of Child Health and Human Development,
2000a). Similarly, an influential meta-analysis of comprehension interventions, including for students with learning disabilities (Swanson, 1999),
supports the efficacy of strategy instruction models.
Several core findings have emerged from the research on comprehension strategy instruction. First, different texts and challenges to comprehension require the use of different strategies. Effective comprehension
requires understanding all of the strategies, when and why to select particular strategies, how to monitor their success, and how to adjust strategies as needed to achieve the reading goal (Mason, 2004; Sinatra, Brown,
and Reynolds, 2002; Vaughn, Klinger, and Hughes, 2000). The greatest
benefits occur when students learn to flexibly use and coordinate multiple comprehension strategies (Kamil et al., 2008; Lave, 1988; Vaughn,
Klinger, and Hughes, 2000).
Comprehensive strategy instruction is more effective if students are
taught all of the preskills and knowledge they will need to use the strategies
effectively. The 2008 practice guide on adolescent literacy published by the
U.S. Department of Education’s Institute of Education Sciences cautions
that, to be effective, explicit strategy instruction must provide sufficient
supports (Kamil et al., 2008). Among those supports are explicit instruction
on different aspects of text structure (Williams et al., 2005, 2007), familiarity with different text genres, and recognition of the different conventions
authors use to convey meaning. For example, less skilled readers often have
limited knowledge of narrative or expository text structures and do not rely
on structural differences in text to assist their reading (Meyer, Brandt, and
Bluth, 1980; Rapp et al., 2007; Williams, 2006). As more text is available
in electronic forms and as display devices become more ubiquitous, it will
be possible to embed prompts and other “pop-up” preskill supports in texts
to help scaffold the comprehension process.
Strategy instruction depends heavily on opportunities to draw from
existing knowledge and build new knowledge (Alexander and Judy, 1989;
McKeown, Beck, and Blake, 2009; Moje and Speyer, 2008; Moje et al.,
2010). World, topic, and domain knowledge are important to the effective use of strategies (Alexander and Judy, 1989; Moje and Speyer, 2008).
Learners with limited or fragmented knowledge of a subject typically apply general and relatively inefficient strategies in an inflexible manner
(Alexander, 1997; Alexander, Graham, and Harris, 1998). As their knowl-

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

FOUNDATIONS OF READING AND WRITING

43

edge expands and becomes better integrated, learners begin to use strategies
more efficiently and flexibly. The value of some strategies declines with
more knowledge about the content (rereading specific sections of text),
whereas the value of others increases (e.g., mentally summarizing or elaborating main ideas that involve deeper processing of text).
Strategy instruction seems most effective when it incorporates ample
opportunities for practice (Kamil et al., 2008; Pressley and WhartonMcDonald, 1997; Pressley et al., 1989a, 1989b). Incorporation of attri
butional retraining (Berkeley et al., 2011; Borkowski, Weyhing, and Carr,
1988; Schunk and Rice, 1992) and training to improve metacognitive
processes (Malone and Mastropieri, 1992) also appear to enhance the effectiveness of strategy instruction. Understanding of text improves if readers are asked to state reading goals, predictions, questions, and reactions
to the material that is read (Kamil et al., 2008; National Institute of Child
Health and Human Development, 2000a; Palincsar and Brown, 1984).
These practices may be effective because they engage readers in more active
processing of the content or develop the metacognitive and self-regulatory
skills needed for reading comprehension, which requires substantial metacognitive capability.
Knowledge of the various ways to support comprehension remains to
be developed in several ways. It is known that the development of comprehension requires having extensive opportunities to practice skills with
materials and engagement with varied forms of text (Rayner et al., 2001;
Snow, 2002). A question for research is the degree to which explicit instruction to develop knowledge of text components facilitates comprehension.
Often the components of text described in text-based models of reading
(e.g., see Box 2-3) are learned mainly from practice with reading varied
texts instead of from explicit teaching (Hacker, Dunlosky, and Graesser,
2009). Adults who lack reading comprehension skills developed through
years of accumulated experience with reading especially might benefit from
explicit instruction to develop awareness of text components that often
happens implicitly.
Research on the development of literacy and language in the context
of learning domain content for broader learning goals (e.g., Lee, 1993;
McKeown and Beck, 1994; Moje, 1995, 1996, 1997) is promising to pursue
with adolescents and adults needing both to improve their literacy skills
and to develop background and specialized knowledge. One of these approaches, disciplinary literacy, seeks to make explicit the different reading
and writing demands and conventions of the disciplinary domains, given
that the disciplines use particular ways of reading and writing to solve realworld problems (Bain, 2000; Coffin, 2000; Hynd-Shanahan, Holschuh,
and Hubbard, 2004; McConachie and Petrosky, 2010; Moje, 2007, 2008a;
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Shanahan and Shanahan, 2008; Wineburg, 1991, 1998). This emerging
body of research points to several important findings.
First, rich discussion about text may increase both literacy outcomes
and understanding of content (Applebee et al., 2003). Similarly, instruction specific to the writing valued in the disciplines can increase both the
quality of written text and the disciplinary content learned (e.g., Akkus
et al., 2007; Coffin, 2006; Hohenshell and Hand, 2006; Moje et al.,
2004b). Second, readers of a range of ages taught to read using texts and
language practices valued in the disciplines show enhanced understanding of the content and ability to engage critically with the content (Bain,
2005, 2006; Palincsar and Magnusson, 2001). Third, close study of the
linguistic structures of textbooks and related texts appears to enhance students’ understanding of the content (e.g., Schleppegrell and Achugar, 2003;
Schleppegrell, Achugar, and Oteíza, 2004). Research is needed to evaluate
the approaches more fully with samples that include diverse populations
of adolescents and adults who need to develop their reading skills.
Although experimental research has focused mainly on the use of
effective reading strategies, research is needed to determine how best to
combine strategy instruction with other practices that may further facilitate
the development of comprehension. McKeown, Beck, and Blake (2009)
demonstrated, for example, that focusing students’ attention on the content
of the text through the use of open-ended questions was more effective
in developing comprehension than the same amount of time invested in
strategy instruction. An important direction for research with adolescents
and adults is to identify the best methods of integrating strategy instruction
with the development of content knowledge, vocabulary, and other aspects
of language competence for reading comprehension to meet the assessed
needs of the learner.
Findings also suggest that the critical analysis of text, such as asking
readers to consider the author’s purposes in writing the text; the historical, social, or other context in which the text was produced; and multiple
ways of reading or making sense of the text may encourage deeper understanding of text (Bain, 2005; Greenleaf et al., 2001; Guthrie et al., 1999;
Hand, Wallace, and Yang, 2004; McKeown and Beck, 1994; Palinscar and
Magnusson, 2001; Paxton, 1997, Romance and Vitale, 1992). Introducing
and explicitly comparing features of texts and literacy practices across languages and cultures also may be helpful to some readers (Au and Mason,
1983; Heath, 1983; Lee, 1993). A recent meta-analysis (Murphy et al.,
2009) indicates that critical thinking, reasoning, and argumentation about
text all warrant more systematic attention to determine the instructional
practices that are effective for developing comprehension skills.
In general, more needs to be known about individual differences in
comprehension, which is a major objective of the Reading for Understand-
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ing initiative of the Institute of Education Sciences launched in 2010. Individuals may possess certain combinations of proficiencies and weaknesses
in comprehension that are important to understand and to measure to guide
instructional practice.
The range of skill components to be practiced and the amount of practice required are substantial for the developing reader. At the same time,
available evidence suggests that adult learners do not persist in formal
programs for anywhere near the amount of time needed to accomplish all
of the needed preskill training and reading practice (Miller, Esposito, and
McCardle, 2011; Tamassia et al., 2007). Consequently, it is important to
better understand how to motivate longer and deeper engagement with
reading practice by adult learners.
It is likely that selecting texts that are compatible with learning goals
will result in more persistence at deep understanding. Self-reported motivation to perform certain reading tasks in the classroom predicts moderately
well students’ performance on the reading tasks and reading achievement
scores (Guthrie and Wigfield, 2005; Guthrie, Taboada, and Coddington,
2007; Schiefele, Krapp, and Winteler, 1992). In general, it is well established that academic performance improves when motivation and engagement are nurtured and constructive attributions and beliefs about effort and
achievement are reinforced. Opportunities to collaborate during reading
also can increase motivation to read (Guthrie, 2004; Guthrie and Wigfield,
2000; Slavin, 1995, 1999; Wigfield et al., 2008) although more needs to be
known about how to structure collaborations effectively. We highlight key
findings of that research in Chapter 5.
WRITING
Writing is the creation of texts for others (and sometimes for the
writer) to read. People use many types of writing for a variety of purposes
that include recording and tabulating, persuading, learning, communicating, entertaining, self-expression, and reflection. Proficiency in writing for
one purpose does not necessarily generalize to writing for other purposes
(Osborn Popp et al., 2003; Purves, 1992; Schultz and Fecho, 2000). In today’s world, proficiency requires developing skills in both traditional forms
of writing and newer electronic and digital modes (see Appendix B). In the
last three decades, much more has become known about the components
and processes of writing and effective writing instruction. As with reading,
most of this research comes from K-12 settings.
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Basic Writing Skills
• Handwring
• Spelling
• Keyboarding
• Capitalizaon
• Punctuaon
• Sentence construcon

Specialized Writing Knowledge
• Aributes of good wring
• Texture of specific types of text
• Linguisc knowledge
• Awareness of the audience
• Topic knowledge
• Vocabulary knowledge

Writing Motivation
• Self-efficacy
• Wring apprehension
• Atudes toward wring
• Aributes for success/failure
• Interest
• Intrinsic/extrinsic movaon
• Goal orientaon

Executive Control

Writing Strategies and Processes
• Goal seng and planning
• Self-verbalizaon
• Seeking informaon
• Rehearsing
• Record-keeping
• Environmental structuring
• Organizing
• Time management
• Transforming
• Self-rewarding
• Self-monitoring
• Rehearsing
• Reviewing
• Seeking assistance
• Self-evaluang and revising
• Emulang

FIGURE 2-1 Model of the components and processes of writing.

2-1
ComponentsFigure
and Processes
of Writing
Figure 2-1 shows the component skills and processes of writing. As
the figure shows, the writer manages and orchestrates the application of a
variety of basic writing skills, specialized writing knowledge, writing strategies, and motivational processes when writing. The application of these
skills and processes is interrelated and varies depending on the task and
purpose of the writer.
Basic Writing Skills
Basic writing skills include planning, evaluating, and revising of discourses; sentence construction (including selecting the right words and
syntactic structure to convey the intended meaning); and text transcription
skills (spelling, handwriting, keyboarding, capitalization, and punctuation;
Graham, 2006b).
Sentence construction involves selecting the right words and syntactic structures for transforming ideas into text that conveys the intended
meaning. Skilled writers can deftly produce a variety of different types
of sentences for effective communication. Facility with writing does not
always mean constructing more complex sentences (Houck and Billingsley,
1989). Sentence complexity varies as a function of several factors, such as
genre (Hunt, 1965; Scott, 1999; Scott and Windsor, 2000). Yet better writ-
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ers produce more complex sentences than less skilled writers (Hunt, 1965;
Raiser, 1981), and teaching developing and struggling writers how to craft
more complex sentences improves not only their sentence writing skills, but
also the quality of their texts (Graham and Perin, 2007b; Hillocks, 1986).
For those developing or struggling writers who need to develop spelling, handwriting, or keyboarding skills, instruction in these areas improves
these skills and enhances other aspects of writing performance (Berninger
et al., 1998; Christensen, 2005; Graham, Harris, and Fink, 2000; Graham,
Harris, and Fink-Chorzempa, 2002).
Specialized Writing Knowledge
Writing also depends on specialized knowledge beyond the level of specific sentences: knowledge of the audience (Wong, Wong, and Blenkinsop,
1989), attributes of good writing, characteristics of specific genres and
how to use these elements to construct text (Englert and Thomas, 1987;
Graham and Harris, 2003), linguistic knowledge (e.g., of words and of text
structures that differ from those of speech) (Donovan and Smolkin, 2006;
Groff, 1978), topic knowledge (Mosenthal, 1996; Mosenthal et al., 1985;
Voss, Vesonder, and Spilich, 1980), and the purposes of writing (Saddler
and Graham, 2007). In general, skilled writers possess a more sophisticated
conceptualization of writing than less skilled writers (Graham, Schwartz,
and MacArthur, 1993). The developing writer’s knowledge about writing
also predicts individual differences in writing performance (Bonk et al.,
1990; Olinghouse and Graham, 2009). A small body of evidence shows
that efforts to increase developing and struggling writers’ knowledge about
writing, especially knowledge of text structure, improve the writing performance of school-age students (Fitzgerald and Markham, 1987; Fitzgerald
and Teasley, 1986; Holliway and McCutchen, 2004) and college students
(Traxler and Gernsbacher, 1993; Wallace et al., 1996).
Writing Strategies and Self-Regulation
Writing depends on the use of strategies and knowledge that must be
coordinated and regulated to accomplish the writer’s goal (Graham, 2006a;
Hayes and Flower, 1980; Kellogg, 1993b; Zimmerman and Reisemberg,
1997). These include goal setting and planning (e.g., establishing rhetorical goals and tactics to achieve them), seeking information (e.g., gathering
information pertinent to the writing topic), record-keeping (e.g., making
notes), organizing (e.g., ordering notes or text), transforming (e.g., visualizing a character to facilitate written description), self-monitoring (e.g.,
checking to see if writing goals are met), reviewing records (e.g., reviewing notes or the text produced so far), self-evaluating (e.g., assessing the
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quality of text or proposed plans), revising (e.g., modifying text or plans
for writing), self-verbalizing (e.g., saying dialogue aloud while writing or
personal articulations about what needs to be done), rehearsing (e.g., trying out a scene before writing it), environmental structuring (e.g., finding
a quiet place to write), time planning (e.g., estimating and budgeting time
for writing), self-rewarding (e.g., going to a movie as a reward for completing a writing task), seeking social assistance (e.g., asking another person
to edit the paper), and emulating the writing style of a more gifted author
(Scardamalia and Bereiter, 1985; Zimmerman and Riesemberg, 1997).
As in reading, the strategies must be applied intelligently with an understanding of when and why to use a particular approach (Breetvelt, Van
den Bergh, and Rijlaarsdam, 1994, 1996; Van den Bergh and Rijlaarsdam,
1996). For example, in a study of high school students’ use of 11 writing
strategies, use of strategy at the most opportune time was a strong predictor
of the quality of writing. Skilled writing especially requires planning and
revising (Graham and Harris, 2000a; Hayes and Flower, 1980; Zimmerman
and Reisemberg, 1997). For example, children and adolescents spend very
little time planning and revising, whereas more accomplished writers, such
as college students, spend about 50 percent of writing time planning and
revising text (Graham, 2006b; Kellogg, 1987, 1993a). Explicit teaching
of strategies for planning and revising has a strong and positive effect on
the writing of both developing and struggling writers (Graham and Perin,
2007b; Rogers and Graham, 2008). Similar results have been found for
adults needing to develop their writing skills (MacArthur and Lembo,
2009).
Writing Motivation
Despite its importance, motivation is one of the least frequently studied
aspects of writing. In this small literature, the most commonly studied topics are attitudes about writing, including self-efficacy, interest, and writing
apprehension, and goals for writing (Brunning and Horn, 2000; Graham,
Berninger, and Fan, 2007; Hidi and Boscolo, 2006; Madigan, Linton, and
Johnston, 1996; Pajares, 2003).
Attitudes toward writing predict writing achievement (Knudson, 1995;
see also Graham, Berninger, and Fan, 2007), and poor writers have less
positive attitudes about writing than good writers (Graham, Schwartz,
and MacArthur, 1993). Thus, it is important to establish positive attitudes
about writing. Attitudes may be influenced by self-efficacy or belief in one’s
ability to write well. Self-efficacy predicts writing performance (Albin,
Benton, and Khramtsova, 1996; Knudson, 1995; Madigan, Linton, and
Johnston, 1996; Pajares, 2003), and, with only some exceptions (Graham,
Schwartz, and MacArthur, 1993), weaker writers have a lower sense of
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self-efficacy than stronger writers (Shell et al., 1995; Vrugt, Oort, and
Zeeberg, 2002).
Self-efficacy is especially important to the social-cognitive model of
writing proposed by Zimmerman and Reisemberg (1997; Zimmerman,
1989), which specifies that writing is a goal-driven, self-initiated, and selfsustained activity that involves both cognition and affect. The model, which
is derived from empirical research and professional writers’ descriptions of
how they compose, specifies the self-initiated thoughts, feelings, and actions
that writers use to attain various writing goals. Related findings show that
the perceived level of success (or failure) in the self-regulated use of writing
strategies enhances (or diminishes) self-efficacy and affects intrinsic motivation for writing, further use of self-regulatory processes during writing,
and attainment of writing skills and goals. Goals are important because
they prompt marshaling the resources, effort, and persistence needed for
proficient writing (Locke et al., 1981). Setting goals is especially important
when engaging in a complex and demanding task such as writing, which
requires a high level of cognitive effort (Kellogg, 1986, 1987, 1993a). As
noted earlier in this chapter, arranging writing tasks so that they are consistent with learners’ goals is especially helpful.
Linguistic and Cognitive Foundations of Writing
Writing systems developed as a way to record speech in more permanent form for such purposes as extending memory or creating legal records
(Nissen, Damerow, and Englund, 1993). Thus, it is not surprising that facility with reading and writing draws on many of the same skills and that
these overlap with those of spoken language (Nelson and Calfee, 1998;
Tierney and Shanahan, 1991). These include knowledge of alphabetics
(phonemic and phonological awareness), English spelling patterns, vocabulary and etymology (word origins), morphological structures, syntax and
sentence structures, and text and discourse structures.
Skilled writing also involves cognitive capacities that evolved earlier
and separate from literacy (Graham and Weintraub, 1996; McCutchen,
2006; Shanahan, 2006). Key among these is working memory (Hayes,
1996; Swanson and Berninger, 1996), which is needed, for example, to
create interconnections that increase the coherence of text. Writing also
requires use of executive functions to coordinate and flexibly use a variety
of writing strategies (Graham, 2006b) and more generally purposefully
activate, orchestrate, monitor, evaluate, and adapt writing to achieve communication goals (Graham, Harris, and Olinghouse, 2007).
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Writing Instruction
A number of principles for writing instruction are supported by research (see Box 2-4), although the body of research is smaller than for
reading. This research includes a focus on both narrative and expository
writing (Graham and Perin, 2007a).
A key principle from this research is that explicit and systematic instruction is effective in teaching the strategies, skills, and knowledge needed
to be a proficient writer. Almost all the effective writing practices identified
in three meta-analyses of experiments and quasi-experiments (grades 4-12,
Graham and Perin, 2007a; grades 3 through college, Hillocks, 1986; and
grades 1-12, Rogers and Graham, 2008) involved explicit instruction. These
practices proved effective with a range of writers, from beginners to college
students, as well as with those who experienced difficulty in learning to
write. What should be taught, however, depends on the writer’s developmental level, the skills the writer needs to develop for particular purposes,
and the writing task.
A comprehensive meta-analysis of experiments and quasi-experiments
by Graham and Perin (2007a) conducted with students in grades 4-12
supports use of the practices in Box 2-5. This meta-analysis also shows
that learners can benefit from the process approach to writing instruction (Graves, 1983), although the approach produces smaller average effects than methods that involve systematic instruction of writing strategies
(Graham and Perin, 2007a). In another recent meta-analysis, the process
approach was not effective for students who were weaker writers (Sandmel
and Graham, in press). The process approach is a “workshop” method of
teaching that stresses extended writing opportunities, writing for authentic

BOX 2-4
Principles of Writing Instruction
•
•
•
•

•
•

 xplicitly and systematically teach the strategies, skills, and knowledge
E
needed to be a proficient writer.
Combine explicit and systematic instruction with extended experience with
writing for a purpose, with consideration of message, audience, and genre.
Explicitly teach foundational writing skills to the point of automaticity.
Model writing strategies and teach how to regulate strategy use (e.g., how to
select, implement, and coordinate writing strategies; how to monitor, evaluate,
and adjust strategies to achieve writing goals).
Develop an integrated system of skills by using instructional approaches that
capitalize on and make explicit the relations between reading and writing.
Structure instructional environments and interactions to motivate writing practice and persistence in learning new forms of writing.
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BOX 2-5
Effective Practices in Writing Instruction
•
•
•
•
•
•

•
•
•
•

 trategy instruction for planning, revising, and/or editing compositions.
S
Summarizing reading passages in writing.
Peer assistance in planning, drafting, and revising compositions.
Setting clear, specific goals for purposes or characteristics of the writing.
Using word processing regularly.
Sentence-combining instruction (instruction in combining short sentences into
more complex sentences, usually including exercises and application to real
writing).
Process approach to writing with professional development.
Inquiry approach (including clear goals, analysis of data, using specified strategies, and applying the analysis to writing).
Prewriting activities (teaching students activities to generate content prior to
writing).
Analyzing models of good writing (discussing the features of good essays and
learning to imitate those features).

NOTE: The practices are listed in descending order by effect size.
SOURCE: Adapted from Graham and Perin (2007a).

audiences, personalized instruction, and cycles of writing. It relies mainly
on incidental and informal methods of instruction. The approach is most
effective when teachers are taught how to implement it (Graham and Perin,
2007a). It is possible that process approaches would be more effective if
they incorporated explicit and systematic instruction to develop essential
knowledge, strategies, and skills, especially for developing writers. This is
a question for future research.
As with reading, it is important to combine explicit and systematic
instruction with extended experience with writing for a purpose (Andrews
et al., 2006; Graham, 2000; Graham and Perin, 2007a; Hillocks, 1986). It
is important to note that most of the evidence-based writing practices suggest the importance of considerable time devoted to writing and the need
to practice writing for different purposes. These findings are consistent with
qualitative research showing that two practices common among exceptional
literacy teachers are (1) dedicating time to writing and writing instruction
across the curriculum and (2) involving students in varying forms of writing
over time (Graham and Perin, 2007b).
Some foundational writing skills need to be explicitly taught to the
point of automaticity. Spelling, handwriting, and keyboarding become
mostly automatic for skilled writers (Graham, 2006b), and individual differences in handwriting and spelling predict writing achievement (Graham
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et al., 1997), even for college students (Connelly, Dockrell, and Barnett,
2005). Thus, it is important that writers learn to execute these skills fluently and automatically with little or no thought (Alexander, Graham, and
Harris, 1998). When these skills are not automatized, as is the case for
many developing and struggling writers, cognitive resources are not available for other important aspects of writing, such as planning, evaluating,
and revising (McCutchen, 2006). Use of dictation to eliminate handwriting and spelling also has a positive impact on writing performance for
children and adults, especially on the amount of text produced (De La Paz
and Graham, 1995), although functional writing capability in everyday
life probably needs to include the ability to write via other means than
dictation. Overall, it is clear that automating what can be automated helps
improve writing competence. Some aspects of writing, such as planning
or sentence construction, require decisions and cannot be fully automated
(Graham and Harris, 2000a). Other, more strategic processes need to
be taught and practiced to a point of fluent, flexible, and effective use
(Berninger and Amtmann, 2003; Berninger et al., 2006; Graham and
Harris, 2003; Graham and Perrin, 2007b).
Instructional environments must be structured to support motivation
to write. Although some studies have focused specifically on enhancing
motivation to write with positive results (Hidi, Berndorff, and Ainley, 2002;
Miller and Meece, 1997; Schunk and Swartz, 1993a, 1993b), the evidence
base related to motivation and instruction stems mainly from a few ethnographic, qualitative, and quasi-experimental studies. A small number of
experiments show practices that improve the quality of writing and that
reasonably could affect motivation to write or engage with writing instruction, although motivation itself was not measured. These practices include
setting clear goals for writing; encouraging students to help each other plan,
draft, or revise (Graham and Perin, 2007a); use of self-assessment (Collopy
and Bowman, 2005; Guastello, 2001); and providing feedback on progress
(Schunk and Swartz, 1993a, 1993b). Several single-subject design studies
with adolescent learners have demonstrated that social praise, tangible
rewards, or both can improve students’ writing behaviors (Graham and
Perin, 2007b).
Experiments are needed to identify how to deliver motivating instruction that encourages engagement with and persistence in writing and to
explain how the practices work (via improved self-efficacy, improved selfregulation, etc.) to improve writing. This research might also draw on
observational studies that describe instructional routines used by teachers
to support engagement with writing and that enable developing writers
to become a source of writing improvement for their peers (Dyson, 1995;
Lensmire, 1994; Prior, 2006; Russell, 1997; Schultz, 1997; Schultz and
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Fecho, 2000). Other qualitative research with exceptional literacy teachers
of elementary school students suggests additional instructional approaches
for engaging learners that warrant further study with older populations (see
Graham and Perin, 2007b).
When the connections between reading and writing are made explicit
during instruction, a more integrated system of literacy skills develops and
learning is facilitated. Historically, reading and writing have been taught
as separate language skills (Nelson and Calfee, 1998). As Fitzgerald and
Shanahan (2000) note, this may be due to a variety of factors, such as
greater value placed on reading than writing, professional division between
those who teach and study these two skills, and gaps in teachers’ skills
and knowledge. Yet reading and writing depend on similar knowledge and
cognitive processes, so insights in one area can lead to insights in the other.
Making reciprocities explicit between reading and writing systems will
facilitate skill development, contribute to metalinguistic awareness, and
enhance retrieval of and access to text forms and meanings (see Graham,
2000; Graham and Hebert, 2010; Wolf, 2007).
Spelling instruction, for example, deepens awareness of correspondences between letters or letter patterns and speech sounds and thus enables forming a more specific mental representation of words for faster
word reading (Ehri, 1987; McCardle, Chhabra, and Kapinus, 2008; Snow,
Griffin, and Burns, 2005). A meta-analysis involving students in grades 1 to
7 shows that reading fluency is enhanced through teaching spelling or sentence construction skills (Graham and Hebert, 2010). Similarly, alphabetics
instruction for reading improves spelling (Graham, 2000).
Reading comprehension improves with frequent writing, according to
a recent meta-analysis of 60 experiments involving elementary school students (Graham and Hebert, 2010). Process approaches to writing, teaching
sentence construction skills, and teaching text structure as part of a writing activity had a small-to-moderate impact on reading comprehension.
Activities included writing questions and answers about the material read,
taking notes about text, summarizing text, and analyzing and interpreting
text through writing.
Teachers need to understand the components of skilled reading and
writing and how they reinforce each other so that a coherent system of skills
can be taught, but the differences between reading and writing should not
be overlooked. Both reading and writing involve the mastery of specialized
skills, knowledge, and processes and thus require dedicated instruction. Instructional programming can be designed and delivered so that all reading
and writing components are developed as needed and support each other
(Englert et al., 1995, 1998; Roberts and Meiring, 2006).
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NEUROBIOLOGY OF READING AND WRITING
DEVELOPMENT AND DIFFICULTIES
Neurobiology of Reading
Early findings on the brain pathways (neurocircuits) for reading and
reading disorders came primarily from studies of acquired dyslexia associated with brain injury (Damasio and Damasio, 1983; Dejerine, 1891;
Geschwind, 1965; Warrington and Shallice, 1980) or postmortem histological studies of individuals with a history of reading disability (Galaburda,
2005; Galaburda et al., 2006). Early studies implicated several posterior
regions of the left hemisphere (LH) as critical to reading behavior, including the angular gyrus in the parietal lobe and the fusiform gyrus in the
occipitotemporal region. In recent years, structural (MRI) and functional
(EEG, MEG, PET, fMRI) neuroimaging technologies have provided a new
window on neurocircuits involved in reading and its disorders (Pugh et al.,
2010). The new technologies, some of which are relatively unobtrusive, allow observing levels of brain activity associated with reading and writing
components. A more extensive reading circuitry has been documented with
these new technologies, and the findings are broadly consistent with earlier
neuropsychological research.
Specifically, across a large number of studies with skilled readers, it
is seen that visual word reading (fluent decoding) involves a largely LH
circuitry with temporoparietal (TP), occipitotemporal (OT), frontal, and
subcortical components (for reviews, see Pugh et al., 2010; Schlaggar and
McCandliss, 2007). In typically developing readers, all three of these components (with subcortical mediating influences from the basal ganglia and
thalamus) come to function in a highly integrated manner (Bitan et al.,
2005; Hampson et al., 2006; Seghier and Price, 2010). Indeed, at the level
of neurocircuits, a foundation of skilled reading appears to be the establishment of adequate connections among distributed LH regions (operationally defined with measures of functional connectivity). This LH circuitry,
when established through reading experience, supports efficient mapping
of visual percepts of print onto knowledge of the phonological and semantic structures of language for fast and automatic word recognition during
reading (Booth et al., 2001; Church et al., 2008; Cohen et al., 2000, 2002;
Shaywitz et al., 2002).
By contrast, for both children and adults with reading disabilities (RD),
there are marked functional differences, relative to typically developing
readers, in language processing (see Pugh et al., 2010, for reviews) with
reduced activation and connectivity at both TP and OT sites. Moreover,
these differences in brain function appear to be associated with anomalies
in brain structure. Structural MRI studies have identified differences, such
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as reduced gray matter volumes in RD, at those regions showing functional
anomalies (e.g., Brambati et al., 2004). Several studies using diffusion tensor imaging (DTI) also reveal reduced white matter connectivity for several
pathways that support interregional communication among these LH foci
(e.g., Niogi and McCandliss, 2006).
While establishment of this LH circuitry for fluent decoding is necessary, the goal of reading is comprehension. Research on neurocircuits that
support reading beyond the word level is beginning to focus on how neurocircuits organize as readers cope with syntactic, pragmatic, and cognitive
processing demands associated with sentence and text reading and comprehension (Caplan, 2004; Cooke et al., 2006; Cutting and Scarborough,
2006; Ferstl et al., 2008; Kuperberg et al., 2008; Shankweiler et al., 2008).
In general, the same broad LH circuitry evident for word-level reading is
observed, with additional increased activation in regions beyond those activated by simple word reading tasks (Cutting and Scarborough, 2006). A
recent meta-analysis of neuroimaging studies (Ferstl et al., 2008) confirms
that these higher order language processes involve an extended neural
network that includes dorso-medial prefrontal cortex, posterior cingulate
cortex, and heightened right hemisphere (RH) involvement. As with research on word reading, recent studies contrasting skilled and less skilled
“comprehenders” reveal anomalies across these extended LH networks
(Keller, Carpenter, and Just, 2001; Rimrodt et al., 2010).
Neurobiology of Writing
Reading and writing make common demands on orthographic, phonological, and semantic processing and so must involve at least partially overlapping neurocircuits (Berninger and Richards, 2002; Berninger and Winn,
2006). Available studies indicate substantial overlap (Philipose et al., 2007;
Purcell et al., 2010). Research on the component systems associated with
writing-related behaviors, such as handwriting (James and Gauthier, 2006;
Katanoda, Yoshikawa, and Sugishita, 2001; Menon and Desmond, 2001)
and spelling (Bitan et al., 2005; Booth et al., 2001; Richards, Berninger,
and Fayol, 2009) is rapidly increasing. Together, these studies implicate a
highly integrated perception-action neurocircuitry for writing that overlaps
substantially, but not entirely, with the neurocircuitry involved in reading
words and sentences. Connections between writing and reading also have
been identified in the higher order aspects of writing, such as planning of
written and spoken messages (see Indefrey and Levelt, 2004, for a metaanalysis), which in turn overlap with the broad circuitry for comprehension (Ferstl et al., 2008) and lexical finding (i.e., finding the right word to
convey the writer’s intended meaning). It is known that reading and writing
difficulties often co-occur in learners at different ages and that some of
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these learners struggle more at the word level (Wagner et al., 2011) while
others struggle at more abstract levels of processing (Berninger, Nagy, and
Beers, 2011). More needs to be understood about shared and unshared
neurocircuits at each level to better understand individual differences in the
difficulties learners experience with writing.
Implications for Instruction
It is possible in future research to track populations with different
literacy challenges that receive different instructional approaches to see
which produce the most efficient change in neural circuitry. Although this
information does not directly or completely test the effectiveness of instructional approaches, such knowledge of brain processes will be important
for validating theories of reading and writing and skill acquisition. With a
better understanding of how brain processing changes with age, one can
also better determine whether and why certain instructional approaches are
likely to generalize across populations of different ages. It will be important
to extend the research to reading beyond the word level and to writing.
It will be especially valuable to understand how neurocircuits involved
in reading and writing become organized, why they fail to organize properly
in individuals with reading problems, how they are modified by experiential
factors that include instruction and intervention, and why they do not develop as expeditiously with learning and practice in some subpopulations.
More knowledge about how shared and unshared neurocircuits organize
for reading and writing could help in the design of instruction that maximizes the carryover of skills from one domain to the other (e.g., identifying when and why focusing on spelling might impact silent reading or vice
versa).
Ongoing developmental research is examining both structural (Giedd
et al., 1997; Hua, Tembe, and Dougherty, 2009) and functional (Booth
et al., 2001; Shaywitz et al., 2002) brain changes as individuals mature
from early childhood into adulthood. Such research will be invaluable for
understanding how learning to read and write differs at different ages. This
information can be used to design optimal learning environments that take
advantage of neurocognitive strengths and compensate for declines at different points in the life span. It is also important to learn how structural or
functional factors constrain the basic computational skills on which learning to read depends (memory capacity, consolidation, speed of processing)
(Just and Varma, 2007).
More knowledge about gene-brain-behavior relationships will be critical for understanding changes in plasticity that may affect learning to read
and write in adulthood. In particular, more needs to be known about individual and developmental differences in the sensitivity of reading and writ-
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ing neurocircuits. Ongoing treatment studies, which suggest that gains in
reading skill after intense reading intervention produce more “normalized”
brain organization for reading (Shaywitz et al., 2004; Simos et al., 2001;
Temple et al., 2003), have focused mainly on younger learners. Generalization to adult learners may not be straightforward. One recent study does
suggest a good deal of plasticity following reading remediation even for
those disabled readers who had adequate opportunities to learn to read at
a young age but did not develop adequate skills (Eden et al., 2004). Thus, it
is reasonable to hypothesize that those learning to read later in life, whether
because of inadequate access to instruction or learning disability, are able to
achieve at least some degree of brain reorganization that is common among
more typically developing readers as a result of effective instruction. An
understanding of why reorganization does or does not occur and for whom
it occurs requires further study.
INSTRUCTION FOR STRUGGLING READERS AND WRITERS
The principles of reading and writing instruction presented thus far are
equally important for both typically developing and struggling learners.
A separate, sizeable literature on interventions for struggling K-12 learners points to additional principles of instruction to help overcome specific
areas of difficulty through targeted remediation. Both children and adults
experience difficulties with cognitive and linguistic processes of reading
and writing that require attention during instruction to develop literacy
proficiency. In Chapter 7, we describe in more detail the difficulties with
component reading and writing processes that adults with learning difficulties may experience and review the literature on accommodations, used
mainly in college settings, which enable students to benefit from academic
instruction and demonstrate their knowledge and skills. Because research
on interventions to develop the reading and writing skills of adults with
learning disabilities is limited, we describe here what is known from research with children and to some degree adolescent students about how to
intervene with struggling readers and writers.
Decontextualized Interventions
Before discussing additional principles of instruction for learners with
disabilities, we first note that there has been a tradition in the field of
learning disabilities to offer students with reading and writing difficulties
training targeted to general cognitive or sensory processing deficits believed
to cause the person’s problem with academic learning. This has led to
interventions involving balance beams, colored lenses, and brain retraining exercises; such programs are often designed to remediate what some
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researchers have identified as core deficits in specific lower level sensory
or motor processes (visual, auditory, cerebellar) believed to underlie the
academic learning problems (see, e.g., Lovegrove, Martin, and Slaghuis,
1986; Nicolson, Fawcett, and Dean, 2001; Stein, 2001; Tallal, 1980, 2004).
Training in motor, visual, neural, or cognitive processes without academic
content, however, does not lead to better academic outcomes for children
with learning disabilities (Fletcher et al., 2007). There is no evidence that
nonreading interventions of this sort will improve the reading outcomes of
those with reading disabilities. This is not to say that interventions targeting cognitive processes used in reading would never be helpful, but that it
is only useful to develop and practice these processes as they are needed in
the context of literacy instruction and literacy practice.
Thus, the first principle below is supported by findings that argue
against this type of decontextualized intervention for reading and writing difficulties. The principles that follow specify further that, rather than
needing instruction that is qualitatively different from the instruction that
is effective with typically developing learners, learners who struggle benefit
from certain adaptations—even more explicit and systemic reading and
writing instruction; enhanced supports for the transfer and generalization of skills and opportunities for practice; attention to maladaptive attributions, which can be particularly important to address for struggling
learners; and scaffolded and differentiated instruction that targets specific
difficulties while continuing to develop all the skills needed for reading and
writing development.
Principles of Instruction for Struggling Learners
•

I nterventions that directly target specific literacy difficulties in
the context of explicit reading and writing instruction result in
better literacy outcomes for struggling readers and writers.

This principle is based on solid evidence (but often from studies of
young students) that effective intervention for literacy learning problems
directly targets specific difficulties in literacy skills (Fletcher et al., 2007;
Foorman et al., 1998; Lovett, Barron, and Benson, 2003; Morris et al.,
2010; Swanson, Harris, and Graham, 2003; Torgesen et al., 1999). As mentioned earlier in this chapter, good remedial interventions that address core
areas of processing deficit in the context of literacy instruction appear to
partially normalize patterns of brain activation for those with learning disabilities: their brain activation profiles after effective intervention come to
resemble those of more able readers as they perform reading-related tasks—
for example, judging whether two nonwords (e.g., lete and jeat) rhyme, a
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task with both phonological and orthographic processing demands (Meyler
et al., 2008; Shaywitz et al., 2004; Simos et al., 2002a; Temple et al., 2003).
Most who struggle with reading and writing, particularly those with
severe literacy learning disorders, have specific difficulties in aspects of
speech or language that impact their ability to learn to read and write, such
as poor phonological awareness and phonological processing skills, lags
in oral language development (e.g., vocabulary, syntax), and slow naming
speed (that may or may not be independent of phonological deficits) (Catts
and Hogan, 2003; Liberman, 1971; Liberman and Shankweiler, 1991;
Pennington and Bishop, 2009; Schatschneider et al., 2004; Shankweiler and
Crain, 1986; Share and Stanovich, 1995; Vellutino et al., 2004; Wagner
et al., 1997; Wagner, Torgesen, and Rashotte, 1994; Wolf and Bowers,
1999). Based on studies mostly with younger participants, it is reasonable
to assume (subject to needed empirical verification with adults) that these
difficulties can be remediated by increasing the time and intensity of instruction that is focused on building the language skills on which fluent reading
and writing skills depend.
Targeted interventions also improve the performance of struggling
writers. Although some who experience difficulties with writing have other
difficulties with learning (Graham and Harris, 2005) or language processing (Dockrell, Lindsay, and Connelly, 2009; Smith-Lock, Nickels, and
Mortensen, 2008), not all aspects of writing are necessarily affected (see,
e.g., Mortensen, Smith-Lock, and Nickels, 2008). In these cases, interventions that target a specific component skill on which writing depends have
had some success. Teaching the language skill of phonological awareness, for example, results in better spelling performance for those who are
weak spellers (Bradley and Bryant, 1985; O’Connor, Notari-Syverson, and
Vadasky, 1996). A few studies have shown that teaching vocabulary to
developing writers enhances their writing performance (Duin and Graves,
1987; Popadopoulou, 2007; Thibodeau, 1964). Sentence combining, an
oral language practice that often relies heavily on combining smaller sentences into larger ones when speaking, has improved the quality of writing in adolescents (Graham and Perin, 2007b). In addition, some limited
evidence with elementary school students experiencing difficulties with
regulating attention shows that teaching ways to monitor attention while
writing improves writing skills and increases the amount of text written
(Harris et al., 1994; Rumsey and Ballard, 1985). Again, these findings must
be verified with adult learners. Common to almost all effective interventions is that they targeted specific areas of processing as part of teaching
and practicing the act of writing, instead of trying to remediate processing
problems in isolation.
Notably, the process-writing approach, which does not systematically
target specific difficulties (Graves, 1983), has not been effective with strug-
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gling writers in a recent meta-analysis of five studies (Sandmel and Graham,
in press). Varied forms of the approach are often used, however, and research is needed to determine whether some form is effective with some
struggling learners.
•

S truggling learners benefit from more intense instruction, more
explicit instruction, and even more opportunities to practice.

The most significant gains obtained in reading interventions are associated with more intense, explicit, and systematic delivery of instruction (Fletcher et al., 2007; Torgesen et al., 2001). Reading interventions
are especially effective if they teach to mastery, include academic content,
monitor progress, and offer sufficient scaffolding of skills and emotional
support (Fletcher et al., 2007). Greater time devoted to literacy activities
allows for the additional explicit instruction required to remediate skills;
opportunities to address gaps in vocabulary and language knowledge;
and the additional exposures needed to consolidate, review, and explicitly
teach for the generalization of newly acquired skills (Berninger et al., 2002;
Blachman et al., 2004; Lovett et al., 2000; Torgesen et al., 2001; Wise,
Ring, and Olson, 2000).
Similarly, almost all of the strategies that have proven to be effective
in teaching struggling writers have involved intense and explicit instruction
with ample opportunities to practice taught skills (see the meta-analysis
by Graham and Perin, 2007a; Rogers and Graham, 2008). This research
included teaching planning strategies together with genre knowledge
(see the meta-analysis by Graham and Harris, 2003), revision (Graham,
2006a; Schumaker et al., 1982), handwriting and spelling (Berninger et al.,
1997, 1998; Graham, 1999), as well as sentence construction (Saddler
and Graham, 2005) and paragraph construction skills (Sonntag and
McLaughlin, 1984; Wallace and Bott, 1989). In addition, the self-regulated
strategy development model for teaching writing strategies has been more
effective than other approaches for teaching writing strategies to struggling
writers (Graham, 2006a). It involves explicitly teaching how to regulate the
use of strategies and requires developing skills to a criterion, unlike other
approaches that are time-limited.
•

S truggling learners need enhanced support for the generalization and transfer of new literacy skills.

A majority of struggling learners do not apply and transfer newly learned
literacy skills spontaneously. To be effective, instruction for all learners must
attend to the generalization of new skills and knowledge and include opportunities to practice these in varied tasks outside the intervention context. This
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observation is particularly true, however, for those with reading disabilities.
For example, children with reading disabilities demonstrate problems with
transfer that are specific to printed language; these difficulties are not evident on learning tasks with parallel cognitive demands but no phonological
processing requirements (Benson, 2000; Benson, Lovett, and Kroeber, 1997;
Lovett, Barron, and Benson, 2003). Children with severe reading disabilities
also demonstrated marked transfer-of-learning failures even when instructed
target words were well learned and remembered (Lovett et al., 1989, 1990).
For example, in one study, those who learned to read the word bake and
practiced on words with the same spelling pattern (e.g., rake, fake, lake)
could not later reliably identify make (Lovett et al., 1990).
A recent synthesis of intervention research with adolescent struggling
readers (Edmonds et al., 2009) confirmed that older struggling readers
do benefit from explicit reading comprehension strategy instruction, but
these skills did not generalize well. It is possible that more explicit training and scaffolding would support generalization, as might more practice
opportunities.
Struggling readers experience particular difficulties in acquiring selfregulatory strategies across a variety of literacy tasks (Levin, 1990; Pressley,
1991; Swanson, 1999; Swanson and Alexander, 1997; Swanson and Saez,
2003; Swanson and Siegel, 2001; Wong, 1991), and these difficulties are
likely to affect the transfer and generalization failures observed among
struggling learners (Harris, Graham, and Pressley, 1992; Meltzer, 1994).
For example, when children with reading disabilities have received strategy instruction, some appear to remain novices relative to their more able
peers because they fail to transform simple strategies into more efficient
forms (Swanson, Hoskyn, and Lee, 1999; Zimmerman, 2000a, 2000b).
Multidimensional interventions that combine explicit skills instruction with
the teaching of specific strategies for reading can help those with reading
disabilities to generalize strategies and skills (Lovett et al., 2003, 2005;
Lovett, Lacerenza, and Borden, 2000; Morris et al., 2010; Swanson, 1999).
Faster growth and better outcomes in word identification, for example, are
attained when a multidimensional intervention is adopted, particularly one
that combines direct and dialogue-based instruction, explicit teaching of
different levels of syllabic segmentation, and teaching of multiple decoding
strategies. Although most of this research has focused on word reading,
the critical importance of explicit instruction for developing the flexible
use of strategies to identify words and read extended text cannot be overemphasized when it comes to achieving generalization and maintenance of
remedial gains.
Although the evidence base for struggling writers is smaller than for
reading, it suggests that struggling writers also have difficulty maintaining
and generalizing gains from instruction (Wong, 1994). The findings need
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to be interpreted cautiously, however, because maintenance decrements do
not appear to be severe (Graham, 2006a; Graham and Harris, 2003), and
in most research maintenance of gains was assessed for no more than a
month from the end of the intervention. Generalizing specific writing skills
to tasks and contexts beyond those in which they were taught is not an
all-or-none phenomenon, and transfer often appears to generalize to some
degree (Graham, 2006a; Graham and Harris, 2003).
A very small body of research with elementary and middle school
students who are struggling writers shows that maintenance and generalization of taught writing skills and strategies can be facilitated by teaching
target material to mastery, having students set goals for using the skills
and strategies and monitoring their progress in doing so, analyzing when
and how to use the skills and strategies, and enlisting peers as a resource
for reminding and helping struggling writers to apply new skills (Harris,
Graham, and Mason, 2006; Sawyer, Graham, and Harris, 1992; Stoddard
and MacArthur, 1993).
•

 aladaptive attributions, beliefs, and motivational profiles of
M
struggling learners need to be understood and targeted during
instruction.

The motivational profiles of struggling and typical readers and writers can be very different. Struggling learners are usually lower in intrinsic
motivation and a sense of self-efficacy for reading and writing, more likely
to be extrinsically motivated or unmotivated, and more likely to attribute
failure to internal factors (e.g., ability) and success to external factors
(e.g., luck)—all of which lead to disengagement from reading and writing
activities, less reading and writing experience, and markedly lower literacy
achievement (Deci and Ryan, 2002b; Graham, 1990a; Graham, Schwartz,
and MacArthur, 1993; Guthrie and Davis, 2003; Harter, Whitesell, and
Kowalski, 1992; Moje et al., 2000; Morgan et al., 2008; Ryan, Stiller, and
Lynch, 1994; Sawyer, Graham, and Harris, 1992; Taboada et al., 2009;
Wigfield et al., 2008). Specific difficulties in these domains include maladaptive attributions about effort and achievement, learned helplessness
rather than mastery-oriented motivational profiles, immature and poorly
developed epistemic beliefs, and disengagement from reading and writing
activities.
There is a dearth of experimental evidence on how to build adaptive attributions and motivations for struggling adult readers and writers
during the course of intervention, although research with children and
adolescents with reading disabilities is emerging (Guthrie et al., 2009;
Lovett, Lacerenza, and Borden, 2000; Morris et al., 2010; Wigfield et al.,
2008; Wolf, Miller, and Donnelly, 2000). In other research, positive attri-
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butional change has been observed for children in middle school with the
effective remediation of reading disabilities. Emerging research with struggling adolescent readers suggests the importance of intervening directly to
address the attributional and motivational correlates of literacy learning
difficulties (see Guthrie, Wigfield, and You, in press). In this research,
adding attributional retraining to comprehension strategy instruction was
associated with better maintenance of gains (Berkeley, Mastropieri, and
Scruggs, 2011).
Similarly, few writing studies have examined how to address the maladaptive attributions and beliefs that affect struggling writers (Wong et al.,
2003). Adding attribution retraining to strategy instruction in writing is
a promising approach that has enhanced the compositions of struggling
writers (Garcia-Sánchez and Fidalgo-Redondo, 2006; Sexton, Harris, and
Graham, 1998). For example, one writing program improved struggling
writers’ motivation to write by including components for enhancing multiple affective factors, including self-efficacy, self-esteem, expectations, and
beliefs about writing (García and de Caso, 2004).
•

I ntervention should be differentiated to scaffold learning and
meet the individual needs of those who struggle with literacy.

Scaffolding is the term used to describe teaching approaches in which
the instructor or presentation of tools supports execution of a skill until the
student gradually develops full mastery. Differentiated instruction is the term
used for teaching that meets individual and small group needs by providing
learning activities and supports for the development of skills that have not
yet been acquired but that are necessary to move through an instructional
sequence. With this type of scaffolded and integrated instruction and intervention model, learning deficits are addressed and remediated while teaching
all of the necessary skills for reading and writing development that enable
struggling students to participate and move through the broader program of
instruction (National Institute of Child Health and Human Development,
2000a). Differentiation avoids provision of extra or specialized instruction to
those who do not need it, which is counterproductive and could lead learners
to view literacy activity as uninteresting.
One of the premises of special education, the arm of educational practice that specializes in learning difficulties, is that instruction should be further tailored to meet the processing needs of individual students (Edmonds
et al., 2009; Scammacca et al., 2007). As discussed earlier, to date, little evidence from controlled intervention studies supports the tailoring of literacy
instruction to difficulties with more general processing; what seems most
important is that the intervention offer explicit, systematic, and intense
reading remediation targeted to develop component literacy skills in the
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context of reading instruction and reading practice (Fletcher et al., 2007;
Morris et al., 2010; Torgesen et al., 2001).
Differentiation of instruction also appears to be effective for writing.
Most of this research has focused on teaching planning strategies to struggling writers who spend little time systematically planning their papers (e.g.,
Englert et al., 1991). The instruction has a positive impact on the quality
and structure of text produced by struggling writers (see meta-analyses by
Graham, 2006a; Graham and Harris, 2003; Graham and Perin, 2007a;
Rogers and Graham, 2008). MacArthur and Lembo (2009) also found
this to be a productive strategy with adult literacy learners. Similarly, a
few studies show that instruction that targets the handwriting or spelling
of elementary school students experiencing difficulties with these skills improves these skills as well as how much the students write and their facility
with constructing sentences (Berninger et al., 1997, 1998; Graham, Harris,
and Fink, 2000; Graham, Harris, and Fink-Chorzempa, 2002). In addition,
the writing performance of middle and high school struggling writers was
enhanced when they were taught sentence construction skills (e.g., Saddler
and Graham, 2005; Schmidt et al., 1988).
READING AND WRITING ACROSS THE LIFE SPAN
Although much is known from research about the processes involved
in the development of reading and writing and effective instruction for
typically developing readers and writers and those who struggle, almost
no research has focused on changes in reading and writing processes from
early childhood through adulthood. This research will be needed to establish whether adults with low literacy have not yet achieved an asymptotic
level of skill along a common learning trajectory or, perhaps less likely,
whether they need truly alternative pathways to competence. A small body
of research on cognitive aging has, however, examined differences in reading and writing processes between younger and older adults, although some
studies examine change in cognitive functions from the late 30s or 40s.
Most of those who receive adult literacy instruction are older adolescents
and young adults (e.g., according to Tamassia et al., 2007); in the program
year 2001-2002, 34 percent were 16- to 24-years old and 46 percent were
25- to 44-years old. Yet a significant portion of adult learners (18 percent)
are older than 44. Thus, we review this research with older populations to
identify whether adults may experience unique challenges in developing and
using their literacy skills in midlife and beyond. There is a lack of research
on changes in literacy (and learning processes) from young adulthood to
middle adulthood because most research has focused on young populations
or older adults.
An important caveat to the findings reported here is that the research
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has focused not on older adults who need to develop their literacy but on
relatively well-educated and literate populations. The research typically
compares the performance of older adults to that of college students who
serve as samples of convenience. Thus caution must be applied in generalizing the findings to populations of adults who need to develop literacy
skills later in life.
In general, the processes involved in the component skills of reading
and writing studied thus far appear mostly preserved into later adulthood,
although older adults do experience declines in areas affected by perception and speed of processing (Durgunoğlu and Öney, 2002; Stine-Morrow,
Loveless, and Soederberg, 1996). Word recognition reappears to be fundamentally preserved throughout the adult life span. With age, readers tend
to rely more on recognizing a whole word as a unit instead of decoding it
using phonics skills (Spieler and Balota, 2000), although phonics facility
remains essential for reading new words. As in younger readers, eventual
automatic recognition of newly learned words occurs through adulthood
(Lien et al., 2006). In both spoken and written communication, aging may
bring reliance on the broader discourse context to decode individual words
(Madden, 1988; Stine and Wingfield, 1990; Stine-Morrow et al., 2008;
Wingfield et al., 1985).
Vocabulary knowledge is maintained and has the potential to grow
throughout adulthood (Birren and Morrison, 1961; Schaie, 2005). For
example, the ability to recognize the meanings of words in a text appears
to be intact (Burke and Peters, 1986; Burke, White, and Diaz, 1987; Light,
Valencia-Laver, and Zavis, 1991). It is possible, however, for vocabulary
growth to decelerate later in life, perhaps because declines in working
memory hinder inferring the meanings of novel words in the course of
ordinary reading (McGinnis and Zelinski, 2000, 2003).
Reading comprehension can become compromised in several respects
with age. Sensory impairment, which becomes more prevalent in later
adulthood, may require adult readers (and listeners) to allocate more attention to decoding the surface form, which reduces cognitive resources
available for understanding the meaning of text (Dickinson and Rabbitt,
1991; Stine-Morrow and Miller, 2009; Wingfield, Tun, and McCoy, 2005).
Phonological skills also may be affected by sensory acuity deficits (Hartley
and Harris, 2001), presenting a barrier to comprehension.
Skills in basic parsing of syntax may remain intact throughout the
life span (Caplan and Waters, 1999), although age-related declines in processing capacity may reduce comprehension of syntactically complex text
(Kemper, 1987; Norman, Kemper, and Kynette, 1992). The production of
utterances in both speech and writing shows reliable trends toward syntactic simplification and reduced informational density with age (Kemper,
1987; Kemper et al., 2001; Norman, Kemper, and Kynette, 1992), so one
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would assume reasonably that the ability to read more complex and dense
texts might be slowed or otherwise compromised. Comprehension of complex constructions may require more controlled/executive processing with
age (Wingfield and Grossman, 2006). For example, older adults may find
it more necessary to use such strategies as making notes and rereading text
elements.
Decreased ability to rapidly construct meaning from language may
result from age-related declines in mental processing capacity (Federmeier
et al., 2003; Hartley, 1988; Hartley et al., 1994; Stine and Hindman, 1994).
Aging readers also may allocate relatively less attention to the semantic
analysis of sentences (Radvansky et al., 2001). With age, people usually experience decreases in memory for text (Johnson, 2003; Radvansky
et al., 2001; Stine-Morrow and Shake, 2009; Zelinski and Gilewski, 1988),
perhaps beginning as early as midlife (ages 40-45) (Ferstl, 2006; Van der
Linden et al., 1999). These declines are mitigated by routinely engaging
in activities that require text memory, by having high verbal ability, and
by having knowledge related to the topic of the text (Hultsch and Dixon,
1983; Meyer and Rice, 1989; Stine-Morrow et al., 2008).
Older readers tend to remember information from elaborated texts that
provide redundant support for key information better rather than isolated
facts (Daneman and Merikle, 1996; Stine and Wingfield, 1990; StineMorrow et al., 2008). The ability to generate inferences about the larger
situation described by a text is mostly intact (Radvansky and Dijkstra,
2007). Yet comprehension skills can be affected by decreased capacity for
making inferences as a result of memory decline. For example, older adults
can have difficulty with important inferences that require remembering text
from one sentence to later ones. As a consequence, they may create a fuzzier
or less complete representation of the text (Cohen, 1981; Hess, 1994; Light
and Capps, 1986; Light et al., 1994; McGinnis, 2009; McGinnis et al.,
2008; Noh et al., 2007).
An important strength of adulthood is accumulated knowledge that
often occurs as a consequence of literacy. The dependence on knowledge in
reading may increase throughout adulthood (Meyer, Talbot, and Ranalli,
2007; Miller, 2003, 2009; Miller and Stine-Morrow, 1998; Miller, Cohen,
and Wingfield, 2006). Knowledge has a variety of forms, including the
ability to articulate ideas (declarative knowledge), skilled performance
(procedural knowledge), and implicit processes in work and social contexts (tacit knowledge), and encompasses the range of human experiences
(e.g., cultural conventions, facts, conceptual systems, schemas that abstract
essential elements of a system and their organization). Such knowledge
can enhance text comprehension through a number of routes (Ackerman,
2008; Ackerman and Beier, 2006; Ackerman et al., 2001; Barnett and
Ceci, 2002; Beier and Ackerman, 2001, 2005; Charness, 2006; Ericsson,
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2006; Graesser, Haberlandt, and Koizumi, 1987; Griffin, Jee, and Wiley,
2009; Miller, 2009; Miller and Stine-Morrow, 1998; Miller, Cohen, and
Wingfield, 2006; Miller et al., 2004; Noordman and Vonk, 1992). Knowledge enables, for example, understanding relations among concepts not
obvious to the novice, understanding vocabulary and jargon, abstract reasoning (e.g., analogy), making inferences and connections in the text, and
monitoring the success of efforts made to comprehend.
Less research has focused on changes in writing processes with age.
Although vocabulary knowledge either stabilizes or grows through adulthood, especially if the adult continues to engage with text (Stanovich, West,
and Harrison, 1995), adults may have difficulty with recalling a word, may
substitute or transpose speech sounds in a word, and may make spelling
errors more frequently beginning in midlife (Burke and Shafto, 2004; Burke
et al., 1991; MacKay and Abrams, 1998).
As people age, the speech and writing they produce has simpler syntax
and is less dense with information (Kemper, 1987; Kemper et al., 2001;
Norman, Kemper, and Kynette, 1992). The tendency to produce less complex syntax is due partly to declines in working memory (Norman, Kemper,
and Kynette, 1992), but also to some extent may reflect greater awareness
that simpler syntax is easier for the listener or reader to understand. There
is not a universal trend, however, toward simplified writing with age. For
example, although syntax becomes simpler over time, narrative storytelling
becomes more complex (Kemper et al., 1990).
In sum, not enough is known about the ways in which reading and
writing processes change across the life span to determine whether or how
instructional approaches would need to be modified to make them more
effective for learners of different ages. Most research has concentrated on
young children at the beginning of reading development and on older adults
at the opposite end of the life span who are proficient readers benefiting
from the fruition of knowledge growth but beginning to experience some
declines in processing capacity. The findings available hint, however, at
some of the underlying cognitive processes that are likely to remain intact
in older adults. They also suggest some challenges in developing and using
literacy skills later in life that may require enhanced supports.
SUMMARY AND DISCUSSION
A complete understanding of reading and writing development requires
knowledge of the learner (the learners’ knowledge, skills, literacy practices,
motivations, and neurocognitive processes) and features of the instructional
context (types of text, literacy tools, literacy activities, instructor knowledge, beliefs, and skills) that scaffold or impede learning. Because different
disciplines study different aspects of literacy, research has yet to systemati-
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cally examine how various social, cultural, and contextual forces interact
with neurocognitive processes to facilitate or constrain the development of
literacy.
The major components of reading and writing are well documented.
Depending on the assessed needs of the learner, instruction needs to target
decoding and strategies for identifying unfamiliar words. Instruction should
focus on depth, breadth, and flexibility of vocabulary knowledge and use.
Learners also need strategies for comprehending and learning from text.
Instruction should support the development of knowledge, including background, topic, and world knowledge. Learners also need metalinguistic
knowledge (phonology, morphology) and discourse knowledge (genre and
rhetorical structure). Metacognitive skills may need to be developed to
facilitate comprehension and meet goals for reading.
Figure 2-1 shows the writing skills that may need to be targeted with
instruction, among them sentence construction skills, planning and revising, spelling, and usage (capitalization and punctuation skills). As for
reading, knowledge to develop for writing includes background, topic,
and world knowledge as well as knowledge of the potential audiences for
written products. Writing instruction, like reading instruction, needs to
develop facility with writing for particular purposes, contexts, and content domains. Writing also requires mastery of tools required for writing
(typing, word processing, and handwriting).
Literacy development, like the learning of any complex task, requires
a range of explicit teaching and implicit learning guided by an expert. Explicit and systematic instruction is effective in developing the components
of reading and writing and facilitating the integration and transfer of skills
to new tasks and context. Full competence requires extensive practice
with varied forms of text and tasks that demand different combinations
of literate skill. It also requires learning how to use tools required in a
society for producing and using text for communication, self-expression,
and collaboration. Principles of effective reading and writing instruction
are summarized in Boxes 2-2 and 2-4. Box 2-5 lists practices shown to be
effective in the development of writing. Reading and writing involve many
shared components and processes. Instruction that includes activities that
capitalize on and make explicit the relations between reading and writing
facilitates development of a better integrated and mutually reinforcing
literacy system.
A sizeable literature on efficacious interventions for struggling learners points to additional principles for teaching reading and writing to this
population that include (1) direct targeting of specific areas of difficulty in
the context of explicit reading and writing instruction; (2) more intense
instruction, more explicit instruction, and even more opportunities to practice; (3) direct targeting of the generalization and transfer of learning; (4)
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targeting of maladaptive attributions and beliefs; and (5) differentiation
of instruction to meet the particular needs of those who struggle or have
diagnosed disabilities in the course of broader instruction to develop reading and writing skills.
Several limitations in current knowledge of component processes indicate that research is needed to (1) develop more integrated and comprehensive models of reading comprehension processes, including metacognitive
components, to develop more complete approaches to instruction and
assessment; (2) understand the relation of fluency to comprehension and
how best to develop fluency; (3) identify efficacious methods for developing vocabulary and other aspects of linguistic knowledge for reading and
writing proficiency; (4) develop more integrated models of writing processes
and writing instruction; (5) develop methods of teaching reading and writing in tandem with world and topic knowledge in academic, disciplinary,
or content areas; (6) understand the neurobiology of reading and writing
to test theories and models of typical and atypical developmental processes,
develop more sensitive assessments, guide teaching and treatment of disability, and prevent reading and writing difficulties; and (7) understand the
social and contextual forces on reading and writing and the implications
both for the design of instruction to develop valued functional literacy skills
and the assessment of these skills as part of evaluating the effectiveness of
instructional outcomes.
Cognitive aging research suggests that adults may experience some agerelated neurocognitive declines affecting reading and writing processes and
speed of learning that might need consideration during instruction. Most
research has concentrated on young children at the beginning of reading
development and on older adults at the opposite end of the life span who
are proficient readers beginning to experience some declines. As a result,
more needs to be known about how reading and writing processes change
across the life span to determine how to make instruction effective for
learners of different ages.
As Chapter 3 makes clear, except for a few intervention studies, the
study of component literacy skills and processes has not been a priority in
research with adults, nor has the research fully incorporated knowledge
of the practices that develop reading and writing skills in K-12 students.
The population of adult learners is highly diverse. Adults bring varied life
experiences, knowledge, education levels, skills, and motivations to learning
that need attention in instructional design. Research with adolescents and
adults will be required to validate, identify the boundaries of, and extend
current knowledge of literacy to identify how best to meet the particular
literacy development needs of well-defined subgroups of learners.

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

3
Literacy Instruction for Adults

This chapter describes research on effective instructional practices to
develop the literacy of adolescents and adults and identifies needed research.
Individuals needing to improve their literacy have diverse characteristics,
literacy development needs, learning goals, and challenges to learning. Settings of instruction are wide-ranging and include local education agencies,
community organizations, community colleges, prisons, and workplaces.
Across these programs and often within a single program, the instruction
has diverse aims to help adults attain employment or work skills, career
advancement, a general educational development (GED) credential, a college degree, the ability to assist children with school, or other practical life
goals. Thus, the first part of the chapter describes the population and the
contexts of literacy instruction. Because formal literacy instruction in the
United States occurs mainly in adult education programs and developmental education courses in college, we organize the discussion around these
two learning contexts.
The second part of the chapter characterizes the state of research on instructional practices for adults. As explained in Chapter 1, adult is defined
in this volume as individuals ages 16 and older not enrolled in K-12 school,
consistent with the eligibility for participation in federally funded adult
literacy education. A recent systematic review of research on instructional
approaches for adult literacy populations has been funded by the National
Institute for Literacy in partnership with the U.S. Department of Education and the National Institute for Child Health and Human Development
(Kruidenier, MacArthur, and Wrigley, 2010). In synthesizing the evidence
on instruction, we draw on this review, which we then augmented with
70
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additional searches of quantitative and qualitative research. We include
English language learners and adults with disabilities in describing the population of adults with literacy development needs but discuss the research
on instruction with these populations in subsequent chapters. The chapter
concludes with a summary of the extent of current knowledge of effective
practices in adult literacy instruction and directions for future research.
CONTEXTS FOR LITERACY LEARNING
There are many reasons why individuals seek to develop their literacy
skills as adults. Some study to obtain a high school equivalency diploma;
others seek to help their children and families with education, health, and
other practical life matters; and others seek to learn English or enhance
skills for new job responsibilities. Others may have a higher level of literacy
but have not yet developed the reading and writing skills needed in college.
Adults who wish to develop their literacy receive instruction in two main
types of settings: adult education programs and developmental courses in
college, especially in community colleges. Two types of adult education are
found in college settings: (1) adult literacy programs for individuals who
wish to complete their secondary education and (2) developmental education1 for students formally enrolled in college programs.
Adult Education Programs
The U.S. Department of Education reports that nearly 2.6 million
adults enrolled in federally supported adult education programs during the
2006-2007 fiscal year, the most recent year for which complete data are
available. Adult education programs are largely supported by federal and
state funding, which together provides about two-thirds of the funding for
adult literacy programs, according to a national survey of adult education
programs (Tamassia et al., 2007). Other sources of funding are local governments, private donations, and, to a small degree, fees and tuition paid by
the participants. The U.S. Department of Education’s Office of Vocational
and Adult Education administers the federal funds, which are appropriated
to designated state agencies in a competitive granting process, consistent
with the Workforce Investment Act, Title II, Adult Education and Family
Literacy Act (AEFLA). Each state must provide matching funds to qualify
for this allocation.
The Adult Education Program Survey (AEPS; Tamassia et al., 2007)
provides information on a nationally representative sample of adult edu1 We

use the term developmental education (also called remedial instruction) to refer to the
broad array of services and specific courses provided to college students with weak skills.
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cation programs and enrolled learners during the 12-month period 20012002.2 At the time of the survey, 3,108 adult education programs were
offered in 29,424 learning sites. More than 1,200 adult education programs
funded under the Adult Education and Family Literacy Act participated
in the survey. During this period, the median budget for a program was
$199,000; with a median enrollment of 318 learners per program, the median expenditure per learner was $626.
According to the survey, adult education programs offer three main
types of literacy instruction:
1. Adult basic education (ABE) provides instruction to adults who
lack “competence in reading, writing, speaking, problem solving
or computation at a level necessary to function in society, on a job
or in the family” (National Reporting System for Adult Education,
2001, p. 25).
2. Adult secondary education (ASE) is “designed to help adults who
have some literacy skills and can function in everyday life,3 but
are not proficient or do not have a certificate of graduation or its
equivalent from a secondary school” (National Reporting System
for Adult Education, 2001, p. 25). Adults usually attend ASE
classes to obtain a GED or adult high school credential.
3. English as a second language (ESL) instruction is “designed to help
adults who are limited English proficient achieve competence in the
English language” (National Reporting System for Adult Education, 2001, p. 25).
English as a second language serves the largest number of students,
followed closely by adult basic education: 43 percent of adult learners receive ESL instruction, 40 percent receive ABE instruction, and 19 percent
participate in ASE instruction. Most English language learners (85 percent)
who attend a program attend ESL programs. Of native language learners,
two-thirds attend ABE and one-third attend ASE programs.
Instruction is offered in many different places and programs that vary
widely in size and number of learning sites. According to the AEPS, local
education agencies are the major providers of adult education, offering 54
percent of the programs surveyed, followed by community-based organizations (25 percent), community colleges (17 percent), and correctional
2 The

AEPS, funded by the U.S. Department of Education, was designed and conducted by
the Educational Testing Service and Westat, Inc., with the involvement of staff of the Office of
Vocational and Adult Education and the National Center for Education Statistics.
3 Since these definitions for adult basic education and adult secondary education were produced, there has been a trend for jobs that pay above a poverty wage to require higher levels
of literacy.
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institutions (2 percent). And 3 percent of programs were offered by “other”
entities, such as libraries, departments of human services, institutions for
people with disabilities, and coalitions made up of the various provider
types. Community colleges offer the largest programs in terms of the median number of students enrolled.4 Table 3-1 shows the percentage of program types (ABE, ASE, ESL) offered by each type of provider.
There is not a simple alignment of learning goals with program type or
location. For example, English language learners may be taught reading and
writing skills in ESL classes in a workplace education setting or in a community college ABE program. Although the major goal of students in both
settings may be to increase English language proficiency, the instructional
aims will differ, with one focused on meeting specific job requirements and
the other on developing more general literacy practices. Similarly, the goal
of earning a GED certificate may be addressed in settings as diverse as
prisons and volunteer library literacy programs.
Most participants (80 percent) in adult education programs surveyed in
2001-2002 were adolescents and young adults ages 44 and younger pursuing goals related to education, family, and work: 34 percent were ages 16
to 24; 46 percent were ages 25 to 44; 16 percent were ages 45 to 59; and 2
percent were ages 60 and older. Although originally designed for adults, the
programs are increasingly attended by youth ages 16 to 20 (Hayes, 2000;
Perin, Flugman, and Spiegel, 2006). Nonnative adults participating in ESL
programs (those not born in the United States) were somewhat older than
native adult learners in ABE and ASE programs, with 60 percent between
the ages of 25 and 44 (versus 46 percent for native adults).
The diversity of languages spoken by English language learners points
to a need to understand the factors that influence the development of literacy in English for speakers of different languages and respond to the practical challenge of delivering instruction effectively to linguistically diverse
learners. According to the AEPS, 57 percent of adults in adult education
programs were native to (born in) the United States. English was the home
language for 94.7 percent of these adults; Spanish was the home language
4 Community

colleges are defined in the AEPS as institutions of higher education (e.g., junior
colleges without residential facilities) that offer degrees below a bachelor’s degree or technical degrees or certificates, such as in mechanical or industrial arts and applied sciences (e.g.,
technical colleges). Community colleges also provide continuing education, apart from the
college programs, which are the site of ABE programs; college degrees or certificates are not
awarded as part of these programs.
Community-based organizations are religious and social service groups, libraries, volunteer
literacy organizations, literacy coalitions, community action groups, and other kinds of public
or private nonprofit groups. Local education agencies are typically public schools or school
districts, which in addition to providing K-12 education offer adult education classes open to
all members of the community. Correctional institutions are prisons and jails funded by the
state to provide adult basic education services to incarcerated adults.
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TABLE 3-1 Instructional Program Types Offered by Each Type of
Provider (in percentage)

Program Type

Local
Education
Agency
(54% of
programs
surveyed)

CommunityBased
(25% of
programs
surveyed)

Community
College
(17% of
programs
surveyed)

Correctional
(25% of
programs
surveyed)

Adult basic education
Adult secondary education
English as a second language

36
20
44

35
11
55

42
17
42

52
18
31

SOURCE: Data from the Adult Education Program Survey (Tamassia et al., 2007). Data are
from a nationally representative sample of 3,108 programs during 2001-2002.

for 4.5 percent.5 Almost 43 percent of adults were nonnative to the United
States (versus 14 percent in the general population in 2002, the year of the
survey). Of these adults, 3 percent spoke English as the home language, 62
percent spoke Spanish, 15.8 percent spoke an Asian language, 3.8 percent
spoke a European language, and 14.7 percent spoke a language categorized
in the survey as “other.”
Education
Most native-born adults in adult education have completed ninth to
eleventh grade (68 percent); about 14 percent had less education than that,
and 20 percent had more (16 percent completed high school or received a
GED credential, and 4 percent reported having “some college”). Nonnative
learners show a broader range of educational attainment compared with
native-born adults; that is, they appear in larger numbers at both the highest and lowest levels of education. More nonnative learners had completed
some college (28 percent) and more had completed high school (22 percent), but more also reported having an education lower than ninth grade
(28 percent); 17 percent completed ninth to eleventh grade. This variation
within and across populations presents an additional challenge to programs
that must design instruction for adults with such diverse educational backgrounds and degrees of proficiency in a first and second language.

5 Home language was defined as the first language learned at home in childhood and still
understood as an adult.
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Learning Disabilities
A portion of adults participating in adult basic literacy studies can be
expected to have some form of learning disability that would require differentiated instruction and the provision of appropriate accommodations.
There is no consensus, however, on the estimated numbers of adult learners who may have such a disability. The estimates range from one-tenth to
more than half (Patterson, 2008). There are no program reporting requirements regarding the prevalence of learning disabilities among participants
in federally supported literacy programs. According to the AEPS, only
34 percent of programs reported screening for learning disabilities, and
of these, only 4 percent reported using cognitive or clinical instruments.
Most—62 percent—relied on self-reports. Thus, it is likely that many adults
may have gone unrecognized as having a learning disability, especially older
students. Others may have been mislabeled, may not remember or have
known that they were identified as having a learning disability, or may
be uncomfortable disclosing their learning disability. With this caveat, 89
percent of programs reported providing services to at least one adult with
learning disabilities. There is a need for more reliable information about
students with learning disabilities in programs and for research on instructional effectiveness to clearly define these samples and identify the practices
that promote their progress.
Component Skills
As described in Chapter 2, reading is generally understood to be comprised of the fluent reading of words and sentences and the comprehension
of text. One source of information about the component skills of lowliterate adults (third to eighth grade reading-level equivalent) comes from
a research initiative funded by the U.S. Department of Education, the National Institute of Child Health and Human Development, and the National
Institute for Literacy to develop instructional interventions for low-literate
adults in adult education programs and to evaluate their effectiveness (see
Appendix D for details about these studies). Findings from these studies and
other research (see Kruidenier, MacArthur, and Wrigley, 2010) show that
adults can have difficulties with any or all of the crucial aspects of reading:
alphabetics (phonemic awareness and word analysis), fluency, vocabulary,
or comprehension. Thus, it is important to comprehensively assess adults’
profile of starting skills to plan the appropriate instruction.
According to these studies, lack of fluent decoding is a source of reading difficulty for a significant number of low-literate adults, especially below
the eighth grade reading-level equivalent (Alamprese et al., 2011; Greenberg
et al., 2011; Hock and Mellard, 2011; Sabatini et al., 2011). Decoding dif-

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

76

IMPROVING ADULT LITERACY INSTRUCTION

ficulties are observed among adults performing at each of the six levels of
the National Reporting System, the system used to assess the literacy performance of adults in federally funded adult education programs (Mellard,
Fall, and Mark, 2008; Mellard, Woods, and Fall, 2011). Thus, even at higher
levels in the National Reporting System (NRS), adults can differ greatly in
their word-level reading skills.
Three studies have tested whether the reading component patterns of
adults match similar models of reading developed with children (MacArthur
et al., 2010a; Mellard, Fall, and Woods, 2010; Nanda, Greenberg, and
Morris, 2010). These studies suggest that for adults with low literacy, the
reading models were not similar. Specifically, low-literate adults appear to
lack the fluent integration of word reading, language, and comprehension
skills shown by young children who learned to read on a normative timetable. The comprehension skills of the low-literate adults were more similar
to those of children with low reading skills than to typically developing
child readers, in that they did not generate an integrated representation of
the meaning of a passage by connecting words, phrases, sentences, and paragraphs and making inferences using information provided in the text and
background knowledge (see the discussion of comprehension in Chapter 2).
The measurement of reading comprehension for either research or
practice remains a challenge. As mentioned in Chapter 2, a more integrated approach needs to be taken to the study and assessment of reading
comprehension. Depending on the assessment chosen, different subskills of
reading comprehension are tapped or assessed to a greater or lesser degree
(Cutting and Scarborough, 2006; Hock and Mellard, 2005). Some reading
comprehension tests relate more strongly to word recognition skills, others
relate more strongly to oral language ability, and the tests have only lowto-moderate correlations with one another (Keenan, Betjemann, and Olson,
2008). Furthermore, the format of the reading comprehension assessment
appears to affect test performance (Eason and Cutting, 2009; Francis et al.,
2005; Spear-Swerling, 2004). Reading comprehension measures for research and practice are needed with adult norms and that comprehensively
assess components of reading comprehension in the context of valued everyday literacy activities.
Despite the capacity of writing to facilitate reading development and
the need for adults to be able to write for work, education, and other purposes, writing has not been included in major surveys of adult learners, nor
have writing skills been a focus of adult literacy research (Gillespie, 2001).
It is known, however, that low-literate adults spell less accurately, their
spellings are inconsistent (Dietrich and Brady, 2001), and their errors show
more nonphonetic and morphological errors in comparison to the spelling of reading-matched adults (Greenberg, Ehri, and Perin, 1997, 2002;
Worthy and Viise, 1996). Adult literacy students also have been reported

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

LITERACY INSTRUCTION FOR ADULTS

77

to have great difficulty with descriptive and argumentative writing (Berry
and Mason, in press; MacArthur and Lembo, 2009). Few standard tests of
writing achievement are available to assess progress over time with norms
for adults, much less adults with basic literacy development needs. The time
required to score written compositions can present a challenge to the valid
assessment of writing in research and for instruction.
Literacy Instruction in Adult Education Programs
Instructional Time
Information about the instructional practices used in adult education
programs is not available from the Adult Education Program Survey, although general characteristics are provided, such as whether the instruction was classroom-based or one-on-one instruction. On average, learners
participated in adult education programs for less than 100 hours over
the course of a program year, according to the Adult Education Program
Survey. Only about one-third of adults made reading gains equivalent to a
grade level during the program year. These findings are consistent with the
levels of participation and progress reported in the few published studies
of interventions designed to develop the literacy of adults with low-tointermediate skills (see Appendix C) and other information gathered from
individual researchers and practitioners working in the field. Reading is
a complex skill, and research on the development of complex skills and
expertise suggests that about 3,000 hours are required for mastery (Chi,
Glaser, and Farr, 1988); 100 hours represent 3 percent of that amount,
and so it is likely to be insufficient for learning for many adults, even if the
goal is not expert mastery. Thus, one primary reason for limited progress
may be that adults lack sufficient amounts of instruction and practice for
improving skills.
It is not clear why some adults persist with literacy instruction and others do not. Sabatini et al. (2011) reported that those who persisted with a
literacy intervention tended to be older, on average, with poorer basic reading skills. This finding is consistent with the higher dropout rates reported
for younger adult education students (Flugman, Perin, and Spiegal, 2003).
Younger students who have lower reading scores when entering ABE and
GED programs are more likely to drop out of the programs than older,
higher skilled students (Dirkx and Jha, 1994). Adults report a wide range
of factors that positively or negatively affect persistence in adult education, which include transportation, competing life demands, supportive
relationships, and self-determination (Comings, 2009). Reasons reported
for dropping out of adult education include family problems, the pace of
instruction (either too fast or two slow), health issues, dislike of classwork,
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and inconvenient class location or schedule (Perin and Greenberg, 1994).
About one-third of adult education programs report that they provide
noninstructional support services (transportation, child care, psychological
counseling) in an attempt to ease some of the barriers that adults experience, paid for with in-kind services contributed by the community (Tamassia et al., 2007).
Literacy Instructors
For all providers, instruction was delivered mainly by part-time staff
members and volunteers, with larger percentages of individuals in these
categories (versus full-time staff) filling an instructional role (see Table 3-2).
The expertise of instructors in adult education programs is highly variable
(see Table 3-3 and Box 3-1). According to the Adult Education Program
Survey, across provider types, instructional staff is the largest program
expenditure; professional development is the smallest. Volunteers deliver a
significant portion of the instruction in adult basic literacy programs, and
the most commonly reported educational requirement for volunteers was a
high school diploma or equivalent. The most commonly reported education
requirement for full-time and part-time instructors was a bachelor’s degree,
followed by K-12 certification. Table 3-3 shows instructor credentials as
reported by ABE, ASE, and ESL programs in 2001-2002. It appears that the
bulk of instructors have inadequate or no specific training in best methods
for teaching in adult literacy programs (see also Box 3-1).
When special needs are considered, the situation is even more extreme
(Tamassia et al., 2007). It is vital to use reliable methods to diagnose learning and reading disabilities and to adjust instruction accordingly. Across
ABE, ASE, and ESL instruction, about 2 percent or fewer of programs
required their full-time, part-time, or volunteer instructors to have special
education certification. This problem is compounded by the fact that special education degree programs rarely focus on the needs of adult literacy
students.
ESL instructors and the learners they serve face the dual challenge of

TABLE 3-2 Percentage of Staff in an Instructional Role by Role
and Staff Type
Instructional Role

Fulltime

Parttime

Volunteer

Instructor
Instructional aid
Instructional support

52.1
6.5
6.4

75.4
8.6
5.2

60.2
27.2
7.8

SOURCE: Data from the Adult Education Program Survey (Tamassia et al., 2007).
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TABLE 3-3 Credentials of Instructors in Adult
Education Programs by Staff Type and Type of
Instruction (percentage of each staff type with the
credential)
Type of Instruction
Staff Type
Fulltime
K-12 teaching certificate
Adult education certificate
TESOL
Parttime
K-12 teaching certificate
Adult education certificate
TESOL

ABE

ASE

ESL

28
13
—

23
10
—

13
6
5

49
18
—

42
15
—

36
12
12

NOTE: The table includes the three most common instructor credentials reported by programs in a nationally representative survey of adult
education programs.
ABE = adult basic education; ASE = adult secondary education; ESL =
English as a second language; TESOL = teachers of English to speakers
of other languages.
SOURCE: Data from the Adult Education Program Survey (Tamassia
et al., 2007).

BOX 3-1
Characteristics of Adult Literacy Instructors
Adult basic education teachers
•
•
•
•
•
•
•
•

 ork mostly part time.
w
may leave the field more often than K-12 teachers.
are often required to teach in multiple subject areas.
have scant formal education related to teaching adults, although many are
qualified and have taught in K-12.
h ave in-service preparation as their primary form of professional
development.
are not consistently funded to participate in in-service professional
development.
have access mostly to short-term training and conferences.
are hindered by systemic constraints from participating in professional
development.

SOURCE: Adapted from Smith and Gillespie (2007).
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improving both spoken language and literacy skills in English, and, as mentioned earlier, their students speak a variety of languages. This challenge
to instructors is expected to grow: U.S. Census Bureau projections show
net international migration is likely to account for more than half of the
nation’s population growth between 2000 and 2015 (Kirsch et al., 2007).
Although some part-time and full-time adult literacy instructors have
K-12 teaching certifications and have taught in K-12 schools, evidence
suggests that many teachers of grades 1 through 12 do not feel confident
in teaching reading and writing and are likely to lack the requisite knowledge and skills. To illustrate, results from a survey published in 1994 on
the phonics knowledge of experienced reading teachers showed that only
10-20 percent of the teachers could accurately identify consonant blends
in written words, only 21 percent knew what an inflected verb was, and
only 27 percent could identify morphemes in a word (Moats, 1994, 2004).
Teachers with limited knowledge of language structure will be less able to
teach effectively to learners at any age. Furthermore, in one survey, only 32
percent of K-12 teachers whose classes included students with disabilities
felt well prepared to address their academic needs (National Center for
Education Statistics, 2010a).
With respect to writing, one-third of primary grade teachers have
reported that they were poorly prepared to teach writing by their college
teacher preparation program (Cutler and Graham, 2008). The number
increased to 66 percent in grades 4 to 6 (Gilbert and Graham, 2010),
dropped to 47 percent in middle school (Graham et al., 2010) but appears
most problematic among high school teachers (Cutler and Graham, 2008;
Graham and Gilbert, 2010), with 71 percent reporting that they were inadequately prepared (Kiuhara, Graham, and Hawken, 2009).
Although no data were identified on the preparation of instructors of
adults specific to reading and writing, it is reasonable to assume from the
information available that the knowledge and skills of the instructors are
highly uneven. Many instructors also are likely to have a view of the trajectory for adult literacy instruction that fits better with the world of formal
K-12 schooling developed prior to the information age than to adult learners and the levels and forms of literacy needed today.
Technology
Most programs in the AEPS reported having access to educational
technologies, although it is not clear how appropriate the technologies
were for literacy practice and instruction. Most programs reported having
computers, audiovisual equipment, and Internet connectivity; however, it is
not evident what access learners have to computers during each classroom
session, the supports that would be needed to secure access outside class,
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and the supports needed by learners and instructors to use technology tools
effectively.
Assessment
In the AEPS, programs reported that adult learners were assessed on a
regular basis, although the assessments that programs reported using most
often were measures to meet federal accountability requirements. The NRS
is the system through which all federally supported adult education programs report their annual program data, which must include assessments of
learners’ progress. Currently, although not at the time of the survey, states
must use one or more assessments that have been determined to be valid
and reliable measures and programs must administer pre- and posttests in
accordance with the test publishers’ guidelines. The U.S. Department of
Education uses a panel of experts to review the standardized tests annually
as part of its process for approving assessments submitted by the states.6
These measures are for accountability purposes, however, and reliable information is not available about the range of assessments and assessment practices that instructors and programs use to plan the appropriate instruction.
A sound approach to assessment to support and monitor learning at the
individual, program, and systems levels is systematic, with linkages among
the various purposes of assessment and extensive professional training and
supports needed to implement the assessments reliably. More information
is needed about the methods used for diagnostic, placement, and formative
assessment to ascertain adults’ skill development needs in order to plan
instruction and track progress in component reading and writing skills and
functional literacy related to broader learning goals.
Developmental Education Courses in Colleges
The precise number of academically underprepared college students is
not known: estimates for community college entrants range widely, from
40 to 90 percent (Perin and Charron, 2006). National data have not been
reported on the specific limitations in college students’ reading and writing
skills. Wang (2009) reported in a study of first-year college students enrolled in a developmental reading course that only 55 percent could identify
explicitly stated main ideas in text, only 42 percent could comprehend implicit main ideas, and only 11 percent were aware of a global main idea in
text. Similarly, Perin, Keselman, and Monopoli (2003) found in a study of
community college students that many students attending the highest level
6 A current list of approved assessments may be found at http://www.nrsweb.org/foundations/
implementation_guidelines.aspx [Jan. 2012].
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of developmental education had great difficulty identifying the main ideas
in text in order to write summaries.
At present there is not a universally accepted definition of college readiness. The policies and regulations that govern eligibility for enrollment in
credit-bearing courses, as well as student assessment and placement, pedagogy, staffing, and completion, vary from state to state, college to college,
and program to program. There is also considerable variability across types
of higher education institutions about the level of writing and reading proficiency that necessitates remediation.
Conventionally, community colleges and other open-enrollment colleges give placement tests to all incoming students and consider anyone
above a cut point to be prepared for postsecondary learning. Other colleges
may use placement measures for students admitted with lower grades or
SAT scores. Placement measures vary across colleges and, among colleges
using the same measures, cut scores vary and are adjusted from time to time
within colleges for reasons that are not easy to determine (Perin, 2006).
Furthermore, it is not clear from research that the placement scores in use
or the literacy skills they assess are valid predictors of college academic
performance (Hughes and Scott-Clayton, 2011). In research, readiness
for postsecondary learning has not been assessed using measures derived
from research on reading and writing. In practice, states and test services
companies write descriptions of reading and writing capabilities for twelfth
graders that currently serve as default standards but have no empirical
grounding or predictive validity (e.g., ACT, undated; Grigg, Donahue, and
Dion, 2007; Salahu-Din, Perskey, and Miller, 2008; University of the State
of New York, 2005). A recent national effort to develop K-12 Common
Core Standards includes literacy standards for twelfth grade and may inform future definitions (National Governors Association and Council of
Chief State School Officers, 2009).
Developmental education courses are the primary mechanism used to
increase students’ skills in colleges (Kozeracki and Brooks, 2006).7 More
than half of community college students enroll in at least one developmental education course during their college tenure (Bailey, Jeong, and Cho,
2010). One study of 250,000 students from 57 colleges in 7 states found
that, among students enrolled for the first time in fall 2003 to fall 2004,
59 percent were referred for remedial instruction and 33 percent of the
referrals were specifically for reading (Bailey, Jeong, and Cho, 2010). Remedial reading and writing instruction in college is widely reputed among
education researchers to focus on drill and practice on small subskills
7 Funding for developmental education varies by state. Sources of funding may include state
and local appropriations, tuition, and federal funds to the extent that students use federal
financial aid to pay tuition (Education Commission of the States, 2000).
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without strong linkages to the literacy activities that are part of the college
curriculum (Grubb, 2010). Although there are many descriptive reports on
instructional practices used in single classrooms and colleges, few quantitative data are available on the outcomes for students.
Alternate or complementary approaches to addressing the skill needs
of underprepared college students include “college success” courses, college
learning centers, and the incorporation of literacy skill development into
disciplinary coursework. College success courses, which are increasingly
required for incoming students, do not explicitly teach reading and writing
skills but rather college study and research strategies that require the use
of reading and writing (Derby, 2007; Pan et al., 2008; Zeidenberg, Jenkins,
and Calcagno, 2007). College learning centers provide assistance from peer
or professional tutors in a variety of areas that include reading and writing
(Brittenham et al., 2003; Gordon, 2008; Hock, Deshler, and Schumaker,
1999; Hodges and White, 2001; Perin, 2004). They also offer legally mandated supports for students with disabilities, which can involve classroom
accommodations (Gordon, 2004) or specialized tutoring (Hock, Deshler,
and Schumaker, 1999; Mull, Sitlington, and Alper, 2001).
Some college instructors choose to teach basic skills to underprepared
students who do not attend developmental education courses to enable
them to comprehend and write about what is being taught in a discipline.
These instructors intentionally incorporate literacy skills into disciplinary
coursework (Juchniewicz, 2007) similar to content area literacy in secondary education (Moje and Speyer, 2008). This type of basic skills instruction
is not formally recognized, and it has been referred to as “remediation in
disguise,” “hidden remediation,” and “submerged remediation” (Grubb,
1999, pp. 194-195).
ESL courses are offered in colleges to teach language skills to students
with low English language proficiency. These courses tend to be administered separately from developmental education, although they may integrate written and oral language instruction (Kaspar, 1996; Scordaras, 2009;
Song, 2006). Between 1979 and 2008, the number of school-age children
ages 5 to 17 who spoke a language other than English at home increased
from 3.8 to 10.9 million, or from 9 to 21 percent of the population in this
age range (National Center for Education Statistics, 2010b). Thus, the
proportion of English language learners in higher education is increasing,
especially in community colleges (Cohen and Brawer, 2003; Smith, 2010a).
College students who are not fully proficient in English include “Generation
1.5” students: these students have a primary language other than English,
have attended school in the United States for some period of time, and are
fluent in informal but not academic English. They tend not to self-identify,
however, as needing to take ESL courses (Blumenthal, 2002; DiGennaro,
2008; Goldschmidt, Notzold, and Miller, 2003; Matsuda, 2003). Those
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who do complete ESL courses can still require additional reading or writing
instruction in college.
We identified no source of information about the qualifications (training, credentials, skills) of the nation’s developmental education instructors
to teach reading and writing, despite increasing concerns about the quality of developmental education (e.g., Grubb, 2010) and the need to better
support the academic progress of community college students (Sperling,
2009; Zachry and Schneider, 2010). In one qualitative study (Kozeracki,
2005), 36 developmental English instructors who responded to structured
interviews pointed to challenges that include a lack of maturity and motivation of students to do college work, language differences that may be best
addressed in ESL classes, possible learning disabilities that may never have
been diagnosed, socioeconomic conditions that make it very difficult for
students to progress academically, and expressed student anger over being
placed in developmental classes. The faculty from colleges in two states
with an enrollment greater than 15,000 students and varied organizational
structures for their developmental education programs report that they do
not feel competent to address the needs of their developmental education
students. The knowledge faculty gain from their own graduate training is
significantly different from the knowledge they need to teach developmental
classes. Although they hold advanced degrees in their discipline (e.g., English), the instructors may not be familiar with evidence-based techniques
for teaching low-skilled readers and writers.
INSTRUCTIONAL PRACTICES AND OUTCOMES:
STATE OF THE RESEARCH
Assumptions and Sources of Evidence
As the committee examined the research literature on instructional
practices, we made certain assumptions. First, our central concern is to understand the state of the research on effective practices to develop reading
and writing skills among low-literate adults and college students, including
students who are proficient speakers of English and those who are learning English. Although other populations may need assistance to develop
literacy or compensate for declines in their literacy, we focus on research
with these populations because they represent the overwhelming majority
of participants in adult education programs and developmental education
courses who experience particular difficulty in achieving the literacy levels
needed for economic, educational, social, and personal success in U.S. society. We do include, however, studies on the out-of-school literacy practices
of disaffected youth who are still in K-12 education because these students
are at risk for dropout and may eventually attend adult literacy programs.
Second, we recognize that different types of research questions call for
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different methodological approaches. Questions about effectiveness are
best answered with well-designed randomized controlled trials and other
controlled experiments, which yield the most interpretable findings. We
also reviewed correlational data that controlled for extraneous factors and
that were analyzed with such methods as hierarchical linear regression to
yield insights about hypotheses to pursue with experimental methods. We
included studies that had at least one quantitative outcome pointing to an
association between an instructional practice and the learning of reading
and/or writing skills. Appendix D describes more fully the procedures used
to conduct the research reviews and describes the studies retained for further consideration by the committee. Quantitative studies were excluded if
they did not describe specific instructional practices or curricula (e.g., they
assessed program attendance on a literacy outcome) or if the outcome was
derived from self-report and not a direct measure of skills.
Many quantitative studies of the effectiveness of adult literacy instruction have serious methodological flaws that limit the ability to determine
best practice. However, we adopted a pragmatic approach and assumed
that, although the research was not of optimal quality for this purpose, it
would be useful to examine for themes that suggest directions and hypotheses for future research.
We examined descriptive and qualitative research to reveal the variety
of goals, techniques, and materials that are being used and studied in relation to reading and writing instruction. We assume that qualitative research
makes the strongest contribution to knowledge when it follows established
procedures for qualitative research (e.g., Denzin and Lincoln, 2005) and
also systematically (1) states explicit goals for literacy instruction, (2)
describes the practices used to achieve stated goals, and (3) analyzes links
between observed practices and well-described literacy outcomes. Such
findings can provide information for generating hypotheses to test in effectiveness research. We focused our search on identifying qualitative research
studies with these features. When used in conjunction with quantitative
experiments, qualitative research can provide rich descriptive information
about learners and the instructional context, such as how the instructional practices were implemented and the provision of other supports for
learning. This information helps to interpret experimental research findings and identify the conditions that may facilitate or hinder instructional
effectiveness.
Sources of information gathered include a recent comprehensive review of literature on adult literacy instruction (Kruidenier, MacArthur,
and Wrigley, 2010), augmented with targeted literature searches as needed
to draw conclusions about the state of the research base and needs for
development. These reviews focused on studies of practices to develop the
reading and writing skills of adults in basic and secondary education and
academically underprepared students in college (see Appendix D; findings
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in the appendix for adults learning English are discussed in Chapter 8). An
additional search was conducted of practices used in programs for adults
with low literacy in other countries to identify practices to study with adults
in basic and secondary education in the United States. We also explored
the literature available on the effectiveness of practices used in programs
for disengaged youth.
Orientation to the Findings
Although there is a large literature on adult literacy, the committee
found a striking lack of useful, high-quality research for identifying the
features of effective instructional practice. There are at least four reasons
for this state of affairs:
1. Progress in adult literacy research has been hampered by the high
attrition of research participants.
2. The research has lacked systematic focus on the development of
reading and writing skills.
3. The research, whether quantitative or qualitative, does not include
methods for systematically identifying associations or cause-effect
relations between an instructional practice and outcomes.
4. Research funders and thus researchers of literacy have chosen to
focus mainly on preschool and K-12 populations, a situation that
has constrained the amount of research on how to further develop
the literacy of adults outside school.
Despite such shortcomings in the research base, it is important to examine
the existing corpus of research to try to understand the variety of instructional practices in use and to identify specific needs for future research on
instructional effectiveness.
Our search terms and the other resources from which we draw directly
targeted the many disparate types and locations of literacy instruction. We
organize our discussion here into the two general categories of instruction for adults in education programs and instruction for academically
underprepared college students. We discuss findings on literacy instruction
for English language learners and those with learning disabilities in later
chapters.
Adults in Basic and Secondary Education Programs
The National Institute of Child Health and Human Development, the
Office of Vocational and Adult Education, and the National Institute for
Literacy invested $18.5 million from 2002 to 2006 in large-scale research to
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develop and evaluate effective approaches to literacy instruction for adults
with low literacy (i.e., third to eighth grade reading-level equivalent). The
research applied knowledge of the components of reading and writing and
effective practices validated with children and adolescents in K-12 settings.
Appendix D reports details of these studies.
A main finding from this body of work is that the interventions tested
with low-literate adults did not differ from “business as usual” in adult
education programs, despite being more systematic and structured in their
approach. A second finding is that both the interventions and business as
usual had small effects or no effects on various component skills. Notably,
although the adults in these interventions did show decoding problems,
as described earlier, the interventions with a strong decoding component
were no more effective in remediating componential or functional skills
than interventions without a strong decoding component or business as
usual in programs. One exception was a structured decoding curriculum
that included an emphasis on spelling and showed gains on some decoding
and word recognition measures (Alamprese et al., 2011). Instruction that
targeted fluency and comprehension also either produced no effect or gains
that did not differ from the gains experienced with the less systematic and
structured approaches used in programs.
Thus, it is not clear from this set of studies what range of approaches
might be effective in developing skills sufficiently for fluent reading with
comprehension. The instruction may need to be more explicit than what
was offered in these interventions, with more opportunities for extensive
practice. The instruction also may need to target particular areas of decoding difficulty and develop vocabulary to a greater extent, while providing
more opportunities to practice and integrate skills in the context of reading
actual text with scaffolding and feedback. Low-literate adults show difficulty understanding the meaning of text beyond the word or sentence level
(e.g., Mellard, Fall, and Woods, 2010). Thus, they may need to develop the
knowledge and skills for making connections across text elements, drawing
inferences, and generating an overall representation of the meaning of a
text. These adults may benefit from explicit instruction in comprehension
strategies and development of vocabulary and background knowledge relevant to the text. All of these hypotheses, which remain to be tested, are
consistent with principles of effective instruction for struggling readers from
K-12 research (see Chapter 2).
The intervention studies displayed several limitations and constraints
that may have affected the results. The researchers reported that instructional procedures were difficult to implement as intended in the context of
adult education, given that many participants did not persist to the end of
the studies. To combat the high attrition rates throughout adult education
programs, some studies tested shortened versions of interventions that are
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effective in K-12 settings. Furthermore, a sizeable percentage of the participants reported having learning disabilities, consistent with what would be
expected from other studies with the population (Mellard and Patterson,
2008). Although several of the interventions were adapted from those that
have been effective with children and adolescents with learning disabilities,
the interventions or the placement procedures that were used may not have
addressed underlying skill deficits. In addition, most of the outcome measures used in this research were developed and normed for children, and
patterns of observed adult skills do not fit into the literacy levels available
(Greenberg et al., 2009).
Beyond these intervention studies, a coherent and sustained base of research does not exist on the effectiveness of adult literacy instruction. There
are only a handful of quantitative research experiments that include outcomes measured with standardized tests or researcher-developed measures
of the components of reading (alphabetics, decoding and word recognition,
fluency, vocabulary, and reading comprehension) spelling, and writing. One
large study compared gains from a variety of instructional approaches in
130 ABE classrooms and found that the greatest gain was found for structured instruction in alphabetics with effect sizes of .37 to .42 (Alamprese,
2009). Most studies use designs, however, that are not adequate for concluding that the instructional approach caused the observed results.
Some studies have reported pre-post gains in terms of grade levels,
but the reasons for the gains are not clear, and the amount of gain varies
substantially (Gold and Horn, 1992; Gold and Johnson, 1982; Maclay and
Askov, 1988; Messemer and Valentine, 2004; Shippen, 2008). There are
major problems in using grade equivalents to denote adult literacy levels
or progress in the literacy learning of children or adults. Grade equivalent
scores do not represent an absolute standard, nor do they represent equal
units at different levels of development.8 For adult learners, some assessment instruments are calibrated to important everyday literacy demands,
and the scales from such instruments may be a far better indicator of adult
literacy progress than grade equivalents.
8 The misconceptions about what grade equivalent scores mean have been widely noted
(e.g., Airasian, 1994; American Educational Research Association, American Psychological
Association, and National Council on Measurement in Education, 1985; Miller, Linn, and
Gronlund, 2009; Stiggins, 1997). The grade equivalent scale is not an equal-interval scale,
although grade equivalent scores are often treated as if they represent equal units. This leads
to the common misperception that someone who moves from 2.5 to 2.9, for example, has
“grown” the same amount as someone who moves the same number of grade equivalents at a
different level on the scale (e.g., from 8.5 to 8.9). Yet the amount of growth in ability needed
to move from 2.5 to 2.9 is much greater than the amount required to move from 8.5 to 8.9.
Furthermore, because grade equivalent units are not an equal-interval scale, they should not
be used in mathematical calculations, such as determining the mean.
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All of the gains in research to date are small relative to the amount
of gain that would be needed for someone to achieve levels of literacy
required for functional literacy (e.g., obtaining a high school diploma or
postsecondary certificate or degree). The degree to which literacy gains may
be accelerated is not clear nor the rate of gain to expect with engagement
in instruction that has been demonstrated to be effective. A priority for
research is to experiment with a variety of ways to more fully engage learners for longer periods of time to determine how to maximize literacy gains
depending on the particular skills to be developed, the characteristics of
the learner, and the features and intensity of the instruction. An additional
priority is to develop more valid ways of measuring adults’ literacy gains
than grade level equivalents with assessments normed for the population
and designed to show progress in the specific component skills targeted
and related improvements in valued literacy capabilities. One example of
this approach is the Degrees of Reading Power (DRP) measure, which is
a criterion-referenced assessment for use in grades 1 through 12 designed
to measure reading facility needed for valued everyday activities (a specific
level on the DRP implies the ability to read a job application, another level
implies the ability to read a driving license test, etc.).
A large literature is available on practices used in literacy programs
for adults in other countries. Few studies have tested whether particular
curricula or pedagogies used in the programs result in better literacy skills
or include quantitative assessments of the cognitive and literacy skills of
learners. There are notable exceptions, however, that provide insight into
practices that may be effective with low-literate adults in the United States
(Abadzi, 2003; Baynham et al., 2007; Brooks et al., 2001, 2007). These
include an evaluation of a research-based, functional adult literacy program developed and implemented for women in Turkey and evaluations of
a program implemented in England (Skills for Life) and Northern Ireland
(Essential Skills) as part of a national effort to increase adult literacy and
numeracy skills. Many of the findings from these studies are consistent with
K-12 research on effective practices for teaching reading and writing. An
important feature of the research studies is that they include descriptive information about learners, learning contexts, and available supports to help
interpret experimental research findings and understand the conditions that
influence instructional effectiveness.
The functional literacy program developed in Turkey aims to develop dimensions of literacy (e.g., word recognition, listening and reading comprehension, writing), cognitive skills (e.g., critical thinking), and
functional skills (e.g., performing everyday tasks) (Durgunoğlu, 2000;
Durgunoğlu, Oney, and Kuscul, 2003; Kagitcibasi et al., 2005). It also
includes components to promote the confidence and empowerment of
women in society (e.g., discussion of legal rights). Volunteer tutors who
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implement the curriculum receive intensive training in literacy and numeracy and how to teach adults and communicate with them effectively.
Compared with existing courses, the new curriculum was more effective
in meeting literacy skill goals (e.g., word recognition, spelling, reading
comprehension), affective goals (e.g., increased self-confidence), functional goals (e.g., being able to find the right bus) and sociocultural goals
(e.g., knowing about rights and voting). Affective and societal outcomes
were evident 1 year later. Sustaining cognitive and literacy skills depended
on the starting levels of skill, with students at higher levels of skill and
continued self-study showing more sustained benefits.
In other research, between 2003 and 2006 the National Research and
Development Centre (see http://www.nrdc.org.uk [Jan. 2012]) conducted a
large-scale pre-post examination of a total of 1,649 adults who participated
in programs in England to identify the effectiveness of the literacy, numeracy, and ESL practices that were implemented (Rhys-Warner and Vorhaus,
2007). A study of 298 participants at varied reading levels showed that
gains in reading comprehension were modest and highly variable (Brooks
et al., 2007). Predictors of progress included starting levels of literacy, selfstudy outside class, and having time to engage in pair and group work in
class.
With respect to writing, for 199 learners studied who received between
40 and 79 hours of instruction (average 51 hours), progress in writing was
slow, but several factors distinguished the classes with the greatest increases
in writing scores: (1) learners spent time on the composition of texts of different kinds; (2) writing skills, such as spelling, grammatical correctness,
and punctuation, were developed in the context of meaningful writing
tasks; (3) there was time to discuss the writing process and the writing task;
and (4) individual feedback and support were provided as learners drafted,
revised, and proofed their work (Grief, Meyer, and Burgess, 2007).
Embedded case studies allowed for a deeper examination of effective
instructional practices and point to several predictors of progress that warrant future attention in research with low-literate adults. These include (1)
clear planning by the teachers, both strategic and on the spot (i.e., using the
opportunities of the moment to teach); (2) explicit framing for the learner to
provide a rationale for what is to be learned, the activities to be completed,
and how these will help the learner; (3) focusing attention on how language
is structured while encouraging and supporting talk in the language to be
developed; (4) repeated reviewing and reworking of linguistic items (e.g.,
new words or structures) in different contexts; (5) professional vision and
an understanding of objectives about language teaching and the ability to
use and combine materials and activities creatively to work toward these
objectives; (6) learning spoken and written language for practical purposes;
(7) collaborative group work; (8) safe and fun learning to create a motivating environment that avoids labels and feelings of failure if one’s written
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and spoken language is not consistent with certain standards; (9) avoidance
of practices associated with decreased sustained engagement with literacy
(irrelevant content, inappropriate teaching methods, inadequate teacher
training, failure to take account of students’ expectations and needs, poor
initial learning, top-down, didactic programs, and discrete skill instruction
removed from content); and (10) skilled teachers who have time for professional development.
For some adults in these studies, shorter term deliberate instruction
on fluency and phonological processing helped reading comprehension
(Abadzi, 2003; Burton et al., 2010; Durgunoğlu, Oney, and Kuscul, 2003).
Other adults showed little or no improvement, however, consistent with
findings from the large-scale interventions for low-literate adults discussed
earlier. These results point to the need to study in detail why progress in developing these skills is slow for many adults and why certain interventions
are effective for some adults but not others. Learners reported several factors they perceived to help their progress: peer support, trusting the teacher,
and explicit feedback, especially validation of their efforts and progress
(Hannon et al., 2006; Ward and Edwards, 2002). Such findings indicate a
need to develop various methods of assessment so that learners can continually assess themselves and each other to monitor progress toward learning
goals (Dymock and Billett, 2008; Prins, 2010; Ward and Edwards, 2002).
The provision of professional development and support for educators
affected program effectiveness (Balatti, Black, and Falk, 2007; Durgunoğlu,
Oney, and Kuscul, 2003; McNeil and Smith, 2004). Fostering persistence
with learning was a challenge in these studies that was met with efforts
to provide programs in communities that are easily accessible by learners
(Brooks et al., 2001; Guenther, 2002; McNeil and Smith, 2004). Practices
associated with sustained effects on persistence over time include developing learners’ confidence and integrating literacy into their everyday lives,
so that skills are used in meaningful and relevant ways and continue to be
practiced (Aoki, 2005; Brooks et al., 2007; Dardour, 2000; Durgunoğlu,
Oney, and Kuscul, 2003; McNeil and Smith, 2004; Prins, 2010; Puchner,
2003; see also Hurry et al., 2010; Thompson, 2002).
Beyond the intervention research we have described, most research
in adult literacy education has been descriptive and qualitative (e.g.,
Kruidenier, 2002; see Appendix D). As mentioned earlier, the research is
limited in its ability to identify practices and other influences on reading,
writing, and literacy and, in fact, often did not set out to meet such goals.
Yet an examination of this research as well as research on practices used
with disengaged youth reveals topics that are important to pursue in future
research to identify effective approaches to adult literacy instruction. The
research often converges with findings from K-12 research on reading and
writing and with research on learning.
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TOPICS FOR FUTURE STUDY FROM
ADULT LITERACY RESEARCH
Several themes from the available research about adult literacy warrant particular attention as topics for future research on adult literacy
instruction: collaborative learning; contextualized instruction; instructional
materials; writing instruction; funds of knowledge and authentic learning
experiences; and social, psychological, and functional outcomes of literacy
instruction. Before describing these topics, we note our examination of
the literature reveals a number of popular theoretical frameworks used to
guide the development of instructional programs for adults. The primary
approaches include andragogy (Knowles, Holton, and Swanson, 2005),
transformational learning (Mezirow, 1981, 1998), theories of self-directed
learning or autonomy (Garrison, 1997; Tough, 1978), learning styles (see
http://www.c-pal.net/course/module4/m4_learning_styles.html [Jan. 2012]),
and multiple intelligences theory (Gardner, 1999, 2004). All of these approaches make assumptions about the learning preferences and needs of
adults that have not been adequately tested.
Many of these approaches have not been informed by theory substantiated with empirical findings in cognitive science, motivation, developmental science, or neuroscience. For example, there is scant evidence
that instruction matched to self-reported learning styles (visual, verbal,
auditory) or distinct intelligences (linguistic, logical mathematical, musical,
intrapersonal) improves instructional outcomes. In some of the approaches,
the concepts are not defined well enough to measure, and findings (and
the theories themselves) are underdeveloped even when measurement is
plausible. Tailoring instruction to build on a student’s strongest skills,
as a by-product, also decreases opportunity to build up weaker areas of
skill. In general, there has been a rush to apply these approaches in adult
education and literacy instruction without empirical examination of their
core principles. This is not to say that all of the claims embedded in these
approaches are inaccurate. Some claims (e.g., that autonomy and selfdirection are important for learning and that collaborative learning and
group work are beneficial) are supported by research in various disciplines
and thus need further specification and evaluation in the context of adult
literacy instruction.
Collaborative Learning
Collaborative learning has been assumed to facilitate learning for several possible reasons. It has the potential to create a sense of community and connection that supports engagement with learning (Sissel, 1996;
Soifer, Young, and Irwin, 1989), and it presents authentic opportunities
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to engage adults in literacy tasks in communities of practice (Street, 2005;
Taylor et al., 2007). Collaboration is also hypothesized to develop independence and familiarity with each learner’s strengths and challenges that
can shape modeling and coaching (Taylor et al., 2007) and provide social
support (Tett and Maclachlan, 2008).
It is uncertain, however, whether collaboration works in the ways
hypothesized to develop valued literacy outcomes. Findings from K-12 research on reading and writing suggest that collaborative learning activities
may facilitate learning under some conditions (see Chapter 2). The conditions that enable adults to benefit from collaboration need to be determined
in future research. As others have noted (e.g., Bryan, 1996; Fingeret and
Drennon, 1997; Hofer and Larson, 1997; Street, 2005; Taylor et al., 2007),
such research must pay attention to setting explicit goals, the structure of
the instruction and how groups are established, the literacy tasks used, and
the quality of interpersonal interactions in groups.
Contextualized Instruction
Contextualized instruction is of particular interest to adult literacy
practitioners both in the United States and internationally (Aoki, 2005;
Casey et al., 2008; Guenther, 2002; McNeil and Smith, 2004; Thompson,
2002). The contextualization of skills is defined here as an instructional
approach that creates explicit connections between the teaching of reading and writing and instruction in an academic discipline or content area
(e.g., science, history, financial management, health, parenting, civics and
government, engineering, mechanics). Many terms have been used to refer
to contextualization, including contextual teaching and learning (Baker,
Hope, and Karandjeff, 2009; Johnson, 2002), contextualized instruction
(Parr, Edwards, and Leising, 2008; Wisely, 2009), content-area literacy
(McKenna and Robinson, 2009), embedded instruction (Simpson et al.,
1997), writing-to-learn (Klein, 1999), integrative curriculum (Dowden,
2007), situated cognition (Stone et al., 2006), theme-based instruction
(Dirkx and Prenger, 1997), anchored instruction (Bottge et al., 2007),
curriculum integration (Badway and Grubb, 1997), academic-occupation
integration (Grubb and Kraskouskas, 1992; Perin, 2001), infused instruction (Badway and Grubb, 1997; Perin, 2001), developmental education
learning communities (Weiss, Visher, and Wathington, 2010), workplace
literacy (Mikulecky and Lloyd, 1997), and functional context education
(Sticht, 2005).
Whatever term is used, the work tends to converge on the themes
of (1) teaching skills with direct reference to real-world events and practices (Berns and Erickson, 2001; Carrigan, n.d.; Dirkx and Prenger, 1997;
Fuchs and Fuchs, 2001; Goldman and Hasselbring, 1997; Johnson, 2002;
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Jurmo, 2004; Karweit, 1998; Orpwood et al., 2010; Sticht, 2005; Stone
et al., 2006; Weinbaum and Rogers, 1995) and (2) instruction in the basic
skills needed in content courses (Boroch et al., 2007; Martino, Norris, and
Hoffman, 2001; Perin et al., 2010; Snyder, 2002; Wisely, 2009). In some
cases, contextualization occurs through the merging of basic skills and
subject-matter instruction (Grubb, 1996; Guthrie et al., 1999; Paquette
and Kaufman, 2008). Furthermore, the connection between basic skills and
disciplinary learning is also seen in the newly developed national literacy
standards for career and college readiness, which specify competencies for
reading and writing in history, social studies, and science (National Governors Association and Council of Chief State School Officers, 2009).
The effectiveness of contextualized instruction has not been sufficiently
evaluated for any population, including adult literacy students. Research is
needed to identify the features of various contextual approaches that lead
to both development of literacy skills and achievement of broader learning
goals. A recent review yielded a small body of descriptive and experimental
research with adolescents and adults that linked specific instructional practices to reading, writing, and mathematics outcomes, suggesting the value
of pursuing this approach (Perin, 2011).
Instructional Materials
Much of the available research on adult literacy describes the use of
authentic texts gathered from actual contexts in which adults used these
materials (e.g., a workplace, a restaurant) or ways of reading fiction and
nonfiction (Beaverstock, Bhaskaran, and Brinkley, 2009; Castleton, 2002;
Fallon, 1995; Fingeret and Drennon, 1997; Forell, 2006; Pinsent-Johnson,
2007; Rhoder and French, 1994) and descriptions of how to match a
learner with text and “debugging” it to bring it into the “learners’ instructional zone” (Rogers and Kramer, 2008). Notably absent from the literature
are uses of instructional texts and materials systematically developed to
match adults’ skill development needs, that connect with the interests of
adult learners, and that draw from knowledge of other populations about
the importance of reading varied forms of text for development of reading
comprehension. The only quantitative study (nonexperimental) of the effects of authentic literature on the development of adults’ component skills
was designed to study the effects of extensive reading and combined extensive silent reading of authentic literature chosen by students with teacher
read-alouds and group discussion to teach beginning readers (reading at
grade equivalent 1-3). This approach showed mixed findings. It was associated with increases in expressive vocabulary and fluency but not word
analysis, receptive vocabulary, or reading comprehension (Greenberg et al.,
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2009). A priority for research is the development of instructional materials
and texts and effective practices for their use in developing both adults’
componential literacy skills and functional literacy outcomes.
Writing Instruction
A very small body of research focuses on writing in basic education
students. Descriptions of instructional practices across studies are consistent
with many classrooms adopting versions of the writing process approach
first made popular by researchers of children’s learning to write, such as
Graves (1983) and Calkins (1994) and, at the middle school level, Atwell
(1987) (see Chapter 2). The process taught is meant to model what good
writers do—brainstorm, draft, get feedback, revise, and edit (not necessarily in a rigid order)—(Beaverstock and McIntyre, 2008; Fiore and Elsasser,
1987; Padak and Baradine, 2004; Weibel, 1994). In most cases, students
have the choice of what to write about in process approaches but are encouraged to draw on life experiences for topics and to write in the narrative
form (Carter, 2006; Gaber-Katz and Watson, 1991; Moni, Jobling, and van
Kraayenoord, 2007; Pharness, 2001; Shor, 1987; Siegel, 2007; Street, 2005;
Woodin, 2008). This approach is believed to create feelings of ownership
and help students be less reluctant to write (Street, 2005). The approaches
sometimes include mini-lessons to teach specific technical aspects of writing
(Fuller, 2009) and various forms of feedback (student to student or teacher
to student).
The research we identified does not tend to focus, however, on practices
to develop adults’ writing skill. The emphasis is more on documenting how
teachers might help adults feel comfortable with writing, find their voice,
develop an identity as a writer, understand how writers write, and use
writing to bring about social change than on documenting how teachers
engaged students in improving the technical aspects of writing for practical
purposes. The instruction stresses writing for self-expression and communication; the process is assumed to be as important as the product. Thus,
whether these various forms of writing instruction develop the component
skills needed to perform literacy tasks for practical purposes, such as GED
attainment, career success, financial management, health maintenance, and
fulfillment of parental responsibilities, is not systematically studied and requires further research. Such research needs to consider findings from K-12
(see Chapter 2), which indicate that the process approach to teaching writing works best with professional development, that it may be more effective
when combined with explicit instruction to develop specific skills, and that
it may not be as effective in developing writing skill for those adults who
struggle with writing.
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Funds of Knowledge and Authentic Learning Experiences
Research on youth literacy practices suggests several approaches used
with youth out of school that might inform the development of instructional practices for adolescents and adults in basic and secondary education
programs. The approaches include a “funds of knowledge” framework,
disciplinary literacy, cultural modeling, inquiry-based instruction, and anchored instruction. All of these approaches assume that people bring knowledge and experiences as well as literacy practices to learning that educators
should understand and use to build new knowledge, support engagement,
and establish shared expectations for learning. Curricular interventions that
draw from community, family, and peer group funds of knowledge have
been developed for elementary school children (e.g., Au and Mason, 1983;
Heath, 1983; Moll, 1992; Moll and Greenberg, 1990; Moll and Whitmore,
1993), as well as adolescents (Gutiérrez, Rymes, and Larson, 1995). For
example, teachers have used language and concepts drawn from students’
lives as a bridge to support their development of deep understandings of
academic language (see Gutiérrez et al., 1999) and to build disciplinary
knowledge and language (e.g., Lee, 1993, 1995, 2001; Moje et al., 2001a,
2001b, 2004a, 2004b; Morrell, 2002, 2004).
There has been a long tradition of community-based and after-school
programs of media-intensive and arts-based instruction, especially for marginalized youth (e.g., Buckingham, 2003; Eccles and Gootman, 2002; Kafai,
Peppler and Chiu, 2007; Peppler and Kafai, 2007; Soep and Chavez, 2005).
Often drawing on popular cultural forms, including music and film and
digital media, such programs include literacy-related skills and practices
by immersing participants in language-rich and multimodal activities to
reengage youth with learning. Although such programs do not typically
measure success via academic literacy gains, research that has compared
students who participate in these programs with nonaffiliated youth has
suggested superior academic and social performance (Heath, Soep, and
Roach, 1998; see Hull et al., 2006).
Social, Psychological, and Functional Outcomes
The qualitative research on adult literacy (see Appendix D) suggests
an array of psychological, social, and functional factors that may result
from or influence effective instruction to develop literacy skills. Similarly,
the ultimate purposes of adult literacy programs in other countries are
broad and studies of their effectiveness have included psychological outcomes (e.g., self-confidence, achievement of personal goals), functional
outcomes (e.g., better performance at work), economic outcomes (e.g.,
employment), and social outcomes (e.g., positive engagement with family
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or society) (Andersen and Kooij, 2007; Aoki, 2005; Balatti, Black and
Falk, 2007; Casey et al., 2008; Durgunoğlu, Oney, and Kuscul, 2003;
Dymock, 2007; Guenther, 2002; Hannon et al., 2006; Hua and Burchfield,
2003; Hurry et al., 2010; Kagitcibasi, Goksen, and Gulgoz, 2005; Prins,
2010; Prins, Toso, and Schafft, 2009; Puchner, 2003; Thompson, 2002).
Far from being tangential, assessments of such broader social, economic,
and functional outcomes can help to reveal both the conditions that support effective learning and instruction and the full impact of a literacy
program that is measured not only in terms of literacy skill outcomes
but greater and more effective involvement in family, work, and society.
There is a need, however, to develop more reliable assessments of the full
range of social, psychological, instrumental, and functional outcomes
associated with effective adult literacy instruction (Dymock and Billett,
2008; Prins, 2010).
UNDERPREPARED POSTSECONDARY STUDENTS
As in adult education, research has not focused on evaluating instructional approaches to improve the literacy skills of underprepared
college students; for example, the committee identified only seven small
studies from 1990 to 2009 (see Appendix D; Caverly, Nicholson, and
Radcliffe, 2004; Friend, 2001; Hart and Speece, 1998; Martino, Norris,
and Hoffman, 2001; Rochford, 2003; Scrivener et al., 2008; Snyder, 2002).
Most reported small gains in various aspects of literacy, but problems with
the study designs prevent drawing conclusions about effectiveness. Only
one study included a randomized design; it tested the effects of a learning
community approach that produced small gains (e.g., higher pass rates for
college placement reading and writing test) (Scrivener et al., 2008). None
of the studies compared teaching methods. The number of teaching methods researched was approximately equal to the number of studies; thus,
a sustained program of research is not available for understanding which
approaches are likely to work well for which students if implemented on
a large scale, how to implement the approaches, and the conditions that
support effectiveness. Progress in the reading and writing skills that were
taught in these studies was not commonly or directly measured.
Similarly, descriptive studies with the population lack sustained and
programmatic research on instructional approaches (see Appendix D). As
for adult education, descriptive studies of practices used to develop reading and writing skills did not usually describe outcomes or analyze links
between the practices and change in the outcomes of students.
A body of work on writing with low-skilled postsecondary students,
especially studies focused on text-based analyses and cognitive process
approaches, converge with findings from the K-12 literature and warrant
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further mention. This research has consisted of quantitative experiments,
quasi-experiments, and longitudinal correlational studies, as well as content
analysis, discourse analysis, and case studies.
Text-based analyses of the writing of college students and English language learners in college have focused on error correction, sentence length
and variation, audience awareness, and proficiency with specific genres.
These studies report the nature, timing, and modality of feedback on elements of writing (Duijnhouwer, Prins, and Stokking, 2010; Hassel and
Giordano, 2009; Morra and Assis, 2009; Sheen, Wright, and Moldawa,
2009; Yeh, Gregory, and Ritter, 2010). For example, the modality of instructors’ comments (i.e., written or audio-recorded) (Morra and Assis,
2009) and the type of feedback instructors provide (Duijnhouwer, Prins,
and Stokking, 2010) can affect students’ abilities to cope with increasing difficulty in assignments (Hassel and Giordano, 2009) and increase
their self-efficacy and motivation to continue tasks with difficult writing
prompts, although the feedback on progress did not affect students’ actual
writing performance (Duijnhouwer, Prins, and Stokking, 2010). Several
approaches are associated with students’ ability to self-correct errors in
sentences. Explicitly correcting their errors for them appears to be less effective than explicitly teaching types of error patterns (Shaughnessy, 1979)
or teaching students to identify errors in their own writing, using such
strategies as reading aloud (Bartholomae, 1980), proofing their own papers
with explicit instruction in error labeling (Morra and Assis, 2009), or using
online error correction and analysis feedback systems (Yeh, Gregory, and
Ritter, 2010).
In the early 1980s, research proliferated on the cognitive processes
of students’ writing and the problems experienced by students referred
to as at-risk, underprepared, basic, or remedial college writers (Hull and
Bartholomae, 1984). Often single-subject designs and case studies document writers’ cognitive processes using think-aloud protocol analysis and
qualitative observations of students’ writing. Cognitive process approaches
for basic writers have focused on helping students to be attentive to the
needs of audiences (Flower, 1979) and become aware of times when they
might be prone to writer’s block (Rose, 1984) or to overedit their writing
(McCutchen, Hull, and Smith, 1987). Students also become aware of “rigid
rules and inflexible plans” (Rose, 1984) that limit their abilities to produce the drafts needed to successfully complete assignments. With explicit
instruction that targets these barriers to writing, students have produced
longer and more detailed first drafts (Eves-Bowden, 2001). With explicit
instruction to develop self-regulated learning, students demonstrate a wider
range of metacognitive abilities to guide their writing processes (Nuckles,
Hubner, and Renkl, 2009). Specific types of mini-lessons also have emerged
from this research and warrant further study of their effectiveness with
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adults. These lessons include drafting to move students from writer-based
prose to audience awareness, error identification, and the use of software
and approaches to help them develop text and manage their writing process. Consistent with K-12 studies showing the benefit of peer assistance
with writing and the positive effect of writing on comprehension and the
learning of content, college students who have opportunities to receive
feedback from peers about their writing show increased learning of subject
matter (Cho and Schunn, 2007, 2010; Cho, Schunn, and Kwon, 2007).
These were not students in developmental education courses, however, and
thus the approaches need to be evaluated with college students who need
to develop their literacy skills.
SUMMARY AND DIRECTIONS FOR RESEARCH
There is a severe shortage of research on effective reading and writing
instruction for adults, despite the large population of U.S. adults needing
to develop their literacy skills (Baer, Kutner, and Sabatini, 2009; Kutner
et al., 2007) and the fact that adult literacy instruction has been offered
for many years (Sticht, 1988). The shortage exists for several reasons, including the high attrition rate of research participants, a lack of attention
to reading and writing skills as an outcome of literacy instruction, and the
use of methods that do not allow for identification of cause-effect relations
between an instructional practice and outcomes. More broadly, the field
has lacked a comprehensive, sustained, and systematic agenda to produce
curricula, practices, texts, and other tools that meet the skill development
needs of adult learners. Research funders and thus researchers of literacy
have chosen to focus mainly on preschool and K-12 populations, a situation
that has constrained the amount of research with adults outside school.
The research that does exist has several limitations, consistent with
Beder’s (1999) observations more than a decade ago. The high rates of
attrition and lack of well-controlled experiments have led to a body of research with small sample sizes and results that are difficult to interpret. The
research also suffers from assessments that lack validity for the population;
inadequate descriptions of the subgroups of adults being studied; overreliance on self-report; vague or incomplete descriptions of instructional
practices, outcomes, and study procedures; and a lack of standards against
which to judge the utility and significance of findings (e.g., few agreed-on
curricula or standard practices that can be tested, varying learning objectives not linked to standard measures, or expected effect sizes).
Box 3-2 summarizes priorities for research given the limited knowledge
of the effectiveness of instructional approaches and adults’ learning contexts. The chapter has highlighted additional specific topics that warrant
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BOX 3-2
Needs for Research on Adult Literacy
Development and Instruction
•

•

•
•

•

•

•

•

•

 evelopment and testing of motivating instructional practices and materials
D
and noninstructional supports for effective instruction and sustained engagement and persistence with learning.
Controlled experiments to evaluate curricula and instructional practices with
a focus on explicit and systematic instruction, opportunities for extensive
practice, and well-designed texts to build language and literacy skills related
to functional learning goals.
Valid methods of measuring component skill and functional literacy gains
based on adult norms.
Qualitative research using rigorous methods to obtain rich description and
analysis to point to possible links between instructional practices and learning
outcomes, help to interpret findings from effectiveness research and establish
the boundary conditions of an instructional effect, and assess implementation
fidelity (how practices were actually implemented).
Establishment of standard research protocols for defining subgroups of learners and generating more complete and comparable information across studies
related to the characteristics of learners, instructional practices, the quality of
implementation, and instructional outcomes.
Alignment of standards for literacy instruction, with empirical linkages among
literacy activities, goals, and standards, across the programs and systems that
provide literacy instruction (K-12, adult education programs, postsecondary
education).
Ongoing collection of educationally meaningful data across the systems that
provide literacy instruction on learners’ skills, learners’ characteristics, the
quality of instruction, and learning environments to enable effective instructional planning and delivery.
Studies to identify (1) learning progressions for diverse subgroups of adults in
the context of instruction and (2) how instructional approaches might need to
differ at various points in the lifespan and according to the needs of particular
subgroups of adults.
Development and testing of professional development systems to ensure that
teachers have the knowledge and skills required to implement instruction effectively and differentiate instruction to meet learners’ needs.

future study, such as collaborative learning and contextualized approaches
to teaching reading and writing.
To elaborate on these priorities, only a handful of interventions have
been tested to develop the skills of low-literate adults in adult basic education, adult secondary education, or colleges. Although gains have been
reported, they are not substantial for this population either in terms of the
size of intervention effects or gains observed against the amount of gain
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needed to be functionally literate. More needs to be known about the features of instruction and the intensity and duration required to maximize
gains for adults who vary widely in their literacy skills.
Except for a few studies, research on component literacy skills has not
been a priority and has not drawn on findings about effective literacy instruction with K-12 students. Although research with young children yields
information about the targets of instruction and effective practices, the
instruction may not always work as well for adults. Research is required to
validate, identify the boundaries of, and extend this knowledge for the adult
population. For example, it is clear that the adults who read at the eighth
grade equivalent level and lower lack sufficient reading fluency to support
optimal comprehension. That is, their word recognition processes are slow
and divert cognitive capacity from making sense of the text. A substantial
number of adult learners lack some word recognition (decoding) skills.
Although research shows that direct decoding instruction is effective in
developing word reading for most young students, the conflicting findings
obtained thus far for adult learners suggest that the approaches used with
children may not be as effective. They may not be sufficiently motivating
or may not be implemented with the intensity or duration needed to be effective for some learners. Differences in cognitive function at different ages
(e.g., size of any short-term phonological store, attentional capacity that
might allow the use of strategies that are not possible with children) also
may call for different phonemic awareness and word analysis strategies to
accelerate progress. Longitudinal studies will be valuable for discovering
how the processes of reading and writing might change with age and how
instruction to develop reading and writing skills might need to differ at
various points in the life span.
Consistent with K-12 research, it is likely that multiple approaches, if
designed following principles of learning and instruction reviewed in this
volume, may prove to be effective. Regardless of the approach, it can be
assumed that the instruction should create a positive climate for adults that
draws on their knowledge and life experiences, uses materials and learning
activities that develop valued knowledge and skills, and supports adults as
much as possible in regulating their own learning. It is also important to
ensure that instructional activities to develop such skills as word recognition and decoding are provided when specific diagnostic evidence suggests
that they are needed.
Research needs to identify the approaches that are effective for identified subgroups of adults, unless there is evidence that a particular approach
works for all. At some level, it is obvious that instruction needs to be
differentiated, just as in K-12 research, depending on the particular skills
and other characteristics of learners and larger learning goals. Research
is required to understand the constraints on generalizing findings across
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subgroups and how to effectively differentiate instruction. A significant
portion of adult learners will have multiple disabilities, including learning disabilities. This fact is inevitable, since K-12 students with diagnosed
disabilities have lower literacy levels than students without disabilities
(National Assessment of Educational Progress, 2010). This fact suggests
both the need for careful assessment to drive choices in reading and writing instruction for adults and the likely need for instruction to overcoming
specific reading and writing disabilities. As described in Chapter 2, research
with K-12 students does not suggest that reading and writing instruction
for students with and without learning disabilities is qualitatively different;
rather younger populations with disabilities have benefitted from more
intensive, explicit, and systematic instruction that targets specific reading
and writing difficulties and the transfer of learned skills, and they require
more opportunities to practice.
An important area for research is the development and evaluation of
texts and other tools for learning experiences that are linked to well-defined
instructional objectives and to adults’ skill development needs. Instructors
now select and adapt texts and materials with little guidance from research
and in an ad hoc fashion. An interdisciplinary effort involving researchers,
practitioners, and curriculum developers would help to address the lack of
supportive reading materials for instruction and practice. These materials
need to (a) be appropriately matched to assessed proficiencies and scaffold
the practice needed to become facile in applying component reading skills,
(b) present topics of interest to the reader and valued content related to
broader learning goals, and (c) draw from research on what is known about
practice with varied forms of texts to facilitate reading comprehension.
Any effort to apply what is known from K-12 research should be
informed by research on learning with adults (see Chapter 4). For the extrapolations to work, however, and to engender confidence in the proposed
approaches, they must be grounded in a theory of learning that is supported
and understood well enough to provide a basis for the extrapolation. To
date, popular frameworks in the adult education field about how adults
learn lack sufficient empirical support, and the theories of adult cognition
and learning from psychology and cognitive science have been developed
with homogeneous populations and, most often, samples of convenience.
Substantial conceptual and empirical work is needed to validate and further
develop theories of learning in research studies that include broader populations of adults, such as those needing to develop their literacy skills. Some
of this work could be accomplished in the context of research designed to
identify effective approaches to reading and writing instruction.
It is difficult to interpret the available literature because the research
does not include standard descriptions of subgroups of the population or
account for possible group differences in the findings. The adult literacy
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learner population is diverse in terms of age, culture, languages spoken,
learning disabilities, literacy attained to date, educational background,
and other life experiences that require systematic attention. In addition,
reading ability is confounded with many psychological and social variables
that may influence the effectiveness of instruction. For example, reading
ability, major depression, and conduct disorders, all significantly predict
dropping out of high school, and reading ability in high school is related to
minority status and lower socioeconomic status (Daniel et al., 2006). Poor
adolescent readers self-report higher levels of depression, trait anxiety, and
somatic complaints than typical readers (Arnold et al., 2005). Enhanced
descriptions of learners would help to identify constraints on learning that
need attention and help to interpret the results of effectiveness research.
Similarly, research reports lack critical information about the components
of the interventions or how they were implemented. As a result, it is difficult to ascertain the precise nature of the instructional practices that have
led to (or failed to produce) gains. A more coordinated approach with
established research protocols is needed to accumulate useful information
about well-defined subgroups of learners and to produce a more coherent
and interpretable body of information about effective instruction.
Qualitative research in adult literacy has suffered from thin descriptions and inadequate analysis of linkages among instructional goals,
practices and outcomes. It also lacks attention to component literacy
skills. There is an unfortunate alignment of research methods with the
instructional goals and practices studied. Qualitative methods are used in
studies grounded in sociocultural theories of learning and literacy. These
studies focus mainly on social and psychological goals for literacy instruction and not on the teaching of reading and writing skills. Quantitative
methods are used in research on reading and writing skills grounded in
cognitive theories of learning. These studies focus on explicit and systematic instruction to facilitate acquisition of component skills (e.g., decoding, vocabulary, and comprehension).
If established standards for analytic methods are followed, qualitative
research, which ranges from ethnography to basic observation checklists,
has the potential to contribute in at least three ways to the identification
of effective literacy instruction for adult learners: (1) it points to possible
links between instructional practices and learning outcomes; (2) it yields
rich descriptions of individuals and environments that help to establish
the boundary conditions of an instructional effect; and (3) it helps to assess implementation fidelity (how practices were actually implemented).
The research, whether quantitative or qualitative, needs to be designed to
establish a clear relationship between an instructional practice and literacy
outcomes that incorporate both component literacy skills and functional
literacy tasks related to learning goals.
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For many adults, the enhancement of component reading and writing
skills itself is not the ultimate objective, but the attainment of larger life
goals related to career and educational advancement and improvement in
the lives of their families. The instructional practices studied in research
must have clearly stated learning goals and objectives. These should take
into account both the need to develop component skills of reading and
writing and the literacy facility needed for education, work, parenting, and
other purposes. It is also important to empirically document the particular
constellations of component literacy skills needed to perform important
literacy tasks associated with larger learning goals (e.g., GED preparation,
college entry and completion, fulfillment of parental responsibilities, performance of workplace skills, participation in civic responsibilities).
Although learners across programs share literacy development needs
and learning goals, the current system of instruction is a loose mix of programs in many places that lack coordination and coherence with respect to
what is taught and how. There also is a lack of alignment to be addressed in
the learning objectives for literacy development across adult education, colleges, and K-12 instruction. Adult literacy research is hampered by the lack
of a coherent system and established curricula with materials and standard
practices that can be tested. An empirical mapping of component skills to
literacy tasks and learning goals would offer a basis for aligning literacy
instruction across places and systems of instruction and for developing
standard instructional curricula and practices to meet the needs of diverse
learners across learning contexts.
At present, information is limited from adult education programs and
colleges about the specific reading and writing development needs of the
adults they serve; the instruction that is used and whether it is implemented
effectively; and whether the instruction facilitates development of reading
and writing skills needed to achieve broader learning goals. There is a need
for ongoing collection across the systems that provide literacy instruction
of data on learners’ skills, the quality of instruction they experience, and
other characteristics of learners and learning environments to enable planning and implementing instruction effectively and the tracking of progress.
A sound assessment system is needed to support and monitor learning at
the individual, program, and systems levels to plan instruction and track
progress in the component reading and writing skills and functional literacy
skills related to broader learning goals.
A primary problem to resolve is how to engage adults in the amount
and intensity of instruction and practice that is required to develop literacy
skills and conduct the needed research. High attrition rates, which are typical of both adult literacy and college developmental education programs
(Alamprese, 2009; Comings, 2009; Goldrick-Rab, 2007), compromise the
integrity of research findings and can be a disincentive to research. Several

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

LITERACY INSTRUCTION FOR ADULTS

105

factors that are known to affect the amount and intensity of instruction
and sustained engagement with learning need attention in future research.
As discussed in more detail in Chapter 5, there are several ways in which
an instructional approach or environment can affect motivation to persist,
among them inappropriate focus or inadequate quality of the instruction,
lack of clear learning objectives, failure to be explicit about or to set appropriate expectations about progress, lack of awareness of the progress that
has been made, and unwanted identity as a remedial student or low-literate
adult. As discussed in this chapter, studies of low-literate adults in other
countries also show possible reasons for the lack of sustained engagement
with literacy.
Time for learning is usually constrained for adults because of limited
program funds and locations (a few hours of instruction are offered a few
days per week), participants’ work schedules, transportation difficulties,
child care responsibilities, and other life demands. Even when personal motivation is high and instruction is appropriately motivating, some subgroups
are unlikely to persist, such as those with jobs who need several hours to
get to and from a learning site. Some low-literate adults have social service
needs associated with poverty (Alamprese, 2009; Tamassia et al., 2007)—
teenage pregnancy, physical disability, illness, alcoholism, drug addiction,
or domestic violence—(Sandlin and Clark, 2009) that need to be addressed.
These various barriers and problems may lead teachers and programs to
offer services and advocacy in conjunction with literacy instruction, which,
as covariates in impact studies, can be hard to control or measure. Although
some amount of attrition may be handled with more effective instruction,
expanding the scope of instructional research to systematically account for
these other factors and reduce barriers to learning appears necessary if reading and writing instruction is to be effective—and effectively studied—with
this population.
Another clear impediment to instructional effectiveness and to conducting the needed research is the highly variable knowledge and expertise
of adult literacy instructors (Smith and Gillespie, 2007). Instructors vary
in their knowledge of reading and writing development, assessment, curriculum development, and pedagogy. The training instructors receive is
generally limited and professional development is constrained by lack of
funding, inflexible locations, work, and other life demands. Nonetheless,
the instructors must reliably assess learners’ skills, plan and differentiate
instruction, and select and adapt materials and learning activities to meet
the skill development needs of learners who differ greatly in their neurobiological, psychosocial, cultural, and linguistic characteristics. To be effective,
teachers will need to have the requisite tools for instruction, the technical
knowledge and expertise, professional development, and ongoing supports.
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Principles of Learning for
Instructional Design

Much is known from decades of research with children, college students, and older adults about the conditions that affect cognition and
learning and how cognition and learning change across the life span. In this
chapter, we describe principles of learning that have sufficiently strong and
broad support to warrant their application to the design of instruction for
adolescents and adults. We draw on and update several recent efforts to
distill principles of learning from research for educators that include
•
•
•
•
•

Organizing Instruction and Study to Improve Student Learning
(Pashler et al., 2007), an initiative of the Institute of Education
Sciences (IES) in the U.S. Department of Education.
Lifelong Learning at Work and at Home (Graesser, Halpern, and
Hakel, 2007), an initiative of the Association of Psychological Sciences (APS) and the American Psychological Association.
How People Learn (National Research Council, 2000).
What Works in Distance Learning Guidelines (O’Neil, 2005).
e-Learning and the Science of Instruction and Multimedia Learning
(Clark and Mayer, 2003; Mayer, 2009).

These reports and hundreds of published studies inform the committee’s conclusions about the elements of instruction with potential to support
adult learning and the research that is needed to discover how to apply
these principles most effectively to improve the literacy skills of diverse
populations of adult learners.
There is substantial convergence between the conditions that facilitate
106
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learning in general and the principles of effective literacy instruction for
typical and struggling learners presented in Chapter 2. This convergence
leads to having greater confidence in the findings and further indicates the
value of incorporating them into the design of instruction for other populations, such as adult learners. How to use the principles of learning and effective literacy instruction presented in this report to substantially enhance
the literacy of diverse populations outside school is an important question
for future research.
THE DEVELOPMENT OF EXPERTISE
The ideal culmination of successful learning is the development of expertise. Learners who achieve expertise tend to be self-regulated (Azevedo
and Cromley, 2004; Pintrich, 2000b; Schunk and Zimmerman, 2008;
Winne, 2001). They formulate learning goals, track progress on these
goals, identify their own knowledge deficits, detect contradictions, ask good
questions, search relevant information sources for answers, make inferences
when answers are not directly available, and initiate steps to build knowledge at deep levels of mastery. The “meta” knowledge of language, cognition, emotions, motivation, communication, and social interactions that is
part of self-regulated learning is well developed. The expert learner forms
conceptually rich and organized representations of knowledge that resist
forgetting, can be retrieved automatically, and can be applied flexibly across
tasks and situations. The development of expertise has specific features:
1. Experts acquire and maintain skill through consistent and longterm engagement with domain-relevant activities, deliberate practice, and corrective feedback (Ericsson, 2006).
2. Experts notice features and meaningful patterns in situations and
tasks that are not noticed by novices (Chase and Simon, 1973; Chi,
Glaser, and Rees, 1982; Rawson and van Overschelde, 2008).
3. Experts have content knowledge that is organized around core
mental models and concepts that reflect deep understanding
(Mosenthal, 1996; Vitale, Romance, and Dolan, 2006).
4. Experts have the metacognitive skills to think about and apply
strategies (Hacker, Dunlosky, and Graesser, 2009).
5. Expert knowledge is tuned and conditionalized, so it includes representing the contexts in which particular knowledge, skills, and
strategies apply (Anderson et al., 1995).
6. Experts retrieve and execute relevant knowledge and skills automatically, which enables them to perform well on complex tasks
and to free cognitive resources for more attention-demanding activities (Ackerman, 1988).
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7. Experts approach tasks flexibly, so they recognize when more
knowledge is needed and take steps to acquire it while monitoring
progress (Bilalić, McLeod, and Gobet, 2008; Metcalfe and Kornell,
2005; Spiro et al., 1991).
8. Within certain physical limits of speed and endurance associated
with aging and health status, experts retain domain-related skills
through adulthood as long as they are practiced (Krampe and
Charness, 2006).
Expertise is usually difficult to achieve—and for a complex skill such
as literacy requires many hours of practice over many years—experts tend
to have 1,000-10,000 hours of experience in their field of expertise (Chi,
Glaser, and Farr, 1988). With respect to literacy expertise taught in schools,
an hour per day from kindergarten through twelfth grade amounts to about
2,000 hours in total, after taking out the inevitable days when no real
instruction occurs, which is at the low end of the range needed to gain expertise. Adult literacy learners can be assumed to have missed out on many
of these hours or to need substantially more practice. Adults bring varied
goals to adult literacy education, but it is clear that given the hours of
practice needed to develop literacy skills for functioning well in the realms
of work, family, education, civic engagement, and so on, instruction needs
to be designed to ensure that learning proceeds as efficiently as possible.
Efficiency is especially important considering that adolescents and adults
live in complex worlds with many competing demands (Riediger, Li, and
Lindenberger, 2006).
Learning involves being proficient with the tools needed to complete
the tasks to be mastered and so requires practice with using tools. Tools
can be anything from a physical tool (pen, computer, textbook, or graphic
organizer) to more abstract tools—such as the appropriate lexicon of a particular domain or knowledge of how people in a domain construct written
arguments or literature. Tools can contribute to the development of deeper
understandings of a concept or idea by presenting learners with varied ways
of representing the idea (Eisner, 1994; Paivio, 1986; Siegel, 1995).
The learning principles described in this chapter vary in their attention
to explicit and implicit teaching and learning. Both explicit and implicit
learning contribute to the development of expertise in complex skills, such
as reading and writing, as illustrated in previous chapters. The principles
also vary in their emphasis on promoting initial acquisition of knowledge
and skills over transfer and generalization of acquired knowledge and skills
to new situations. Initial acquisition involves attention to and encoding of
relevant material, so that it can be retrieved from memory or applied to
problems within short retention intervals. Transfer and generalization are
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maximized when acquired knowledge and skills are successfully applied to
relevant new situations that differ from the initial context of acquisition
(Banich and Caccamise, 2010). It has been widely acknowledged in the
cognitive sciences for decades that transfer and generalization can be very
difficult or nearly impossible when the surface characteristics of the material and context differ between training and transfer problems and when
the correspondences are not highlighted or recognized (Forbus, Gentner,
and Law, 1995; Gick and Holyoak, 1980; Hayes and Simon, 1977). For
example, Hayes and Simon’s classic study shows that college students
experienced zero transfer between successive problems that were solved
when the problems were structurally identical at a deep level but had different surface features (e.g., missionaries and cannibals versus monsters and
globes). Each of the learning principles can be analyzed from the standpoint
of ease of initial acquisition versus successful transfer and generalization.
However, the principles that favor the latter are far from settled (Banich
and Caccamise, 2010).
SUPPORTING ATTENTION, RETENTION, AND TRANSFER
Researchers have identified a number of factors that improve retention
of information and transfer of acquired knowledge to new situations. These
factors are important for educators and product developers to consider
when designing curricula, texts, materials, and technologies and selecting
or creating lesson plans for use in adult education programs. For adult
learners who have underdeveloped literacy skills, following these guidelines
is especially important for ensuring that new concepts are absorbed, even
though literacy skill is, to some extent, the ability to overcome the less-thanoptimal designs of information sources.
Present Material in a Clear and Organized Format
Novices or those working to further develop their knowledge and skills
often need help in attending to the parts of a task that are most relevant
to their learning goal. Adults of all ages benefit from a clear (Dickinson
and Rabbitt, 1991; Gao et al., 2011; Wingfield, Tun, and McCoy, 2005)
and organized presentation that helps them to learn and remember new
information (Craik and Jennings, 1992; Hess and Slaughter, 1990; Morrow et al., 1996; Smith et al., 1983). It is important to remove any irrelevant information, even if interesting, that could detract from learning to
minimize cognitive load and competing demands on attention (Kalyuga,
Chandler, and Sweller, 1999; Moreno, 2007; Van Merrienboer et al., 2006).
Seductive details that do not address the main points to be conveyed also
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risk consuming the learner’s attention and effort so that they miss the main
points. Visual displays that are hard to read or spoken presentations that
are presented in noisy environments can compromise learning because they
distract attention away from deeper semantic processing (Dickinson and
Rabbitt, 1991; Heinrich, Schneider, and Craik, 2008).
According to the coherence principle, learners need to get a coherent,
well-connected representation of the main ideas to be learned. Providing
structure and organization is important to help them understand concepts
and how they relate to one another. The particular method used to organize ideas depends on the relations to be depicted. Outlines can be used
to show structural hierarchies (Ausubel, 1968). Graphic organizers show
the structure of interrelated ideas pictorially, with ideas represented as
concepts in circles and relationships as lines that connect the circles (Vitale
and Romance, 2007). Tables can be used to organize ideas in two or three
dimensions, and diagrams can help to convey more complex relationships.
According to the contiguity principle, materials and lesson plans should
be organized so that the elements and ideas to be related are presented near
each other in space and time (Clark and Mayer, 2003; Mayer, 2005; Mayer
and Moreno, 2003). For example, the verbal label for a picture needs to be
placed spatially near the picture on the display, not on the other side of the
screen. An explanation should be given at the time a concept is depicted
rather than many minutes, hours, or days later. According to the segmentation principle, new material should be presented in discrete units so that
new learners are not overwhelmed with too much new information at once.
Use Multiple and Varied Examples
There is substantial evidence that knowledge, skills, and strategies
acquired across multiple and varied contexts are better generalized and
applied flexibly across a range of tasks and situations (Atkinson, 2002;
Catrambone, 1996; Paas and van Merrienboer, 1994; Schmidt and Bjork,
1992; Spiro et al., 1991). Memories are triggered by multiple cues so
knowledge is available when needed. Acquisition can be slower, but learners
retain and transfer their knowledge and skills better than if learned only in
one context (Swezy and Llaneras, 1997).
Present Material in Multiple Modalities and Formats
Information is encoded and remembered better when it is delivered
in multiple modes (verbal and pictorial), sensory modalities (auditory and
visual), or media (computers and lectures) than when delivered in only a
single mode, modality, or medium (Clark and Mayer, 2003; Kalchman
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and Koedinger, 2005; Kozma, 2000; Mayer, 2009; Mayer and Moreno,
2003; Moreno and Mayer, 2007; Paivio, 1986). For example, it is effective
to combine graphics with text, graphics with spoken descriptions, speech
sounds with printed words, and other combinations of modalities. Graphic
depictions with spoken descriptions are particularly effective for subject
matter in science and technology (Mayer, 2009). Multiple codes provide
richer and more varied representations that allow more memory retrieval
routes.
However, implementation of this principle must be balanced against
Principle 1: the amount of information should not overwhelm the learner
to the point of attention being split or cognitive capacities being overloaded
(Kalyuga, Chandler, and Sweller, 1999; Mayer and Moreno, 2003; Moreno,
2007; Sweller and Chandler, 1991). There needs to be a careful selection
of the pictures, graphs, or other visual representations in order to be relevant to the material being taught. Graphics do not have to be completely
realistic to be useful; sometimes a more abstract or schematic picture will
best illustrate a key idea, whereas a more photorealistic graphic may actually distract the learner with details that are irrelevant to the main point.
There is also substantial evidence that memory retention increases when
a person studies the material at deeper, semantic levels of processing than
exclusively at the surface levels of processing (Craik and Lockhart, 1972;
Kintsch et al., 1990).
There is some evidence that, with aging, learners can increasingly benefit from the environmental support provided by augmenting the material
to be learned with multimodal presentations (Craik and Jennings, 1992;
Luo et al., 2007). However, multimodal presentations can be relatively less
effective for older adults if the information across modalities is difficult to
integrate (Luo et al., 2007; Stine, Wingfield, and Myers, 1990).
Teach in the Zone of Proximal Development
According to Vygotsky’s (1986) concept of the zone of proximal development (ZPD), the effectiveness of a text, technology, tutor, or instructional
approach in promoting learning can be assessed by comparing performance
with and without the supports provided in the intervention. Does the intervention allow the person to perform better than they would have been
able to without the particular material, tool, or approach to instruction?
There is moderate evidence that the answer depends partly on the selection
of learning goals, materials, and tasks, which should be sensitive to what
the student has mastered and be appropriately challenging—not too easy
or too difficult, but just right (Metcalfe and Kornell, 2005; VanLehn et al.,
2007; Wolfe et al., 1998).
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Consider a text used to help an adult learn about a medical procedure:
if the text is extremely easy and overlaps perfectly with what readers already know, then the text will not stretch their knowledge beyond what
they already knew without the text. Similarly, the adult will not gain much
medical knowledge by reading a text that is too complex and riddled with
technical jargon far beyond what he or she can handle. People will learn
most from a text that appeals to some of what they already know and expands knowledge in a way that is neither too challenging nor redundant.
Individualized student instruction is expected to be more effective when
it takes into account the ZPD of individual learners. The U.S Common
Core Standards for reading and writing have adopted the ZPD principle
by proposing that text assignments push the envelope on text difficulty, as
reflected in Lexile scores and other text characteristics, but not too much
beyond what the student can handle. Evidence is accumulating that reading
skills are acquired better when interventions consider the characteristics
of individual learners. This has been demonstrated for beginning reading
in children, in that some types of readers benefit from one instructional
method and other types of readers benefit from another (Connor et al.,
2007). In that research, Assessment to Instruction (A2i) web-based software was used to compare students’ lexical decoding skills (i.e., letter
and word reading skills) and vocabulary. Instruction methods were differentially effective depending on the readers’ starting skill levels on these
dimensions. Readers with low lexical decoding benefited most from explicit
teacher-managed code-focused instruction; this instruction was not helpful
to readers with higher lexical decoding skills but low vocabulary. Readers
with low vocabulary needed a combination of explicit teacher-managed
code-focused instruction and explicit meaning-focused instruction. Those
with high vocabulary benefited from explicit meaning-focused instruction
or independent reading. Indeed, students with high lexical decoding skills
and vocabulary would best be left alone to conduct independent reading
on topics they are interested in.
Several factors affect growth experienced in the ZPD. First, having
more knowledge about the domain to be learned can increase the efficiency of learning (Beier and Ackerman, 2005; Miller, 2009; Miller, Cohen,
and Wingfield, 2006; O’Reilly and McNamara, 2007). During adulthood
(in contrast to childhood) knowledge is highly individualized (Ackerman,
2008), so instruction should first assess and then build on the knowledge
the learner already has. Finally, gradual age-related declines in speed of
processing, attentional control, associative binding, and working memory
may decrease learning efficiency (Hertzog et al., 2008; Myerson et al.,
2003; Park et al., 2002; Waszak, Li, and Hommel, 2010), so slower pacing or more practice or both may be required to reach a given level of
performance.
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Space Presentations of New Material
It is better to distribute the presentation of materials and tests over
time than to concentrate the learning experiences within a short time span
(Bahrick et al., 1993; Bloom and Shuell, 1981; Cepeda et al., 2006; Cull,
2000; Rohrer and Taylor, 2006). When studying for an exam, it is better to
space the same amount of study over days and weeks than to cram it into
a single study session the night before the test. Spaced practice has been
shown to be advantageous for adults of a variety of ages (Kausler, Wiley,
and Philips, 1990; Kornell et al., 2010; Logan and Balota, 2009).
Reexposure to course material after a delay often markedly increases
the amount of information that students remember. Delayed reexposure
can be promoted through homework assignments, in-class reviews, quizzes, and other instructional exercises (Pashler et al., 2007). Evidence for
this principle is primarily based on memory for isolated information units
(such as facts or vocabulary definitions). However, there is evidence that
rereading can enhance metacomprehension skills and long-term retention of
text material, especially if it is spaced and especially for low-ability students
(Griffin, Wiley, and Thiede, 2008; Rawson and Kintsch, 2005; Rawson,
Dunlosky, and Thiede, 2000).
Test on Multiple Occasions, Preferably with Spacing
There is substantial evidence that periodic testing helps learning and
slows down forgetting (Bangert-Drowns et al., 1991; Bjork, 1988; Butler and
Roediger, 2007; Dempster, 1997; Karpicke and Roediger, 2007; McDaniel,
Roediger, and McDermott, 2007; McDaniel et al., 2007; Roediger and
Karpicke, 2006). One indirect benefit is that regular testing, which can
be quite brief and embedded in instructional materials, keeps students
constantly engaged in the material and guides instructors or computers in
making decisions about what to teach (Shute, 2008). The precise frequency
of testing presumably depends on the nature of materials to be learned.
Students benefit more from repeated testing when they expect a final exam
than when they do not expect one (Szupnar, McDermott, and Roediger,
2007). Spacing retrieval has been shown to improve performance for adults
from a wide age range (Bishara and Jacoby, 2008).
Ground Concepts in Perceptual-Motor Experiences
There is substantial evidence that it is important to link concepts to be
read or learned to concrete perceptions and actions (Glenberg and Kaschak,
2002; Glenberg and Robertson, 1999; Glenberg et al., 2004; Piaget, 1952).
For example, when reading instructions on assembling a piece of furniture,
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it helps to be able to view and hold the parts while reading the instructions. Perceptual-motor experience is particularly important when there is a
need for precision of ideas and communication and when a concept is first
introduced. Some cognitive frameworks have emphasized the importance
of grounding comprehension and learning in perceptual-motor experience
(called embodied cognition), but there is a debate on the role of abstract
representations and symbols in comprehension in addition to the embodied
perceptual-motor representations (de Vega, Glenberg, and Graesser, 2008;
Glenberg, 1997). As noted below, there is some evidence that it is effective
to integrate abstract with concrete representations of concepts. It is critical
to keep in mind that new knowledge is built on and interpreted in light of
existing knowledge, and much knowledge comes from everyday activities.
Building atop barely learned and abstract ideas is much more difficult and
error-prone than building atop well-learned concepts that are experienced
daily.
Stories and other types of narrative are usually about everyday experiences and create perceptual-motor memories similar to daily experience.
There is substantial evidence that stories are easier to read, comprehend,
and remember than other types of learning materials (Bower and Clark,
1969; Casey et al., 2008; Graesser and Ottati, 1996; Rubin, 1995). For
many millennia, the primary way of passing wisdom down from generation
to generation was through stories. Stories have concrete characters, objects,
locations, plots, themes, emotions, and actions that bear some similarity to
everyday experiences and are natural packages of knowledge (Bower, Black,
and Turner, 1979; Graesser, Olde, and Klettke, 2002).
It is interesting to note that active experiencing, a theatrical technique in
which dialogue is learned by acting out scenes with physical and emotional
expression, facilitates learning large passages of dialogue without explicit
memorization (Noice and Noice, 2006, 2008; Noice et al., 1999; Noice,
Noice, and Kennedy, 2000). This finding is consistent with the notion that
stories are easier to understand and remember partly because of the generation of perceptual-motor memories similar to the memories of everyday
experience. Perceptual-motor memory is well preserved, if not enhanced, in
adulthood (Dijkstra et al., 2004; Radvansky and Djikstra, 2007; Radvansky
et al., 2001) and performing actions related to material to be remembered enhances memory for adults in a wide age range (Bäckman and Nilsson, 1985;
Feyereisen, 2009). Thus, stories may be powerful tools for practicing and
building comprehension skills and developing and reinforcing background
knowledge across the life span.
At the same time, there also is a tendency for other genres than narratives to be underused in literacy instruction, and literacy does require the
ability to handle a number of forms other than stories. In order to acquire
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the ability to read and write in other forms, practice on those forms will
be required.
SUPPORTING GENERATION OF CONTENT AND REASONING
Interventions are needed that encourage the learner to actively generate language, content, and patterns of reasoning rather than passively
processing the material delivered by the learning environment. Learning is
enhanced when learners have to organize the information themselves and
exert cognitive effort during acquisition or retrieval. Simply put, it is the
student who should be doing the acting, thinking, talking, reading, and
writing for learning. Encouraging learners to engage in deeper levels of
thinking and reasoning is especially helpful to adults needing to develop
these skills for education, work, and other purposes involving complex
materials and tasks.
Encourage the Learner to Generate Content
Learning is enhanced when learners produce answers themselves instead of reading or recognizing them (Chi, Roy, and Hausmann, 2008;
National Research Council, 2000; Tulving, 1967). This fact explains why
free recall or essay tests that require the test-taker to generate answers with
minimal cues often produce better retention than recognition tests and
multiple-choice tests in which the learner only needs to be able to recognize
correct answers. It also explains why tutors learn more than tutees in peer
tutoring when students start out on an even playing field (Fuchs et al., 1994;
Mathes and Fuchs, 1994; Topping, 1996). Learner-generated content can
lack detail and contain misconceptions, however, that need to be monitored
to ensure adequate learning and to prevent learning incorrect information.
Strategies that require learners to be actively engaged with reading
material also produce better retention over the long term (McNamara,
2007a, 2007b; Pressley et al., 1998). Learners can, for example, develop
their own mini-testing situations as they review material, such as stating the information in their own words (without viewing the text) and
synthesizing information from multiple sources, such as from class and
textbooks (Bjork, 1994). Programs exist to help students learn to do this
(Beck and McKeown, 2006). Although the strategies require cognitive
effort, their use is important to encourage since they improve learning
and are underdeveloped in many children and adults (Pearson and Duke,
2002; Pressley, 2002; Snow, 2002). For complex and coherent bodies of
material, outlining, integrating, and synthesizing information produce
better learning than rereading materials or other more passive strategies.
There is evidence that adults from a wide age range benefit from con-
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tent generation to improve learning (Johnson, Schmitt, and Pietrukowicz,
1989; Mitchell et al., 1986; Taconnat et al., 2008). Past their 20s, learners
slowly may become less likely to spontaneously generate content that is
rich, elaborative, and distinctive if they are learning in a domain outside
their previous knowledge and experience; consequently, more contextual
support may be needed as the learner generates content to optimize the
benefits of generation (Dunlosky, Hertzog, and Powell-Moman, 2005; Luo,
Hendricks, and Craik, 2007).
Encourage the Generation of Explanations, Substantive
Questions, and the Resolution of Contradictions
There is substantial evidence that learning is facilitated by constructing explanations and arguments (Ainsworth and Loizou, 2003; Anderson
et al., 2001; Chi et al., 1994; Magliano, Trabasso, and Graesser, 1999;
McNamara, 2004; McNamara and Magliano, 2008; Reznitskaya et al.,
2008; VanLehn et al., 2007). Explanations consist of causal analyses of
events, logical justifications of claims, and functional rationales for actions. Explanations provide coherence to the material and justify why
information is relevant and important. Students may be prompted to give
self-explanations of material by thinking aloud or answering questions
that elicit explanations connecting the material to what they already know.
The self-explanations of students can be improved by explicit instruction
on self-explanations and by setting up collaborations with a student or tutor to help with the process of constructing useful explanation. Studying
good explanations facilitates deeper comprehension, learning, memory, and
transfer.
Explanations of material and reasoning are elicited by deep questions,
such as why, how, what-if, and what-if not, as opposed to shallow questions that require the learner to simply fill in missing words, such as who,
what, where, and when (Graesser and Person, 1994). There is substantial
evidence that training students to ask deep questions facilitates comprehension of material from text, classroom lectures, and electronic media (Beck
et al., 1997; Craig et al., 2006; Dillon, 1988; King, 1994; Pressley et al.,
1992; Rosenshine, Meister, and Chapman, 1996). The learner gets into the
mindset of having deeper standards of comprehension (Baker, 1985), and
the resulting representations are more elaborate.
One method of stimulating thought, content generation, and reasoning
is to present some challenges, obstacles, or contradictions that place the
learner in “cognitive disequilibrium.” The occurrence of cognitive disequilibrium is anticipated by instructors who purposefully select topics, texts,
and questions that clash with the students’ knowledge, beliefs, or attitudes.
Cognitive disequilibrium is confirmed when students ask relevant questions
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(Graesser and McMahen, 1993; Rosenshine, Meister, and Chapman, 1996),
when a classroom launches into a spirited discussion addressing the challenge (Nystrand, 2006), and when students exhibit facial expressions of
confusion (D’Mello and Graesser, 2010). Such “desirable difficulties” slow
down initial learning but promote long-term retention and transfer (Bereiter
and Scardamalia, 1985; Bjork, 1988, 1999; Bjork and Linn, 2006). Presenting a challenging problem before students read a text can stimulate
inquiry, curiosity, thinking, deep questions, and deeper learning during text
comprehension (Schwartz and Bransford, 1998). Cognitive disequilibrium
and questions occur when there are obstacles to goals, contradictions, conflicts, anomalous events, failures of the text to satisfy a task need, salient
gaps in knowledge, uncertainty, equally attractive alternatives, and other
types of impasses (Chinn and Brewer, 1993; Graesser and McMahen, 1993;
Graesser and Olde, 2003). When these impasses occur, adaptive learners
engage in reasoning, thought, problem solving, and planning en route to
restoring cognitive equilibrium. Adaptive readers slow down and construct
elaborations or explanations while reading misconceptions, contradictions,
and false information (Kendeou and Van den Broek, 2007; O’Brien et al.,
1998; Rapp, 2008).
However, it is noteworthy that readers often do not notice blatant contradictions (e.g., burying survivors, tranquilizing stimulants) that on second
glance appear to be quite obvious (Daneman, Lennertz, and Hannon, 2006;
Hannon and Daneman, 2004). Less skilled readers are more vulnerable to
such shallow processing, so that explicit instruction and practice in monitoring coherence and self-explanation (McNamara and Magliano, 2009)
may be useful.
Encourage the Learner to Construct Ideas from Multiple
Points of View and Different Perspectives
There is moderate evidence that opportunities to consider multiple
viewpoints and perspectives about a phenomenon contribute to understanding a concept and to greater cognitive flexibility in accessing and using the
concept in a range of contexts. If a concept is understood in only a specific
and rigid manner, it will be encoded, accessed, and used in a more restricted
way. Cognitive flexibility increases when interventions support multiple layers of knowledge that interconnect facts, rules, skills, procedures, plans, and
deep conceptual principles (Spiro et al., 1991). The cognitive complexity
and multiple viewpoints are believed to be helpful when learners need to
transfer knowledge and skills to tasks that have unique complexities that
cannot be anticipated.
Two examples illustrate attempts to promote multiple points of view
and perspectives. Kozma (2000) developed a computerized learning envi-
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ronment for chemistry that shows four different viewpoints simultaneously
during the course of a chemical reaction, such as the action of a person mixing chemicals in beakers, the action of molecules, mathematical formulae,
and graphs that plot measures over time. The extent to which a student
views the different perspectives depends on their preferences and prior
training, so their mental models do not necessarily converge on a single
correct understanding. As another example, readers who comprehend stories can be instructed to adopt the perspectives of different characters and
their resulting recall protocols and story representations end up being quite
different (Anderson and Pichert, 1978). Readers eventually can be trained
to adopt multiple character viewpoints while reading stories and thereby
achieve greater cognitive flexibility.
Laboratory experiments and classroom studies have shown the benefits of connecting and interleaving both abstract and concrete representations of problems at the K-12 and college levels, particularly in the
domains of mathematics, science, and technology (Bottge et al., 2007;
Goldstone and Sakamoto, 2003; Goldstone and Son, 2005; Sloutsky,
Kaminisky, and Heckler, 2005). Students have an easier time acquiring an
initial understanding of a concept presented in a concrete form, but they
also need a more abstract symbolic representation to apply that knowledge in a different context. So, for example, when most college students
read texts on physics and technology, they do not acquire a deep enough
representation or understanding to support inferences and the building
of situation models without some pedagogical activities that encourage
multiple representations and cognitive flexibility (VanLehn et al., 2007;
Wiley et al., 2009).
COMPLEX STRATEGIES, CRITICAL THINKING,
INQUIRY, AND SELF-REGULATED LEARNING
Students often lack the knowledge, skills, and meta-awareness needed
to focus attention on content relevant to a task or goal, to comprehend text,
to study material sufficiently, or to perform effectively on complex cognitive
tasks. In particular, reading strategies at deeper levels are underdeveloped
in many children and adults, especially for expository text, so they would
benefit from comprehension strategy training (McNamara, 2007a; Pearson
and Duke, 2007; Pressley, 1998; Snow, 2002).
Structure Instruction to Develop Effective Use of Complex Strategies
There is moderate evidence that complex strategies can be acquired
by well-engineered instruction that is structured, explicit, scaffolded, and
intensive. Scaffolded instruction is the systematic selection and sequencing
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of content, materials, and tasks that both prompt the student to provide information and deliver relevant information to achieve learning. This is well
documented for comprehension strategy instruction (McNamara, 2007b;
Pressley, 2000; Williams et al., 2009; Williams, Hall, and Lauer, 2004). The
instruction typically goes from simple to complex, with substantial practice
at each step. It incorporates meaningful and interactive tasks, as well as
clear templates that exhibit instruction points.
Strategies of solving mathematical problems can also be acquired by
observing experts solving example problems step by step or by interleaving
worked example solutions with problem-solving exercises. That is, students learn more by alternating between studying examples of worked-out
problem solutions and solving similar problems on their own than they
do when just given problems to solve on their own (Catrambone, 1996;
Cooper and Sweller, 1987; Kalyuga et al., 2001; Pashler et al., 2007). Procedural skills can be modeled effectively through modeling-scaffolding-fading
(McNamara, 2007a; Renkl, Atkinson, and Grosse, 2004; Renkl et al.,
2002; Rogoff, 1990; Rogoff and Gardner, 1984): the expert first models
the solution, then the student tries with periodic feedback and scaffolding
from the expert, and then the expert assistance eventually fades. Strategies
of argumentation can be developed from structured practice with argument
stratagems in collaborative reasoning that transfer to writing (Anderson
et al., 2001; Reznitskaya et al., 2008). One central question is how much
learning of knowledge, strategies, and skills can be acquired through information delivery and scripted exercises without the more flexible and
interactive scaffolding (Connor et al., 2007; McNamara, 2007b).
There is some evidence that adults from a wide age range can benefit
from instruction in memory monitoring strategies to improve memory performance (Dunlosky, Kubat-Silman, and Hertzog, 2003). Mnemonic training, especially if embedded in otherwise valued classroom literacy activities,
may be more effective in augmenting the repertoire of memory skills of
adolescents and young adults than of children (Brehmer et al., 2007, 2008).
Although even older adults benefit, it is possible that age-related decreases
in fluid abilities may slow the acquisition of new strategies in later life
(Brehmer et al., 2007, 2008; Hertzog et al., 2008).
It is well documented that both children and adults can experience
serious limitations in metacognition (Hacker, Dunlosky, and Graesser,
2009)—their ability to understand, assess, and act on the adequacy of their
memory, comprehension, learning, planning, problem-solving, and decision
processes. One would expect children to have limited metacognitive knowledge, but it is somewhat remarkable that adults also have limited metacognitive proficiency after their years of experience. More specifically, the vast
majority of adults are not good at judging their own comprehension of text
(Dunlosky and Lipko, 2007; Maki, 1998). They also are not good at plan-
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ning, selecting, monitoring, or evaluating their strategies for self-regulated
learning (Azevedo and Cromley, 2004; Azevedo and Witherspoon, 2009;
Winne, 2001), inquiry learning (Graesser, McNamara, and VanLehn, 2005;
White and Frederiksen, 2005), or discovery learning (Kirschner, Sweller,
and Clark, 2006; Klahr, 2002). Therefore, explicit training, modeling, and
guided practice are needed before students acquire adequate strategies
of comprehension, critical thinking, metacomprehension, self-regulated
learning, and discovery learning (Dunlosky and Hertzog, 1998). Domain
knowledge can also enhance self-regulated learning (Griffin, Jee, and Wiley,
2009).
Combine Complex Strategy Instruction with Learning of Content
There is moderate evidence that strategy instruction should be deeply
integrated with subject-matter content rather than being lists of abstract
rules or scripted procedures that ignore the content (National Research
Council, 2000). For example, it is a good strategy for readers to be asking
the question “why” when reading texts because it encourages the student
to build explanations of the content. This strategy is ideally implemented
across the curriculum, so students ask such questions as why catalysts are
important when reading a chemistry text, why the Spanish-American War
was important in U.S. history, why an action of a character in a novel has
a particular motive, and why an author bothers to describe the layout of
a city. Substantial subject-matter knowledge is needed to effectively apply
many reading strategies because comprehension involves the integration of
prior knowledge and text.
Many reading researchers claim that comprehension skills and strategies are facilitated when they are embedded in content areas (e.g., science,
history, social studies) (Duke and Pearson, 2002; Guthrie et al., 2004; Moje,
2008b; Neufeld, 2005; Pearson and Duke, 2002; Pressley, 2002; Williams
et al., 2009), although some claim that more evidence should be amassed to
have greater certainty (Lee et al., 2006). Comprehension can improve after
instruction on the structure of expository text, such as compare-contrast,
problem-solution, cause-effect, description, sequence, and other rhetorical frames (Chambliss, 1995; Meyer and Poon, 2001; Williams, Hall, and
Lauer, 2004; Williams et al., 2005, 2009). Such structure training, which
is often contextualized in subject matter, can improve comprehension for
adults from a wide age range (Meyer and Poon, 2001; Meyer, Young, and
Bartlett, 1989).
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FEEDBACK
Feedback affects learning in a number of ways that are well documented (Azevedo and Bernard, 1995; Kluger and DiNisi, 1996; Shute,
2008). Adults from young to old can take advantage of feedback to acquire
new skills (Hertzog et al., 2007; Stine-Morrow, Miller, and Nevin, 1999;
West, Bagwell, and Dark-Freudeman, 2005). Feedback helps learners finetune their knowledge, skills, and strategies. It can be explicitly delivered by
people or computers (supervised learning), or it can be implicitly provided
in situations that are engineered to make knowledge and skill gaps evident
to the learner (unsupervised learning). The feedback may identify and possibly correct inaccurate skills (bugs) and misconceptions (errors of commission) or may identify missing information (errors of omission).
Accurate and Timely Feedback Helps Learning
There is substantial evidence that students benefit from feedback
on their performance in a learning task, but the optimal timing of the
feedback depends on the task (Pashler et al., 2005; Shute, 2008). Immediate feedback has the advantage of maximizing contiguity of correct
information and of preventing elaboration of incorrect information. Just
as people learn correct information from accurate feedback, they also can
learn incorrect information. For example, when incorrect alternatives on
multiple-choice tests are presented, the wrong answers can be learned
instead of the correct answers (Butler and Roediger, 2007; Roediger and
Marsh, 2005; Toppino and Luipersbeck, 1993), and accuracy may be
compromised as a function of the number of distracters (Roediger and
Marsh, 2005). This may also occur for true-false tests (Toppino and
Brochin, 1989) and when misconceptions are planted in texts (Kendeou
and van den Broek, 2005). These effects can be reduced when learners
receive feedback immediately after a test (Butler, Karpicke, and Roediger,
2008; Kang, McDermott, and Roediger, 2007; Metcalfe and Kornell,
2007; Roediger and Marsh, 2005) or while performing an action in a procedure (Anderson et al., 1995; Ritter et al., 2007) or completing a task.
They can also be reduced by a rhetorical structure (Kendeou and van den
Broek, 2007) or critical stance (Wiley et al., 2009) that encourages the
learner to be skeptical or to refute the presented information.
Immediate feedback can be useful under many conditions, but it does
have potential liabilities. A learner’s motivation can be threatened when
there is a barrage of corrections and negative feedback. Frequent interruptions of organized action sequences (such as reading a text aloud) can be
not only irritating but also counterproductive in the acquisition of complex
motor skills. Immediate feedback blocks the possibility of the students’
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correcting their own reading errors and regulating their own learning more
generally. The impact and timing of feedback differ for tasks that involve
memory, simple procedural skills, reasoning, problem solving, and complex
domains of knowledge that have entrenched misconceptions.
The optimal administration of feedback is a complex mechanism that
depends on timing, the nature of the knowledge or skill to be developed,
and characteristics of the student. It is unlikely that an instructor can track
all of these levels for 30 students in a class—or even a single student for
a tutor. As discussed further in Chapter 6, technologies can keep track of
the details that are beyond the horizon of human capacities. Computerized
learning environments are poised to provide adaptive feedback that is sensitive to all of these constraints.
Qualitative Feedback Is Better for Learning
Than Test Scores and Error Flagging
There is moderate evidence that feedback should both point out errors to the learner and explain why the information is incorrect instead of
merely flagging that an answer is incorrect or giving a student an overall
score that does not provide information about the nature of the needed
improvements (Aleven et al., 2003; Ritter et al., 2007; Roscoe and Chi,
2007; Shute, 2008). Much of this research is on subject-matter content
rather than literacy per se, but the principles are expected to apply universally. That said, more research is needed on the type of qualitative feedback
that is optimal for different types of material and different types of learners
(Shute, 2008). How specific should the feedback be (Ritter et al., 2007)?
At what point will a negative feedback frustrate or dispirit students, especially those with low self-efficacy (Graesser, D’Mello, and Person, 2009;
Lepper and Woolverton, 2002)? How can task-specific feedback productively guide subsequent learning (Hunt and Pellegrino, 2005; Shute, 2008)?
When should students have control over the nature and extent of feedback
they receive (Aleven et al., 2003)? Under what conditions is it appropriate to have an open learning environment, in which the students have full
knowledge of their extent of mastering knowledge, skills, and strategies at a
fine-grained level (Bull and Kay, 2007)? As in much of instructional design,
there are a number of trade-offs and sensitivities to the nature of the knowledge and skills being trained. Instructionally perfect feedback may be expensive to provide, but to the extent that technology can be recruited, costs
can decrease. Fine-grained feedback is best for specific well-defined skills,
but some modicum of feedback is also appropriate for general, ill-defined
skills. Excessive feedback also runs the risk of preventing the development
of self-regulated learning, and so a fading process is needed to gradually
shift control to the student.
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There is some evidence among older learners that quantitative feedback
on skill acquisition is more effective if it is framed in terms of positive feedback (what is good about one’s performance) relative to goal attainment,
compared with a raw score (West et al., 2005). Also, adult learners with initially high levels of perceived control may benefit more from feedback than
those with lower levels of perceived control (Miller and West, 2010). (This
may be true for younger populations, although further data are needed.)
ADAPTIVE AND INTERACTIVE LEARNING ENVIRONMENTS
As previously discussed, training in complex strategies, metacognition,
and self-regulated learning may to some extent be accomplished by wellengineered training materials that guide all learners through the same regimen in a scripted fashion. However, some researchers think that students
need to be guided by knowledgeable tutors, mentors, and computer learning
environments that adaptively interact in a fashion that is sensitive to the
characteristics of the learner, called the learner profile (Conley, Kerner, and
Reynolds, 2005; Connor et al., 2007; Graesser, D’Mello, and Person, 2009;
McNamara, 2007b; Woolf, 2009). In essence, human or machine intelligence facilitates learning when it fits the needs of the particular student in
a context-sensitive fashion, particularly in the case of complex skills and
knowledge (see Chapter 6 for more on technology). This research is consistent with sociocultural theories of learning positing that learning depends
on interaction with a more knowledgeable other (Lave and Wenger, 1991,
1998; Rogoff, 1990, 1993, 1995; Rogoff and Lave, 1984; Rogoff and
Wertsch, 1984; Scribner and Cole, 1981; Vygotsky, 1986; Wertsch, 1991).
Adaptive Learning Environments Foster
Understanding in Complex Domains
There is moderate evidence that learning of complex material requires
adaptive learning environments that are sensitive to the learner’s general
profile and to the level of his or her mastery at any given point in time. Indeed, this assumption underlies research showing learning gains through intelligent tutoring systems and learning environments (Anderson et al., 1995;
Dodds and Fletcher, 2004; Doignon and Falmagne, 1999; Koedinger et al.,
1997; Lesgold et al., 1992; Ritter et al., 2007; VanLehn, 2006; Woolf, 2009)
and other reading systems that adapt to the learner, either computer systems
(Connor et al., 2007; McNamara, 2007a; Meyer and Wijekumar, 2007) or
human tutors (Palincsar and Brown, 1984; Rosenshine and Meister, 1994).
When the knowledge conveyed by a text is complex, fine-tuned diagnosis
and remediation may need to be sensitive to a large spectrum of learners’
states of knowledge, skills, and strategies, as well as how the presence or
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absence of various supporting knowledge and skills impacts other components of effective performance (Connor et al., 2009).
At this point, researchers have not differentiated the contributions of
context-sensitive adaptive strategies from the content in the learning experience. Simply put, is it adaptive instruction or the content of the instruction
that matters? Individualized adaptive training has been used successfully
to build cognitive skills among older learners (Erickson et al., 2007; Jaeggi
et al., 2008; Kramer et al., 1999; Kramer, Larish, and Strayer, 1995). However, as for younger populations, there is a lack of experimentation that
isolates the adaptive nature of the instruction as a cause of learning gains.
Differentiating the two requires a precise mathematical treatment of the information delivered by the interventions. Such control over content is rarely
imposed in research investigations (although see VanLehn et al., 2007).
Computer environments, rather than human instructors, may have the
most promise in manipulating and controlling these complex interventions
because of the complexity of diagnoses and remediation mechanisms. For
example, accomplished human tutors have a difficult time being adaptive
to many aspects of the learner (Chi, Roy, and Hausmann, 2008; Chi, Siler,
and Jeong, 2004; Graesser, D’Mello, and Person, 2009). Examples of the
kinds of computer interventions that can be achieved include analysis of
reading times for segments of a text against models of the strategies that
would distribute time in a given way, followed by coaching of specific ways
to read more effectively. Even without any machine intelligence, it is possible to mark text segments according to the amount of time past readers
have spent on them and thus guide students to consider their efforts more
carefully.
Interactive Learning Environments Facilitate Learning
There is moderate evidence that learners benefit from instructional interactions in which they receive fine-grained feedback (i.e., feedback specific
to the immediate momentary task at hand) with hints that prompt them
to generate knowledge (Ainsworth, 2008; Chi, Roy, and Hausmann, 2008;
Graesser, D’Mello, and Person, 2009; Graesser, Person, and Magliano,
1995; VanLehn et al., 2007). Various teaching methods include such interactions: reciprocal teaching method, modeling-scaffolding-fading, the
Socratic method, refutation, and others. Efficacy studies are needed, however, to determine the effects on learning and if the effects vary for different
learners (see McNamara, 2007b).
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Learning Is Facilitated in Genuine and Coherent Learning Environments
Learning is enhanced by opportunities to practice and use skills for a
purpose (Ford and Forman, 2006; Forman, Minick, and Stone, 1993; Lave
and Wenger, 1991; Rogoff, 1990; Street, 1984). There is some evidence
that anchored learning practices help learning (Bottge et al., 2007; Collins,
Brown, and Newman, 1989; Dede and Grotzer, 2009; National Research
Council, 2000). Anchored learning refers to developing knowledge and skill
while working on problems encountered in the real world. Students often
work in teams for several hours or days trying to solve a practical problem
that matters to them and that connects to their knowledge. The problem is
also challenging, so learners need to engage in problem solving and recruit
multiple levels of knowledge and skills. With coaching, these activities can
be organized coherently around solving the practical problem.
Examples of anchored learning are problem-based curricula in medical
schools, in which students work on genuine medical cases, and communities
of practice, in which students try to solve problems of pollution in their city.
The students may spend 2 weeks learning about ecology to explain why fish
are dying in a pond or how to save an eagle in a forest. Medical students
may spend days analyzing the cases of patients in a hospital for diagnosis
and treatment (Vernon and Blake, 1993).
Anchored learning has features that are likely to motivate struggling
adult learners who are sensitive to the value of their learning experience.
Yet much needs to be understood about how to design effective anchored
learning experiences to achieve goals related to literacy and learning. For
instance, for any particular topic, what learning goals do students pursue
and what material should be read to achieve the learning goals? When an
article is accessed, what do they read, how much do they read, and when do
they give up? How much of the information in an article gets incorporated
in messages to peers, documents they write, and behavior? What deficits
in reading components present barriers to effective participation in a community of learners? There is little or no empirical evidence on answers to
these fundamental questions about goal-based reading (McCrudden and
Schraw, 2007). More research is needed on the principles and dynamics of
how adults sift through and select material for focused study (Pirolli, 2005,
2007; Pirolli and Card, 1999).
LEARNING IS INFLUENCED BY MOTIVATION AND EMOTION
Motivation is inextricably bound to learning, and decades of research
have attempted to explain the relationship (Deci and Ryan, 2002a; Dweck,
2002; Lepper and Henderlong, 2000; Linnenbrink and Pintrich, 2002;
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Meyer and Turner, 2006). Chapter 5, on supporting persistence, reviews
in detail research findings related to motivation and distills principles for
creating learning environments to inspire and support persistence and engagement. We note two important points here. First, the affective response
that learners have to the learning experience influences not only engagement
and persistence in a task, but also their capacity for cognitive processing.
It is well known that adults are more motivated when the learning experience and materials are consonant with existing interests and dispositions
(Ackerman and Rolfhus, 1999; Beier and Ackerman, 2001, 2003, 2005),
and when engaged in reading or writing for a real purpose. Engaging narrative, expository, or procedural texts on topics that interest the learner and
deliver knowledge the learner values are more likely to sustain the attention
needed for learning (Hultsch and Dixon, 1983; Morrow et al., 2009; StineMorrow et al., 2004).
Second, motivation among adults is also more likely to be enhanced
when instruction helps to build self-confidence and self-efficacy and develops the student’s identity as a person who reads. Adults with literacy
problems often have experienced being stigmatized or marginalized, which
makes enhancing self-confidence especially important. Because past experiences may have been very painful, interventions need to accommodate
the occurrence of negative emotions, such as frustration, anger, boredom,
and disengagement. Social support from peers, family members, tutors,
and mentors facilitate motivation and mitigate their dropping out of adult
literacy programs.
SUMMARY AND DIRECTIONS FOR RESEARCH
Research on cognition and learning shows elements to include in the
design of instruction (see Box 4-1). Some of these findings have emerged
from research on literacy. The principles are expected to generalize across
populations, but how to apply them to the development of effective literacy
instruction for diverse adult learners in various forms of adult education
and developmental instruction in college must be determined in future research. Given the findings from research on learning, three questions should
guide this research.
1. There is a high level of complexity involved in the design of learning environments consistent with principles of learning (e.g., ideal
levels of information delivery, task difficulty, and feedback tailored
to the individual learner). This complexity must be considered in
the development of hypotheses and research designs. The research
must also determine the expertise required to flexibly deliver instruction consistent with the principles once developed. To what
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extent can technology leverage and augment the literacy instructor’s expertise to provide the adaptive learning environments that
are optimal for the learner?
2. For adolescents and adults to invest the time required to develop
their literacy, the instruction they receive must provide valued
content knowledge and literacy skills (see Chapter 5 on motivation, engagement, and persistence). Thus, a promising direction for
practice and research that is consistent with principles of learning
and motivation is to discover how to build effective literacy instruction (curricula, practices, texts, and tools) that connects with the
personal interests of learners and delivers the knowledge they need
in content domains (e.g., electronics). To what degree is it possible
for reading and writing instruction to piggyback onto instruction
to develop content knowledge, instead of content knowledge being
secondary to the acquisition of reading and writing skills? In other
words, to what extent can content drive the development of adults’
literacy?
3. Similarly, certain skills are in demand in the 21st century for social
interaction and for success in college and in the workplace. To
what extent can reading and writing skills be developed as part of
developing these forms of literate practice? Given that most literate
practice in today’s world involves technologies, a goal for research
is to determine how to effectively integrate important technologies
into literacy instruction and practice to enable adults to function
effectively in their educational, work, and social environments.
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BOX 4-1
Summary of Principles of Learning for Instructional Design
Attention, Retention, and Transfer
• Present material in a clear and organized format. To facilitate learning, remove irrelevant information, even if interesting, to minimize distraction, provide
structure and organization (coherence principle), present related elements to
be learned near each other in space and time (continuity principle), and present new material in units that do not overwhelm with information (segmentation
principle).
• Use multiple and varied examples. Knowledge, skills, and strategies acquired
across multiple and varied contexts are better generalized and applied flexibly
across a range of tasks and situations,
• Present material in multiple modalities and formats. Information is encoded
and remembered better when it is delivered in multiple modes (verbal and pictorial), sensory modalities (auditory and visual), or media (computers and lectures)
than when delivered in only a single mode, modality, or medium.
• Teach in the zone of proximal development. Select learning goals, materials, and tasks that are sensitive to what the student has mastered and that are
appropriately challenging. Scaffold learning with instructional interactions and
systematic selection and sequencing of content, materials, and tasks that are
both at the appropriate level of difficulty and provide prompts and information
needed to learn.
• Space presentations of new material. Learning is facilitated by the temporally
distributed presentation of materials and tests instead of concentrated learning
experiences within a short time span. Reexposure to course material after an
optimal amount of delay often markedly increases the amount of information that
students remember.
• Test on multiple occasions, preferably with spacing. Periodic testing helps
learning and slows down forgetting. Regular testing, which can be quite brief and
embedded in instructional materials, keeps students constantly engaged in the
material and guides instructors or computers in making decisions about what to
teach.
• Ground concepts in perceptual-motor experiences. Learning of concepts is
facilitated with instruction that employs or evokes concrete perceptions and actions. Stories, for example, which generate perceptual-motor memories similar
to the memories of everyday experience, may be powerful tools for practicing
and building comprehension skills and developing and reinforcing background
knowledge. Consider using content presented in stories to scaffold learning from
other genres.
Generation of Content and Reasoning
• Encourage the generation of explanations, substantive questions, and the
resolution of contradictions. These active learning processes impart coherence and meaning to the material to be learned, facilitates habitual generation
of complex representations of information, and result in deeper understanding.
Learner-generated content can lack detail and contain misconceptions that must
be monitored and corrected.
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•

 onstruct ideas from multiple points of view and different perspectives.
C
Considering multiple viewpoints and perspectives contributes to understanding
a concept and to greater cognitive flexibility in accessing and using the concept
in a range of contexts.

Complex Strategies, Critical Thinking, Inquiry, and Self-Regulated Learning
• Structure instruction to develop the effective use of complex strategies.
Explicit training, modeling, and guided practice in the use of complex strategies
is especially important for those with serious limitations in metacognition (the
ability to understand, assess, and act on the adequacy of one’s memory, comprehension, learning, planning, problem-solving, and decision processes) and
difficulties with regulating their own strategy use.
• Combine complex strategy instruction with the learning of content. To facilitate learning and application of new knowledge in a subject domain, strategy
instruction should be integrated with subject-matter content.
Feedback
• Effective feedback is immediate, accurate, and timely. Feedback should not
contain too many corrections, too much negative feedback, or frequent interruptions of organized action sequences (such as reading a text aloud) because
these can be demotivating and counterproductive in the acquisition of complex
skills.
• Qualitative feedback is better for learning than test scores and error flagging. Feedback is more effective if it points out errors and explains why the
response is incorrect. The type of qualitative feedback that is optimal for different
types of material and different types of learners requires further study.
Adaptive and Interactive Learning Environments
• Adaptive learning environments foster understanding in complex domains. Adaptive learning environments are sensitive to the learner’s general
profile, and level of mastery at any given point in time can facilitate the learning
of complex material. The degree to which adaptive instruction from human instructors and computerized learning environments can facilitate and accelerate
learning requires further study.
• Interactive learning environments facilitate learning. Fine-grained feedback
provided while learners engage in a task with hints that prompt generation of
knowledge facilitates learning. Research is needed to evaluate the effectiveness
of specific interactive instructional approaches (e.g., reciprocal teaching method,
modeling-scaffolding-fading, the Socratic method, refutation).
• Learning is facilitated in genuine and coherent learning environments.
Learning is enhanced by opportunities to practice and use skills for a purpose,
although the effectiveness of specific approaches consistent with this principle
remains to be tested.
Motivation and Emotion
• Motivation is essential for learning. A learner's affective response to the
learning experience influences not only engagement and persistence in a task
but also the capacity for cognitive processing.
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5
Motivation, Engagement, and Persistence

Adults lead complex lives with many responsibilities and constraints
on their availability to engage in formal learning. This reality, combined
with the amount of effort and practice needed to develop one’s literacy
skills, makes supporting persistence one of the most challenging aspects
of designing effective adult literacy programs. Adults and adolescents who
lack adequate literacy need substantial amounts of literacy practice, on the
order of many hundreds of hours, but the average duration of participation in literacy programs is nowhere close to what is needed. This chapter
addresses the practical question of what can be done to motivate adolescents and adults from a range of backgrounds to persist in their efforts to
learn. Specifically, what features of learning environments, which include
instructional interactions, structures, systems, tasks, and texts, encourage
persistence?
Different terms are used in the research literature to refer to learners’
motivation and engagement with learning. We use the word “persistence”
because it aptly describes the situation of adult learning. Many adults want
to improve their literacy skills, but they do not persist, perhaps because
of competing demands on their time, unpleasant past experiences with
learning, or instruction that does not support sustained engagement or
that is otherwise ineffective. It is also easy to underestimate the amount
of effort and practice needed to develop literacy. Certainly the conditions
that motivate or demotivate learners to persist with complicated tasks such
as reading and writing are complex. Although lack of persistence is often
discussed solely in psychological or dispositional terms, such as being intrinsically motivated or self-regulated, most contemporary researchers of
130
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motivation recognize the power of the learner’s environment—instructional
interactions and structures, relationships, and broader social and cultural
experience—to affect motivation, engagement, and goal attainment (e.g.,
Anderman and Anderman, 2010). This chapter integrates findings from
disciplines that offer complementary perspectives on these issues (psychology, anthropology, and sociology) to obtain a more complete understanding of where to focus efforts to increase adults’ persistence with learning.1
The framework for the chapter, shown in Figure 5-1, specifies the multiple
dimensions of persistence and puts at the center the question of how to
support it through the design of effective learning environments.
Box 5-1 identifies principles that are reasonable to use and further
study to determine how best to support adults’ persistence in developing
literacy given current research. The principles are derived mainly from decades of research with students in school settings, adolescents in programs
outside school, adults in workplace training, and adult behavior change
more generally. Studies of high school dropouts, community college and
university students, and adults in literacy education were included when
available. The principles must be studied further, however, with adults
needing to improve their literacy since they have for the most part not
been included in the research studies. The chapter concludes with needs for
future research, which are summarized in Box 5-2.
THE PSYCHOLOGY OF MOTIVATION AND LEARNING
An impressive array of contributors to individual motivation has been
identified in psychological studies, among them self-efficacy (e.g., Bandura,
1977; Eccles et al., 1983), self-control (e.g., Findley and Cooper, 1983), goal
orientations and task choice (e.g., Ames, 1992; Nicholls, 1984; Pintrich
and Garcia, 1991; Urdan and Maehr, 1992), interest (e.g., Alexander,
Kulikowich, and Jetton, 1994; Renninger, Hidi, and Krapp, 1992; Schiefele,
1996a; Wade, 1992; Wade et al., 1993), self-regulation (e.g., Butler and
Winne, 1995; Pintrich and DeGroot, 1991; Pintrich, Marx, and Boyle,
1993; Schunk and Zimmerman, 1994; Zimmerman, 1989), self-concept of
ability (Eccles et al., 1983), and others. Before examining these constructs
in greater depth, there are several general points to note. First, each factor, although distinguishable and discussed separately, interacts with the
others in complex ways to influence motivation to persist. For instance,
1 The

most profound area of difference among these three disciplines lies in how the relationship between individuals and social systems is conceptualized. The different fields use different
terms to discuss motivation, resilience, and persistence. These different terms connote unique
meanings specific to the theoretical underpinnings of each field, and so the distinctions are
retained in this chapter to signify important differences among the various perspectives that
are likely to be useful for conceptualizing effective practices.

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

132

IMPROVING ADULT LITERACY INSTRUCTION

Persistence

Movaon,
Engagement, and
Interest That
Support Persistence

Engaging Contexts,
Texts, and Tasks That
Support Persistence

Systems and
Structures That
Support Persistence

FIGURE 5-1 Factors that support or constrain persistence in learning.

the goals people set are related to their sense of self-efficacy, or perceived
Figure
ability to perform well on a task,
and5-1
the value they assign to the task.
Second, although often discussed as stable attributes of an individual, a
person’s self-efficacy, self-regulation, goal orientation, and so on can differ
depending on the context and the activity. Third, each of these contributors

BOX 5-1
Design Principles from Research on
Motivation, Engagement, and Learning
•
•
•
•
•
•
•
•
•
•

•
•

 evelop self-efficacy and perceptions of competency.
D
Help learners set appropriate and valuable learning goals.
Set expectations about the amount of effort and practice required to develop
literacy skills.
Help learners develop feelings of control and autonomy.
Foster interest and develop beliefs about the value of literacy tasks.
Help learners monitor progress and regulate their behavior toward goal
attainment.
Teach students to make adaptive attributions for successes and failures.
Provide learners’ with opportunities for success while providing optimal challenges to develop proficiencies.
Foster social relationships and interactions known to affect learning.
Use classroom structures and select texts and materials to help learners identify with learning and literacy tasks that counter past negative experiences with
schooling.
Assist with removing barriers to participation and practice to ensure that learners have the motivating experience of making progress.
Give learners access to knowledgeable and skilled teachers and appropriately
designed materials.
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BOX 5-2
Directions for Research on the Motivation, Engagement,
and Persistence of Learners in Literacy Instruction
•

•

•

•

•

•

•

•

•

 xperiments to identify instructional approaches that motivate engageE
ment and persistence with learning for low-literate adults. The interventions should aim to understand how individual, social, cultural and systemic
influences interact to affect persistence. The research should focus at the
task and instructional program levels. It should also evaluate ways to support
students in meeting immediate literacy goals and sustained learning to meet
longer term literacy needs.
Development of measures to assess student motivation and test hypotheses about how to motivate adult learners’ persistence. Reliable and valid
measures are needed to assess motivation and related constructs, such as
engagement and interest, which are geared toward the adult literacy education context. These measures need to be developed for use in intervention
research at the task, program, and sustained learning levels.
More thorough understanding of adult learners. Rich descriptive information is needed of learners’ circumstances and contexts (e.g., educational
experiences, job, family, health), and how these relate to the effectiveness of
various strategies to support engagement and persistence in adult literacy
instruction.
How the various components of motivation relate to one another to affect persistence in the adult instruction context. Constructs and models
of motivation need to be clarified, applied, and tested in the context of helping
people to persist in adult literacy education.
Texts and tasks for adult literacy instruction. It is important to understand
how the texts and tasks made available to learners, and how their perceptions of these texts and tasks affect motivation to persist, even in the face of
linguistic and cognitive challenges.
Group differences and similarities in the factors that influence motivation to persist with learning, reading, and writing. Although principles of
motivation apply across populations, group differences in persistence can be
expected according to age and other characteristics of the learner.
Technology. Key areas for study are the features and formats of technologies
that motivate persistence and the best ways to introduce technologies and
support their use. Outcomes that may be measured include attitudes toward
literacy, task enjoyment, perceived task difficulty, expectations for success,
and literacy skills.
Conditions that motivate enrollment in literacy courses. The circumstances (e.g., mandatory enrollment) and incentives that affect decisions to
enroll in literacy courses must be determined both to influence enrollment and
identify moderators of instructional effectiveness.
Development and implementation of support systems for motivating persistence. The contexts, texts, tasks, systems, and structures of adult literacy
instruction require as much research-based attention as do the individuals who
must persist in learning.
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is amenable to change and is developed and affected by various aspects of
the learner’s environment.
Self-Efficacy
When learners expect to succeed, they are more likely to put forth the
effort and persistence needed to perform well. More confident students are
likely to be more cognitively engaged in learning and thinking than students
who doubt their capabilities (e.g., Pintrich, 1999; Pintrich and Schrauben,
1992; Schunk, 1991). Indeed, self-efficacy is a strong predictor of many
educational, physical, and mental health outcomes (Bandura, 1997) and
has been associated with better literacy skills (Pajares, 2003). Self-efficacy
beliefs relating to the ability to write, for instance, have been associated
with better writing performance (see Pajares, 2003), whereas apprehension
about writing usually predicts weak performance in writing (e.g., Madigan,
Linton, and Johnston, 1996).
Self-efficacy is often confused with global self-esteem. Whereas selfefficacy refers to learners’ beliefs about their abilities in a certain area, such
as literacy, or their ability to complete a specific type of literacy task (e.g.,
writing short stories, reading the newspaper, reading a mystery novel, reading and comprehending an instruction manual), global self-esteem refers
to how one feels about oneself generally (Crocker, Lee, and Park, 2004;
Wigfield and Karpathian, 1991; Wylie, 1979). It is possible to have high
self-esteem generally while having low self-efficacy in one domain. Whether
or not low self-efficacy in one area affects global self-esteem depends partly
on how important that particular skill or behavior is to the person’s identity
and goals and whether it is valued by the people that matter to the learner
(Harter, 1999; Roeser, Peck, and Nasir, 2006).
Self-efficacy and self-esteem also relate differently to learning and other
outcomes. Whereas self-efficacy in a particular domain, such as education
or health, relates positively to outcomes in that domain, the relation between general self-esteem and any given outcome is weak. Indeed, there is
little evidence that enhancing students’ general self-esteem leads to increases
in achievement (Baumeister et al., 2003; Wylie, 1979). Thus, although
raising general self-esteem often is promoted as a panacea, the actual relations between self-esteem and beneficial outcomes are minimal (Baumeister,
Smart, and Boden, 1996; Kohn, 1994).
Many adults are likely to have experienced difficulty with literacy starting in childhood (Corcoran, 2009). It can be expected that some adults
enter literacy education questioning their ability to learn to read and write.
Many may not have the confidence to enter literacy education programs,
and, if they do enter, lack the self-efficacy needed to persist. How, then,
might teachers increase self-efficacy? Research points to three areas that
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require attention: (1) setting appropriate goals, (2) provision of feedback
to achieve appropriate attributions for success and failure, and (3) progress
monitoring.
Appropriate Goals
Goals are extremely important in motivating and directing behavior
(Austin and Vancouver, 1996). Adults often have very general ideas about
why they need or want to learn to read or write. Instructors need to assist
learners with breaking down their learning goals into short-term literacy
goals (i.e., proximal goals) and long-term literacy goals (i.e., distal goals)
to motivate persistence and progress. Setting proximal goals, not just distal
ones, is much more likely to result in experiencing success, which enhances
self-efficacy (Schunk, 1991). Opportunities to achieve short-term goals are
especially motivating in complex domains such as reading and writing, in
which substantial time and effort are required and reaching distal goals can
take months or even years (Schunk, 2003).
Supporting students’ awareness of progress week by week can motivate
persistence. As students reach proximal goals and recognize that short-term
achievements are the path toward reaching long-term goals, they will be
motivated to set and work toward new goals and thus continue to learn.
In contrast, if focused only on distal goals, students can become frustrated
with what appears to be minimal progress, and so self-efficacy and then
persistence may suffer.
Learning proceeds best if students engage in activities that afford opportunities to be and feel successful but that also develop new proficiencies. People persist at a task when the activity is optimally challenging,
meaning that the activity is well matched with the person’s skill level (e.g.,
Csikszentmihalyi, 1975; Csikszentmihalyi, Abuhamdeh, and Nakamura,
2005; Deci, 1975; Payne et al., under review). People also attempt to
regulate learning so as to allocate effort to material and activities that are
neither too easy nor too hard (Kornell and Metcalfe, 2006; Metcalfe, 2002;
Metcalfe and Kornell, 2003, 2005; Son and Metcalfe, 2000). Allocating
attention in this way to optimize learning may be especially important for
older adults (Miles and Stine-Morrow, 2004). One strategy to encourage
persistence is to help learners set short-term, or proximal, literacy goals
that are optimally challenging and reachable within a short period of time
(Manderlink and Haraciewicz, 1984; Schunk, 1991, 1996). Appropriate
scaffolding can support learners in moving toward those goals (Bruner,
1960; National Research Council, 2000; Vygotsky, 1978) and experiencing
the motivating positive affect that comes from success.
Research on goal orientation theory (also referred to simply as “goal
theory”) has identified the personal goals that motivate learners to achieve
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and that are shaped by aspects of their environment (e.g., classroom learning environments) (Ames, 1992; Ames and Ames, 1984; Midgley, 2002).
Personal goal orientation refers to learners’ individual beliefs about their
reasons for engaging with academic tasks; goal structures refer to students’
perceptions of the goals that are emphasized in such environments as
classrooms (Anderman and Wolters, 2006; Midgley, 2002). In research on
achievement motivation, personal goal orientations are often broken down
into three types of goals: mastery goals, performance-approach goals, and
performance-avoidance goals. An additional type of goal, discussed further
in the next section, is extrinsic goals in which individuals engage with a task
to achieve or earn some type of reward (Anderman, Maehr, and Midgley,
1999; Pintrich et al., 1993).
When a student holds a mastery goal, he or she engages with a task
(e.g., reading a book) in order to improve ability; the goal is to truly master
the task. When students hold mastery goals, they use themselves as points
of comparison (i.e., the student compares her or his present performance to
past performance and gauges improvement in terms of self-growth) (Ames
and Archer, 1988). The second type of goal is actually a class of goals referred
to as performance goals. Conceptualizations of performance goals since the
mid-1990s distinguish between performance-approach and performanceavoidance goals (Elliot and Harackiewicz, 1996; Middleton and Midgley,
1997). When a student holds a performance-approach goal, the goal is to
demonstrate his or her ability relative to others. With performance-approach
goals, students compare their own performance to the performance of other
individuals, with the ultimate goal of demonstrating that the student is more
competent (e.g., a better reader) than others. In contrast, when a student
holds a performance-avoidance goal, the student’s goal is to avoid appearing
incompetent or “dumb”; such students would want to avoid appearing to
others as if they have poor literacy skills.
It is possible to structure learning environments to facilitate different types of goals in learners (Maehr and Anderman, 1993; Maehr and
Midgley, 1996). Goal orientation theorists argue, and research has demonstrated, the goal structures that are emphasized in classrooms and schools
predict the types of personal goals that students adopt (Anderman, Maehr,
and Midgley, 1999; Maehr and Midgley, 1996; Meece, Anderman, and
Anderman, 2006; Roeser, Midgley, and Urdan, 1996). Specifically, when
students perceive a mastery goal structure, they perceive that mastery, effort, and learning for the sake of learning are stressed in the classroom by
the instructor; when students perceive a performance goal structure, they
perceive that learning is defined in terms of demonstrating one’s ability and
other external consequences (Kaplan et al., 2002). If a teacher emphasizes
the importance of mastering literacy skills, students are likely to adopt
mastery goals; if a teacher emphasizes relative ability (i.e., the teacher

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

MOTIVATION, ENGAGEMENT, AND PERSISTENCE

137

inadvertently makes comments that position adult learners as “good” or
“bad” readers), students are likely to adopt performance goals. Mastery is
also easier to link to successful behavior in life: people do well if they can
comprehend instructions on the job and write reports that colleagues value,
not because they got an A in a course.
In one literacy intervention based on goal achievement theory (e.g.,
Ames, 1992; Ames and Archer, 1988), Meece and Miller (1999) worked
with elementary school teachers to develop literacy activities that involved
reading extended passages of prose and writing detailed responses. When
implemented well, students’ endorsement of performance goals decreased
(i.e., students became less focused on comparing their own literacy skills
to those of others), and work-avoidance goals decreased for low-achieving
students.
Much research indicates that both students’ personal goals and their
perceptions of classroom goal structures predict valued educational outcomes. Personal mastery goals have predicted adaptive outcomes that
include persistence at tasks, choosing to engage in similar activities in the future (Harackiewicz et al., 2000), and the use of adaptive cognitive strategies
and more effective self-regulatory strategies (Elliot, McGregor, and Gable,
1999; Meece, Herman, and McCombs, 2003; Wolters, 2004). Performanceavoidance goals consistently predict maladaptive outcomes that include
increased use of self-handicapping strategies (Midgley and Urdan, 2001)
and poor achievement (Skaalvik, 1997). Results for performance-approach
goals are mixed, with some studies finding that their adoption is related to
adaptive outcomes (Elliot, McGregor, and Gable, 1999), and others indicating that they are related to maladaptive outcomes (Middleton and Midgley,
1997; Wolters, 2004).
Personal goals tend to correspond with certain beliefs about intelligence
that can affect self-efficacy. Carol Dweck and her colleagues have demonstrated that students hold incremental and entity views of intelligence. Students who hold an incremental view of intelligence believe that intelligence
is malleable and that it is possible to learn just about anything; in contrast,
students who hold an entity view of intelligence believe that intelligence
is fixed, so a person cannot effectively learn more than they are naturally
capable of learning.
Students who hold an incremental view of intelligence are likely to
adopt mastery goals, and students who hold entity views of intelligence are
likely to adopt performance goals (Dweck and Leggett, 1988). It appears
possible, however, to alter beliefs about intelligence via interventions or
manipulations (Dweck, 2008). For instance, feedback that focuses learners’
attention on the processes of learning, including the use of strategies, effort,
practice, and the general changeable and controllable nature of learning,
can foster more incremental views of ability with positive outcomes. One
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challenge to implementing these practices, however, is that teachers may
hold similar views about the malleability of intelligence, as in one study
of two university teacher preparation courses (Moje and Wade, 1997).
Although documented in only one study, adult educators may benefit from
professional development to develop teaching practices that support students in developing personal mastery rather than personal performance
goals.
The broader environments of learners also can affect how they think
about themselves in relation to other groups and social systems, thereby
influencing their goals. Markus and Nurius suggest that young people make
decisions and set goals on the basis of who they think they might become
or, alternatively, who they do not wish to become, thereby shaping their
successes. Thus, this concept of “possible selves” (see Markus and Nurius,
1986) represents an important idea to pursue in research on self-efficacy
and persistence with literacy education, especially among adolescents and
emerging adults. A question is how to foster resilience—the capacity of
those exposed to risk to overcome those risks and to avoid negative outcomes—which is known to help people cope and avoid negative outcomes
in other areas that have included delinquency and behavioral problems,
psychological maladjustment, academic difficulties, and physical complications (see Rak and Patterson, 1996).
By contrast, Ogbu (1987, 1993) argued that a “cultural frame of reference” shapes the school successes of different groups by positioning some
groups in opposition to conventional notions of academic success, although
his findings have been challenged by social and cultural perspectives on
achievement (see Foley, 1999; Moje and Martinez, 2007; O’Connor, 1997),
as discussed in later sections. Similarly, other psychological studies offer a challenge to Ogbu’s theories. Eccles and colleagues (e.g., Eccles and
Midgley, 1989; Eccles et al., 1993a, 1993b), for example, suggest that a
mismatch between formal school structures and adolescents’ development
needs produces negative behaviors among adolescents, because, even as
youth are exhorted to act as responsible, decision-making beings, the capacity to make decisions and plot a possible future is taken from them by
overly controlled school environments. Thus, many adults who seek adult
literacy instruction may not have had opportunities to envision and enact a
wide range of possible selves and self-regulated practices in past schooling.
Research on possible selves (Kemmelmeier and Oyserman, 2001;
Oyserman, 1987; Oyserman, Bybee, and Terry, 2003) reveals both the
power of limiting social identities (negative gender, race, or class-based
perceptions) and the potential for interventions (Oyserman, Brickman, and
Rhodes, 2007; Oyserman, Bybee, and Terry, 2006) to help adolescent learners set goals and identify and monitor necessary life practices for persisting
toward and attaining those goals. In general, a lack of understanding for
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how to achieve desired goals ultimately chips away at motivation to persist
because individuals often think they are taking appropriate steps toward
goals, when, in reality, their daily practices interfere with taking appropriate and realistic steps toward achievement. Possible selves interventions
have been documented to assist youth in clarifying their goals, evaluating
their current practices, and developing plans for meeting goals (Oyserman,
Brickman, and Rhodes, 2007; Oyserman, Bybee, and Terry, 2006). Similar
interventions could be designed for adult literacy instruction in ways that
would support both adult literacy educators and adult learners.
Beliefs about personal efficacy (and control) can decrease in older
adulthood (Lachman, 2006; Miller and Gagne, 2005; Miller and Lachman,
1999), although individual differences are observed (e.g., adults with active
lifestyles also have more positive self-efficacy beliefs; Jopp and Hertzog,
2007). Such beliefs can be modified, however, with cognitive restructuring (Lachman et al., 1992) and experience with cognitive tasks in which
realistic goals are set and progress is monitored relative to those goals
(West, Thorn, and Bagwell, 2003). Research shows it is important to attend to changing self-efficacy beliefs in adulthood: positive beliefs about
one’s cognitive capacity in adulthood can affect performance by enhancing perseverance in the face of cognitive challenge (Bandura, 1989b) and
by engendering the use of effective strategies for learning (Lachman and
Andreoletti, 2006; Stine-Morrow et al., 2006a). Self-efficacy beliefs at
midlife predict changes over time in cognitive ability (Albert et al., 1995;
Seeman et al., 1996). Similarly, beliefs in one’s own capacity to be effective
with cognitive activities (e.g., self-efficacy, control beliefs) predict cognitive
and intellectual performance across the life span (Bandura, 1989b; Jopp
and Hertzog, 2007; Lachman, 1983).
Altogether, research on goals and goal setting indicates that the instructional practices used in classrooms are likely to affect learners’ adoption
of goals that affect self-efficacy. Goals should be optimally challenging to
increase engagement and persistence with learning as well as progress. If
instructors emphasize mastery, effort, and improvement, then students will
be more likely to adopt personal mastery goals; the adoption of mastery
goals subsequently predicts valued learning outcomes, including persistence
at reading, choosing to engage in additional literacy activities in the future,
and the use of more effective reading strategies. If, however, instructors emphasize grades, relative ability, and differences in progress and achievement,
students will be more likely to adopt performance goals (either approach or
avoid) and experience maladaptive outcomes (e.g., use of less effective reading and writing strategies) (Ames and Archer, 1988; Anderman and Wolters,
2006; Nolen, 1988; Nolen and Haladyna, 1990). Thus, it is particularly
important for adult educators to have training and professional development that helps them to recognize the importance of goal orientations and
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structures and to become skilled in the use of instructional practices that
will foster the adoption of appropriate goals and adaptive goal orientations
and structures in their students.
Feedback and Framing: Adaptive Explanations for Success and Failure
Adaptive self-efficacy requires having fairly accurate perceptions of
one’s current competencies, which in turn requires the opportunity to receive feedback and monitoring of progress. Overestimating one’s ability to
read and understand a text, for instance, will not lead to engaging in the
behaviors needed to develop new skills (e.g., Pintrich, 2000b; Pintrich and
Zusho, 2002); similarly, underestimating one’s abilities may lead to coping or hiding behaviors that prevent the learner from making use of their
existing skills and resources for learning (Brozo, 1990; Hall, 2007). Clear,
specific, and accurate feedback that focuses on competence, expertise, and
skill is needed to promote self-efficacy. The feedback should be appropriate to the learners’ level of progress and relate directly to the specific area
that needs improvement, which requires sound assessment. Dynamic assessments, although they need further development, are promising in this
regard because they can provide the feedback needed to target supports and
instruction within the learners’ zone of proximal development (Vygtosky,
1978, 1986).
Experiences with learning can trigger questions such as: Why did I do
badly? (after receiving a low score on an evaluation).Why can’t I understand this? (after failing to comprehend a paragraph). Why can’t I write
sentences that make sense? (after being unable to write a coherent short
story). The attributions students form in response to such questions will
either motivate or demotivate their persistence. Those who have struggled
with reading and writing and perhaps with continuing their literacy education in the past are likely to have formed attributions that lead to lack of
persistence.
To persist, learners need feedback and models that help frame their experiences with learning and develop adaptive explanations for successes and
failures. Consistent with attribution theory (Weiner, 1985, 1986, 1992), a
learner who is experiencing failure or difficulty comprehending a text, for
example, will be more likely to persist if he or she attributes the difficulty
to something external (e.g., a boring text), something uncontrollable (e.g.,
being ill), or something unstable (e.g., feeling depressed that day). A learner
who experiences success at a task will be more likely to persist if progress
is attributed to something internal (e.g., personal enjoyment of reading),
controllable (e.g., practice, spending a lot of time working on the text), and
stable (e.g., a belief in one’s ability as a reader) (Schunk and Zimmerman,
2006).
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Many adults in need of literacy development are likely to have experienced years of combined low interest, low perceptions of literacy ability,
and poor achievement in literacy (Denissen, Zarrett, and Eccles, 2007).
After experiencing years of difficulty with reading and writing, some adults
can enter into each literacy task with the assumption that their capacities
are limited, an assumption that threatens motivation to persist at the task
and perhaps with literacy education in general (Brozo, 1990; Hall, 2007).
Instructors can help adults to overcome the potentially demotivating effects
of past experiences if they attempt to understand the learning histories of
adults and actively seek to shape the attributions they could be making to
explain their experiences during the course of instruction.
Students of all ages can find errors demotivating. Research from organizational psychology and adult training studies suggests the benefits of error
management—that is, leading adults to expect errors as a part of the learning process and then providing strategies for coping with and learning from
errors (Keith and Frese, 2008; Van der Linden et al., 2001). Likewise, in
education, instructors need to know how to recognize and correct ingrained
negative attributions by providing feedback that stresses the processes of
learning, such as the importance of using strategies, monitoring one’s understanding, and engaging in sustained effort, even in the face of challenge.
When a student does not experience success (e.g., is unable to make sense
of the overarching point of a short story), instructors can help the learner
employ reading strategies that can elucidate the meaning and provide a
different frame for thinking about successful reading. With repeated reframing, instructors can help learners develop attributional styles that motivate
persistence and move beyond dichotomous attributional frames (i.e., “the
problem is entirely inside my head or the problem is entirely in the text,
task, or setting”) and toward frames that allow learners to employ strategies and skills for constructing meaning in a wide range of literacy tasks.
If learners attribute poor performance on an assignment or assessment
to uncontrollable circumstances, they may feel helpless and become less
motivated to engage with literacy activities in the future (Anderman and
Anderman, 2010). However, if the learners attribute poor performance
to something controllable (e.g., a lack of appropriate effort or the use of
inappropriate reading strategies), then motivation may not suffer, since the
student should realize that exerting greater effort or using different strategies should lead to better results.
Vicarious experience (i.e., observing others successfully perform specific
tasks or use specific strategies) (Bandura, 1997) is another way to frame
learner’s attitudes toward learning and increase self-efficacy. For instance,
instructors or students might model literacy strategies or other learning behaviors. This approach has been effective with struggling early adolescent
readers using such methods as reciprocal teaching (Brown and Palincsar,
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1982; Palincsar and Brown, 1984) or questioning the author (Beck and
McKeown, 2002; McKeown, Beck, and Blake, 2009). It is always important, however, to adhere to good practice for modeling literacy strategies
(Palincsar and Brown, 1984).
Attribution theory and research suggest that teachers can contribute
to the development of negative attributions in a variety of ways. One obvious way is to communicate, intentionally or unintentionally, to learners
that a reading problem is internal to them. Teaching practices that could
build negative internal attributions include labeling readers and writers
as strong or struggling; making obvious assignments of readers and writers to working groups by skill level; and encouraging some learners to
excel, while exhibiting clearly low expectations for others. In addition,
providing inadequate or no feedback can also signal the idea that skills are
inherent and immutable. For example, if a teacher responds to an answer
with, “No, that is wrong” and does not provide feedback or suggestions
for development, then the student may develop or apply a maladaptive
attribution (e.g., “I must be stupid”); an internal, stable, and uncontrollable attribution for failure that is unlikely to enhance motivation to read.
Progress Monitoring and Self-Regulation
Students who are self-regulating—who set goals, make plans for reaching their goals, and then monitor and regulate their cognitions and behavior—are more likely to do well on academic tasks. Although much research
focuses on the cognitive aspects of self-regulation (e.g., use of cognitive and
metacognitive strategies during reading and writing tasks), less attention
has been paid to how students monitor and control their learning-related
motivations and affect (Pintrich, 2003). They may need help, however, with
recognizing and appreciating their progress so that they feel efficacious and
persist.
Assessments of progress are important and are hallmarks of American
education. However, the ways in which assessments are administered and
the ways in which feedback is presented can have important effects on
motivation. Discourse in the adult education classroom that stresses the
importance of assessments and tests can lead students to adopt performance
goals (Anderman and Maehr, 1994). As discussed previously, the adoption
of performance goals is related to some problematic academic outcomes,
particularly when students adopt performance-avoid goals (i.e., to avoid
appearing incompetent) (Middleton and Midgley, 1997). When students are
focused on how they compare to others academically, they may use less efficient cognitive strategies (Anderman and Young, 1994; Nolen, 1988; Nolen
and Haladyna, 1990), and they may engage in various self-handicapping
behaviors (Urdan, 2004; Urdan and Midgley, 2001; Urdan, Midgley, and
Anderman, 1998).
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A number of research-based instructional strategies for administering
assessments can help to avoid demotivating students. First, results of assessments should be presented privately. The presentation of assessment
results in a public manner is highly conducive to the adoption of performance rather than mastery goals (Anderman and Anderman, 2010; Maehr
and Anderman, 1993). Second, whenever possible, adult educators should
encourage students to focus on effort and improvement. Motivation is
enhanced if students feel they can improve if they work hard at a task. If a
student does not receive an acceptable score on an assessment, motivation
research suggests that an effective strategy is to allow him or her to take
the assessment again. As discussed further in the next section, intrinsic
motivation is enhanced when students are rewarded on the basis of their
improvement rather than absolute scores (MacIver, 1993) or other external
rewards that can decrease effort and academic performance.
Intrinsic Motivation
Intrinsic motivation refers to undertaking a behavior for its own sake,
enjoyment, and interest and with a high degree of perceived autonomy—or
willingness, volition, and control (Deci and Ryan, 1985). Students who are
more intrinsically motivated or perceive their behaviors as autonomous
show better outcomes for text recall (Ryan, Connell, and Plant, 1990),
physical education high school coursework (Boiché et al., 2008), college student well-being (Levesque et al., 2004), and college course grades
(Burton et al., 2006). Intrinsic motivation is affected by rewards for performance, the degree to which the learner values the learning activity and task,
the learner’s interest in the activity or task, and opportunities for choice or
other ways of participating in learning to develop autonomy.
Extrinsic Rewards
The effects of extrinsic rewards on perceptions of control and autonomy, and thus on the development of intrinsic motivation, are debated
(Cameron and Pierce, 1994, 1996; Cameron, Banko, and Pierce, 2001;
Deci, Koestner, and Ryan, 1999, 2001; Eisenberger, Pierce, and Cameron,
1999; Henderlong and Lepper, 2002; Kohn, 1996; Lepper, Greene, and
Nisbett, 1973; Lepper and Henderlong, 2000; Lepper, Keavney, and Drake,
1996; Ryan and Deci, 1996). Some argue that extrinsic incentives are not
harmful to intrinsic motivation (e.g., Cameron, Banko, and Pierce, 2001;
Eisenberger, Pierce, and Cameron, 1999), and others argue that they ultimately lower intrinsic motivation. The case against extrinsic rewards has
been confirmed in a meta-analysis of 128 experiments (Deci, Koestner, and
Ryan, 1999; see also Deci, Koestner, and Ryan, 2001). For instance, extrinsic rewards can lead to more rigid, less flexible, and slower problem solv-
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ing (e.g., Glucksberg, 1962; McGraw and McCullers, 1979). Performance
decrements can result from large financial incentives (Ariely, Gneezy, and
Lowenstein, 2009). Undermining effects have been especially prominent
under certain conditions: when the rewards were salient (Ross, 1975), expected (Lepper, Greene, and Nisbett, 1973), or contingent on doing a task
(Deci, 1972). One possibility is that extrinsic rewards thwart the person’s
sense of autonomy and control (intrinsic motivation), as has long been
hypothesized (see de Charms, 1968; Heider, 1958).
The conditions under which extrinsic rewards or incentives for adults
affect their participation and persistence in adult literacy programs are not
known. State and federally funded adult literacy programs at times offer
incentives for enrollment. For example, many adult education courses,
which include various courses in literacy, are provided free of charge in
the city of Philadelphia. In this type of program, the concept of incentive
was reframed as an opportunity that made it possible for adults to enroll
in the courses (i.e., the payment was provided prior to enrollment, thus affording opportunity). When opportunities, such as support for child care,
coverage of costs of enrollment, or replacement of lost wages are used up
front to minimize barriers to participation, such opportunity enhancers may
not have the negative impact documented for simple extrinsic rewards. By
contrast, other programs provide incentives upon completion of programs
or during program participation.
Research suggests that some type of opportunity or incentive system
will continue to be used, and in some instances they may have positive
effects. For example, the state of Tennessee recently implemented a cashincentive program (i.e., students received cash incentives for participating
in adult education classes); the results of a nonexperimental study suggested
that the introduction of rewards was related to achievement and to passing
the general educational development examination among welfare recipients
(Ziegler, Ebert, and Cope, 2004). The issue of the effects of various types of
incentives is complex in the context of understanding persistence in adult
literacy programs and is worthy of further research to determine the conditions under which some types of incentives might motivate certain learners
under particular circumstances.
Research suggests, however, that if students enroll in adult literacy
courses simply to be able to obtain an extrinsic reward, such as job referrals, their motivation to subsequently use and engage with subsequent
literacy activities may diminish or be undermined once the reward (i.e.,
a job or a job placement referral) is received. Although the aim of adult
literacy programs may be to enhance the literacy skills of adult learners, it
is possible that some types of rewards might undermine their motivation to
continue to read or write for other purposes, but this is an open research
question. If extrinsic incentive programs are offered, then research clearly
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indicates that it is important to implement such programs in a way that
enhances engagement so that any intrinsic motivation toward literacy is
not diminished. Specifically, extrinsic rewards should be presented so that
students perceive them as providing information about their progress rather
than as controlling their behavior (Deci and Ryan, 1987; Pittman et al.,
1980). The reward should be contingent on the student’s having learned
specific literacy skills or reached specific goals, rather than for simply engaging with or completing a literacy task or course, which is more likely
to be experienced as controlling (Deci, 1975; Deci and Ryan, 1987). For
instance, if the reward provided by an adult education course is a job referral, then the job referral should be offered for having learned specific skills
(e.g., being able to write a coherent essay), not for merely having completed
a set of tasks (e.g., completing all exercises in a course). In this case, the
learner’s intrinsic motivation is less likely to be undermined because he or
she is likely to perceive the reward to be a natural consequence of having
learned specific skills.
In sum, it is not completely clear, especially in the context of adult literacy education, how extrinsic rewards contribute to persistence when used
in conjunction with other practices known to develop a person’s autonomy,
interest, and beliefs about the value of the behavior to be performed. Research is needed with adults to determine more fully how various types
of rewards combine with other factors to support and maintain student
motivation and persistence. The effects of rewards and incentives are likely
to differ depending on characteristics of learners and their circumstances.
Interest
Adult learners are likely to put forth more effort and stay engaged in
tasks they find interesting (Wigfield and Eccles, 1992). Researchers have
made a useful distinction between personal and situational interest (Hidi
and Harackiewicz, 2000; Krapp, Hidi, and Renninger, 1992; Renninger,
2000), which has implications for motivating adult learners. Personal interest is the interest that learners bring into classrooms; it represents longstanding preferences of learners. When students are personally interested in
topics covered in reading passages, recall of the main ideas of the passages
is enhanced (Schiefele, 1996a) and subsequent motivation in related texts
is maintained (Ainley, Hidi, and Berndorff, 2002). In contrast, situational
interest is transitive; it is the type of interest that is inspired by a particular
event or characteristic of an experience, which might include features of
a text or task. Situational interest is related to engagement with literacy
activities in adult college students (Flowerday, Schraw, and Stevens, 2004)
and in young children (Guthrie et al., 2006b). A student who has not previously expressed any interest in a skill, such as writing persuasive essays,
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might become interested in the topic if presented in a manner that inspires
interest (e.g., the opportunity to experience the value of the persuasive
essay for college or job applications, changing public opinion, or simply
self-expression).
The real challenge, however, is moving learners from situational to
personal, or sustained, interest in a way that inspires persistence even when
faced with challenging reading tasks or lack of background knowledge.
Guthrie and colleagues (2006a) have demonstrated how situational
interest can be used to motivate initial reading and, with scaffolded knowledge development and the teaching of reading strategies, children can develop sustained interest and proficient skills necessary to read and learn in
the domain of science. The value of giving readers opportunities to choose
texts that connect with or expand their interests is a major finding of reading motivation research (Baker, 1999; Guthrie and Wigfield, 2000; Moje
et al., 2010). When young readers are more engaged by the topic of a text,
for whatever reason (i.e., to solve a problem or simply to read for amusement), they are more motivated to continue reading (Guthrie and Wigfield,
2000). Similarly, interest in the topic or purpose of a writing task predicts
the writing performance of students in secondary schools (Albin, Benton,
and Khramtsova, 1996).
Studies, mostly qualitative, on writing in adult education settings
(Branch, 2007), on college freshman’s attitudes about their writing
(Jones, 2008), and on basic writers’ sense of appreciation and motivation
(McAlexander, 2000; Minnot and Gamble, 1991) suggest that instruction
that facilitates motivation and investment in learning and increases a learner’s sense of ownership, involvement, and sense of self-efficacy contributes
to successful ongoing learning.
To support persistence, adult literacy instructors can use easy and costeffective ways to learn about students’ personal interests (e.g., asking them
to share with the instructor only on a sheet of paper five topics they find
personally interesting and five they view as boring). Instructors can use
this information to select meaningful texts, tasks, and writing prompts and
assignments to engage learners, support feelings of autonomy and control,
and facilitate continued intrinsic motivation and engagement (Padak and
Bardine, 2004). Situational interest can be generated and personal or sustained interest can be developed if instructors use well-written texts, videos,
and graphics that incorporate vivid imagery and facilitate connectivity
among ideas (Wade, Buxton, and Kelly, 1999).
A recent review identified six research-based strategies that literacy
instructors can employ to enhance situational interest among students
(Schraw and Lehman, 2001). These include (1) offering meaningful choices
to students (e.g., allowing them to occasionally choose from among several texts), (2) using well-organized texts, (3) using texts that include vivid
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imagery, (4) using texts about which students have some prior knowledge,
(5) encouraging students to actively and creatively think about the material
they are reading, and (6) providing relevant cues for students (e.g., prompting them while reading or providing advance organizers to help make sense
of the material).
Guthrie and colleagues’ work further demonstrates that when situated
in interesting material, reading strategy instruction improved children’s motivation and reading skill. Specifically, Guthrie’s Concept-Oriented Reading Instruction (CORI)—tested with elementary school children—embeds
the teaching of reading in cycles of activity that occur around particular
science concepts. CORI involves firsthand experiences, reading, strategy
instruction, peer collaboration, and public forms of communication. Key
to the success of the CORI model is that instruction focuses on integrating
instruction designed to motivate readers, develop conceptual knowledge
in the domain, and foster the use of reading strategies. A year-long CORI
intervention resulted in increased elementary school students’ strategy use,
conceptual learning, and text comprehension compared with control classrooms (Guthrie et al., 1999).
Digital media are a promising way to give access to a broad range of
text genres and topics to stimulate interest in reading and writing for all
students, including adults. The use of digital technologies for exposure to
genres and topics, for scaffolding, and for practice are likely to motivate
interest in at least three ways: they are novel; they can ease the unpleasant
parts of practice, and they can empower the learner through development
of valued, relevant digital literacy skills.
Values
It is possible to distinguish between the motivating forces of value and
interest. A person may persist with a task that is not initially intrinsically
interesting if it is valued. Value refers to learners’ beliefs about whether a
domain or task is (1) enjoyable (intrinsically interesting), (2) useful, (3) important to identity or sense of self, and (4) worth investing time in (Eccles
and Wigfield, 2002; Eccles et al., 1983; Wigfield and Eccles, 1992, 2000,
2002). In fact, motivation research from an expectancy-value framework
(Wigfield and Eccles, 1992) points to several potential paths for motivating
adults to learn and maintain literacy skills. In this framework, expectancy
beliefs, like self-efficacy, refer to learners’ beliefs about their abilities to succeed in an academic domain (e.g., writing) (Eccles et al., 1983).
Key to the theory is the idea that these dimensions work together; a
less-than-skilled reader may nevertheless approach a difficult reading task
with strong motivation to persist in the task if it is interesting, useful, or important to the reader’s identity. Moje and colleagues (2008), for example, il-
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lustrated the value that adolescent readers attached to various texts because
those texts taught them important life lessons or provided them information
necessary for fitting in with a group or social network. Similarly, Dinsmore
and colleagues (2010) demonstrated the multiple dimensions that motivate
late adolescent readers (undergraduate students) who might lack reading
skill to persist as “effortful processors” (Alexander, 2003) in the face of
difficult text. Longitudinal studies have shown that value beliefs predict
such choices as intentions to enroll in future mathematics courses and actual course enrollment, whereas expectancy beliefs relating to self-concept
of ability predict achievement in English classes once enrolled (e.g., Durik,
Vida, and Eccles, 2006). However, as previously discussed, recent evidence
suggests that self-concept of ability, in particular, predicts both time spent
in voluntary reading and achievement in both general and some domainspecific reading tasks (e.g., on science and social studies text passages), even
more than time spent in voluntary reading (Moje et al., 2010).
Although valuing an activity is important for learning in the context
of compulsory education, it is vital to persisting in adult literacy education
(see Anderman and Anderman, 2010, for a review). When individuals value
a particular literacy activity, such as reading about current events, they are
more likely to choose to engage in it in the future (Meece, Wigfield, and
Eccles, 1990; Wigfield and Eccles, 1992). Adults are likely to enter literacy
instruction holding beliefs about the degree to which they value or like
reading and writing and the types of literacy activities they value given that
such beliefs form early in childhood and predict engagement with literacy
activities in later grades (Durik, Vida, and Eccles, 2006).
To summarize, research suggests that if adults are enrolled in adult
education courses and develop and maintain positive values about the
literacy activities they engage in (i.e., they come to believe that the courses
are useful, important, interesting, and worth their time), then they will be
more likely to persist with learning. Although it is clear that instructors
need to help their students develop these values and that the development
(or internalization) of values relating to learning and literacy is possible,
most of the relevant findings are drawn from populations other than adults
needing literacy improvement, and more research is needed on how to affect
adults’ values related to literacy and literacy tasks over time.
Control and Autonomy
When students (children and adolescents) believe that they have some
control over their own learning, they are more likely to take on challenges
and to persist with difficult tasks, compared with students who perceive that
they have little control over their learning outcomes (Schmitz and Skinner,
1993; Skinner, 1995; Skinner, Zimmer-Gembeck, and Connell, 1998). A
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controlling or pressured climate in a classroom (Ryan and Grolnick, 1986),
home (Grolnick and Ryan, 1989), or work group (Deci, Connell, and Ryan,
1989) is known to decrease motivation to perform a variety of behaviors.
The factors that promote versus diminish control and the motivating effects
of autonomy have been studied in areas as varied as the following:
•
•
•
•
•
•
•
•
•
•

parenting (Grolnick and Ryan, 1989),
management (Baard, Deci, and Ryan, 2004),
dentistry (Halvari and Halvari, 2006),
environmental sustainability (Pelletier et al., 1999),
sport (Chatzisarantis and Hagger, 2007),
virtual worlds (Ryan, Rigby, and Przybylski, 2006),
psychotherapy (Ryan and Deci, 2008),
religion (Ryan, Rigby, and King, 1995),
politics (Koestner et al., 1996), and
friendship (Deci et al., 2006).

Experiencing higher levels of perceived self-control predicts numerous positive outcomes, among them engagement in school and academic
achievement (e.g., Skinner, Zimmer-Gembeck, and Connell, 1998). Research in education settings with elementary students, high school students,
college students, and medical or law school students has relied mainly on
students’ reports about whether they perceive their learning behaviors to be
autonomously driven or controlled. Students’ intrinsic motivation is higher
when they are taught in classrooms in which instructors are perceived as
being supportive of student autonomy (Deci et al., 1981). Teachers and
parents of young adults and adolescents who provide more autonomy support, either on their own or after training, have students or children with
a greater sense of autonomy, which in turn predicted better learning and
performance in school, greater retention, higher well-being, persistence with
finding employment, and pursuit of additional learning opportunities (Black
and Deci, 2000; Hardre and Reeve, 2003; Niemiec et al., 2006; Soenens and
Vansteenkiste, 2005; Vallerand and Bissonnette, 1992; Vallerand, Fortier,
and Guay, 1997; Vansteenkiste et al., 2004). Similarly, children of teachers
who were more supportive of autonomy were judged to be more competent and better adjusted (Grolnick and Ryan, 1987). Similar findings have
emerged for students in professional schools (Sheldon and Krieger, 2007;
Williams and Deci, 1996; Williams et al., 1997). The amount of autonomy
any learner desires, however, appears to depend on how competent and
self-efficacious he or she feels. If the task is new or especially challenging,
an individual may appreciate having little autonomy.
Providing people with choice about what activities to do and how to do
them can increase intrinsic motivation (Zuckerman et al., 1978). Intrinsic
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motivation appears to be enhanced through choice when a moderate (and
so not overwhelming) number of options are provided (Iyengar and Lepper,
2000). Motivation to learn in particular is enhanced when students are able
to make meaningful choices during instruction (Moller, Deci, and Ryan,
2006; Ryan and Grolnick, 1986). This is clear from studies of engaged
reading and writing among children and adolescents (Baker, 1999; Moje,
Dillon, and O’Brien, 2000; Moje et al., 2008; Moje, Willes, and Fassio,
2001). Thus, to develop motivation, learners should be allowed to make
some decisions about their instruction and control their outcomes (see
Eccles and Midgley, 1989; Eccles et al., 1993a, 1993b; Urdan, Midgley,
and Anderman, 1998).
It is important to note that building a sense of learner autonomy and
control does not mean abandoning adults to learn on their own. There are a
number of ways that adult education instructors can provide their students
with opportunities to experience autonomy that do not require sacrificing
such best practices as giving specific feedback, explicit and clear modeling
of strategies, presenting challenging literacy tasks, and helping to monitor
progress, all of which develop proficiencies and so support greater autonomy. The choices allowed can be quite small and still have important effects
on motivation. Teachers can guide readers in making choices that expand
exposure to different topics and genres and develop background knowledge
and literacy skill. Other options can be provided to enable practicing skills
within a known and comfortable genre or topic domain. Instructors can
offer students guidance on how to make their own choices depending on
what they need to practice, their skill levels, and their learning goals. It is
possible for students to be involved with other small-scale decisions about
instruction. For example, instructors can encourage adult learners to choose
whether they want to work on a reading passage individually or in small
groups, choose the order of activities during a class session, or choose the
genre of the next text that they will read.
Providing a rationale for a task or behavior also can support perceived
autonomy. For instance, Deci and colleagues (1994) found that providing
a meaningful rationale for doing an uninteresting activity, acknowledging that participants might not want to do the activity, and minimizing
the use of controlling language while highlighting choice led to increased
reports of autonomy. There is a need for more research on promoting
autonomous motivation, especially in the context of adult learning and
literacy and its effects on learning outcomes. Overall, however, the existing evidence is consistent with the principle of creating learning environments that support learner autonomy.
Adult literacy educators should also assess the learning activities they
have designed when students struggle to complete them; instead of the
learner’s skill being compromised, it may be that the learning task is inappropriate for his or her development. The task of matching tasks to a
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learner’s developing skill is extremely challenging and depends heavily
on access to data on reading and writing skills, interests, knowledge, and
needs. Adult literacy educators should also consider the role of the texts
being used for instruction. Many school-based texts are poorly structured,
dense, and devoid of the author’s voice (Anderson and Armbruster, 1984;
Armbruster and Anderson, 1985; Chamblis, 1998; Chambliss and Calfee,
1998; Paxton, 1997; Schleppegrell, 2004), often creating confusion, misconception, or boredom for adolescent readers. The texts used for instruction in adult literacy courses are even more broad-ranging and complex
than those of secondary education, thus potentially contributing to more
challenges for learners. Adult literacy educators need to carefully analyze
texts intended for instruction. Educators need to choose texts at a reader’s
instructional level and encourage writing tasks appropriate to instructional
levels. Texts and tasks also need to engage and interest the reader or writer.
SOCIAL, CONTEXTUAL, AND SYSTEMIC
MEDIATORS OF PERSISTENCE
While good instruction attempts to change individual beliefs and attitudes that can hinder persistence, it is also essential to attend to the broader
environmental mediators of learning to support adults in attaining their
learning goals (see McDermott, 1978; Moll and Diaz, 1993; Smith et al.,
1993). Issues about systems and structures are highly relevant to persistence, especially because adults have many demands on their time (i.e.,
work, family responsibilities), but limited systematic intervention research
is available to help address these issues. In this section we draw mainly from
the literature in social psychology, anthropology, sociology, the learning
sciences, and reading to identify features of the learning context, including
social structures and systems, texts, and tasks with potential to motivate or
demotivate adult learning and persistence.
Research conducted from anthropological and sociological perspectives seeks to describe conditions that may explain lack of persistence. The
research has focused mainly on K-12 populations. What follows are findings from research about aspects of the learners’ contexts that can make
attaining learning goals challenging for some populations and why youth
(and by extension, perhaps, adults) may fail to persist and thus fail to attain
their aspirations. They offer insights into ways to create more motivating
learning conditions for adults and adolescents.
Formal School Structures and Persistence
Motivation, especially in adolescence, comes in part from personal perceptions of having a choice in one’s activities. Researchers have argued that
the structures of rules, assignment of classes, and grading in secondary
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schools match poorly with adolescent needs for more space in which to
make and take responsibility for decisions about actions and self-regulation
(Eccles and Midgley, 1989; Eccles, Lord, and Midgley, 1991; Eccles et al.,
1993a, 1993b; MacIver and Epstein, 1993). Supporting this view, Connell
and Wellborn (1991) found that young people’s beliefs—particularly those
who are at risk (see Connell, Spencer, and Aber, 1994)—about their ability
to control, and thus self-regulate, academic and social outcomes depended
on the availability of contexts and experiences that allowed them some autonomy while also guiding and facilitating their decision making. Similarly,
Werner’s (1984) research on resilience suggests that youth who are required
to engage in activities that help others (e.g., working to support family members, etc.) are more resilient, or persistent, in the face of challenges. Research
also suggests that ability grouping and other related practices may have negative side effects on resilience and self-regulation (Blumenfeld, Mergendoller,
and Swarthout, 1987; Guthrie et al., 1996; Urdan, Midgley, and Anderman,
1998; Wilkinson and Fung, 2002). This research is worth pursuing further
in order to clarify the ways in which the design of school environments and
processes can support or inhibit the development of self-regulatory capabilities that are needed in order to engage in literacy practice.
Students who see themselves as marginalized resist mainstream school
structures and practices in ways that often reproduce their own marginalization and lack of attainment. These moves may appear to represent a
lack of motivation. Willis (1977), for example, studied how two groups
of boys in a British school appeared to be unmotivated to learn when in
fact they were unmotivated to participate in social structures that they felt
were inequitable. Similarly, MacLeod’s (1987, 1995) analysis of two groups
of young men of the same social class but of different races documented
the low attainment and lack of resilience or persistence in the two groups
(MacLeod, 1995). Although all the youth in his study struggled in school,
those who lacked awareness of how their racial and class status shaped
their treatment were more likely to fail in the long term.
These studies of how both social structures and the corresponding
structures of formal schooling shape aspirations, persistence, and attainment shed light on why some adolescents and adults in literacy programs
may have left school and how their motivation to learn may have been,
and may continue to be, compromised. As a result, these studies offer
important implications for different ways of structuring adult literacy
programs, especially when considered in concert with psychological perspectives on autonomy and intrinsic motivation, already reviewed.
Cultural and Linguistic Differences
Some of the most compelling anthropological studies of education include micro-ethnographies that have focused on how linguistic and cultural
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difference played a part in young people’s school successes and failures (see
Erickson and Mohatt, 1982; Gumperz, 1981; Philips, 1972, 1983). These
studies illustrated ways in which students from other than white middleclass groups struggled in the classroom because they did not possess “communicative competence” (Cazden, Hymes, and John, 1972). In other words,
they did not use the language, gestures, or even body cues (e.g., making eye
contact) that their teachers and other students understood as part of the
proper classroom norms.
Heath’s (1983, 1994) study of the language, literacy, and cultural practices of three communities augmented this research by asserting that the
young people in the working-class communities were marginalized because
schools valued the linguistic and symbolic capital of the children from the
middle-class community. Mehan, Hertweck, and Meihls (1986) illustrated
the “mediating mechanisms” of school practices, such as tracking, ability
grouping, and evaluation, which affect the different kinds of cultural capital
that students bring or do not bring to their school practices. They argued
that the ways children use their cultural capital have less to do with their
social background or ability than with what teachers and other school personnel do to work with and build cultural capital among students.
Social Relationships and Interactions
According to sociocultural theories of literacy, reading and writing are
activities that participants perceive to have meaning in specific social and
cultural contexts, which impart their own motivations (see Heath, 1983;
Scribner and Cole, 1981). Classroom collaboration is one such activity
because it fosters discourse practices in the community, from which the
participants derive motivation. Research from varied disciplines points to
several ways in which interpersonal or group activity—variously termed
“cooperation,” “collaboration,” and “collective struggle”—is likely to motivate persistence and goal attainment.
First, it is important for students to interact in a learning community as they use literacy to research and solve problems (see Garner and
Gillingham, 1996; Mercado, 1992; Moll and Gonzales, 1994; Moll and
Greenberg, 1990). Learning environments and experiences that help establish positive relations with others while developing competence in particular skills also shape engagement, motivation, and persistence (see Guthrie
et al., 2004; National Research Council, 2000; Palincsar and Magnusson,
2005). In fact, McCaslin and Good (1996) argue for reconceptualizing the
idea of self-regulation by positing the notion of coregulation. Specifically,
classroom teachers and researchers should examine how regulating one’s
learning activity is dependent on the social interactions and relationships
developed in classroom settings. Engaging learners in working together may
have positive social and literacy learning benefits.

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

154

IMPROVING ADULT LITERACY INSTRUCTION

A common means for enhancing engagement and persistence is to have
learners work together. In learning to write, collaborative arrangements
in which students work together to plan, draft, revise, or edit their texts
have a positive impact on the quality of their writing, as illustrated in a
meta-analysis by Graham and Perin (2007a). A distinguishing feature in
these studies was that collaborative activities that students engaged in were
structured so that they clearly knew what they were expected to do as they
worked with others.
One challenge to the motivating effects of social interaction and group
work, however, is the possibility for actual or perceived negative perceptions and actions on the basis of differences, particularly race, gender,
sexual orientation, and social class. Among adults, these effects have been
observed in many settings, as theories of status and related performance
expectations have demonstrated (e.g., Ridgeway, 2001; Ridgeway et al.,
1998). In classrooms, Cohen and colleagues (Cohen, 1994; Cohen and
Lotan, 1997) provide evidence that the structure of the task and the nature
of the group composition can exacerbate or mitigate perceived status differences and their negative effects (see also Wilkinson and Fung, 2002).
Models of group engagement around a task, or what is sometimes referred to as collective struggle, appear to be important to supporting youths’
aspirations and attainment. In contrast to Ogbu’s (1978, 1987, 1991, 1993)
research suggesting that an awareness of oppression contributes negatively
to students’ lack of resilience and achievement in school, O’Connor (1997)
found that a sense of the importance of collective struggle, combined with
role models who demonstrated how to challenge oppressive practices in
positive ways, contributed to the high resilience and achievement among
the 47 black students she studied. Specifically, what distinguished highachieving adolescents from the larger group was their access to family
members and community structures that modeled positive struggle and
resistance in the face of oppression (see Ward, 1990).
Similarly, in their analysis of various community-based education and
activity programs, Heath and McLaughlin (1993) and Lakes (1996) illustrated that when provided opportunities for engaging in participatory,
action-oriented learning and acts of required helpfulness (Werner, 1984),
young people were able to engage in identity construction that supported
persistence, motivation, resilience, and attainment in school and social
settings.
These studies suggest that adult literacy programs might benefit from
engaging learners in opportunities to use reading and writing to examine social and political issues of interest to them (see Freire, 1970, for
an example of success in teaching basic reading skills to illiterate adult
peasants in Brazil). A report of the National Research Council (2005)
draws from a host of studies of how students learn in classrooms to of-
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fer a basic design principle of learning environments and instruction as
“community-centered,” thus supporting a “culture of questioning, respect,
and risk-taking” (p. 13). Adults may become more engaged in reading and
writing tasks that provide opportunities to work with other adults to solve
real-world problems or allow them to make positive change in their living
or work conditions. In addition to increasing the utility of literacy-based
tasks and the sense of autonomy and control people have over their lives,
collective literacy activities may provide them with the community support
needed to persist in literacy learning even in the face of challenge.
Potentially Negative Effects of Stereotype
A robust literature on what Claude Steele and Joshua Aronson (1995)
termed stereotype threat also offers important cautions in how teachers use
group work of any size—from pairs to small groups to whole-class interactions. Stereotype threat is an individual’s concern that others in a group
will judge her or him by a dominant stereotype (Steele, 1997). Stereotype
threat has been documented as strong enough to disrupt performance and
is typically heightened in situations in which individuals who might be connected with such a stereotype (e.g., “women are not good at mathematics”)
represent only a small number in the overall group. For example, Steele
and Aronson (1995) demonstrated that black college students who had
demonstrated high capability in other testing situations performed poorly
when told that their intelligence was being measured; these racial stereotype threats were documented among members of other racial and ethnic
groups as well (see Aronson et al., 1999). Moreover, stereotype threat is
not limited to racial stereotypes: gender and other aspects of difference
have also been studied (e.g., Maas, D’Etole, and Cadinu, 2008). In other
studies, researchers have situated members of racial, gender, and cultural
groups in testing settings in which they are the numerical minority (e.g.,
small numbers of one group for whom a stereotype might be salient in large
groups of students who might hold that stereotype; see Sekaquaptewa and
Thompson, 2003) or have actively positioned groups against each other
(e.g., women playing chess against men; see Maas, D’Etole, and Cadinu,
2008). In each testing setting, the group for whom a negative stereotype
was activated, even in only implicit ways, performed worse than the other
group and worse than they had in past testing situations.
Although most of the research on stereotype threat has been conducted
in testing, game, or other high-pressure/high-stakes conditions, the consistent finding that stereotype threat can be activated by implicit statements
and by group configurations has important implications for any adult
literacy program in which groups come together from a variety of racial,
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cultural, and linguistic backgrounds. This work also has important implications for mixed gender groups.
Importantly, stereotype threat studies have been conducted largely
among college students at elite universities. Thus, the history of struggle
that many who attend adult literacy programs bring into the classroom has
the potential to further divide groups on the basis of race, class, gender,
and skill differences. These studies suggest that what is known about how
society typically values various social identities needs to be considered and
planned for in enacting opportunities for group work.
Indeed, available research suggests that stereotype threat can compromise learning in adult populations precisely because it can be triggered by
age. In Western culture, education is often highly age-segregated (Riley
and Riley, 1994, 2000) in being most strongly associated with childhood
and early adulthood, and adult participation in formal instruction may be
perceived to be “off-time.” Stereotypes associated with adult learners, aging
learners, and/or minority learners may constrain the effective allocation of
attention needed to perform well on a task and impact self-regulation (Hess
et al., 2003; Rahhal, Hasher, and Colcombe, 2001; Steele, 1997).
There is evidence that when stereotypes are activated (i.e., features
of the stereotype that are relevant to the learner are made salient), working memory resources that are needed for effective performance may be
consumed with distracting thoughts (Beilock, 2008; Beilock, Rydell, and
McConnell, 2007; DeCaro et al., 2010). Stereotype threat may also make it
more difficult for learners to use automatic attentional mechanisms (Rydell
et al., 2010). It can be activated by seemingly innocuous features of the
learning situation, like reporting one’s gender on a mathematics test, but
also by teachers’ own anxieties about stereotypes (Beilock et al., 2010).
Because such worries about whether one will confirm a stereotype to some
extent involve inner speech, interventions that promote task-focused verbalizations have been found to mitigate against stereotype threat (DeCaro
et al., 2010).
Social and Systemic Supports for and Barriers to Persistence
When designing adult education programs, it is important to consider
the contexts of adults’ lives and how to remove demotivating barriers to
access and practice (Hidi, 1990; Krapp, Hidi, and Renninger, 1992). For
adults to consider enrolling and continue participating in adult literacy
courses, they must perceive the courses as being important, useful, interesting, and worth the investment of time (Wigfield and Eccles, 1992). They
must also believe they can handle the short-term consequences of spending
time on literacy improvement.
In fact, people selectively allocate resources to prioritize important
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goals, balancing responsibilities across work, family, parenting, community,
and so on. Resources are also adaptively allocated across different functional domains: cognitive, physical, and emotional (Li et al., 2001; Riediger,
Li, and Linderberger, 2006; Schaefer et al., 2008). So, for example, in the
face of physical threat (health, safety, security) cognitive resources may be
directed away from cognitive activities and toward changing conditions
to protect physical well-being. Effective functioning in adulthood requires
selectively allocating effort toward the most important and pressing goals in
accord with the opportunities available (Heckhausen, Wrosch, and Schulz,
2010), and well-being appears to be enhanced in adulthood among those
who engage in such “selective optimization” (Baltes and Baltes, 1990;
Freund and Baltes, 1998, 2002; Riediger, Li, and Lindenberger, 2006;
Wrosch, Heckhausen, and Lachman, 2000). In this light, lack of persistence
in adult literacy instruction, while appearing to be a poor choice, actually
may be a self-regulated, adaptive response to the constraints of competing
pressures, demands, and trade-offs.
Descriptive data from intensive interviews collected from 88 adults in
rural Kentucky reveal several factors that can affect decisions about whether
or not to enroll in adult literacy classes despite being eligible for reduced
fees (Anderman et al., 2002). Because local economies had been devastated,
adults perceived that jobs would not be available at that time even if they
earned a GED. Older interviewees reported that there was less stigma related to not completing high school in the past, and consequently they felt
less reason to enroll in adult education courses in the present; they did not
believe that adult literacy courses would be useful to them. Women, but not
men, said they would attend to help their children with school. These and
other findings from this research illustrate the value of conducting research
to better understand the factors that motivate or demotivate the potential
market for adult literacy programs. These interview responses are consistent
with other research on how adults analyze such trade-offs: there is evidence
that investment in goals perceived to be attainable is beneficial, but that
perseveration in striving for goals incongruent with available opportunities
can negatively impact well-being and mental health (Heckhausen, Wrosch,
and Schulz, 2010). If the individual comes to believe that the opportunities
to achieve the goal are unavailable, goal disengagement is likely, in which the
goal itself is devalued.
Significantly, child care emerged in this and other descriptive studies
as a serious practical issue that affects participation and persistence. It is
likely that programs to increase the availability of child care, particularly
at no cost or at reduced rates, would greatly facilitate the participation of
many adults.
Longitudinal studies have examined people’s motivation to persist in
adult literacy programs (Comings, 2009). In the most recent report, per-
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sistence was related to variables that included (1) having previously engaged in learning experiences after formal schooling, (2) having a strong
social support network, and (3) having a personal goal (e.g., helping one’s
children or obtaining a more lucrative job). In contrast, persistence was
undermined by the demands of everyday life, low levels of social support,
and lack of motivation.
DIRECTIONS FOR RESEARCH
Studies on motivation and adult literacy are scarce (Comings and
Soricone, 2007). The principles outlined in this chapter are offered with
the caveat that, although they are well researched with other populations,
on other targeted skills, and in other settings, they must be studied further
with many different groups of adult literacy learners in their varied learning
environments. It is likely that significant advances can be made in understanding how to motivate adult learners to persist if interventions aim to
understand how individual, social, cultural, and systemic influences interact
to affect persistence (for a similar view, see Pintrich, 2003). Research in the
following areas is especially needed.
Experiments to identify instructional approaches that motivate engagement and persistence with learning for low-literate adults. Experiments,
including randomized controlled trials, are needed to learn how to implement and structure instruction to motivate engagement, persistence, and
progress. The committee found only a handful of randomized controlled
trials focused on motivation and self-regulated learning for adolescents or
adults (e.g., Oyserman, Brickman, and Rhodes, 2007; Oyserman, Bybee,
and Terry, 2006) and none focused on motivation or persistence in the context of reading and writing performance of adolescents and adults, other
than studies of adolescents in middle and high school education settings.
Randomized studies of literacy have been conducted with younger populations (e.g., Justice et al., 2008; Kemple et al., 2008), but research with adult
populations is mainly descriptive or quasi-experimental. Although true
randomization conditions are difficult to establish, studies that incorporate
wait-list control designs (in which control groups receive the experimental
approach at a later time) could be an alternate approach that would benefit
both researchers and future adult learners.
As noted by Maehr (1976), continuing motivation to learn is an often
neglected but extremely important educational outcome, since adults often
hope to continue learning independently between bouts of program attendance. Thus, experimental research is needed that not only evaluates ways
to help students develop proficiencies for meeting an immediate literacy
goal, but that also encourages continued learning to meet longer term
literacy needs.
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Development of measures to assess student motivation and test hypotheses about how to motivate adult learners’ persistence. One reason
for the limited experimental research could be the lack of reliable and
valid measures for assessing motivation and related constructs, such as
engagement and interest. Providers of adult education need standard ways
to assess the specific motivational needs of their students to inform the use
of practices that meet such needs. Although many general motivation measures have been developed in research on goal orientation theory (Midgley
and Urdan, 2001), expectancy-value theory (Jacobs et al., 2002), and selfefficacy (Bandura, 1997), with few exceptions (e.g., Moje et al., 2008) most
are not geared toward assessing adult motivation toward literacy. The few
promising instruments that exist could be developed further and specifically
for adults seeking literacy instruction. For instance, one reliable and valid
measure of adult reading motivation contains subscales that assess reading
efficacy, reading as part of one’s identity, reading for recognition, and reading in order to excel in other life domains (Schutte and Malouff, 2007). It
would be especially helpful to have ways to measure actual persistence in
literacy tasks in addition to survey or other self-report data. There is reason
to think that perception of effort does not always relate directly to extent
of effort (Steinberg, Brown, and Dornbush, 1996).
Qualitative and mixed methods for more thorough understanding of
adult learners. Qualitative studies of adult literacy and mixed-methods
approaches are needed to ascertain more about learners’ motives and circumstances and how these relate to the effectiveness of various strategies
for influencing motivation, engagement, and persistence (e.g., Anderman
et al., 2002). For instance, the mixed quantitative-qualitative approach
to examining motivation to enroll in adult literacy courses among eligible
adults in Kentucky was particularly useful, since many of the participants
did not have basic literacy skills and thus could not complete survey instruments, despite being eager to participate. Use of qualitative methods allows
researchers to more thoroughly examine the effects of people’s life contexts
(e.g., jobs, families, health issues) on their decisions to enroll in and persist
in adult literacy courses than relying only on quantitative methods, such
as surveys.
Research on how the various components of motivation relate to one
another to affect persistence. Different theories of motivation invoke an
array of similar constructs that partially overlap and that make different
hypotheses about how the components of motivation relate to one another
to affect behavior. Models of motivation need to be applied and tested in
the context of helping people to persist in adult literacy education.
Research on texts and tasks for adult literacy instruction. Many features of a text or task can motivate or demotivate a reader to persist in
the face of reading challenges (Moje, 2006b). And these features change
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dramatically as children become adolescents and move through the grades
from primary to secondary school. In adolescence and adulthood, reading
demands are shaped by knowledge domains, each with specific types of
texts and with expectations—often unspoken—for the kinds of texts to be
read and written. It is important to understand how the texts and tasks
made available to learners and how their perceptions of these texts and
tasks affect motivation to persist, even in the face of linguistic and cognitive challenges. What tasks will engage learners in questions of interest
to them (see Goldman, 1997; Guthrie and McCann, 1997; Guthrie et al.,
1996)? What texts are available to learners in formal adult literacy programs? What texts typically are used and how? What texts should be used
and how? A range of research methods should be used to investigate these
questions, including large-scale surveys and inventories of the texts available and used for instruction in adult literacy settings; in-depth qualitative
and ethnographic studies of how texts are used and perceived by adolescent
and adult learners; and small-scale experimental studies that manipulate
tasks and text types with different types of readers to ascertain more and
less engaging text styles, types, and content.
Studies of group differences and similarities in the factors that influence motivation to persist with learning, reading, and writing. Although
principles of motivation apply across populations, group differences in
persistence can be expected according to age and other characteristics of
the learner. Research is needed to understand how to address the particular challenges some learners have with motivation and persistence. This
need is illustrated in research on writing: self-efficacy for writing declines
with age in some studies and increases in others (see Pajares, 2003, for a
review); similar mixed findings have been found for attitudes toward writing, with declines evident in some studies (e.g., Knudson, 1991, 1992) but
not others (e.g., Graham et al., 2003; Graham, Berninger, and Fan, 2007;
Graham, Harris, and Olinghouse, 2007). Several studies show that interest
in writing develops over time (Lipstein and Renninger, 2007; Nolen, 2003).
One’s attributions for success with writing may also vary with age: younger
students in one study were more likely than older ones to give higher ratings to effort and luck as a cause of success (Shell, Colvin, and Brunning,
1995). Research on adult training in the workplace also suggests that the
age diversity of classrooms could have negative effects on learning and
that the learning environment may be more favorable for older students if
structured to avoid unfavorable social comparisons, such as those related
to speed of learning that might lower self-efficacy.
Technology. Technology use for older learners needs to be studied with
attention to the features that motivate persistence and how technologies
are best introduced and their use supported. Research is needed on how
different technology formats influence conceptions and attitudes toward
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literacy, such as task enjoyment, perceived task difficulty, and expectations
for success, and how these attitudes in turn relate to literacy outcomes.
Research to identify the conditions that affect motivation to enroll in
adult literacy courses. The effects of compulsory enrollment on motivation and learning should also be studied. The circumstances and incentives
that affect decisions to enroll in literacy courses needs to be determined
both to influence enrollment and to identify moderators of instructional
effectiveness. In the job context, for instance, organizations often require
their employees to attend job-related training programs, but the mandatory
enrollment can promote feelings of external control and reduce motivation during training. Findings by Baldwin, Magjuka, and Loher (1991),
Guerrero and Sire (2001), and others (see Mathieu and Martineau, 1997),
for example, show that employees who are not allowed to decide whether
to attend an organizationally sponsored or supported training program
reported lower levels of motivation for training than employees who were
allowed to participate in the enrollment decision. Consistent with motivational theories that emphasize self-determination and findings on the role
of participation in goal setting, adults who are allowed to participate or
control the decision are also more likely to report higher levels of training
commitment, to allocate more time and effort to attending classes, and to
spend more time engaged in on-task learning activities than adults who are
not allowed choice over enrollment.
Development and implementation of support systems for motivating
persistence. In educational settings, a student’s family and peers are often
identified as key influences on learning motivation. In the working adult’s
environment, family members, supervisors, and coworkers also exert important influences on motivation related to training and development.
Research is needed to determine if sustained engagement with learning is
helped by establishing appropriate expectations about the amount of time
and effort that will be required to meet the learners’ literacy goals and
by providing support for overcoming logistical difficulties. Encouraging
significant others to participate in pretraining could also help to clarify the
demands and the role of social support for learning and practice.
A final point about needed research on the barriers to persistence is
critical: although research on individual motivation, engagement, and interest is useful, it is unlikely that adolescents and adults with pressing social,
familial, and economic demands on their lives will make the time and effort necessary to persist unless strategies are in place to help them cope in
significant and sustained ways with these demands. Adult literacy programs
can offer significant and sustained means of supporting persistence. The
contexts, texts, tasks, systems, and structures of adult literacy instruction
require as much research-based attention as do the individuals who must
persist in learning.
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Technology to Promote Adult Literacy

In this chapter, we examine the types of technologies that are available or could be developed for adult literacy instruction. Part one presents
classes of technologies that are available and could be used to support
growth in adults’ literacy skills. Part two describes why these technologies
would be expected to improve learning and literacy skill development. Part
three describes specific digital tools and instructional approaches for practicing literacy skills. The chapter concludes with a summary and discussion
of directions for research.
We argue from the findings that technologies can be designed and used
to scaffold literacy growth in ways that may not occur in available forms
of interaction between human teachers and students. Although it is likely
that using technologies will add to the cost of literacy programs, the degree
of differentiated and sustained support adults need to develop their skills is
great enough that investments in technology may be the most cost-effective
solution. Thus, it is worth developing and testing the most promising new
approaches so that their costs and benefits are better understood.
In reviewing the research, we recognize that many studies of technology
effectiveness in education show minimal and sometimes null results. This
is not surprising. Technology does not of itself produce learning. It simply
amplifies and extends instructional strategies. Too often, studies of technology effectiveness have paid inadequate attention to the content of the
instruction and assumed that amplifying any strategy would be effective.
Neither do the studies attend sufficiently to the engineering and training
required to implement the technologies effectively.
In this chapter, we describe promising technologies that, if well en162
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gineered and supported, could be used to amplify effective instructional
approaches. In some cases, we provide clear supporting evidence; in other
cases, the evidence is indirect, and efficacy studies are needed. In virtually
every case, translational research will be needed to demonstrate how the
technologies can be part of coherent systems of instruction. We point to
all of these technologies because of their potential to alleviate some of the
barriers adults experience with learning due to restricted times and places
of in-person instruction. Rising education costs also make amplification of
human effort especially important in fields, such as adult education, that
lack a strong funding base.
Furthermore, adults need opportunities to access tools and develop
proficiencies that are part of what it means to be literate in the 21st century.
As described in Chapter 2, literacy always includes a mediating technology
that makes possible the inscription and transmission of words and meanings, whether a stone tablet, a quill pen, a book, a typewriter, or a word
processor. What is new in the digital age—and what makes it essential to
emphasize the role of new technologies in efforts to promote adolescent and
adult literacy—is the unprecedented nature, speed, and scale of change in
technologies for literacy that have occurred as a result of the Internet and
related information technologies, commonly referred to as Web 2.0.
An assessment by the editors of the Handbook of Research on New
Literacies, a compendium devoted to an exploration of new technologies,
provides a sense of the vast shifts now occurring as a result of the Internet
(Coiro et al., 2009a, pp. 2-3):
No previous technology for literacy has been adopted by so many, in so
many different places, in such a short period, and with such profound
consequences. No previous technology for literacy permits the immediate
dissemination of even newer technologies of literacy to every person on
the Internet by connecting to a single link on a screen. Finally, no previous
technology for literacy has provided access to so much information that is
so useful, to so many people, in the history of the world. The sudden appearance of a new technology for literacy as powerful as the Internet has
required us to look at the issue of new literacy with fresh lenses.

Many researchers in literacy and related fields are actively investigating
the implications of Internet and related information and communication
technologies (ICTs) for literacy, schooling, civic engagement, and work. To
name a few such efforts, there is interest in the strategies that readers use
for comprehending text online (e.g., Coiro and Dobler, 2007); multimodal
text production and comprehension (e.g., Hull and Nelson, 2005; Jewitt
and Kress, 2003); identifying and developing new online spaces that provide opportunities for language learning and literacy development (e.g.,
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Hull, Stornaiuolo, and Sahni, 2010; Lam, 2000); and documenting the
startling growth and new patterns of use of digital technologies, including
cell phones and social networking sites, in mostly out-of-school contexts
(Ito et al., 2009; Pew Internet & American Life Project, see http://www.
pewinternet.org/ [Jan. 2012]).
There are several constraints on the evidence available. Currently, outof-school uses of digital technologies for communication, self-presentation
(on such sites as Facebook), work, and play far outstrip their use in schools
for educational purposes. Educational institutions can lag greatly in their
uptake and appropriation of new literacy tools and practices (Beach, Hull,
and O’Brien, in press; Davies and Merchant, 2009; Greenhow, Robelia, and
Hughes, 2009), thereby limiting the available research. With few exceptions, such as studies of the out-of-school digital literacy practices of youth
(Hull et al., 2006; Ito et al., 2009; Lam, 2000; Lankshear and Knobel,
2003), which are only time-bound snapshots, the research base on ways
to use new technologies outside classrooms to develop adults’ literacy also
is slight.
Certain factors have constrained the use and study of technologies for
adult learning. Historically, adult education has been underresourced, in
terms of both access to literacy-related technologies and instructional tools
and teachers skilled in their instructional use. Currently, some populations
still lack Internet connectivity and access to instructional uses of digital
technologies, although such gaps are quickly narrowing (Pew Internet &
American Life Project, see http://www.pewinternet.org/ [Jan. 2012]). The
technology usage studies described earlier, for example, may not generalize to the adult literacy learner population, or they may apply to only part
of that population. Technology access for learning also can be a complex
matter. Although access to technologies for particular subgroups of learners needs to be verified and understood better,1 we turn next to the large
landscape of technologies for learning that are potentially available to
adolescents and adults who need to enhance their literacy. Most are readily
accessible on the Internet.

1 An interesting example of the underlying complexity of availability arose in an urban
school near one committee member. In that school, a foundation provides laptops for the
students. However, only students whose parents attend weekend orientation sessions may take
the computers home. So, all students have some access, but the subset with greater access has
parents able and willing to attend a couple Saturday sessions. Many students have computers
at home, but other family members compete for them and they may not contain support for
instructional affordances.
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CLASSES OF TECHNOLOGIES FOR LEARNING
A report of the National Research Council (2008) identified 10 classes
of technologies for learning:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

conventional computer-based training,
multimedia,
interactive simulation,
hypertext and hypermedia,
intelligent tutoring systems,
inquiry-based information retrieval,
animated pedagogical agents,
virtual environments with agents,
serious games, and
computer-supported collaborative learning.

To this list must be added the everyday tools of word processing. The ability
to easily and quickly compose and edit prose is a major determiner of writing achievement, and word processing tools replace laborious writing and
complete rewriting with faster (after practice) typing and editing that does
not require recopying the entire written product (see Berninger et al., 1998;
Christensen, 2005; Graham, Harris, and Fink, 2000; Graham, Harris, and
Fink-Chorzempa, 2002).
Most of the items on the list above (3-10) were not widely available
20 years ago, and most are not mainstream technologies in schools today.
Many of these technologies are unfamiliar to and unavailable to adult
learners, particularly those with low literacy. This means that learning
systems, like systems used for marketing and other commercial purposes,
need highly intuitive interfaces and modes of learning activity. The labels,
icons, graphics, layout, and semiotic foundations of symbols need to be
easily understood and generally fully accessible without training or instruction manuals. This often is not the case for instructional technologies (Yeh,
Gregory, and Ritter, 2010). It is likely that many such uses of technology
that could be productive have proven disappointing in initial tests because
of poor design or because a potential body of users was not part of the
subculture that has absorbed knowledge of how to use a given technology.
(For example, 10 years ago, high school students generally did not need
instructions in how to use cell phones, but senior citizens sometimes did,
because the high school culture had learned about cell phones but the senior
culture had not yet absorbed this knowledge.)
One general problem in evaluating evidence on uses of technology is
that the first efforts to use an approach are often designed by small teams
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that lack the full range of skills to make software usable, even when they
have a powerful concept. Rigorous tests of the first efforts then yield
minimal results, making it harder for subsequent design teams to get the
funds needed to produce truly usable systems. Increasingly, tools to make
software more usable are becoming more usable themselves, and it may
be worth reconsidering some approaches that showed minimal results if it
appears that part of the problem was poor design.
Still, many adolescents and adults in the United States and across
the world (but possibly not all adult literacy learners) have adopted with
alacrity and ease digital technologies for everyday life that have become
inexpensive and readily available, such as cell phones. Furthermore, the literature on adolescent literacy has documented many cases of young people
who acquire facility with digital tools that require reading and writing in
their out-of-school lives and who have more digital expertise than teachers, although they may experience difficulties with academic literacy. The
widespread use of digital tools associated with literacy in everyday life may
provide a means to scaffold the development of competencies in print-based
and academic literacy genres; research is needed to determine how. The
existence and widespread use of such tools also challenge educators and
educational institutions to expand definitions of literacy and opportunities
to practice literacy to include a facility with online and multimodal texts
and technologies. A related need is research on how to assess competencies
with digital texts.
HOW TECHNOLOGIES AFFECT LEARNING
Computer technologies may improve learning for many reasons. They
can be adaptive to the profiles of individual learners, give the learner control over the learning experience, better engage the learner, and be more
efficient on many dimensions. A number of researchers have reported
advantages of particular classes of technologies compared with classroom
instruction, reading textbooks, and other judiciously selected controls.
For example, Dodds and Fletcher (2004; Fletcher, 2003) conducted a
meta-analysis of studies with primarily adult learners that showed an advantage over controls for conventional computer-based training (.39 σ effect size), multimedia presentations (.50 σ), and intelligent tutoring systems
(1.08 σ). The subject matters represented in these meta-analyses included
mathematics, science, and procedural knowledge rather than reading or
writing per se. Mayer (2005) reported advantages (~1.00 σ) of multimedia
over conventional text on science/technology content; he also identified
cognitive principles that explain when multimedia presentations do or do
not help.
Successful intelligent tutoring systems have been developed to teach
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well-formed topics in mathematics, including algebra, geometry, and
programming languages (The Cognitive Tutors—Anderson et al., 1995;
Koedinger et al., 1997; Ritter et al., 2007); physics (Andes, Atlas, and Why/
Atlas—VanLehn et al., 2002, 2007); electronics (Gott and Lesgold, 2000;
Lesgold and Nahemow, 2001); and information technology (Mitrovic,
Martin, and Suraweera, 2007). These systems do not target reading and literacy per se, but the scientific, mathematical, and technical content covered
is presumably a close fit to the verbal materials that adults use in the real
world and are likely to invoke and develop aspects of verbal skill related
to reading and literacy skill. The systems show impressive learning gains
(~1.00 σ), particularly for deeper levels of comprehension in subject areas.
Not every type of advanced computer technology has been demonstrated to facilitate learning in every subject area. Indeed, more needs to
be understood about many of these technologies. Learning gains have
either been nonsignificant or mixed in major investigations of hypertext/
hypermedia (Azevedo, 2005; Azevedo and Cromley, 2004), animation
and interactive simulation (Ainsworth, 2008; Dillon and Gabbard, 1998;
Tversky, Morrison, and Betramcourt, 2002), and inquiry-based information retrieval (Goldman et al., 2003; Graesser and McNamara, in
press; Klahr, 2002). This may be because most learners have inadequate
strategies for inquiry learning; that is, they do not know how to use new
information tools for the purposes that have been tested. Research is
only emerging on the effectiveness of serious games (Kebritchi, Hirumi,
and Bai, 2010; O’Neil, Wainess, and Baker, 2005; Ritterfeld, Cody, and
Vorderer, 2008), virtual environments (Johnson and Beal, 2005; Johnson
and Valente, 2008), and computer-supported collaborative learning
(Bereiter and Scardamalia, 2003). Much remains to be explored about
whether these environments can play a productive role in adult literacy
improvement.
Computerized learning environments have been developed that directly
focus on reading and writing. McNamara’s edited volume (2007a) describes
many of the recent systems that have been developed, such as iSTART, to
promote deeper levels of comprehension, and Carla (Wise and VanVuuren,
2007), which focuses on more shallow levels. These computer environments
as a group help students learn reading at multiple levels, including language
decoding, vocabulary, semantic interpretation of sentences, generating inferences, and building self-explanations of the content. Learning gains in
such system have been statistically significant, although effect sizes tend
to be lower than those for mathematics and other science and technology
areas. At the same time, we note that reading trainers that are commercially
available for children did not show significant improvements in the 2007
report of What Works Clearinghouse assessments (Dynarski et al., 2007).
There are questions about the quality of those evaluations, however, and
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whether the interventions adequately reflected the power of the new technologies. Regarding writing, a number of computer tools give feedback and
improve different aspects of the writing process, such as Summary Street
(Kintsch et al., 2007), e-rater (Attali and Burstein, 2006; Burstein, 2003),
and the Intelligent Essay Assessor (Landauer, Laham, and Foltz, 2000).
There are fewer writing trainers than reading trainers. Research is needed
on how computer tools can support the writing development of adults with
low literacy, including the integration into adult education programs of
Web 2.0 technologies that have become prevalent in daily life, such wikis,
blogs, and social networks.
Computer-based trainers have been developed to improve metacognition, self-regulation, and critical thinking while learners interact with multimedia environments. For example, SEEK Web Tutor helps adults evaluate
the quality of information sources as they try to learn from Internet-based
materials (Graesser et al., 2007; Wiley et al., 2009), and MetaTutor trains
students on metacognitive and self-regulated learning strategies (Azevedo
et al., 2009). These skills are important in the unedited Internet culture, in
which the quality of many information sources is suspect and the goals of
reading comprehension vary substantially (McCrudden and Schraw, 2007;
Rouet, 2006). The impact of these trainers on comprehension and learning
has either been modest or has not been fully evaluated, however.
An example of a tool now readily usable for instruction is onscreen
agents that act as mini-tutors to help with using a technology or to provide
other assistance. Modern learning environments increasingly incorporate animated conversation agents that speak, point, gesture, walk, and exhibit facial
expressions. Agent-based systems have shown impressive learning gains, with
moderate-to-high effect sizes (Atkinson, 2002; Gholson and Craig, 2006;
Gholson et al., 2009; Graesser, Jeon, and Dufty, 2008; Hu and Graesser,
2004; McNamara et al., 2007b; Moreno and Mayer, 2004, 2007). The
potential power of these agents is that they can mimic face-to-face communication with human tutors, instructors, mentors, peers, or people who
serve other roles (Baylor and Kim, 2005). Ensembles of agents can model
social interaction. Both single agents and ensembles of agents can be carefully
choreographed to mimic and reflect on virtually any strategy connected to
reading, writing, and learning. Agent-based systems are easy for low-literate
adults to use because the human-computer interface naturally mimics everyday social experiences.
In addition to onscreen agents, there is the opportunity for human tutors to interact with students online via real-time chats, such as those that
are increasingly available to support visitors to banking, shopping, and
other websites. Although technologies have been used to provide real-time
reading and writing instruction (e.g., such instruction was organized for
children in the wake of the Haiti earthquake), the committee did not locate
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research on the use of real-time chats in the educational settings. Such technologies are worth testing for adult literacy programs because they allow
flexible, immediate, and scaffolded interactions with instructors outside the
classroom setting.
DIGITAL TOOLS FOR PRACTICING SKILLS
In the sections that follow, we describe some of the possible ways
that technologies might enhance adult and adolescent literacy practice
and acquisition. Many of these technologies have yet to be tested with
adult literacy learners, so a program of empirical research to evaluate their
effectiveness and how best to implement them is highly recommended.
Nevertheless, there is empirical research that shows the promise of these
technologies in K-12 and college populations.
Group collaborative communication software. In this category, we
include the kinds of tools that are used in offices every day. Especially
helpful to adult learning, perhaps, are the tools that are starting to emerge
for exchanging comments on written materials. Other frequent forms of
collaborative communication include electronic calendars, email, text messaging, Facebook, wikis, and collaboration portals. New technologies for
group communication are appearing regularly.
Word processing software. The most basic tools that can help with
literacy are standard word processing tools, which facilitate writing and
especially editing. With a little practice, students can quickly get ideas on
paper and then sharpen them. Having ideas in machine-processable form
also makes it possible to use the latest tools for exchanging ideas and working in teams on written products. Controversies remain about features of
software that make it easy to circumvent mastery of some literacy skills,
notably spelling correction. However, for most adults and adolescents who
have limited literacy, the ability to get ideas on paper, read those of others, edit initial writing, and exchange ideas that sharpen comprehension
and composition is dramatically enhanced by word processing tools and
should therefore be encouraged (Bereiter and Scardamalia, 2003; Graham
and Perin, 2007a). In the end, the single best-established fact about literacy
is that it is a form of skilled expertise, and such skills require thousands
of hours of effective practice. Word processing tools support that practice.
Related tools, such as presentation software, are standard ways by which
empowered adults express their literacy in civic and work situations. Part
of being functionally literate today is the ability to use such tools effectively.
Bulletin boards and discussion tools. Once students are creating compositions and exchanging them, they need ways to hold conversations with
each other about the texts. All of this is easily possible via bulletin board
systems. On such systems, threads of conversation can be started about

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

170

IMPROVING ADULT LITERACY INSTRUCTION

particular topics or posted texts. Students engage in multiple literacy activities that involve reading additional documents and peer comments and
then preparing their own comments and posting them. This approach is
promising both because it provides engaging ways of practicing literacy and
because the continuing exchanges provide natural experience with the need
to write for others’ understanding.
Commenting tools embedded in programs. Contemporary online word
processing facilities provide commenting tools in online texts. Adobe Acrobat provides such tools for commenting on PDF files, but there also are
software packages on wiki or Moodle sites that allow students to annotate
texts individually as they read. Students can benefit from seeing which parts
of a text prompt annotations and what their peers wrote in their notes. This
turns reading into an enterprise in which quality effort is reified by artifacts
and supported with those artifact tools. The use of commenting tools also
mimics productive work, providing both motivation and practice in some of
the 21st-century skills. For example, the chapters in this report accumulated
over 100 comments each during their initial development and later editing,
even prior to the formal review stage.
Virtual meeting tools. A variety of new systems support online meetings with components that permit word processing and other tools to be
shared over a network. That is, multiple people can talk to each other,
write to each other, show each other diagrams and other media, and jointly
edit a single text, PowerPoint file, or other document. Back channel tools,
such as chat windows, allow the meeting host to structure the interactions
and ensure that anyone who wishes to make a point or enact a change in
a document is given a chance to do so. While current systems are probably
too expensive for general school use (largely because of communications
charges), the price of in-house tools that could be used on a school building
network can be expected to drop rapidly, following the cost curve of most
new technologies.
Virtual meeting tools are used in the work world partly to support
working from home. In the education world, especially for adult learners,
such tools can help in overcoming transportation issues, increasing total
engaged time beyond short class periods, and, for adolescents, better connecting home and after-school environments to school settings. Preliminary
design and feasibility research are needed to provide a clear picture of what
is possible and whether actual learning gains would be as large as one might
predict.
Speech-to-text and text-to-speech tools. Computer-generated speech
(called text-to-speech) and speech recognition facilities (called speech-totext) occur throughout society (Jurafsky and Martin, 2008). Phone calls
are answered by computers that then respond to spoken commands by
consumers. High-end automobiles can respond to hundreds of voice com-
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mands, generally without training to handle a specific person’s voice. It is
entirely possible to develop texts that read themselves to a student and also
systems that listen to students reading texts aloud and give corrective assistance if they make errors in their reading (Cole et al., 2003; Johnson and
Valente, 2008; Mostow, 2008). A number of intelligent tutoring systems
allow spoken student input as an alternative to typed input (D’Mello et al.,
2010; Litman et al., 2006).
Speech-to-text technologies are achieving an acceptable level of accuracy because the speech processing task in shadowing oral reading is highly
constrained. One knows what the reader should be saying, and hence it is
straightforward to monitor actual student speech and correct it when appropriate. Other assistive possibilities exist as well. The computer jumps in
and pronounces a word on which a student stumbles. The computer orally
restates a sentence or two after a student gets stuck, thereby helping out
when processing capacity is limited.
Technologies with text-to-speech and speech-to-text facilities are growing at a fast pace. Additional capabilities are described below in the section
on Electronic Entertainment Technologies and Related Tools.
Embedding low-level coaching in electronic texts. Related to natural language processing technologies is the possibility of embedding popup questions in texts that are presented on screen. This is one way to
prompt students who may get caught up in word recognition to also engage in meaning. Variations of this approach were developed at the Centre
for Educational Technology in Israel two decades ago (observed by Alan
Lesgold; no documentation known but screen images are available), and
other variants were developed in the United States, such as Point and Query
(Langston and Graesser, 1993). The basic idea is that the kinds of prompts
introduced in such tools as Questioning the Author (Beck et al., 1996) can
be embedded in machine-readable text and then made to appear automatically alongside the text to which they apply as the student encounters it.
It is possible to have pop-up questions tailored to match a system’s best
understanding of how the reader is processing the text in question. For example, if the student is not spending enough time on difficult content that
is important, then there can be pop-up generic questions (Are you sure you
understand this section?) or specific questions that target particular ideas.
Automatic essay scoring. It is commonly held that a primary reason
that students are given relatively few writing assignments is that it takes
instructors too long to read and comment on them. There are two easy
solutions to this problem. One is supported by the tools for collaborative text processing discussed above. Specifically, students can comment
on each other’s work. Although there are no data on how well this works
with the adolescent and adult limited literacy population, there have been
demonstrations (Cho and Schunn, 2007; Cho, Schunn, and Wilson, 2006)
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that it is an effective teaching strategy to have students comment on each
other’s written work in college courses. Positive results to date generally
have involved use of writing to teach specific content rather than in literacy
instruction.
In addition, it is possible to do considerable automated scoring of
texts through recent advances in computational linguistics. Shermis and
colleagues (2010) reviewed the performance of the three most successful
automated essay grading: the e-rater system developed at Educational Testing Service (Attali and Burstein, 2006; Burstein, 2003), the Intelligent Essay
Assessor developed at Pearson Knowledge Technologies (Landauer, Laham,
and Foltz, 2000, 2003; Streeter et al., 2002), and the IntelliMetric Essay
Scoring System developed by Vantage Learning (Elliott, 2003; Rudner,
Garcia, and Welch, 2006). These systems have had exact agreements with
humans as high as the mid-80s, adjacent agreements (i.e., scores the same
or only one point apart in the rating scale) in the high mid-90s, and correlations as high as the mid-80s. Just as impressive, these human-machine
agreement levels are slightly higher than agreement between pairs of trained
human raters. Automated essay graders have been used in electronic portfolio systems to help students improve writing by giving them feedback
on many features of their essays, as in the case of Criterion (Attali and
Burstein, 2006) and MY Access (Elliott, 2003). Criterion scores essays on
six areas related to word- and sentence-level analysis that are aligned with
human scoring criteria: errors in grammar, errors in word usage, errors in
mechanics, style, inclusion of organizational segments (e.g., a thesis statement, some evidence), and vocabulary content.
Intelligent tutoring systems. From 1985 to the present, there have been
a number of intelligent tutoring systems developed (see citations above)
that track student performance on various tasks, provide feedback, and
intelligently guide students in ways that promote learning. The feedback is
based on a model of how particular students must have reasoned to act as
they did, or alternatively on some mixture of such “model tracing” (what
set of mental rules could have produced the student performance details; see
Anderson et al., 1995) and reasoning from Bayesian belief networks (Pearl
and Russell, 2002). These are networks of the conditional probabilities of
having one element of competence given evidence of having or not having others (Conati, Gertner, and VanLehn, 2002; Doignon and Falmagne,
1999).
Instant feedback tailored to the situation. Intelligent tutoring systems
operate by trying to discover what pattern of present and missing knowledge best accounts for a student’s performance. When considering reading
skill training, such systems would model the comprehension skills that a
learner exhibits and then provide feedback on text processing that is tai-
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lored to the learner’s current level of knowledge and skill (Connor et al.,
2007). A system might analyze the patterns of reading time allocated to
screens of text (Conati and VanLehn, 2000) and diagnose from the processing time patterns that particular kinds of information are not being
integrated. Such a system then might have an animated agent suggest to the
learner that connections among related ideas be noticed and elaborated. In
addition to using the temporal pattern of reading, such systems also could
use learner answers to prompt questions to decide which aspects of literacy
need further support (see McNamara, 2007b, for a review of such systems).
Detection and tailoring to emotion and engagement level. While the
field generally is just beginning to develop, there certainly are examples
already of intelligent systems that are sensitive to emotion and, thereby, to
motivational state (Baker et al., 2010; D’Mello et al., 2008; Litman and
Forbes-Riley, 2006). Such systems can be more flexible in engaging students
if they understand when a text is not engaging the student or when a task is
producing an emotional response that leads to avoidance rather than deep
engagement. Engagement is a central issue in adolescent and adult literacy
development, so having tools that can directly gauge emotional state and
infer level of engagement should afford opportunities for substantially improved literacy practice tools.
Serious games. Serious games are designed with the explicit goal of
helping students learn about important subject-matter content, strategies,
and cognitive or social skills. Instead of learning by reading a textbook,
listening to a lecture, or interacting with a conventional computer system,
the learner plays a game that requires engaging curriculum content and
provides learning opportunities as part of the game context. Serious games
have revolutionary potential because the learning of difficult content becomes an enjoyable, engaging experience for the learner. Intellectual hard
work is transformed into play.
Very few serious games have been around for very long, so some researchers and game developers speculate that game design may be inherently incompatible with pedagogy (Prensky, 2000). The more optimistic
view is that there needs to be careful analysis of how the features of games
are systematically aligned with the features of pedagogy and curriculum
(Gee, 2004b; Gredler, 1996; O’Neil, Wainess, and Baker, 2005; Rieber,
1996; Shaffer, 2007; Van Eck, 2007). Van Eck (2007) has explored how
Gagne’s principles of instructional design (Gagne et al., 2005) are mapped
onto particular features of games. O’Neil, Wainess, and Baker (2005) have
presented a similar mapping of game features to Kirkpatrick’s (1994) four
levels of evaluating training (student reaction, learning, behavioral transfer,
and systemic results) and to Baker and Mayer’s (1999) model of learning
that has five major families of cognitive demands (content understanding,
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problem solving, self-regulation, communication, and collaborative teamwork). Ideally, serious games should increase enjoyment, topic interest, and
what Csikszentmihaly (1990) calls the flow experience (such intense concentration that time and fatigue disappear). Engagement in the game should
facilitate learning by increasing time on task, motivation, and self-regulated
activities, as long as the focus is on the instructional curriculum rather than
nongermane game components that distract from the knowledge and skills
to be learned.
The design, development, and testing of serious games are not grounded
in a rich empirical literature, but that is changing. Available reviews and
meta-analyses show mixed support as to whether serious games enhance
learning of content, strategies, or skills (Fletcher and Tobias, 2007; O’Neil,
Wainess, and Baker, 2005; Randel et al., 1992). There are documented success cases that show the promise of serious games, such as Gopher, Weil,
and Bareket’s (1994) transfer of the Space Fortress game to piloting real
aircraft, Green and Bavelier’s (2003) transfer of action digital games to
visual selective attention, Moreno and Mayer’s (2004) use of experimenterconstructed games to train explanations of scientific mechanisms, and a
demonstration that mathematics games can promote mathematics achievement and possibly motivation to study mathematics (Kebritchi, Hirumi,
and Bai, 2010). Researchers have identified a long list of features that are
good candidates for explaining why games enhance motivation (Loftus and
Loftus, 1983; Malone and Lepper, 1987; Ritterfeld, Cody, and Vorderer,
2008): interest, fantasy, challenge, play, feedback, narrative, hypothetical
worlds, entertainment, and so on. These hooks optimize time on task and
so could be useful to learning of reading components. The integration of
game components and literacy instruction seems destined to have a large
future (Gee, 2007; McNamara, Jackson, and Graesser, 2010).
One important characteristic of rich gaming environments is that they
allow for embedding assessment into the learning context. Shute has referred to this as “stealth assessment” because no performance is marked
specifically as testing; rather, all action is simply part of the flow of a game
(Shute et al., 2009). The basic approach, derived from Mislevy’s concept
of evidence-centered design (Mislevy, Steinberg, and Almond, 2003), is to
build both assessment and instructional choices based on that assessment
into the infrastructure behind a learning game. Although research on serious gaming is mostly at a demonstration stage (see National Research
Council [2011] Learning Science Through Computer Games and Simulations), the approach is strongly anchored in well-proven theory and thus
promising for further research, development, and efficacy testing.
Immersion environments. An interesting example of the sophisticated
level of intelligent training environments is the system called Tactical Iraqi
(Johnson and Beal, 2005; Johnson and Valente, 2008; Losh, 2005), which
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has been expanded to a more general Tactical Language and Culture System
for multiple languages. This system has intelligent tutoring system components embedded in virtual reality with multiple fully embodied animated
agents. This system was developed to help junior officers prepare for duty
in Iraq, where they would need to interact with local tribal leaders in a
new language and culture. The learners in this system are confronted with
realistic situations, such as having to negotiate movement of a medical
clinic to ensure that it is not damaged during needed military maneuvers.
They then interact with graphically rendered actors, such as village elders,
young firebrands who believe all Americans are bad, and others, attempting to achieve the desired goal of moving the clinic. The system is highly
engaging, presumably in part because the responses to learners’ actions are
both cognitive and emotional.
It is not yet clear that this level of realism is needed to engage adult
and adolescent literacy learners or which learners would benefit most, but
the mere fact that it is possible sets the stage for a range of research that
examines what level of intelligent technology is cost-effective for enhancing
effective literacy practice. Moreover, as the techniques used in Tactical Iraqi
penetrate the electronic games industry and the marketing world, costs may
drop enough to make the approach feasible for low-budget adult literacy
programming.
Electronic entertainment technologies and related tools. While systems
like Tactical Iraqi are expensive in the economic context of adult education, it may be possible to get similar levels of effect from various kinds of
entertainment tools, like role playing environments and social media. These
range from simple games to rather elaborate possibilities, such as Second
Life. The committee encourages both funding agencies and public-private
partnerships to explore possible uses. Even if the approaches add little
content to what can be done other ways, the motivational value of immersion environments is substantial, and motivation and engagement remain a
critical barrier to progress in literacy for adult learners.
A variety of simple tools have been used (mainly in elementary education, some for secondary education, and very little for adult literacy) to help
people practice and become more facile in basic components of literacy. The
tools promote, for example, practice of basic word reading and increases
in vocabulary (see Breznitz, 2006; Lyytinen et al., 2007; Scientific Learning
Corporation, 2010; see also the section above on Embedding Low-Level
Coaching in Electronic Texts).
Environments, such as Second Life, have quickly engaged significant
portions of the adult and adolescent worlds. Their motivational value can
be seen in the willingness of participants to pay real money to gain virtual
resources, such as clothing, housing, etc., that exist only in the imaginary
world on the screen. This level of motivational power might be extremely
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helpful in stimulating greater levels of literacy activity. Even in the simplest
form, one could imagine students writing and revising essays in order
to earn virtual clothes for an avatar or access for their avatar to a new
environment.
Finally, there is a range of new social media (Second Life is partly a
social medium, too), including Facebook, MySpace, and others, that generate large amounts of multimedia communication and might be useful in two
ways. One is that, because they are stimuli for large amounts of verbal communication, they may provide a portion of the practice that adults need to
build adequate literacy skills. It also is possible, of course, that they instead
reinforce activity that never requires deeper comprehension or composition
practice. This raises a second possibility, which is that social media might
be shaped to require or provide incentives for more productive literacy
practice. To some extent, this already may be occurring. For example,
increasing numbers of adults are meeting and becoming paired through
social media, which places a premium on being able to describe oneself in
text and to respond to written questions. More directly, researchers have
begun to design and implement social networking sites specifically to support and encourage literacy-rich educational activities for youth, such as
multimodal composing, language learning, and intercultural understanding
(e.g., Hull, Stornaiuolo, and Sahni, 2010). The committee thinks that this
second possibility merits consideration and suggests that such approaches
be included among those encouraged in funding for prototype development
and validation.
Finally, the Internet, Web 2.0 technologies, and learning systems supported by technology can potentially eliminate or ameliorate constraints
of space and time that have traditionally governed adults’ opportunities
to learn. Given web-based or agent-based tutors and the range of social
and cognitive supports that can be provided online, the necessity for adults
to be physically present in classrooms at designated times may be greatly
lessened. We are not advocating that online tutoring, technologically mediated instruction, or distance education replace face-to-face instruction.
However, we think it is important to explore what combinations of physically copresent, Internet-enabled, and computer-supported activity may be
effective for adult learners. Because many of these adults must balance the
need to extend their literacy learning with the considerable demands and
responsibilities of work and family, highly motivating environments may
be especially important in stimulating literacy practice.
It is worthwhile to consider promising technologies for adult literacy
education even if current development costs are high. Initial versions of
instructional software can be very expensive because of the steep learning
curve, but the cost becomes much lower with subsequent versions. For
example, the first version of one industrial training technology that went
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through five generations of development cost almost $2 million, but the
cost for the fifth version was only $70,000 (Lesgold, in press). Moreover,
first-generation development costs for many of the instructional approaches
likely to benefit adult literacy learners may be borne by early adopters, such
as the military.
SUMMARY AND DIRECTIONS FOR RESEARCH
Technologies with potential to support higher levels of adult and adolescent literacy development are appearing, changing, improving, and
becoming more affordable at a very rapid pace. Technologies are vital to
making the entire population literate because of their value for improving,
leveraging, and making more affordable activities that require intense human effort, such as literacy instruction. Internet technologies also have the
potential to alleviate barriers associated with limited times and places of
instruction. Digital technologies are important to incorporate into literacy
instruction as the tools required for literacy in a digital age.
Ten classes of technologies for learning are potentially available to support the literacy development of those outside K-12 schools: conventionally computer-based training, multimedia, interactive simulation, hypertext
and hypermedia, intelligent tutoring systems, inquiry-based information
retrieval, animated pedagogical agents, virtual environments with agents,
serious games, and computer-supported collaborative learning. These computer technologies would be expected to improve learning because they
enable instruction to be adapted to the needs of individual learners, give
the learner control over the learning experience, better engage the learner,
and have the potential to develop skills efficiently along several dimensions.
Numerous digital tools are potentially available to support adults in
practicing their literacy skills and for giving the feedback that supports
learning, among them group collaborative communication software, word
processing, speech-to-text and text-to-speech tools, embedded low-level
coaching of electronic texts, immersion environments, intelligent tutoring
systems, serious games, and automatic essay scoring. Studies are needed
to establish that the efficacy of effective instructional approaches can be
enhanced by technology and to clarify which subpopulations of learners
benefit from the technology. Some of this research is emerging with technologies for instruction, with intelligent tutoring systems among those with
the strongest positive effects.
The ways in which adults will benefit from instructional technologies
will depend on the subpopulation of adults. Given the technologies that are
ready to be developed, studies are needed to develop and assess the effects
of technologies for English language learners, adolescents and adults with
less than high school levels of literacy, learners with disabilities, and college
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students who need to enhance their reading and writing skills. In doing
the research, it will be important to understand the technology skill sets of
both those who need to develop their literacy and the instructors involved
in technology-facilitated instruction and to provide the needed supports.
Technology changes quickly in price, availability, and social penetration, making it extremely difficult to know which people are using which
technologies at a particular point in time. For example, some may communicate largely through text messaging, and others use social networking
sites or business mail systems. To help develop the capacity to use technologies for learning, it will be important to identify both the texts and tools
already routinely used by various subgroups of the adult learner population
and the types of texts they need to be able to produce and comprehend.
A challenge in the use of technology for adult literacy instruction
may be overcoming complex institutional arrangements often involved in
changing educational practice. This complexity leads to high institutional
inertia in the adoption of technologies that much more rapidly penetrate
the general world of consumers. A further challenge is the learning curve
for any new technology, during which initial costs are high and utility is not
fully developed. Understanding whether a particular technology is worth
the investment will require a sophisticated research funding strategy. Such a
strategy would involve deciding on the best bets for investment, sustaining
the investment long enough for the technologies and their implementation
to be refined sufficiently to have substantial impact, and maintaining agility
in technology investment and implementation to respond to rapid evolutions in technology.
Research is needed to test new and evolving technologies and resolve
inconclusive findings. Many specific uses of technology for adolescent and
adult literacy instruction have been shown to be effective in small-scale,
controlled studies. For these uses, the next step will be to evaluate them in
studies with larger populations and diverse settings. At least as important,
though, is programmatic translational research that can show the ways in
which an existing instructional system or organization can benefit from the
technologies that show the greatest promise.
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Learning, Reading, and
Writing Disabilities

In this chapter, we review research on the cognitive, linguistic, and
other learning challenges experienced by adults with learning disabilities
and the use of accommodations that facilitate learning. We focus mainly
on research with college students because the empirical research base is
more comprehensive for them than for other adult learners with learning
disabilities. The chapter also includes neurocognitive research that has concentrated mainly on children with learning disabilities, although adolescents
and adults have been included in the research to some degree.
The chapter has four parts. Part one begins with a brief overview of
learning disabilities before turning to a more specific discussion of reading
disabilities, the most prevalent and best studied class of learning disabilities.
Most of this research concentrates on the reading and comprehension of
words and sentences. We next discuss research on writing and the component skills and processes of writing that challenge those with writing
disabilities. Part two presents neurocognitive research on the development
of brain structures and functions associated with some of the cognitive and
linguistic processes that underlie reading disabilities. We discuss the future
implications of this research for adult literacy assessment and instruction
and the importance of interdisciplinary research for a better understanding
of learning disabilities, specifically, the ways in which genetic, neurobiological, behavioral, and environmental forces interact to affect the typical and
atypical development of reading and writing skills. Because neurocognitive
research on writing disabilities is in the early stages, we focus mainly on
the larger body of research on reading. Part three describes accommodations to facilitate learning for those with learning disabilities. The chapter
179
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concludes with a summary and discussion of research needed to design
effective instruction and instructional supports for low-literate adolescents
and adults with disabilities who need to further develop their reading and
writing skills.
The findings presented here are relevant to instructors of colleges or
adult basic and secondary education programs. Yet it is important to
recognize that learning disabilities also are a condition defined by legal
criteria in the United States, criteria to which secondary and postsecondary
institutions must adhere in providing services for students with learning disabilities. The college students identified with learning disabilities who have
participated in research have met this legal criterion. In addition, access for
accommodating individuals with learning disabilities on standardized tests
and instructional settings requires documentation that these legal criteria
have been met. As a result, the findings reported in this chapter may be
most relevant to adults with similar characteristics. More research of the
kind described is needed to characterize a broader range of adults.
LEARNING DISABILITIES
Learning disabilities is an umbrella term that encompasses several
types of developmental disorders evident as difficulties in learning specific
academic or language skills, typically reading, mathematics, oral language
communication, writing, and motor performance (e.g., coordination; see
American Psychiatric Association, 2000, Diagnostic and Statistical Manual
of Mental Disorders, 4th ed.). Learning disabilities have been historically
difficult to define in part because they are not a unitary or homogeneous
disorder and in part because they have been defined through exclusionary
rather than inclusionary criteria. The rationale for an exclusionary definition remains relevant today. The diagnosis of learning disabilities is reserved
for individuals with unexpected academic underachievement that cannot be
attributed to known causes, such as sensory disorders, general intellectual
disability, significant emotional or behavioral disorders, poverty, language
differences, or inadequate instruction (Fletcher et al., 2007).
It is important to note that consensus on an evidence-based definition
of learning disability has not yet been reached. There is much debate on
how to improve definitions and legal criterion setting for the diagnosis and
remediation of learning disability. Further research is needed to arrive at an
evidence-based definition to guide research and practice.1 Our main focus
1 Traditional

diagnoses of learning disabilities have depended either on (a) showing a significant discrepancy between reading, writing, or math achievement scores and the scores that
would be expected based on the individual’s IQ scores (IQ/achievement discrepancy definitions) or (b) substantial underachievement in an academic area in the context of average or
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in this chapter, however, is on the known processing deficits experienced
by those with learning, reading, and writing disabilities about which there
is broader agreement.
Learning disabilities in adulthood by definition describe individuals as
developmentally disordered in learning in comparison to age-expected performance and appropriate instructional opportunities. A diagnosis requires
evidence that an individual is substantially limited in major life activities
(e.g., reading or writing). If learning disabilities are not diagnosed before
adulthood, however, it may be difficult to establish that the individual had
access to sufficient high-quality instruction. Social/emotional, cognitive,
oral language, and achievement abilities influence individual learning differently across the life span, and the recognition of age-specific markers may
be critical to reliable and valid diagnostic decision making appropriate for
the adolescent and adult population (Gregg, 2009). Adults can experience
a range of learning disabilities that are important to diagnose and attend
to as part of literacy instruction.
Although better information is needed about the number of adults
in literacy programs with learning disabilities, over one-quarter of adults
who attend adult education programs report having a learning disability
(Tamassia et al., 2007). The prevalence of learning disabilities for the
college-bound population is reported to be approximately 3 to 5 percent of
student enrollment (National Center for Education Statistics, 2009; Wagner
et al., 2005). Due to variability in eligibility criteria, the adult population
with learning disabilities represents a very heterogeneous group of individuals in terms of severity, ability, and background.
Many individuals with learning disabilities do not have access to opportunities to develop and demonstrate their knowledge, with unsettling
consequences for their career development and adult income (Gregg, 2009;
Rojewski and Gregg, 2011). A total of 14 million undergraduates are
enrolled in 2- and 4-year colleges in the United States, and the number is
expected to reach 16 million by 2015. Among the U.S. population with
learning disabilities, approximately 17 percent will take college entrance
low average intelligence, intact sensory abilities, and adequate instructional opportunities.
Recent research findings, however, have a greater focus on other approaches such as response
to intervention or differentiated diagnoses based on learning over time (Burns, Appleton,
and Stehouwer, 2005; Fletcher, Denton, and Francis, 2005; Fuchs and Fuchs, 2005). There is
growing agreement among some researchers that a hybrid model of identification is necessary
to the definition of learning disabilities, which includes three criteria: (1) inadequate response
to appropriate quality instruction; (2) poor achievement in reading, mathematics, or written
expression; and (3) evidence that other factors are not the primary cause of poor achievement
(Bradley, Danielson, and Hallahan, 2002; Fletcher et al., 2007). At present, however, there is
not conclusive evidence or consensus on any one diagnostic approach to identifying learning
disabilities.
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exams, but only 4 percent of students who had received special education services in high school were found to be enrolled in a 4-year college
or university 3 to 5 years after high school (Wagner et al., 2005, 2007).
These figures are substantially lower than those for college-bound students
without disabilities. The greatest growth in postsecondary attendance by
students with learning disabilities is experienced at 2-year colleges (Wagner
et al., 2005). Outcome data pertaining to secondary and postsecondary
populations with learning disabilities raise concerns about the equity and
quality of educational opportunities for these individuals (National Council
on Disability, 2003; Wagner et al., 2005). Adolescents with learning disabilities are more likely to experience substandard postsecondary outcomes
compared with their nondisabled peers, as evidenced by high secondary
retention and dropout rates (Gregg, 2007; Newman et al., 2009; Weiss
and Hechtman, 1993; Young and Browning, 2005), lower postsecondary
enrollment and attainment (Stodden, Jones, and Chang, 2002; Wagner
et al., 2005), restricted labor force participation (Barkley, 2006), and lower
earnings (Cheeseman Day and Newburger, 2002). Several factors that contribute to the negative career outcomes of adolescents and adults with learning disabilities include lower self-esteem and greater susceptibility to the
negative impact of socioeconomic background on academic achievement
(Wagner et al., 2005) and career attainment (Rojewski and Kim, 2003).
Although behavioral tests are used for assessment and diagnosis, learning disabilities have come to be viewed as brain-based conditions with a
pathogenesis that involves hereditary (genetic) factors. In recent years,
research on assessment and treatment of learning disabilities has become a
magnet for the application of new techniques and paradigms from genetics,
basic neuroscience, cognitive science, and cognitive neuroscience. Research
to date suggests that it is plausible to assume that the malfunctioning of
the brain system that supports reading and its development may be caused
by multiple deficiencies in the corresponding genetic machinery that guides
early brain development (Grigorenko, 2009). Although understanding the
genetic and neurobiological mechanisms that underlie learning difficulties is
important to a full and adequate definition of learning disabilities, research
on gene-brain-environment interactions is required to understand the complex sets of factors that make learning a challenge for many individuals.
Reading Disabilities
Some 80-90 percent of students with learning disabilities are reported
to exhibit significant difficulty with reading (Kavale and Reese, 1992;
Lerner, 1989; Lyon et al., 2001). The term reading disability is often used
interchangeably with the terms dyslexia, reading disorder, and learning
disabilities in reading. Adults with reading disabilities experience lower
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reading achievement than what is expected given their age, intelligence,
and education. High school students with diagnosed learning disabilities
have lower literacy levels than students without disabilities (National Assessment of Educational Progress, 2010). Longitudinal research has shown
the persistence of a diagnosed reading disability into adulthood and behavioral and biological validation of the lack of reading fluency in adults
with dyslexia across the life span (Bruck, 1990, 1992, 1993; Shaywitz,
2003; Swanson and Hsieh, 2009). As discussed in Chapter 3, there is no
consensus on the estimated numbers of adult learners who may have such
a reading disability. The estimates range from one-tenth to more than half
(Patterson, 2008). In a national survey of adult education programs, 89
percent reported providing services to at least one adult with learning disabilities, although most (62 percent) relied on self-reports. Because only 34
percent of programs reported screening for learning disabilities, it is likely
that many adults may have gone unrecognized as having a learning disability, especially older students.
A significant number of college students with learning disabilities demonstrate reading underachievement as a result of their disabilities, influencing both their school and work outcomes (Bruck, 1992; Gregg, 2009; Gregg
et al., 2002; Shaywitz et al., 2003). According to data from the National
Longitudinal Transitional Study-2, over 50 percent of secondary students
performed below the 16th percentile on reading comprehension measures,
placing them at the lower 25th percent of the general population (Wagner
et al., 2005). These students experience various difficulties with the cognitive and linguistic processes involved in decoding, word identification,
reading fluency, and reading comprehension.
Decoding
The importance of phonological, orthographic, and morphemic
awareness to decoding and accurate word identification has been well
documented.2 The majority of research on decoding in college students
with learning disabilities pertains to specific reading disabilities (dyslexia).
The persistence of phonological, orthographic, and morphemic awareness deficits has been repeatedly documented (Bruck, 1993; Gregg et al.,
2002; Hatcher, Snowling, and Griffiths, 2002; Holmes and Castles, 2001).
However, in the absence of valid diagnostic tools normed on the adult
2 Phonological

awareness or knowledge refers to awareness of individual speech sounds
and the ability to associate speech sounds with print (e.g., ability to identify, discriminate,
and isolate phonemes for rhyming or repeating and/or manipulating spoken pseudowords).
Orthographic awareness is the visual recognition of letter forms and spelling patterns within
words. Morphological awareness is the recognition of morphemes (the smallest meaning units
in language) and knowledge of word derivations (create, creation, creative, creator).
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population, professionals are left to often infer how executive functioning,
working memory, attention, metacognition, and oral language deficits differ
across and within the broader range of the adult population with dyslexia.
Professionals must retain a healthy degree of skepticism that the inferences
drawn from cognitive, oral language, and achievement test batteries are
equivalent across populations with and without disabilities until measures
are validated for individuals with disabilities (Gregg, 2009).
Studies of college students with reading disabilities (dyslexia) have demonstrated that phonological knowledge predicts skill in decoding (Bruck,
1993; Gregg et al., 2002; Hatcher, Snowling, and Griffiths, 2002). As a
group, these students over-rely on spelling-sound information, syllabic
information, and context for word recognition. Bruck’s research also documented that among this adult population, phonological awareness continued to be an area of deficit in comparison to their peers. The decoding
errors demonstrated by individuals with phonological awareness deficits
often represent “phonetically implausible” letter and word choices.
Orthographic awareness (e.g., Vellutino, Scanlon, and Chen, 1994) has
not received the attention that phonemic awareness has in the literature,
particularly with the college population with learning disabilities (Berninger,
1994; Foorman, 1994; Roberts and Mather, 1997). Yet researchers provide
strong evidence that orthographic awareness significantly influences the
ability to decode words (Cunningham and Stanovich, 1990; Kim, Taft, and
Davis, 2004; Stanovich and West, 1989). Empirical verification supports
that orthographic processing is a separate latent construct from phonological processing in the adult population (Carr and Posner, 1994; Eviatar,
Ganayim, and Ibrahim, 2004; Gregg et al., 2008; Rumsey et al., 1997a,
1997b). However, as Foorman (1994) notes, “although orthographic and
phonological processing can be dissociated statistically, they are conceptually intertwined” (p. 321).
Some college students with reading disabilities (dyslexia) demonstrate
problems with both phonemic and orthographic awareness. The decoding errors of individuals demonstrating difficulty specific to orthographic
processing usually are “phonetically plausible,” meaning that these readers
appear to overrely on their phonological abilities. Such readers may accurately represent the sounds in target words that have direct sound-symbol
correspondence (e.g., cat) but may be unable to recall unusual or irregular
sequences of letters that cannot be sounded out (e.g., yacht).
Proficiency with phonological, orthographic, and semantic knowledge
is essential to learning morphemes (Carlisle, 2004). Much research documents the association between morphological awareness and word reading
(Carlisle, 1995, 2000; Carlisle and Stone, 2003; Nagy et al., 1989). Recently, two studies investigating the Hebrew college population with learning disabilities (dyslexia) showed these individuals display specific deficits in
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morphological processing and a general metalinguistic deficiency that is not
explained by phonological processing (Leikin and Hagit, 2006; Schiff and
Raveh, 2006). Yet very little research concentrates on how morphological
processing affects word knowledge and word reading in English-speaking
adult populations with learning disabilities.
Reading Comprehension
Research with college students with learning disabilities points to several sources of difficulty with reading comprehension. These sources of
difficulty include verbal working memory, language disorders, executive
function, long-term memory, and metacognition (particularly self-regulation
and comprehension monitoring). Several recent studies show the significant
role of working memory in reading comprehension proficiency (Berninger
et al., 2006; Swanson and Ashbaker, 2000; Swanson and Siegel, 2001;
Swanson, Howard, and Saez, 2007). In a recent study of young adults,
Berninger et al. (2006) investigated three executive functions of working
memory (set shifting, inhibition, and monitoring/updating) and three word
forms (phonological, orthographic, and morphological) to determine their
relationship to reading comprehension performance. The predictive abilities of these linguistic and cognitive processes were not consistent across
reading formats, suggesting the importance of assessment task to diagnostic
decision making.
Some students experience difficulty with comprehension because of
poor decoding, but for other adolescents and adults with learning disabilities, the core of their reading problem is a receptive language disorder
(Cain and Oakhill, 2007; Catts, Adlof, and Ellis, 2006). The relationship
between oral language and reading comprehension strengthens as readers mature both in age and ability level. There is strong evidence that
language-based declarative knowledge and higher order language processes
(e.g., inferencing and comprehension monitoring) relate to adults’ reading
comprehension (Floyd et al., in review). Prior knowledge helps with inference making and comprehension monitoring across the life span (Kintsch,
1998; Perfetti, Marron, and Foltz, 1996). Listening comprehension also is
important for reading comprehension from ages 9 to 19, further suggesting the importance of higher order language processes, such as inferencing
and comprehension monitoring, enabled by prior knowledge. Use of these
language processes is common to listening comprehension and reading comprehension tasks (Perfetti, 2007). This finding is consistent with research
indicating that oral comprehension places an upper limit on reading comprehension performance for children (Stothard and Hulme, 1996). Together
these findings indicate the importance of investigating the influence of oral
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language on reading comprehension growth in the college population with
learning disabilities and adult literacy learners.
Long-term memory is important to interpreting text. Readers construct
a situational model during the process of listening or reading comprehension (Kintsch, 1998).3 Long-term memory is believed to be one of the
most critical underlying cognitive processes for creating a situation model
because it is needed to (1) link propositions (units of meaning in the form
of a statement or question) in the text to what the reader already knows
and (2) integrate all of the propositions into a meaningful message or whole
(Kintsch, 1998; see Chapter 2). The long-term memory measures on the
majority of cognitive tests currently available do not have strong concurrent
or construct validity, however, and better measurement tools are needed to
assess this important construct in the context of reading instruction.
Many individuals with learning disabilities have difficulty with selfregulation and strategy use, which prevents them from using contextual
information fully for comprehending text (Cain, Oakhill, and Elbro, 2002;
Cain, Oakhill, and Lemmon, 2004). Difficulties with the strategic use of
context cues can be manifest in such problems as using cohesive devices,
flexibility with word knowledge (e.g., use of idioms, deciphering ambiguous references), and restricted working-memory processes (e.g., executive,
attention).
Comprehension monitoring refers to evaluating one’s ongoing understanding of text and spontaneous use of strategies to clarify inconsistencies or uncertainties and other comprehension problems while reading.
Some readers with learning disabilities have significant difficulty detecting inconsistencies in what they read. Researchers suggest that difficulty
with comprehension monitoring is often the result of restricted working
memory and executive processes. Therefore, simply providing such an
individual extra time on a reading task might not be very effective unless
the reader is also taught specific cognitive strategies to enhance comprehension monitoring. Individuals with learning disabilities show particular
difficulty with acquiring self-regulatory strategies and applying them efficiently (Swanson, Hoskyn, and Lee, 1999; Zimmerman, 2000a, 2000b).
Thus, effective instruction in reading comprehension must target not only
the acquisition of effective reading strategies but also their flexible application and monitoring.

3 Situation

model refers to creating representations of the meaning of text derived from both
propositions stated explicitly (the textbase) and a large number of inferences that must be filled
in using world knowledge (see Chapter 2).
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Writing Disabilities
Individuals with learning disabilities often demonstrate difficulties
with written expression. Findings from the fields of sociolinguistics,
cognitive psychology, and neurolinguistics reveal that certain cognitive
processes (e.g., working memory, executive functioning, orthographic
awareness) influence specific types of written expression (Berninger and
Winn, 2006; McCutchen, 2006; Shanahan, 2006; Torrance and Galbraith,
2006) and so provide information critical to the design of effective intervention and accommodation. Strategic learning relies not only on the
cognitive abilities of writers, but also on their experiences, self-efficacy
beliefs, and motivation (Pajares and Valiante, 2006). Sociolinguistic research verifies that written expression is influenced by affective, situation,
and social variables (Englert, Mariage, and Dunsmore, 2006). Research
on all of the processes known to affect writing (cognitive, linguistic, affective, and social) is necessary to effective assessment, intervention, and
accommodation of adolescents and adults with learning disabilities.
Handwriting and Spelling
There is a small body of evidence that difficulties with basic writing
skills, such as handwriting and spelling, constrain writing development.
Poor writers often have difficulties mastering these skills (Graham, 1999).
As a result, these skills demand the writers’ attention, diverting resources
away from other important aspects of writing, such as sentence construction and content generation. When struggling writers are explicitly taught
handwriting and spelling, not only do these skills improve but so do other
writing processes, such as output and sentence construction (Berninger
et al., 1997, 1998; Graham, Harris, and Fink, 2000; Graham, Harris, and
Fink-Chorzempa, 2002).
Handwriting. The term graphomotor skills refers to the cognitive, perceptual, and motor skills that enable a person to write. The three types
of graphomotor deficits prevalent in the college population with learning
disabilities include symbolic, motor speed, and dyspraxia disorders (Deul,
1992; Gregg, 2009). All three interfere with a writer’s handwriting legibility
and writing fluency. Individuals with symbolic graphomotor deficits demonstrate specific phonemic, orthographic, and morphological awareness
deficits that interfere primarily with the planning and controlling functions
required in handwriting (Berninger and Richards, 2002). A college student
with learning disabilities and symbolic graphomotor deficits might produce
excellent original drawings but not be able to produce legible handwriting.
Visual-verbal production (handwriting) draws on very different neurologi-
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cal systems than visual-nonverbal production (pictures). Individuals with
dyslexia often demonstrate symbolic graphomotor symptoms, resulting in
poor handwriting performance. Since it is often difficult for these individuals to recall the letters or words they want to use in order to express their
ideas, legibility and writing fluency become a problem for them. The source
of this type of graphomotor disorder is symbolic (Berninger, 1994).
Individuals with motor speed deficits demonstrate problems with the
timing and temporal aspects of graphomotor tasks, which also draw on the
planning and execution functions of writing. These individuals usually provide legible and accurate handwriting, but the speed to produce the product
is very slow (Deul, 1992). Historically, motor speed problems were called
clumsiness or limb-kinetic apraxia (Liepmann, 1900).
According to Deul (1992), dyspraxia is the “inability to learn and
perform age-appropriate sequences of voluntary movements in the face
of preserved coordination, strength, and sensation” (Deul, 1992, p. 264).
Unlike writers with more symbolic graphomotor deficits, these individuals
demonstrate motor pattern difficulties regardless of whether the symbol is
verbal or nonverbal. One of the most distinguishing aspects of dyspraxia is
the unusual formation of letters and words. These writers will often print
in distinct blocklike symbols, usually in all upper case, display inaccurate
spaces between letters and words, and show difficulty with letter formation.
Spelling. Spelling is the ability to represent words in print. Researchers
have provided evidence of the regularities and opacities of English orthography itself; the role of morphology in spelling; developmental trajectories;
spelling acquisition strategies; cognitive, linguistic, and environmental predictors of spelling; the role of various mental representations of words;
the role of implicit memory in spelling; the relation between spelling and
other academic skills (e.g., decoding); and possible reasons for spelling underachievement (Coleman et al., 2009; Gregg, 2009). There is a spectrum
of spelling competency that depends on a variety of factors (e.g., exposure
to print, reading style) unrelated to cognitive and language abilities. Even
among college students with learning disabilities with similar levels of
reading proficiency, some may be unexpectedly poor spellers (Frith, 1980;
Holmes and Castles, 2001).
The persistence of spelling problems for college students with learning
disabilities (dyslexia) has been supported by empirical evidence (Bruck,
1993; Gregg et al., 2002; Holmes and Malone, 2004). Some researchers suggest that difficulties with phonemic awareness may be reflected in
spelling attempts that lack phonetic plausibility—that is, attempts that,
if decoded according to typical grapheme-phoneme conversion rules, do
not sound exactly like the target word (Coleman et al., 2009; Holmes and
Castles, 2001). Recently, researchers have identified morphological aware-
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ness (sometimes called morphophonemic awareness) to be another strong
predictor of spelling (e.g., Allyn and Burt, 1998; Gregg, 2009; Holmes and
Castles, 2001; Leong, 1999) and an area of weakness in college students
with learning disabilities (dyslexia) (Bruck, 1993; Coleman et al., 2009;
Deacon, Parrila, and Kirby, 2006; Leong, 1999).
Orthographic awareness, orthographic sensitivity, and orthographic
processing are all very important to spelling performance across the life
span (e.g., Cunningham, Perry, and Stanovich, 2001; Foorman, 1994;
Roberts and Mather, 1997; Stanovich, West, and Cunningham, 1991). As
Holmes and Castles (2001) note in relation to college students with learning
disabilities, “unexpectedly poor spellers are seen to misspell many words,
not because of deficient phonological processing, but because their lexical
entries contain inadequately specified word-specific information” (p. 321).
Interestingly, college students with attention deficit hyperactivity disorder (ADHD), while often demonstrating problems with spelling, do not
demonstrate the number or types of errors characteristic of their peers
with learning disabilities (dyslexia). In a recent study, Coleman and Gregg
(2005) counted and categorized spelling mistakes in the impromptu essays
composed by 263 young adults. The students without disabilities (n = 90)
averaged 2 to 3 errors per 1,000 words, and about 80 percent of their incorrect attempts were judged to be plausible (e.g., airate for aerate). Students
with ADHD (n = 44), although they made more errors (about 4 per 1,000
words), achieved a similar plausibility rate. The errors of students with
learning disabilities (dyslexia, n = 77) were considerably more frequent (7
per 1,000 words) and less plausible (65 percent). This finding indicates the
importance of attending to well-defined subgroups of adults in research to
identify the most effective approaches for enhancing adults’ writing skills.
Syntax (Sentence Level)
The term syntax refers to rules in a language for assembling words to
form sentences. Syntactic awareness and the ability to produce sentence
structures require a writer’s semantic (word usage in context), grammar
(e.g., agreement), and mechanical (e.g., application of punctuation and
capitalization rules) abilities working in unison. Problems with any one of
these features can influence fluency with written syntax. Therefore, during an evaluation, examination of word usage, word agreement, and the
mechanics of writing should be conducted and taken into consideration in
determining how written syntax is influenced by these features.
Research is limited on the cognitive and linguistic processes that influence the ability of college students with learning disabilities to produce
written syntax (Gregg, 2009). Most researchers have relied on frequency
counts, such as number of words, sentence length, or number of sentences.
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Such indices treat grammatical structures as if they are isolated from words,
syntactic structures, and context. Yet research from the field of linguistics,
particularly sociolinguistics, shows that the context and function of language use relate to the uses of meaning and structure. The association of
word meaning to grammatical structure and structure to words provides
information pertinent to the understanding of language and to the ability to
design instruction in reading and writing (see Biber, Conrad, and Reppen,
1998, for an in-depth discussion).
Gregg et al. (2002) examined the relationship of words and sentence
features in the expository essays of four groups of young adult writers
(with learning disabilities, ADHD, learning disabilities + ADHD, and normally achieving). They found that the writers with learning disabilities and
ADHD had less varied and complex sentence features than the other groups.
Biber identified several features of sentences most associated with sentence
complexity in written text. Using these complexity indices, Coleman and
Gregg (2005) found that with a group of college students with and without
dyslexia, two of Biber’s (1988) sentence features—integrated structures
(i.e., nouns, prepositions, and attributive adjectives) and word specificity
(i.e., word length and word types)—differentiated the two groups of writers. The writing of the college students with learning disabilities (dyslexia)
contained significantly fewer of these features, therefore decreasing the
linguistic complexity of their writing samples. Interestingly, Coleman and
Gregg (2005) also found that the writers with learning disabilities (dyslexia)
had more difficulty with sentence features having to do with time (as a main
verb tense, prepositions, and time adverbials), a situation that could be due
to the executive and attentional constraints on working memory. Another
very distinct feature of the discourse of the writers with learning disabilities
(dyslexia) was their overuse of hedges (e.g., at about, something like, more
or less, almost, maybe, sort of, kind of, etc.). Such grammatical structures
provide less specificity and more ambiguity to the meaning of the text. Underlying word knowledge and word access problems might be contributing
to this overuse of hedges.
The development of age-appropriate written syntax skills depends on a
number of variables. Foremost among these is oral language development
(i.e., receptive and expressive syntax). An adult with an expressive (or
receptive-expressive) language disorder will struggle to construct written
sentences, just as he or she struggles to construct spoken ones. Of course,
this is not to imply that intact oral syntax abilities automatically transfer to
writing; oral skills are necessary but not sufficient for writing proficiency.
Mastery of a formal writing system requires adequate functioning in other
cognitive and social areas as well as extensive instruction in grammar,
punctuation, word usage, and other conventions. Print exposure is also
important, since familiarity and proficiency with different styles and genres
(e.g., expository, narrative, technical) depend on it.
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Composition (Text Level)
Text structure refers to the means by which individuals organize their
ideas in written discourse. Word and sentence structures, as well as function (purpose), can be very different depending on the chosen mode of
writing (e.g., narrative, expository, persuasion). The language one uses
in written discourse comprises a structure just as words in a sentence determine a syntactic structure. Researchers examining the written text of
adolescents with learning disabilities note that these writers often demonstrate difficulty with metacognitive strategies, such as planning, monitoring, evaluating, and revising (Englert, 1990; Graham and Harris, 1999).
Little empirical evidence examining the written composition of the college
population with learning disabilities is available, however.
The precise role of working memory in composing text is not clear.
Some researchers find that working memory deficits influence written text
underachievement (Berninger and Richards, 2002; McCutchen, 2006). Recently, Vanderberg and Swanson (2007) investigated the relationship of
working memory to the macrostructure (planning, text structure, revision)
and microstructure (grammar, punctuation) of writing. They validated the
importance of working memory to both the microstructure and macrostructure of written text, but they also stressed that the writing process is more
intricately tied to the attentional components of working memory. Other
researchers suggest that long-term memory plays a greater role in the composing of text than working memory (Kintsch, 1998).
Sense of Audience
Current thinking about the writing process envisions writing as a
problem-solving task that engages the writer in a dialogue with the reader.
Research on composing processes reveals common writing patterns between inexperienced writers and students with a need to develop their basic
writing skills. For instance, such students often differ from their higher
achieving cohorts in the degree and manner in which they consider their
audiences (Rubin and Looney, 1990). Studies show that basic writers have
little sense of writing as a rhetorical transaction (Rubin and Looney, 1990).
That is, such writers seldom view writing as a means of communication
or persuasion; rather, they tend to think infrequently of potential readers
and fail to use information about their readers even when it is available to
them. The problems experienced with revision and audience awareness are
interdependent. Rubin (1984) argues that audience awareness is fundamental to revision; to revise is to step back from the writer’s own subjective
understanding of a text and experience it with naïve eyes (Murray, 1978).
To investigate a writer’s sense of audience requires evaluation of the
writer’s voice, the writer’s perceptions of the audience, and the context
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in which the writing occurred (Gregg et al., 1996). Writer, audience, and
context are all involved in the dynamic creation of text, and this leads to
choices regarding concepts, vocabulary, style, and text organization. In an
effort to evaluate such variables, researchers have identified a number of
social cognition skills required for developing sensitivity to audience in
written language. These social cognition skills affect content, execution,
perspective taking, differentiation of voice, and organization of text (Gregg
and McAlexander, 1989; Gregg et al., 1996).
Deficits in any one (or more) of these areas impacts a writer’s ability
to identify and remain sensitive to a specific audience. In a study exploring
the relationship between sense of audience and learning disabilities among
college writers with learning disabilities, Gregg and McAlexander (1989)
emphasized that certain types of disorders are more likely to cause problems
with sense of audience skills than others. Deficits in perspective-taking,
which requires the writer to engage in social inference and to perceive or
express various traits in others, often characterize typically developing
writers as well.
Writing Fluency (Verbosity)
Fluency is a critical construct to address in the evaluation of writing. Fluency in relation to writing is often referred to as “verbosity” and
measured by the length of or number of words in a composition. Gregg
et al. (2002) investigated the written discourse complexity of college writers
with and without learning disabilities (dyslexia). They found that verbosity
(number of words), quality, and vocabulary complexity were significantly
correlated. In particular, verbosity and quality could not be viewed as separate constructs but were statistically co-occurring functions. In other words,
the number of words produced by writers increased their chances for higher
quality scores. A critical finding from this study was that vocabulary and
fluency proxies—number of words, number of different words, and number of words with more than two syllables—were the best discriminators
between college writers with and without learning disabilities (dyslexia).
DEVELOPING BRAIN SYSTEMS IN STRUGGLING READERS
There is a growing body of research on neurodevelopmental changes in
brain organization and how these changes relate to individual differences in
language and reading competencies. The studies have examined changes in
both structural organization (i.e., gray and white matter volumes) (Giedd
et al., 1997; Hua, Tembe, and Dougherty, 2009) and functional organization (i.e., functional neurocircuits) of the brain for language and reading
(Booth et al., 2001; Church et al., 2008; Shaywitz et al., 2003; Turkeltaub
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et al., 2003). The focus of the research thus far has been on phonological
processing, decoding, or word reading (see Pugh et al., 2010, for a review),
with more recent research beginning to examine sentence-level processing
and comprehension (Cutting and Scarborough, 2006; Meyler et al., 2008;
Rimrodt et al., 2010). As described in Chapter 2, these findings show how
the brain organizes with reading experience from childhood to late adolescence for typically developing readers and readers with reading disabilities.
The neurotrajectory involved in reading takes years to develop for
children given adequate early exposure. For children and adolescents with
reading disabilities, this trajectory appears to be disrupted and is associated with structural and functional differences in brain functioning between
children with and without reading disabilities. These brain differences are
not necessarily fixed or immutable. Change (neuroplasticity) in neurological
patterns has been observed in children and adolescents with reading disabilities as a result of effective intervention. In fact, several recent studies
suggest that gains in reading skill following intense reading intervention are
associated with a more “normalized” brain organization for reading for
young children and that such plasticity is possible into adulthood.
We review this intervention research and studies of differences in brain
structure and function between readers with and without reading disabilities because it has the future potential to inform assessment and literacy
instruction for adults with disabilities as neurobiological theories of learning and reading and writing development become better explicated (Just
and Varma, 2007).
Brain Structure and Function
A number of anatomical neuroimaging studies (research that uses magnetic resonance imaging, MRI, to measure gray and white matter volumes
across brain regions) have identified structural differences, such as reduced
gray matter volume, in the brains of people with reading disabilities. These
differences have been found in several of the left hemisphere (LH) regions
that functional brain imaging show to be involved in reading, including the
temporoparietal and occipitotemporal areas (Brambati et al., 2004; Brown
et al., 2001; Eckert et al., 2003; Kronbichler et al., 2008; Silani et al.,
2005). Using a recently developed MRI technique known as diffusion tensor imaging (DTI), studies show differences in white matter tracts for those
with reading disabilities. Individuals with reading disabilities have atypical
white matter development in critical LH pathways linking the major reading areas. This finding suggests reduced myelin in the axonal fibers connecting distributed brain areas that form the reading circuits of the brain
(Beaulieu et al., 2005; Keller and Just, 2009; Klingberg et al., 2000; Niogi
and McCandliss, 2006).
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These reported gray and white matter differences in brain organization
of LH posterior regions between typically developing readers and those
with a reading disability appear to be associated with underlying language
difficulties (Niogi and McCandliss, 2006). It is not known whether these
structural differences are a cause or consequence of reading disability. This
question requires further study with research that includes prospective longitudinal designs with individuals before they learn to read.
Functional neuroimaging research uses such techniques as functional
MRI (fMRI) to measure activation in different parts of the brain while an
individual performs cognitive tasks. In studies of this type, both children
and adults with reading disability show marked functional differences
relative to typically developing readers in the activity generated in major
components of the reading circuit (temporoparietal, occipitotemporal, and
inferior frontal systems) (Brunswick et al., 1999; Meyler et al., 2008;
Paulesu et al., 2001; Pugh et al., 2000; Rumsey et al., 1997b; Salmelin
et al., 1996; Shaywitz et al., 1998, 2002; Temple et al., 2003). Individuals
with reading disability tend to underactivate both temporoparietal and occipitotemporal regions; this disruption also is evident in reduced functional
connectivity (a type of analysis that measures the degree to which brain areas show correlated activation and hence are acting as a functional circuit)
(Hampson et al., 2006; Horwitz et al., 1998; Pugh et al., 2000). This atypical functional connectivity of key LH posterior regions in disabled relative
to able readers suggests interregional communication difficulties in the left
hemisphere. This pattern of reduced posterior activation and connectivity
in the left hemisphere associated with reading disability has been observed
in a large number of studies with both children and adults with reading
disabilities (Pugh et al., 2010). In addition, readers with reading disabilities
often show evidence of apparently compensatory responses to their LH posterior dysfunction: an increased functional role for right hemisphere (RH)
temporoparietal regions (Sarkari et al., 2002; Shaywitz et al., 1998; Simos
et al., 2002b) and increased frontal lobe activation in both right and left
hemispheres (Brunswick et al., 1999; Shaywitz et al., 1998, 2003).
Differences in both structural and functional brain organization of
LH posterior regions have been consistently observed across neuroimaging studies. It is hypothesized that these differences may reflect genetically
based patterns of brain development, a subject of research for many years.
Postmortem studies show cortical and subcortical cellular anomalies (ectopias, microgyria, and glial scarring) in the brains of individuals with
reading disability (Galaburda et al., 1985). Genetic factors may give rise to
these anomalies by way of abnormal neuronal migration during fetal brain
development. Using animal models, studies that explore the ways in which
these anomalies might impede both brain development and learning have
been undertaken (Galaburda et al., 2006). This research holds promise for
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identifying critical gene-brain-behavior pathways in reading disabilities,
although at present the links to core deficits in reading disability (e.g., phonological processing) are not yet fully understood.
More also needs to be understood about the brain bases of basic computational processes involved in reading. For example, reading depends
on such cognitive processes as memory and attention; reading disabilities
have been associated with deficits that include limited memory capacity,
limited processing speed, and specific problems with learning and memory
consolidation. Research to identify how structural and functional differences in reading disability may limit learning and cognitive processes will be
important to developing brain-based models of reading and other learning
disabilities (see Just and Varma, 2007).
The relative contributions of environmental factors (e.g., inadequate
learning opportunities) and genetic factors (and their interaction) to brain
differences in reading disabilities are complex and not well understood.
Reading difficulties at any age or in any population are the result of a
complex mix of congenital (gene-brain-behavior) and environmental factors. It is well known that genetic factors contribute to reading disabilities
(Fletcher et al., 2007). The observation that reading difficulties run in
families and are evident across generations was reported almost a century
ago (Hinshelwood, 1917). It has been estimated that children of a parent with a reading disability face an eight times greater risk of a reading
disorder themselves relative to the population as a whole (Pennington and
Olson, 2005). Much less is known about the specifics, such as which genes
play a role and the ways in which genetic influences occur (e.g., effects on
brain development). Currently, the genetics literature contains references
to about 20 potential genetic susceptibility loci, which are regions of the
genome that have demonstrated a statistically significant linkage to reading disability and typically involve more than one and often hundreds
of genes (Schumacher et al., 2007). The literature refers to at least six
candidate genes for reading disability, which are genes located in susceptibility loci that have been statistically associated with reading disability,
including DYX1C1, KIAA0319, DCDC2, ROBO1, MRPL2, and C2orf3
(Grigorenko and Naples, 2009).
None of these loci or genes, however, has been either fully accepted
or fully rejected by the field, and intensive research is ongoing. The information that has contributed to the identification of susceptibility loci and
candidate genes for reading disability has been generated by molecular
genetics studies of reading and reading-related processes. Unlike heritability and relative risk studies, these studies assume the collection of genetic
material (DNA) from blood or saliva samples. More research is needed to
fully understand the involvement of these genes with reading, its related
processes, and their development.
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A portion of the adults who need to develop their literacy skills is likely
to have genetically based learning disabilities. A range of other factors,
such as inadequate instruction, poverty, cultural and language barriers, and
motivation, are likely to contribute substantially to the reading difficulties
of low-literate adults. Interdisciplinary research aimed at building genebrain-behavior models of typical and atypical reading development and
understanding how these factors interact with environmental forces has the
potential to enhance understanding of the unique challenges in developing
reading and writing skills faced by adult learners.
Brain Plasticity
As noted earlier, a growing body of evidence is showing how functional
neurocircuits change with reading experience from childhood to late adolescence in typically developing youth and how this development differs
in populations with reading disabilities (Booth et al., 2001; Church et al.,
2008; Shaywitz et al., 2002; Turkeltaub et al., 2003). In one developmental
fMRI study using a cross-sectional design, Shaywitz and colleagues examined changes in functional brain organization in large typically developing
and reading disabled cohorts ranging from age 7 through 17 (Shaywitz
et al., 2002). A beginning reader, on a successful learning trajectory, appears
to employ a widely distributed cortical system for reading-related processing, including the temporoparietal, frontal, and RH posterior areas. As
typically developing readers mature, the weighting of the functional neuroanatomy for reading shifts toward a more consolidated “expert” system of
activation in the LH occipitotemporal area that is known as the visual word
form area (VWFA; Dehaene et al., 2002). This region appears important
to the development of fluent reading (see Booth et al., 2001; Church et al.,
2008; Turkeltaub et al., 2003, for similar arguments).
A full understanding of individual differences in the development of
the brain for reading requires understanding not only change in functional
circuits over time but also possible neuroanatomical constraints on learning. Structural imaging techniques (MRI) used to examine changes in gray
and white matter volume from early childhood into late adolescence and
adulthood show variable increases in white matter and decreases in gray
matter volumes as brain regions develop (Giedd et al., 1997; Hua et al.,
2009; Sowell et al., 2004). Some regions mature later (e.g., prefrontal cortex associated with executive function and response inhibition), whereas
others mature earlier (e.g., basic sensory and motor processing systems).
A priority for research is to examine the ways in which age-related
changes in gray and white matter organization affect plasticity and the
impact on learning to read at later ages. The trajectory of brain development, both structural and functional, is established over a period of years
for typically developing children given adequate early exposure. It is not

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

LEARNING, READING, AND WRITING DISABILITIES

197

clear whether the same patterns of neuronal reorganization would occur at
later points in the life span in adults without learning difficulties but who
were nevertheless deprived of early opportunities to learn; this question
merits research, as it may inform how to think about the challenges to brain
plasticity for those learning to read later in life. What is known, however,
for both children and adolescents with reading disabilities is that, in the
absence of intensive remediation, this neurotrajectory of reading-related
brain changes remains disrupted (Brunswick et al., 1999; Hampson et al.,
2003; Pugh et al., 2000; Shaywitz et al., 2002, 2003; Simos et al., 2002a).
It will be important to determine whether intensive and evidence-based
intervention with those who experience atypical patterns of brain organization can lead to some degree of normalization in the structure or function of
LH systems. New research on remediation suggests that a good deal of plasticity from childhood into adulthood may still be expected for those with
reading disabilities. Several recent treatment studies indicate that, at least
for younger readers, gains in reading skill with systematic and intense reading intervention are associated with a more normalized brain organization
for reading. In a recent study using magnetoencepholography to measure
brain changes, young children with severe reading difficulties underwent
a brief but intensive phonologically based reading remediation program
(Simos et al., 2002b). After intervention, significant gains in reading were
observed, and the most salient change observed for every individual who
received the intervention was a robust increase in the activation of the LH
temporoparietal regions of the brain and a moderate decrease in the activation of the compensatory RH temporoparietal regions.
Shaywitz et al. (2004) examined three groups of young children with
fMRI and performance indices (average age was 6.5 years at initial testing—Time 1) (Shaywitz et al., 2004). One group of children with reading disabilities received nine months of an intensive experimental reading
intervention (treatment group). As described in Blachman et al. (2004),
the intervention involved eight months of individualized tutoring in an
intensive reading program that emphasized explicit instruction in phonological and orthographic patterns and oral reading of text and included
some spelling and writing activities. For the fMRI study, there were two
control groups: a control group of normal readers and a control group of
readers with reading disabilities who received standard intervention from
their community schools. Treatment participants with reading disabilities
showed significant gains in reading fluency and comprehension compared
with the control group with reading disabilities who received remediation
in their schools. When the two reading disabled groups were compared on
fMRI scans posttreatment (Time 2), significantly more activation increases
in LH posterior reading areas were seen in the treatment group. Direct
comparison of activation profiles showed that reading disabled children
in the treatment group, but not the reading disabled controls, had reliable
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increases in activation in LH reading-related sites. One year after treatment,
follow-up fMRI scans showed children with reading disabilities in the treatment group continued to experience patterns of brain region activation that
indicated the intervention had an enduring influence on normalizing brain
pathways for reading.
In research with somewhat older learners, Temple and colleagues (2003)
used fMRI scans to examine the effects of an intervention on the cortical
circuitry of a group of 8- to 12-year-old children with reading disabilities.
After intervention, increased LH activation was observed, which in turn
correlated significantly with increased reading scores. Similarly, in a study
of fifth graders, Meyler et al. (2008) found that a phonologically based
intervention increased LH temporoparietal activation during sentence reading tasks, indicating that successful remediation of core phonological skills
can generalize to more demanding reading contexts. Observed increases in
gray matter volume indicated a significant effect on both brain structure
and function (Keller and Just, 2009). Structural changes that accompany
successful intervention (Keller, Carpenter, and Just, 2001; Meyler et al.,
2008) suggest that effective remediation normalizes structural differences
observed between those with and without reading disabilities. Interventions
with adults are rare, but Eden and colleagues (Eden et al., 2004) reported
significant behavioral and neurobiological changes with intensive phonological remediation in adult readers with reading disabilities; they report
a pattern of increase in LH posterior activation in adults similar to that
observed in studies of children with dyslexia.
The fact that both structural and functional reorganization of LH brain
circuitry for reading can occur after effective remediation for both children
and adults with reading disabilities is potentially very important. Similar
positive outcomes may occur for adult learners who have lacked the extended experiences needed to develop literacy skills, regardless of whether
or not they have latent (undiagnosed) reading disabilities. Knowledge of
brain-based developmental trajectories from childhood to adulthood, although still incomplete, suggests the patterns of brain activation that might
be achieved with effective instruction and remediation of struggling readers.
This work also has resulted in the development of neurobiological measures
for research that may prove useful for evaluating interventions for adults
learning to read for the first time.
ACCOMMODATIONS TO SUPPORT LITERACY LEARNING
Accommodations adjust the manner in which instructional or testing
situations are presented so that individuals with documented disabilities
can learn and demonstrate their learning in a fair and equitable manner
(Gregg, 2009). Accommodations are not a replacement for literacy instruction. Rather, accommodations are adjuncts that remove barriers imposed by
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poor reading, writing, or academic learning skills (Moats and Dakin, 2007).
Understanding the issues surrounding accommodation practices is critical
to grasping the consequences for adolescents and adults with learning disabilities who are not provided access or equal opportunities to fully participate in instruction or demonstrate their knowledge in testing contexts. Lack
of access to accommodations can have major negative effects on career
development and adult income (Gregg, 2007; Gregg and Banerjee, 2005).
Reading Accommodations
As difficulties with phonological, orthographic, morphologic, and syntactic awareness slow down the process of decoding, extra time becomes a
critical accommodation for adolescents or adults with learning disabilities
(dyslexia). There is a significant amount of research to support the need
for this accommodation for adolescents and adults with learning disabilities
(Gregg, 2009; Gregg and Nelson, in press; Shaywitz, 2003).
Emerging technologies are changing the range of literacy skills needed
in the worlds of school and work. For the college population with learning
disabilities, these technologies offer opportunities to be better prepared for
today’s technology-rich schools and workplaces. A wide range of technologies are being used to accommodate learning and work environments for
these individuals. In the area of reading, alternative media and the software
to access these formats are essential accommodations for college students
with learning disabilities. Alt media is a broad term that refers to a variety
of formats into which printed text is converted (e.g., audiotaped text, enlarged print, electronic text, Braille).
Regardless of the alt media format, etext is not an effective accommodation for individuals with learning disabilities unless it is used in conjunction with assistive technology software. Optical character recognition
(OCR) software is first used to convert scanned or bit-mapped images of
text into machine-readable form. The text may then be saved on magnetic
media (e.g., hard drives) or on optical media (e.g., CD-ROMs). Text converted by OCR software is then read by text-to-speech (TTS) software.
TTS is a type of speech-synthesis application that is used to create a spoken
version of etext on a computer or handheld device. TTS can enable the
reading of computer display information for an adolescent or adult with
learning disabilities, or it may simply be used to augment the reading of
a text message. Anderson-Inman and Horney (2007) prefer the term supported etext to refer to the integration of etext with assistive software. An
important feature of alt media is its portability. Digital files can be delivered
to adolescents or adults via email or Internet portals and used in a variety
of electronic and physical environments. Current advancements in technology now allow etext files to be downloaded easily not only to computers,
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but also to handheld devices, such as phones, personal digital assistants
(PDAs), or MP3 players and to be read through specialized TTS software.
However, much of the TTS software cannot access or integrate with
the various social media tools—from text messaging to blogging—that are
becoming essential to success in school or the workplace. As colleges and
universities are posting lectures on YouTube and many chief executives of
major companies are communicating to their employees and customers
through blogs and web pages, assistive technology software needs to integrate seamlessly with various forms of social media. The lack of empirical
evidence to identify effective technologies to provide adolescents and adults
with learning disabilities access to reading online and offline (traditional
print-based) is of considerable concern, given the prevalence of low literacy
skills among youth and young adults in society.
Reading comprehension problems are more difficult to accommodate
than decoding and reading fluency problems. Current technology advancements, however, are providing professionals with more tools than ever
before to help college students with functional limitations in reading comprehension. One promising technology software accommodation for reading instruction is embedded etext support: TTS and links to definitions,
highlighting, and summaries of text (Gregg and Banerjee, 2005). Many of
the embedded supports can significantly help readers with reading comprehension problems. Embedded supports used in combination with etext and
TTS software may prove more effective than etext or TTS alone for college
readers with learning disabilities. A growing body of research is providing
strong validation for the effectiveness of embedded supports in enhancing
reading comprehension for students with reading disorders (AndersonInman, 2004; Anderson-Inman and Horney, 2007; Anderson-Inman et al.,
1994; Horney and Anderson-Inman, 1994, 1999).
A promising technology for enhancing the reading comprehension of
at-risk readers is web-based tutors that provide online self-explanation
and metacognitive reading strategies. McNamara and her colleagues
(McNamara et al., 2007) developed one such program called the Interactive Strategy Training for Active Reading and Thinking (iSTART) and
have provided strong research evidence to support its effectiveness. It is a
web-based tutoring program designed for adolescents and adults that uses
animated agents to teach reading strategies. McNamara and colleagues
found iSTART to be most beneficial to at-risk readers. However, at this
time, no research is available to support its effectiveness with individuals
diagnosed with learning disabilities. Again, the effectiveness of software
such as iSTART depends on its ease in successfully integrating with screen
readers and other technologies necessary to access the online reading requirements of the program.
Extended time on assignments is a necessary accommodation for many
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individuals demonstrating reading comprehension underachievement. Difficulty decoding words, understanding vocabulary, or remaining sensitive to
sentence or text structures often slows down the reading process for many
adolescents or adults with learning disabilities. In addition, if any strategy
or technology (e.g., read-aloud, embedded text) is used as an accommodation to assist the process of reading, extended time will be needed to implement such reading tools.
Writing Accommodations
Accommodation of Handwriting
Very little research is available to guide accommodations for the college
population with handwriting disorders. Professionals depend on clinical
experience and assessment data in choosing specific accommodations. For
all three types of graphomotor disorders (i.e., symbolic, speed, dyspraxia)
discussed above, extra time is an essential accommodation. Word processing and various assistive technologies also provide accommodation
options appropriate for all types of graphomotor disorders. Traditional assistive technologies used with more severe motor disorders, such as adapted
switches, adapted keyboards, and keyboard overlays, have not been well
investigated by researchers as to their effectiveness with adult populations
with learning disabilities. Although limited in number, studies are available
to support the effectiveness of word processing, word prediction software,
and voice input (speech to text) for enhancing the legibility and fluency of
writing for adult populations (Gregg, 2009). In addition, the need is great
for researchers to investigate the usefulness of touch windows and macro
software for accommodating the writing of college students with learning
disabilities, since these recommendations are often suggested by professionals. With the popularity and accessibility of mobile touch devices (i.e., iPad,
iPhone), the application of this technology for accommodating graphomotor disorders may emerge.
Accommodation of Spelling Disorders
Spelling difficulty is a hallmark of college writers with learning disabilities (dyslexia). Although there is evidence to support the effectiveness
of assistive technologies in enhancing spelling performance, research on the
college population is limited. As with handwriting disorders, extra time is
an appropriate accommodation for college students with significant spelling
deficits, since they require more time to recall the motor and orthographic
patterns necessary to spell words. Word processing also appears to enhance
the fluency and spelling of young adult writers with learning disabilities
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(Bangert-Downs, 1993; Goldberg, Russell, and Cook, 2003; Hetzroni and
Shrieber, 2004; MacArthur, 2006). Research also supports the effectiveness
of spell checkers and word prediction programs for enhancing the spelling
performance of adolescent writers with learning disabilities (Handley-More
et al., 2003). Speech recognition software for dictation has gained some
support as a means to enhance the writing of adolescents and adults with
spelling, handwriting, and fluency problems (Higgins and Raskind, 1995;
MacArthur and Cavalier, 2004; Reece and Cumings, 1996).
Accommodation of Syntax Disorders
The effectiveness of accommodations for the college writer with written
syntax disorders has not been well addressed. It is important to investigate
the cognitive and linguistic deficits underlying difficulty in producing sentence structures as a guide in selecting specific accommodations (Gregg,
2009). For writers struggling to produce written sentences, extra time and
word processing are appropriate accommodations. Students with verbal
working memory deficits might be helped by word prediction and outlining/
webbing software. For writers with significant attention or executive functioning deficits, outlining, webbing, and TTS software might be an effective
accommodation. Research evidence is available to support TTS software
for some students in helping them “hear” word choice errors so that they
can make revisions (Higgins and Raskind, 1995; MacArthur, 2006). For
students whose difficulty recalling words influences sentence structure production, word prediction software might be recommended. Speech-to-text
software is often not as effective for writers demonstrating oral expressive
syntax disorders. The technology is currently not advanced enough to deal
with the oral hesitations and pronunciation errors often demonstrated by
these individuals. Little research evidence exists to support the effectiveness of grammar checks as an accommodation for individuals with written
syntax disorders.
Accommodation of Text Structure
A basic but important accommodation for writers experiencing difficulties producing text is the provision of extended time (Gregg et al., 2007;
Gregg, 2009). Research confirms that extended time can provide these individuals a means to utilize strategies and technologies for improving their
written products. If graphomotor, spelling, or syntax abilities are also areas
of deficit for a writer, the accommodations previously discussed would be
provided in addition.
Speech synthesis (text-to-speech) and speech recognition (speech-totext) software have potential for enhancing the production of written text
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structure. Although limited research is available to provide evidence of the
effectiveness of this software for the college population with learning disabilities, advances in assistive technologies appear promising (MacArthur,
2006). In the future, MP3 players (e.g., iPods) with digital voice recorders
have the potential to increase the writing proficiency of college writers with
learning disabilities (Banerjee and Gregg, 2009).
The effectiveness of teaching adolescent writers with learning disabilities cognitive strategies to enhance their writing competencies is well
documented in the literature (Deshler, Ellis, and Lenz, 1996; Englert,
1990; Englert, Mariage, and Dusmore, 2006; Graham and Harris, 2004;
Hallenbeck, 1996). For instance, the Think Sheets advocated by Englert in
her Cognitive Strategy Instruction in Writing program can provide useful
tools to help many of these writers manage the different aspects of writing
(planning, organizing, drafting, editing, and author/reader relationship)
(Hallenbeck, 1996). The research on computerized software that provides
strategic planning, organization, and revising prompts to adolescent and
adult writers with learning disabilities, however, has not provided conclusive evidence for the effectiveness of this software (Bonk and Reynolds,
1992; Reynolds and Bonk, 1996; Rowley, Carsons, and Miller, 1998;
Rowley and Meyer, 2003; Zellermayer et al., 1991). MacArthur (2006),
in a review of assistive technologies and writing, states that he identified
only one study (Sturm and Rankin-Erikson, 2002) that provided evidence
for the effectiveness of concept mapping software, despite its common use
by professionals working with writers demonstrating writing disorders.
This lack of research evidence does not diminish the potential utility of
such techniques for enhancing the written text of many writers. Rather,
it suggests that professionals must ensure that adequate evidence from a
comprehensive evaluation provides strong support for the use of concept
mapping software with a writer. With the increasing number of empirical
studies in the area of hypermedia and computer-mediated communication,
it is likely that new tools will be available in the near future to accommodate struggling writers that cannot be conceptualized today.
SUMMARY AND DIRECTIONS FOR RESEARCH
Adults can experience a range of learning disabilities that are important
to diagnose and attend to as part of literacy instruction. The adult population with learning disabilities represents a very heterogeneous group of individuals in relation to severity of learning disabilities, reading and writing
abilities, and background. Reading disabilities are the most prevalent and
best studied class of learning disabilities. Most neurocognitive research has
concentrated on reading. Most research on learning disabilities in adolescents and adults comes from studies of college students or other adults with
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relatively high levels of literacy skill. Less research is available with lowliterate adults with reading and writing disabilities. The available research
shows that adults experience difficulties with specific cognitive and linguistic processes involved in decoding, fluent reading of words and sentences,
and reading comprehension. Students with writing disabilities experience
difficulties with handwriting, spelling, syntax, composition, sense of audience, and writing fluency.
Research on the effectiveness of instruction to develop the reading and
writing skills of adolescents and adults with learning disabilities is sparse,
especially for those with low literacy. A priority for future research is the
development of effective instructional practices for these populations. As
discussed in Chapter 2, neither the available behavioral nor neurocognitive
data suggest that instruction for learners who struggle with reading and
writing needs to be categorically different from the instruction that is effective with more typically developing learners. Rather, the instruction that
has been effective with younger populations targets specific reading and
writing difficulties in the context of reading and writing instruction (instead
of using decontextualized approaches directed at changing general cognitive
processes, which has been shown to be ineffective). The instruction used
with typically developing learners also needs to be adapted for those with
disabilities to be more explicit and systematic; provide enhanced supports
for the transfer and generalization of skills; provide more opportunities
for practice; address maladaptive attributions, which can be particularly
important to address for struggling learners; and provide scaffolded and
differentiated instruction that targets specific difficulties while continuing to
develop all the skills needed for reading and writing development (see principles for struggling readers and writers presented in Chapter 2). Research
to test instructional approaches consistent with these principles is needed
to address the cognitive and linguistic challenges described in this chapter.
Research on accommodations for college students with learning disabilities has a stronger research base. These findings warrant application
and further study with all adolescent and adult learners with disabilities.
It is important to identify accommodations to remove barriers imposed
by poor reading, writing, or academic learning skills. Lack of access to
accommodations for individuals with learning disabilities can have major
negative effects on career development and adult income. Accommodations for learning need to be used in conjunction with effective instruction
to support the development and assessment of literacy. Future policies and
practices pertaining to accommodating learning and work environments
for the populations with learning disabilities should be guided by evidencebased research.
Assessment batteries used to diagnose learning disabilities and determine who is qualified to receive accommodations in college settings
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measure a range of cognitive processing abilities in adolescents and adults.
Although behavioral tests are used for assessment and diagnosis, learning
disabilities have come to be viewed as brain-based conditions caused by
hereditary (genetic) factors and complex pathways of gene-brain-behavior
relationships and their interaction with environment and experience. Modern brain imaging techniques show that both children and adults with reading disabilities show marked differences in brain structure and functions
relative to typically developing readers. An important next step will be
to test causal relations between these structural and functional anomalies
and reading using prospective longitudinal designs. In addition, research is
needed to better understand the relative contributions of environment (inadequate learning opportunities) and genetic factors (and their interaction)
to the different brain trajectories of those with reading disabilities. Genebrain-behavior research is needed especially to enhance understanding of
the unique challenges faced by older learners.
Neurocognitive research shows the plasticity (change) of brains in
response to interventions for struggling readers extends into young adulthood, but studies are needed with older adults to determine if the same
patterns of neuronal reorganization would occur later in life in response
to instruction. This question is also important to ask for adults without
learning difficulties but who were nevertheless deprived of early opportunities to learn. Although still incomplete, research on brain-based developmental trajectories from childhood to adulthood suggests patterns of brain
activation and consequently improved literacy performance that might be
achieved with effective instruction and remediation of struggling readers.
This research also suggests ways of measuring neurobiological change that
may be useful in evaluating the effectiveness of interventions for adult
learners.
For both reading and writing, extra time, various technological supports, and the teaching of cognitive strategies are accommodations that enhance competencies, although many aspects of reading and writing remain
to be addressed in research, such as syntax and reading comprehension.
Likewise, most published research on brain differences between typically
developing and reading disabled learners focuses on phonological processing, decoding, or word reading, and a better understanding of neurobiological processes involved in disorders of syntax, comprehension, spelling,
and writing is needed.
The findings in this chapter must be generalized with caution beyond
those adults who have met the legal criteria for learning disabilities to
which secondary and postsecondary institutions in the United States must
adhere in providing services for students with learning disabilities. More
research of the kind described is needed to characterize and determine how
best to intervene with a broader range of adults in literacy education.
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Language and Literacy Development
of English Language Learners

A growing number of adolescents and adults in the United States use a
language other than English at home and require support to develop spoken
and written English. In the United States, of the 280.8 million people ages
5 and older, 55 million (19.6 percent) speak a language other than English
at home (U.S. Census Bureau, 2005-2009, American Community Survey).
More than 18 percent of those who speak a language other than English at
home are below the poverty level (versus 11.6 percent of those who speak
only English at home), and 31.2 percent have less than a high school education (versus 11.7 percent of English only speakers). The percentage of those
without a high school education is higher among those who speak Spanish
or Spanish Creole at home (more than 41 percent).
According to the National Assessment of Adult Literacy (NAAL)
(Kutner et al., 2007), which in 2003 assessed the literacy of native- and
foreign-born adults living in the United States, approximately 11 million
adults (5 percent of the U.S. population) were estimated to be nonliterate
in English (though not necessarily in their first language) and so lacked sufficient English language proficiency to be assessed in English (Kutner et al.,
2007). Among those with some English proficiency, the percentage of Hispanics with below average English prose and document literacy increased
from 1992 to 2003.
English language learners are the largest group enrolled in adult education programs, with 43 percent of adult learners enrolled in English as a
second language (ESL) programs in the 2001-2002 program year (Tamassia
et al., 2007). In the 2006-2007 program year, more than 1 million adults
were enrolled in ESL programs that were part of state-administered, fed206
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erally funded adult education programs. This figure is likely to be an underestimate because it does not include nonnative speakers in adult basic
education and adult secondary education (general educational development
[GED]) classes or in ESL classes offered by private organizations.
The adults who participate in ESL classes are diverse in terms of languages spoken, education levels, literacy skill in the first language, and
knowledge of English (Burt, Peyton, and Adams, 2003). Some are highly
educated in their home countries and have strong academic backgrounds;
others are recent immigrants with low levels of education and first language
literacy. The numbers of adults in ESL classes who have limited education
in their home countries continues to grow (Center for Applied Linguistics, 2010; Condelli, Wrigley and Yoon, 2009; Purcell-Gates et al., 2002;
Strucker and Davidson, 2003). Other adults are born in the United States
or came to the United States as young children but have grown up with a
home language other than English (Tamassia et al., 2007). Though educated
in U.S. schools, these adults can be unprepared for work and higher education (Burt, Peyton and Adams, 2003; Thonus 2003; Wrigley et al., 2009),
and many drop out before completing high school.
Despite the need for English language and literacy instruction, adult
ESL programs have had limited success. A 7-year longitudinal study of noncredit ESL classes showed that only about 8 percent of more than 38,000
learners made the transition to other academic (credit) studies (Spurling,
Seymour, and Chisman, 2008). In fact, 44 percent advanced only one
literacy level, as defined by the U.S. Department of Education’s National
Reporting System for adult literacy programs. Persistence was also an issue.
Half of the learners who did not advance attended fewer than 50 hours of
instruction. Most of those who advanced received 50 or more hours of instruction, taking on average 50 to 149 hours of attendance (usually referred
to as “100 instruction hours”) to advance one level.
This chapter has four parts. Part one presents a brief orienting discussion of the component skills of English learners. Part two summarizes
research on the various factors (cognitive, linguistic, social, affective, and
cultural) that influence the development of literacy in a second language.
Part three identifies practices to develop language and literacy instruction
that warrant application and further study with adults developing their
English language and literacy skills outside school. The available research
does not allow for conclusions about effective approaches to literacy instruction. Thus, the chapter concludes with a summary and discussion of
priorities for research to develop effective approaches to instruction for
this population.
In this chapter, we draw on several recent systematic reviews of research on effective instructional practices for English language learners,
augmented with targeted searches to update or expand on previous find-
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ings. The available research is quite limited. In their study of “what works”
for English language learners in adult literacy education, Condelli and
Wrigley (2004) identified only one study of ESL students that measured
a literacy outcome and included a design without confounds. Similarly,
Torgerson and colleagues (2004) examined almost 5,000 reports on adult
literacy and numeracy interventions, and only 3 randomized controlled
trial designs focused on English as a second language. Adams and Burt
(2002) cast a much wider net in their search for research on adult language
learners between 1980 and 2001 to include experimental, descriptive, and
practitioner studies from journals, books, reports, and dissertations. The 44
studies reviewed had methodological weaknesses, such as too few participants, unreliable measures, inadequately described practices and outcomes,
and no comparison tasks or groups, which prevented drawing conclusions
about the effectiveness of the approaches. Several of the studies focused
on language learners in English preparatory classes before attending college, who are likely to differ in several ways (education level, first language
literacy proficiency, socioeconomic status) from the broader population of
English language learners. These results are consistent with a recent review
of adult literacy instruction research available from the U.S. Department
of Education (Kruidenier, MacArthur, and Wrigley, 2010). Similarly, the
committee located four studies (two of adults in adult education and two
of students in developmental college education courses) from 1990 to 2010
with the criterion that the research include at least one quantitative measure
of literacy skill (see Appendix C). Because studies are so few and the ones
available suffer from various methodological constraints, it is not possible
to draw strong conclusions about effective instructional practices.
Given the limited research on the literacy development of adult English
language learners in the United States, we also draw from a broader base
of knowledge on second language and literacy development, which includes
relatively well-educated adults and young children in K-12 education. Because a main challenge of literacy development for this population is learning a second language, we review research related to the development of
both spoken and written language.
For simplicity, we use the term English language learners in this chapter
to refer to foreign-born and native-born adults who are developing their
English language skills and refer to other adults as native English speakers. On occasion we use more specific terms provided by study authors
when referring to individual research studies. The research and sources of
information reviewed in this chapter often do not include, however, precise
or consistent ways of defining particular subgroups of the English learner
population. In future research, more standard terms and definitions will be
needed to refer to segments of this population to facilitate the accumulation
of reliable, valid, and more interpretable research findings.
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COMPONENT LITERACY SKILLS OF
ENGLISH LANGUAGE LEARNERS
The available research, though limited, suggests that, compared with
adult native speakers with low literacy in adult education programs, adult
English language learners with low literacy in these programs show weaker
vocabulary, passage comprehension, and sight word reading skills but better phonological processing (decoding nonwords) and somewhat better
phonological awareness (Nanda, Greenberg, and Morris, 2010; see Chapter 2 for discussion of the components of reading). Similarly, Strucker et al.
(2007) find that adult native speakers and English language learners tend
to have different patterns of strengths and weaknesses as beginning readers. Language learners show weaknesses in vocabulary and comprehension
but relative strength in decoding, whereas native speakers with low literacy
tend to show the opposite pattern (Alamprese, 2009; MacArthur et al.,
2010a). Even for those highly literate in their first language, some explicit
teaching of English decoding rules may be needed to fill gaps in knowledge
(Davidson and Strucker, 2002).
Findings for poor readers in middle school, who are more likely than
proficient readers to need literacy instruction as adults, show a range of
difficulties that are comparable for both native speakers of English and
students with a different home language (Lesaux and Kieffer, 2010). Some
students show global difficulties with language, decoding, and comprehension of text. Others have accurate and automatic decoding but poor general
and academic vocabulary that affects comprehension. Still others have accurate but slow decoding and so are not fluent readers.
With good instruction, young adolescent language learners can perform at similar levels to native speakers on word recognition, spelling, and
phonological processing tasks (Lesaux, Rupp, and Siegel, 2007). Similarly,
adult language learners can develop decoding skills that are equivalent to
native speakers (Alamprese, 2009). For both native speakers and language
learners, once decoding is efficient, English oral proficiency (usually assessed by vocabulary and listening comprehension) predicts English reading comprehension, in higher grades (Lesaux and Kieffer, 2010). However,
young language learners often score considerably lower than native speakers on English reading comprehension tasks (Goldenberg, 2008; Nakamoto,
Lindsey, and Manis, 2008). Although adult language learners (and native
speakers) can establish basic decoding skills quickly with good instruction,
they need help with developing their reading skills beyond the intermediate
fourth and fifth grade levels (Sabatini et al., 2010; Strucker, Yamamoto, and
Kirsch, 2007). Vocabulary and comprehension skills have been particularly
difficult to change with instruction, however.
Vocabulary and background knowledge are usually underdeveloped for
English learners, in part because they lack the English skills needed to learn
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through the texts and social and instructional interactions in schools, which
are in English. Like native speakers, English language learners must gain
facility with academic English, which has some features that differ from
conversational English (Snow, 2010). For language learners, conversational
English can develop in a few years (Collier, 1987), but becoming proficient
with an academic language takes longer because it has its own jargon,
linguistic structures, and formats, which can be specific to a discipline.
These features of academic language need to be explicitly highlighted and
supported during instruction (Achugar and Schleppegrell, 2005; de Jong,
2004; Schleppegrell, 2007). Some researchers emphasize that mastery of
academic language is the single most important determinant of academic
success for adolescents who have been in U.S. schools for less than 2 years
(Francis et al., 2006).
INFLUENCES ON LANGUAGE AND LITERACY
IN A SECOND LANGUAGE
Several factors affect the development of language and literacy in a
second language and are important to consider in the design of effective
instructional practices for segments of the English learner population. These
factors include degree and type of first language knowledge, education level,
English language proficiency, age, aptitude for language, reading and learning disabilities, and cultural and background knowledge.
First Language Knowledge and Education Level
Among adults, years of education in the primary language correlates
with English literacy development (Condelli, Wrigley, and Yoon, 2009;
Fitzgerald and Young, 1997; Strucker and Davidson, 2003). A detailed
statistical analysis involving thousands of immigrants in Australian literacy
programs shows that age and education in the home country were the
two main predictors of literacy (Ross, 2000). Research with young students, including instructional intervention studies, also shows that to the
degree that students have a strong literacy foundation in a first language,
their first language literacy proficiency helps English literacy development
(Farver, Lonigan, and Eppe, 2009; Goldenberg, 2008; for a meta-analysis,
see Slavin and Cheung, 2005). For adolescents, self-reported first language
and English proficiency in eighth grade predict English reading comprehension outcomes in grades 8, 10, and 12 as well as postsecondary achievement (occupational prestige, postsecondary education). Using data from the
National Education Longitudinal Study (NELS), Guglielmi (2008) found
that self-reported language proficiency of Hispanic learners predicted both
initial levels of English reading and rates of improvement and through
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that, high school and post–high school achievement. (Similar results were
not found, however, for Asians who spoke various first languages, such as
Chinese, Filipino, or Korean.)
Effects of the first language on second language processes. Precisely
how language and literacy in a first language affects second language development needs to be studied more thoroughly to understand how best to facilitate second language acquisition, especially for less educated adults. The
extensive literature on bilingualism (knowledge of two spoken languages)
is beginning to suggest ways in which a first language may help to support
second language growth. Although more experimental research is needed,
modern research methods that include behavioral, psychophysiological, and
neuroimaging techniques have been used to study questions of bilingualism,
such as how two languages are represented in the brain and whether parallel lexicons coexist for bilinguals or if they possess one integrated lexicon.
Less is known about the development of more than two languages, and so
we have restricted our focus to the bilingual case.
Psycholinguistic research has mainly looked at how knowledge of
two languages affects comprehension and production of each one. Does
a bilingual person using one language activate the same information in
the other language while listening or speaking? Such parallel activation
across languages has been observed in many experiments, in the form of
cross-language ambiguity effects, for example: Whereas “hotel” has the
same meanings in Dutch and English, “room” has different meanings (it
means “cream” in Dutch). A Dutch-English bilingual will briefly (and unconsciously) activate both meanings of the word “room,” quickly choosing
the one that is appropriate to the language being used. Similarly, words that
are pronounced differently in two languages (e.g., “coin” in French and
English) produce interference in silent reading compared with words with
very similar pronunciations (e.g., “piano”); (Kroll and Linck, 2007, 2009).
Similar effects occur in comprehending sentences, as measured by wordby-word reading times, eye movements, and evoked potential measures.
These effects are modulated by such factors as an individual’s familiarity
with each language and the relative frequencies of the word in different
languages. However, they suggest that knowledge of a second language
becomes closely interlinked to knowledge of a first language, making it difficult to inhibit activation of the alternative language under many conditions.
Studies using functional magnetic resonance imaging also support that
the two languages share brain structures and circuits instead of having segregated ones (Abutalebi, 2008; Abutalebi, Cappa, and Perani, 2001). The
degree of overlap appears to depend on such factors as the age at which the
second language was learned and second language proficiency. Individuals
whose knowledge of the second language is relatively weak, for example,
have shown greater activation of frontal regions that reflect more cognitive
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effort and use of working memory. For skilled bilinguals, switching between
languages involves increased attention or executive functions also associated with the frontal lobe, areas that are not as activated in monolingual
language processing. These additional processes can be expected to provide
cognitive benefits, specifically enhanced executive function and skill in allocating attention (see Bialystok et al., 2005).
Adults bring an already well-developed system for processing a first
language that affects processing specific features of the second language.
For example, language learners appear to be aware of grammatical structures that are similarly marked in both of their languages (e.g., auxiliary
verbs used in progressive tense: “estar” in Spanish versus is in English)
or unique to a second language (determiner gender marking “un/una” in
Spanish). However, if a linguistic structure is marked differently in the
second language, it may not be noticed (e.g., determiners of number agreement in “el/los” in Spanish versus “the/the” in English) (Tokowicz and
MacWhinney, 2005). To summarize, recent findings from behavioral and
neurobiological research imply that the role of the primary language cannot
be ignored during the learning of a second language.
Literacy skills across languages and possibilities for transfer. Transfer
from a native language to English depends on the overlap in characteristics
between the two languages. Learning to read English involves matching
distinctive visual symbols to units of sound in the spoken language (see
Chapter 2; Ziegler and Goswami, 2006). Language learners may be familiar with writing systems that differ in their degree of similarity to English;
for example, a native Spanish speaker will be familiar with an alphabetic
system like the one for English, whereas a native Chinese speaker will
know a nonalphabetic system. Moreover, some languages do not have a
written form. Languages that do have a writing system represent their oral
languages in different ways, both in terms of the symbols used as well as
the phonological units that are represented in print. Some languages are
nonalphabetic and represent morphological and phonological rather than
purely phonological information (e.g., Japanese Kanji and Chinese). Some
languages have alphabetic writing systems but use a non-Latin script (e.g.,
Korean, Russian, Hebrew). Even alphabetic languages that use the Latin
script can be very different from English (e.g., Malay, Turkish, Welsh).
Languages differ in availability (which phonological units are more salient in the spoken language), consistency (the number of possible mappings
in word recognition and spelling—more specifically, the number of different
pronunciations for orthographic units and the number of different spellings
for phonological units), and granularity (the nature of orthographic units
that need to be learned to access the phonology). For example, in Chinese
many different characters need to be learned, whereas in languages like
Spanish a small subset of letters is enough to represent phonemes accu-
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rately. English is in between: single letters represent phonemes, but because
of the inconsistencies at the phoneme level, larger units (such as onset
rimes) provide more systematic information on how to pronounce a word.
For example, vowel /a/ can be pronounced differently by itself in different
words (“car/lake/pat”), but in a larger rime unit (such as “/-at/”) it is pronounced the same way (“hat/cat/mat”). Even young beginning readers are
sensitive to the characteristics of their spoken language and find it easier to
perform the phonological awareness tasks that focus on the salient units in
their spoken language (Durgunoğlu and Oney, 1999; Ziegler and Goswami,
2006). Depending on a language’s characteristics (consistency, availability,
and granularity), learning to decode can be almost trivial or take longer.
For individuals literate in their home language, the first language writing system and how it represents the oral language affects the strategies
used in English decoding. For example, when college students who are
highly literate in a first language are learning English, Japanese and Chinese
speakers rely on visual cues more than Korean or Persian speakers because
the latter two groups have a phonologically based rather than morphemically based writing system, although all four of the groups use non-Latin
scripts (Akamatsu, 2003; Hamada and Koda, 2008; Koda, 1999).
If adult English learners are not literate in their first language, then
literacy development in English has to include instruction to develop sensitivity to the phonological units of English, the English alphabet, and the
mappings at both phonemes and larger units. For individuals who are
already literate in their first language and already have a metacognitive
understanding of spelling-sound mappings, word recognition and spelling
skills develop rapidly (Burt, Peyton, and Adams, 2003), especially when
instruction highlights the specific characteristics of English.
If certain skills and strategies are available to a learner in a first language, building on them may help to develop literacy in a second language (for reviews see Dressler and Kamil, 2006; Durgunoğlu, 2002, 2009;
Genesee and Geva, 2006). For language learners, proficiency in phonological awareness is positively related across two languages, even when the first
language is not similar to English (for a review, see Branum-Martin et al.,
2006; Genesee and Geva, 2006; Swanson et al., 2008). Decoding skills
in a first language overlap with decoding skills in English as the second
language, even across a span of 10 years (Sparks et al., 2009a, 2009b),
suggesting that decoding skill in a first language supports decoding in a
second language. As children gain more experience in English, English
decoding becomes a stronger predictor of English reading comprehension
than Spanish decoding (Gottardo and Mueller, 2009; Manis, Lindsey, and
Bailey, 2004; Nakamoto, Lindsey, and Manis, 2008). The results look different for spelling: spelling in a first language (mostly Spanish) is either not
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related or negatively related to proficiency with English spelling (Rolla San
Francisco et al., 2006).
Vocabulary knowledge across the two languages of language learners is relatively independent (Cobo-Lewis et al., 2002; Nakamoto et al.,
2008). However, the metacognitive aspects of vocabulary knowledge, such
as knowing how to construct formal definitions, are related across the two
languages (Durgunoğlu, Peynircioğlu, and Mir, 2002; Ordoñez et al., 2002).
In addition, proficiency with explicit analytic processing or awareness of
language (e.g., of morphology or cognates) in a first language correlates
with having these skills in the second language (Deacon, Wade-Woolley,
and Kirby, 2007; Nagy et al., 1993).
Good readers use similar comprehension strategies in both of their
languages (Jiménez, 1997; Langer et al., 1990; van Gelderen et al., 2007).
Writing proficiency is also correlated across the two languages of language
learners: good writers use similar writing strategies in both of their languages (Durgunoğlu, Mir, and Arino-Marti, 2002; Schoonen et al., 2003).
These findings point to possibilities for applying knowledge and skills
in a first language to the second language when the literacy tasks involve
analyzing language structure (phonology, morphology) or using metacognitive strategies. When the tasks involve language-specific patterns (e.g., orthographic rules for spelling, meanings of items), the data suggest limited or
no transfer. The available data are correlations, however. Experiments are
still needed to determine whether specific literacy skills may be leveraged for
the development of more efficient instructional approaches. In addition, it
is not yet known how much these relationships are due to the learner transferring a specific skill from the first language to the second language and
how much they are due to common underlying proficiencies that may be
less sensitive to instruction. For example, although metacognitive strategies
in a first language may be spontaneously accessed and used in the second
language, or have the potential for transfer with instruction, other shared
cognitive processes (e.g., working memory in phonological awareness) may
be less amenable to change.
English Language Proficiency
For young language learners, proficiency with speaking English strongly
predicts growth in English reading comprehension, and those with higher
English proficiency reach reading comprehension levels of their native
speaker peers (Kieffer, 2008). One crucial influence on reading comprehension is vocabulary. Grabe and Stoller (2002) and Laufer (1997) estimated
that one needs at least 3,000 words in a second language to read independently in that language. The greater the number of unknown words
in a text, the more text comprehension suffers (Hsueh-chao and Nation,
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2000). Zareva, Schwanenflugel, and Nikolova (2006) found that in order
to comprehend a college-level academic text, a vocabulary of about 9,000
words is needed. In addition to vocabulary breadth, the depth of one’s
vocabulary correlates with reading comprehension (Qian, 1999). Based on
their empirical work, Perfetti and Hart (2002) proposed the lexical quality
hypothesis, which states that rich, stable, and integrated word knowledge
(that includes orthographic, phonological, syntactic-semantic information)
facilitates word recognition, especially when decoding cues are weak (see
also Stanovich, 1980).
Explicitly teaching vocabulary can lead to significant improvement in
word knowledge and comprehension for both monolinguals and language
learners (August et al., 2009; Carlo et al., 2004; Lesaux et al., 2010;
McKeown et al., 1985; Vaughn et al., 2009). Vocabulary develops not only
through explicit teaching but also through routine exposure to language,
especially print, which contains words and word structures used less often
in speech (Nagy, Herman, and Anderson, 1985). In native speakers, literacy
and degree of print exposure both predict growth in reading comprehension. Individuals with high levels of literacy do more reading and so develop
their vocabulary, comprehension, and general knowledge through text,
whereas those with lower proficiencies get less and less benefit from print.
Not only in childhood, but across the life span, vocabulary and knowledge
are predicted by print exposure (Stanovich, 1986; Stanovich, West, and
Harrison, 1995). This pattern has not been studied specifically with adult
language learners, but it is reasonable to expect that increased opportunities
to learn from print and other exposure to spoken English beyond explicit
instruction would help all learners.
For language learners in elementary and middle school, proficiency in
oral communication develops rapidly, whereas decontextualized and formal
language structures, such as those in academic settings, tend to take longer
to acquire through exposure to varied texts and routine social interactions
that support learning and practicing those forms of spoken and written language. The development of academic language has not been systematically
investigated with adults, but a similar pattern can be expected. Most adult
language learners, especially if they were born in the United States, report
having good speaking skills, but according to the NAAL only a third had
literacy skills beyond the basic level (Wrigley et al., 2009).
An analysis of U.S. census data (Batalova and Fix, 2010) showed that
adults (both nonnative and native English speakers) who self-reported poor
oral English skills (ratings of not very well/not at all) also had poor document literacy, but self-reports of good oral proficiency (ratings of very well/
well) did not predict literacy performance. For example, only 13 percent
of native speakers and only 9 percent of nonnative speakers (and only 13
percent of native speakers) who reported having good spoken English skills
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were proficient on document literacy tasks. Although these self-reported results need to be interpreted with caution, they suggest a difference between
everyday communication skills in English and the English language skills
needed to comprehend more sophisticated material in different domains.
(The report did not state how many of the native speakers were secondgeneration immigrants or Generation 1.5 who had not completed their
education.)
Age
An important question in the teaching of adults is whether age affects
the ability to acquire spoken and written language. In childhood, a first language is learned rapidly and without explicit instruction or consistent feedback. Children exposed to two languages are able to learn both (Bialystok
and Hakuta, 1995), and hearing children of deaf parents become bilingual
in both speech and sign (Mayberry, 2009). Because the bilingual’s learning
task is more difficult, there are some differences in patterns of language
development compared with the single language learner (Genesee, 2001).
Some have hypothesized that a critical period for developing language
ends with puberty (Lenneberg, 1967), and others propose that the window
closes earlier (e.g., Pinker, 1994). Regardless of the exact timing, it is well
established that the ability to learn a second language declines with age.
The declines observed do not suggest, however, that literacy in a second
language cannot be achieved in adulthood at the levels required for career
and academic success. What they do imply is that learning a second language will take more time and practice at later ages, and that even at high
levels of second language facility differences in spoken language might be
expected between a native and nonnative English speaker.
There are competing explanations for why the decline occurs, which
differ in their emphasis on biological versus environmental influences.
One theory emphasizes the role of neurobiological development (Newport,
1990; Stromswold, 1995): whereas the young brain is well suited to acquiring languages rapidly and effortlessly, this capacity decreases because of
neurodevelopmental processes, such as dendritic proliferation and pruning, and synapse elimination (Buonomano and Merzenich, 1998; Hensch,
2003). These neurodevelopmental changes are seen as similar to ones that
affect other capacities (e.g., vision, Daw, 1994) and occur in other species
(Doupe and Kuhl, 1999). This theory predicts an age-related discontinuity
in second language attainment associated with the closing of the critical
period for acquiring the skills of a native speaker (Johnson and Newport,
1989). Data from a recent large-scale study using U.S. census responses
show linear age-related declines in second language attainment but not the
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discontinuity that would implicate a biologically determined window of
opportunity (Hakuta, Bialystok, and Wiley, 2003).
A second hypothesis is that plasticity declines because of success in
learning a first language (Bever, 1981; Seidenberg and Zevin, 2006), rather
than brain development. Learning a second language requires adjusting
neural networks that support the first language. Adjusting existing neural
networks for second language processing is very difficult, especially since
in adults those networks have been stabilized and are still successfully used
in first language processing (Seidenberg and Zevin, 2006). A third possibility is that critical period effects reflect changes in the conditions (social,
environmental) under which the second language is learned (Flege, YeniKomshian, and Liu, 1999). Older learners of a second language may have
more restricted exposure to the second language or less motivation to use
it, limiting what is learned.
Regardless of the underlying explanation, age constraints on language
learning may help to explain slower growth in older adults’ reading comprehension in general or second language reading comprehension (Alamprese,
2009) and other basic reading skills (Condelli, Wrigley, and Yoon, 2009).
Certain linguistic structures in a second language may be more difficult to
automatize and integrate later in life, which may affect comprehension of
text. For example, Jiang (2007) found that late Chinese-English bilinguals
were accurate in detecting violations of English morphological structure
(plural -s) in unspeeded, written tests, indicating they had explicit knowledge of this structure. However when faster, computer-based tests were
used, these bilinguals showed less sensitivity to such errors. Age-related
differences in working memory also may affect second language and literacy acquisition, rather than a biological window for learning a language
(Birdsong, 2006). For example, working memory affects second language
acquisition, since it is involved in the implicit recognition of statistical
properties and patterns of language, such as memory for instances and associations (see Ellis, 2005, for a review; McDonald, 2006).
Aptitude for a Second Language
General language aptitude predicts second language proficiency
(Abrahamsson and Hyltenstam, 2008). In studies with high school and college students learning a second language in school, general second language
aptitude as assessed using the Modern Language Aptitude Test (MLAT)
strongly predicts the potential for reading comprehension, writing, listening, and speaking in a second language (Sparks et al., 2009b). It measures
aptitude using tasks, such as learning the numbers or word meanings in
a made-up language, mapping nonsense syllables to their transcriptions,
and identifying grammatical functions. These tasks require phonological,
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orthographic, semantic, and syntactic processing and inductive reasoning
and so, as would be expected, the aptitude scores also relate to first language skills (Sparks et al., 2009b). It should be noted that although aptitude
as measured by the MLAT can indicate how much effort and instruction
will be needed to teach a second language, the measure is not designed to
diagnose a learning disability.
Reading and Learning Disabilities
When language learners experience reading and writing difficulties in
a second language, it is hard to determine whether the cause is a true disability or not-yet-developed second language skills (Klingner, Artiles, and
Méndez Barletta, 2006; Lovett et al., 2008a; McCardle et al., 2005). First
language literacy levels can be a useful indicator: if learners have not developed first language literacy skills despite having had opportunities to do
so, then a disability diagnosis can be considered (Durgunoğlu, 2002). For
young language learners with reading difficulties, weak word and nonword
recognition skills and phonological processing problems are found in both
of their languages (Manis and Lindsey, 2010). This group can be distinguished from children who have reading comprehension problems because
of underdeveloped oral language skills or sociocultural barriers. Just as
with struggling native speakers, struggling language learners have similar
risk factors, such as low socioeconomic status and attending low-achieving
schools (de Jong, 2004; Grubb, 2008).
Children who have reading difficulties not related to exposure or quality of instruction show similar precursors and profiles and benefit from
similar types of interventions regardless of whether they are native speakers
or second language learners (Lesaux and Geva, 2006; Lovett et al., 2008b).
More research is needed to determine how best to diagnose and intervene to
develop literacy of both adult English native speakers and English language
learners who have disabilities.
Cultural Knowledge and Background
Research suggests that it is important in both practice and research to
understand variations in learners’ cultural knowledge in order to develop
effective learning environments. As described in Chapter 2, the component
skills of literacy develop through participating in routine literacy practices
in a culture for particular purposes and with the materials and tools available in the culture, which include uses of technologies for reading and writing inside and outside the classroom. Even when basic decoding is mastered,
readers can struggle depending on the particular type of text they are asked
to read, their level of background knowledge or interest, and the task they
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are asked to do (Moje, 2009). While these contextual factors affect literacy
instruction and performance for native English speakers, they are especially
important to consider in practice and research with adults learning a second
language, because these adults bring more diverse cultural and educational
backgrounds and literacy experiences.
Decades of literacy research have shown that comprehension involves
interpreting the meaning of text using preexisting knowledge, beliefs, and
opinions. The more one knows about a topic, the better one comprehends
the material (Anderson and Pearson, 1984a, 1984b; McNamara, de Vega,
and O’Reilly, 2007). Errors in comprehension can occur if the reader has
incorrect or misleading information (Kendeou and van den Broek, 2005).
For language learners, lack of cultural knowledge can hamper reading and
listening comprehension (Center for Applied Linguistics, 2010; Droop and
Verhoeven, 1998; Lesaux et al., 2006). Even for college students learning
a second language, cultural knowledge plays a role in their comprehension
(Brantmeier, 2005; Carrell, 1984; Fitzgerald, 1995). Although advanced
language learners have very rich semantic networks in English, these networks may differ from those of native speakers (Zareva, Schwanenflugel,
and Nikolova, 2005) indicating that differences in cultural experience shape
how learners create word associations (or understand and remember relations between words).
Cross-cultural studies show certain cognitive processes are not necessarily universal, even for highly educated college students. Some basic
processes, such as categorization, perception of an object in relation to its
background, and making causal attributes, have been shown to be affected
by the cultural context in which an individual was raised and educated
(Ceci, 1991; Choi, Koo, and Choi, 2007; Choi, Nisbett, and Norenzayan,
1999; Nisbett et al., 2001; Norenzayan and Nisbett, 2000). Behavioral and
brain scan data also show that monolinguals who did not have the opportunity to develop literacy skills because of social or cultural obstacles (rather
than a neurological problem) perform more poorly on certain cognitive
tasks, such as two-dimensional naming, phonological processing, memory,
verbal abstraction hypothesis testing, and decision making, but not on verbal fluency or word repetition (Dellatolas et al., 2003; Reis, Guerreiro, and
Petersson, 2003; Stanovich, West, and Harrison, 1995). All of these results
highlight the importance of studying how culture affects cognition related
to language and literacy.
In addition to cognitive factors, affective factors associated with culture
can influence language learning. In particular, language learners can feel insecure about their English skills and cultural differences and feel conflicted
between a desire for cultural integration and a desire for preserving their
own home culture. Anxiety and motivation also have been shown to relate
to second language achievement. For instance, Sparks et al. (2009a) found
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that U.S. high school students’ second language achievement correlated
with self-reported motivation and anxiety with respect to learning English.
A Canadian descriptive study showed that, especially for individuals with
minimal literacy and schooling in their first language, ESL classes can be
frustrating and embarrassing, leading to an unwillingness to participate in
classroom settings (Klassen and Burnaby, 1993). A meta-analysis showed
that identity with the second language community and effort and desire
to learn the second language correlated with second language achievement among Canadian students (Masgoret and Gardner, 2003), although
it should be noted that the participants were required to learn an official
second language and so the particular findings may not generalize. Nonetheless, findings such as these show the importance of considering adults’
affective responses to instruction and the learning environment in research
and practice.
APPROACHES TO SECOND LANGUAGE LITERACY INSTRUCTION
This section describes promising approaches to consider in the development of effective second language literacy instruction for adult learners. We
draw on three sources of information. First, given the importance of language
development to literacy, we review research on teaching a second language to
high school or college students. This research has focused mainly, however,
on developing linguistic structures and vocabulary for those who are highly
literate in their first language. We also review studies of children who have
limited literacy in their first language and who are developing both oral and
written language skills in English. These findings may provide insights into
effective practices for adults with no or very limited education or literacy
facility in their first language. A third source of information is practitioner
descriptions of practices that appear to be effective or ineffective in ESL adult
education classes and that may be studied more systematically in future research. The practices gathered from these sources of information, which we
describe next, suggest the importance of (1) integrated explicit instruction
and opportunities for the implicit learning of language and literacy, with a
focus on both linguistic form and meaning with feedback, (2) development of
vocabulary and content knowledge for learning and reading comprehension,
(3) extensive practice outside the classroom, (4) leveraging knowledge of the
first language, (5) multimodal instruction, (6) attention to writing, (7) attention to the affective aspects of learning and instruction, and (8) sound assessment of literacy skill and affective and psychological outcomes of instruction.
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Integration of Explicit Instruction and Implicit
Learning of Language and Literacy
Second language learning involves both implicit learning as well as
explicit knowledge about language. Across the years, methods for teaching
a second language have fluctuated between emphasizing sequenced explicit
instruction of grammatical structures and using language to communicate for a purpose (Long, 2009). One promising approach is task-based
language teaching (see Box 8-1) (for a thorough review, see Ellis, 2005;
Vouloumanos, 2008).
Research is required to know precisely how to configure instruction
with the appropriate balance and emphasis and whether it depends on characteristics of the learner and other factors (Long, 2009; Long and Crookes,
1992; Norris and Ortega, 2000; Spada and Lightbown, 2008). Most empirical evaluations of instructional approaches have been short-term studies
of very specific language structures (e.g., use of Spanish clitic pronouns) in
college foreign language classes. In one study of 256 adults in ESL programs
in the United Kingdom, however, the main factor that predicted increased

BOX 8-1
Task-Based Language Teaching
The task-based language teaching method is a promising approach that integrates explicit instruction and implicit learning and emphasizes that language
is learned from communications used to accomplish certain tasks and goals
(Ellis, 2005; Long and Crookes, 1992; Robinson and Ellis, 2008). Language
instruction occurs as tasks are performed. The tasks are selected to be relevant
and meaningful to the learners, consistent with observations that relevance and
connections to communicating for real-world purposes are especially important
for adult language learners (Condelli, Wrigley, and Yoon, 2009). In task-based
language teaching, the first step is to analyze the learner’s practical literacy needs
(e.g., reading technical manuals, communicating with a child’s teacher, navigating
bureaucratic mazes, taking lecture notes) and the learner’s developmental levels.
This information is used to inform the design of systematic and structured instruction. Instruction involves gradually increasing the complexity of the communicative
and conceptual demands of the tasks, while directing the learner’s attention to the
language structures and tools (such as those used for understanding the referents
of pronouns) available in the language.
Genuine materials are used which differ from “authentic” materials in actual
use in that they are designed to have features that systematically scaffold learning
while enabling engagement with meaningful and valued content. Task-based language teaching includes a systematic focus on the grammatical form of language
and not only a focus on meaning.

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

222

IMPROVING ADULT LITERACY INSTRUCTION

oral language proficiency (grammar and vocabulary) was the observed balance and variety of instruction, which was defined as connections among
lessons; integrated reading, writing, and speaking; and use of a wide range
of activities and materials (Baynham et al., 2007). Longer term intervention
studies are needed with a broader range of language structures and populations to determine how best to integrate explicit instruction techniques
and genuine experiences with communicating, depending on the language
development needs of learners in adult literacy education.
Explicit Teaching
A principle of learning is that most students have trouble discovering
important principles on their own, without careful guidance, scaffolding,
or well-crafted materials. English language learners are usually exposed to
much more input than they can process, and learners continually test hypotheses and filter input through knowledge of their first language. Instruction that focuses the learner’s attention is needed to isolate and highlight
the crucial parts of the input, especially with complex structures of syntax
(Gass, Svetics, and Lemelin, 2003). For example, second language cues that
are absent or marked differently in the first language may have low salience
for a learner. Cues that are redundant or accompanied and resolved by
other contextual resources may not be explicitly noticed and learned either
(such as the two cats, in which both the inflection and the number term
indicate plurality).
In a meta-analysis to evaluate the effectiveness of different instructional
techniques, Norris and Ortega (2000) found that focused second language
instruction was more effective than the control conditions. Explicit teaching that included rule explanation as part of the instruction produced
stronger effects than implicit teaching that included neither rule presentation nor directions to attend to particular linguistic forms (see also Long,
1983; Nassaji, 2009). A third finding was that instruction that begins with
learners doing meaningful tasks but also presents opportunities to provide
information about linguistic structures (e.g., an error) produced comparable
results as instruction in which an ordered sequence of linguistic forms is
taught outside a communicative context (e.g., teaching a sequence of grammatical structures), especially with explicit instruction in both (Norris and
Ortega, 2000). In addition, Ellis (2005) reports that teaching formulaic
expressions (e.g., I don’t understand) and basic rules of chunked materials
(e.g., I don’t + verb) may help learners develop familiarity with the English
language and master structures used frequently for communicating. Less is
known about how instruction interacts with contextual variables, such as
the proficiency of the learner (Gass, Svetics, and Lemelin, 2003), type of
language outcome measured (Norris and Ortega, 2000), complexity and
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type of linguistic structure (DeKeyser and Sokalski, 1996; Gass, Svetics, and
Lemelin, 2003), and characteristics of learners’ first language (Williams,
2005).
As described in Chapter 2, research with young language learners
also shows the benefit of direct instruction on phonological awareness,
decoding, vocabulary, comprehension, and writing (Goldenberg, 2008).
Sometimes derided as “drill and kill,” direct and explicit instruction simply
means making the components and requirements of complex literacy tasks
obvious and salient, and it generally can be done in motivating ways. The
most effective language instruction for young children combines interactive
instruction involving discussions among teachers and learners and direct
approaches that involve explicit teaching, modeling of correct language
usage, and feedback (Genesee et al., 2006; Goldenberg, 2008).
Focus on Both Form and Meaning and Providing Feedback
There is much debate about how to draw the learner’s attention to an
error in a linguistic structure without disrupting the communicative interactions that are also needed for learning. Similar issues arise in any situation in which the long-term flow of an activity is part of the instruction. A
standard approach in other areas is to use video or other capture techniques
and then replay the moment at which a small correction is needed, after
the overall event occurs, during postproblem reflection opportunities (Katz,
Connelly, and Allbritton, 2003; Lesgold and Nahemow, 2001).
A principle of learning is that students benefit from feedback on their
performance in a learning task. Feedback is especially important in language development because, despite some linguistic errors, the meaning of a
communication may still be clear. Because communication is not disrupted,
incorrect forms may not be challenged and continue to be used. Therefore,
second language educators emphasize the importance of giving feedback on
what is not an acceptable form, even when the form is comprehensible, as
well as explicitly teaching the structures to prevent and correct such errors
(Ellis, 2005; Lyster, 1998). These findings are consistent with research on
“negative suggestion effects” showing that learning wrong information can
be reduced when feedback is immediate.
A common tool used in classrooms is to provide language feedback:
“recasting” or responding to a learner’s error by restating what the learner
has said while modeling the correct form (e.g., Learner: She go to school.
Teacher: She goes to school? with stress on “goes.”). Recasts are useful
because they can occur as part of the conversation and do not disrupt the
flow of communication. They temporarily focus the learner’s attention on
language itself. Because recasts are usually subtle, they may not be noticed
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or used, and so they tend to be more effective when made more explicit
(e.g., signaling the error with stress).
In a study of eight Somali-speaking young adults, those with higher literacy in their first language were better able than those with lower literacy
to learn to form questions in English using recasts that teachers provided
(Bigelow and Tarone, 2004; Tarone, Bigelow, and Hansen, 2007). At this
point, it is not clear whether the development of complex syntactic structures, such as relative clauses, requires more explicit or additional or more
varied supports (e.g., presenting information visually, in writing) for those
with low literacy. Learning from recasts can be limited unless classroom
instruction focuses explicitly on language itself (through explicit prior instruction on the form, for example) or unless, consistent with the Somali
study, the learners are at a more advanced stage (Ellis, Loewen, and Erlam,
2006; Lyster, 1998; Nassaji, 2009; Nicholas, Lightbown, and Spada, 2001).
Encouraging a learner to generate the correct form can be effective for
learning (Loewen and Philip, 2006). This finding is consistent with the generation effect, which states that learning is enhanced when learners produce
answers in comparison to having them recognize answers. Such “desirable
difficulties” also can present challenges that require cognitive effort (e.g., to
retrieve the correct form) and thereby lead to longer retention and learning.
In sum, although recasts have been studied extensively and systematically
in second language classrooms, research is needed to determine how best
to use recasts to facilitate learning for adults.
Rich and Elaborated Input
Rich and elaborated input provides the learners with opportunities
to experience and learn certain structural patterns in the language related to phonology, morphology, syntax, or pragmatics, although they
may not be aware of learning the grammatical rules that govern the
structures. Through intensive exposure to language, learners develop an
implicit understanding of the patterns in a language—for example, how
often certain structures or words are used. Nevertheless, these incidental
opportunities for learning about the structure of a language are not sufficient, especially for learning the more complex structures presented in text,
and require explicit attention to form (Ellis, 2005; see Chapter 3 for a similar description of language and literacy development in a first language).
As described in Chapter 3, adult literacy instruction often includes
authentic reading materials. The term authentic often carries the incorrect
connotation that explicit teaching is not necessary for learning to read and
that exposure to “real-world” language and text is enough (see Condelli
and Wrigley, 2004, for a similar argument). For language learners, and even
for adults developing literacy in a first language, the spoken and especially
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more formal written input in authentic communications can be overwhelming. Although one option could be to simplify the input, such simplified
materials do not allow learners to experience the complex structures of the
second language that they need to learn. A more promising approach is to
use “elaborated” input (Long, 2009) that includes linguistic supports, such
as redundancy, paraphrasing, synonyms, clear signaling, and marking to
increase topic salience, making the information flow chronologically, using
shorter sentences, and so on. Likewise in written and especially spoken
language elaborations, instruction includes frequent clarification requests
and comprehension checks (Long, 2009; Yano, Long, and Ross, 1994).
However, making the language more comprehensible does not mean using
child-like content. Adult learners need materials that are interesting and
relevant to their knowledge development needs.
Development of Language and Knowledge for
Learning and Reading Comprehension
Francis and colleagues (2006) have compiled research-based recommendations for helping adolescent newcomers in schools who have limited
English proficiencies and have difficulty especially with reading and writing academic texts. The literacy difficulties of these students may stem
from limited oral proficiency in English, limited exposure to English texts,
and possible gaps in background knowledge for the topic. Taking all of
these factors into consideration, it is suggested that effective instruction
for adolescent newcomers includes content-based literacy instruction, with
an emphasis on developing academic language. In this approach, there are
dual, integrated objectives: teachers address content through language and
teach language through content. In addition, explicit instruction is used to
teach reading comprehension and writing for academic purposes.
Effective vocabulary instruction for adolescent newcomers is explicit,
systematic, extensive, and intensive (Francis et al., 2006). Explicit instruction involves not only direct instruction of the meanings of specific key
words but also direct instruction in effective word learning strategies, such
as breaking words down into parts, using contextual clues, and using dictionaries as references. Systematic instruction requires teachers to thoughtfully choose the key words that they teach and create multiple opportunities
for meaningful exposure to the words and their meanings. Extensive vocabulary instruction is incorporated into every lesson, integrated across
the curriculum. Finally, intensive vocabulary instruction provides depth
of knowledge, such as an understanding of multiple meanings of words,
their different forms, and different contexts of use and situated in larger
conceptual frameworks. These instructional strategies are accompanied by
high-quality ongoing classroom assessments to monitor students’ progress
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and, if needed, appropriate intervention for newcomers with word reading
difficulties (Francis et al., 2006).
Initiatives to improve the academic vocabulary of language learners in
upper elementary and middle schools (August et al., 2009; Lesaux, Kieffer,
and Kelley, 2009; Vaughn et al., 2009) have integrated the teaching of academic vocabulary with learning in content areas, such as social studies and
science. Instead of teaching vocabulary as an itemized list of new words,
the instruction integrates the words into discussion of what Vaughn et al.
(2009) calls “big ideas,” such as human rights. The target words are taught
using a combination of strategies, including reading, writing, oral discussions, and multimedia (e.g., videos to build background knowledge). The
words are used and practiced in different contexts. In addition to teaching
specific words, these programs also explicitly model and teach word analysis and comprehension strategies. Some also use students’ first language,
Spanish, as a resource. There is also peer support, dyad and group work
of the learners.
ALIAS (Academic Language Instruction for All Students) is a good
example of such a program developed for middle school students (Lesaux
et al., 2009). As the name implies, this program targets all students, both
native speakers and English language learners. The curriculum provides
rich and systematic instruction of high-utility academic words. There are
multiple, planned exposures to each word through reading, writing, class
discussions, and group activities. The students are encouraged to talk about
these concepts, engage through personal connections and class discussions, and finally use the words in writing. The evaluation of the program
indicates that for native speakers as well as language learners, there was
significant growth in the targeted vocabulary, in word analysis, and, most
importantly, in reading comprehension—although it should be noted that
the size of the gain was relatively small compared with the amount of gain
needed, and the practical meaning of the gains was not clear.
As discussed in Chapter 3, contextualized literacy instruction is an
approach that is consistent with principles of learning and has sufficient
preliminary support to warrant further research on its effectiveness with
adults. Few data exist for adult language learners. The Integrated Basic
Education and Skills Training program, or I-BEST, in Washington state is a
program in which basic skills instructors and college-level career-technical
faculty jointly design and teach college-level occupational courses for adult
basic skills students. The program aims to increase successful completion
of postsecondary occupational education and training (Jenkins, Zeidenberg,
and Kienzl, 2009). The instruction of basic skills is integrated with instruction in college-level career-technical skills courses. The tracking of these
students for 2 years showed that I-BEST students (both adult basic education and ESL students) had better basic skills (assessed by Comprehensive
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Adult Student Assessment Systems) and the persistence to continue their
education (e.g., earning college or vocational credits, certification). These
students were not randomly assigned, however, but rather self-selected into
I-BEST programs, so the results need to be interpreted cautiously. The effectiveness of embedded programs has not been evaluated systematically.
Observations and interviews indicate that teacher specialization or boundaries and coordination within programs can present challenges to effective
implementation (Cara et al., 2006; Guenther, 2002).
Access to Language and Literacy Practice Outside Classrooms
Learning continues outside the classroom where adult language learners
can experience continued interactions in both spoken and written English
(Reder, 2008). Successful language learning requires extensive second language input and opportunities to interact with others and to use language
to express their own ideas, thoughts, and views (Ellis, 2009). Exposure
to rich language patterns is also helpful, because learners are quite sensitive and readily notice the common patterns in a language (Vouloumanos,
2008). Thus, it is important not to isolate language learners from native
speakers and to maximize exposure to the second language using many
different venues.
Technology is a promising tool to provide practice outside the classroom through opportunities to use Internet sites, distance learning, and
email. Although some new research has accumulated with adult language
learners, most research on technology’s effectiveness with this population
is old and ambiguous (Abraham, 2008; Torgerson, Porthouse, and Brooks,
2003). A new generation of research is needed because the feasibility, usefulness, and effectiveness of self-access models via technologies for adult
language learners have not been fully explored (Wrigley, 2009).
Leveraging Knowledge in the First Language, When Available
Given the possibilities of transfer discussed earlier, more needs to be
known about how best to use the first language to support development
of English literacy. It is also reasonable to expect that acknowledging and
valuing a learner’s first language are motivating, since they acknowledge
and build on the knowledge and capabilities of the learner. When the first
language is used as an aid to clarify instructions and tasks, learners show
more growth in second language reading comprehension and oral proficiency (Condelli, Wrigley, and Yoon, 2009). Systematic use of the first
language may not be feasible in many languages other than Spanish because
of lack of qualified teachers and materials.
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Integrated Multimodal Instruction
Research with monolinguals indicates that higher order comprehension skills necessary for reading can also be developed through discussions
of material presented in different modalities, such as visual or auditory
(Kendeou et al., 2008). Using technology to present information in a variety of modalities shows particular promise for language instruction, since
language and content presented in a variety of modalities (visual, auditory,
text-based) reinforce each other. In addition, visual and auditory presentations can provide varied input that is not available in print, such as regional
accents, speed of discourse, pronunciation, and pragmatic uses of language.
Research with monolinguals indicates that higher order comprehension
skills necessary for reading can also be developed through discussions
of material presented in different modalities, such as visual or auditory
(Kendeou et al., 2008). As Hanley, Herron, and Cole (1995) report, visual
support in the form of descriptive pictures significantly improved comprehension scores for English-speaking students learning French.
Anecdotal evidence from the adult literacy field consistently stresses
that adults in literacy programs enjoy using technology (Benbunan-Fich
and Hiltz, 1999; Parke and Tracy-Mumford, 2000). Cromley (2000) suggests that access to technology results in greater learner engagement and
retention. Technologies for acquiring English have shown positive impacts
on the frequency of revision and the complexity of content in the writing
of adults learning a second language (Li and Cumming, 2001).
As explained earlier, speaking, listening, reading, and writing are all
interrelated modes of communication (Hornberger, 1989). Even with very
young language learners, providing exposure to oral and written language together is more effective in developing vocabulary and phonological
awareness (Farver, Lonigan, and Eppe, 2009). Likewise, for adults, it is not
a good strategy to provide only oral language instruction while waiting until reading and writing reach a certain level of proficiency. It is also useful
to include and integrate both decoding and comprehension instruction (see
Chapter 6 for further discussion of instructional approaches).
Writing
As for native speakers, writing is an essential part of instruction for
adult language learners. It offers an opportunity to practice second language skills related to both reading and writing, and it can be another way
to track second language proficiencies. Writing can also help to meet the
learner’s practical needs for communication because those with limited
literacy in their first language tend to take notes (and use other cognitive
strategies) to overcome this limitation (Klassen and Burnaby, 1993).
Cross-sectional studies suggest that uses of vocabulary, syntax, mor-
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phology, signaling, and rhetorical devices in writing improve with second language proficiency, as does the coherence and fluency of writing
(Chenoweth and Hayes, 2001; Cumming, 2001; Sasaki, 2000; Sasaki and
Hirose, 1996). First and second language writing processes are fundamentally similar, and knowledge of the first language is used in second language
writing. But those with weak second language skills tend to devote more
attention to form (e.g., finding the right word or syntactic structure in the
second language by translating from the first language) and thus devote less
attention to the macro processes of generating ideas, planning, revising, and
editing (Sasaki, 2000). A promising avenue for research is to understand
more about how to develop these macro processes in second language instruction (Sasaki, 2000). Other promising instructional strategies provide
additional scaffolds and support, such as prediscussions of the writing
topic, peers evaluating and responding to each other’s work (Berg, 1999),
and teacher-student dialogue journals (Peyton and Seyoum, 1989). As
Cumming (in press) summarizes, educators can facilitate second language
writing development by providing extensive opportunities to write and
by responding to that writing, modeling relevant text types and discourse
interactions, by enhancing students’ self-control over their composing and
learning processes, and by organizing curricula and assessments appropriate
to learners’ abilities, purposes, and interests. Finally, extensive reading and
vocabulary development in the second language are also helpful for writing.
Writing is a complex cognitive skill that is influenced by social and cultural aspects of the learner’s environment. Although the basic components
of writing discussed in Chapter 4 apply to all adults, several other factors
affect writing for second language learners. These include significant variability in first language background, educational level, second language
proficiency, length of time in the new country, acculturation and familiarity with second language writing contexts, and the purposes and needs for
writing. This complex web of factors has yet to be considered in a comprehensive model of second language writing development (Cumming, in
press). Research is needed, especially with adult language learners in adult
education settings, to track learners’ progress in the use of text features,
their use of composition processes for different tasks and writing environments, and how progress changes as a function of different types of instruction (Cumming and Riazi, 2000).
As for reading, more needs to be understood about how to develop
second language writing in content domains and how to support writing
outside the classroom. A rare study of second language writing in the workplace illustrates how the specific style of writing and vocabulary required
in a particular workplace evolves. In this observational research, newly
graduated Francophone nurses who received mentoring, were encouraged
to interact informally with peers, and had opportunities to observe others
who modeled forms of communication in the workplace developed both
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their expressive communication skills in the second language and the specific workplace genre for completing patient charts and discharge papers
(Parks, 2001; Parks and Maguire, 1999). Such studies show the potential
for developing language, reading, and writing in a second language outside
the classroom.
Affective Aspects of Learning and Instruction
Field research indicates the importance of attending to the affective
aspects of instruction (Wrigley, 2009), although more systematic research
on English language learners’ affective responses to literacy instruction is
needed to develop motivating and supportive approaches. Field observations show that beginning learners are reluctant to use English inside and
outside the classroom because they may feel insecure about their linguistic
skills. English learners can become demotivated, frustrated with the slow
pace of literacy instruction; repetitive instruction (e.g., as teachers try to
catch up students who have missed a class); a focus on topics that are not
well matched to the learner’s education level, interests, or familiarity with
U.S. culture (e.g., a focus on holidays when content related to science and
technology and topical discussions is preferred). Those whose goal it is to
transition to training or postsecondary education mention the lack of focus
on academic vocabulary in high beginning or intermediate classes.
As mentioned earlier, the general principles for supporting motivation
and persistence in Chapter 5 are likely to apply to language learners. Given
the unique contexts that surround language learners, it is important to make
the learning environment safe, supportive, and comfortable (Hardman,
1999); to make instruction useful and valuable to the learner (Burt, Peyton,
and Adams, 2003); to encourage support through collaborations and peers
(Baynham et al., 2007; Cener for Applied Lingistics, 2010; Slavin, 1996;
Taylor et al., 2007; Watanabe and Swain, 2007; see Torgerson, Porthouse,
and Brooks, 2003, for a review); and to use relevant topics, activities, and
texts for instruction. Although not yet systematically evaluated, cooperative
learning and other forms of peer support may matter even more for adult
language learners. Even when adults in certain ESL classes reported feeling
frustrated at times, they reported enjoying meeting people and getting to
know other speakers of Spanish (Klassen and Burnaby, 1993), so the social
aspects of the instructional environment may be especially powerful in
motivating persistence.
Assessment
Adequate assessments are lacking for English language learners. The
need to develop more valid and comprehensive approaches to the assessment of adults’ reading and writing skills also applies to this population.
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Four additional issues specific to the English language learner population
have emerged in research and practice: (1) assessment of learners’ linguistic
and cultural backgrounds and existing language proficiencies, (2) the need
to avoid the use of tests developed for native speakers of English, (3) assessment of incremental progress in subcomponents of spoken and written
language proficiency, and (4) assessment of affective and psychological
outcomes.
Learner Background and Existing Proficiencies
The heterogeneity of adult English language learners requires having
systematic ways to assess the backgrounds and such factors as first and
second language and literacy proficiencies that influence English literacy
development. Currently, teachers report that it is a challenge to provide
instruction that is sufficiently common to all in a classroom while differentiating instruction to meet the needs of all learners (Wrigley, 2009). As more
is understood about the factors that affect English language and literacy development for different English language learner populations, more reliable
and valid assessments can be developed to help make placement decisions
and inform instructional planning.
Use of Tests Developed for Native English Speakers
Assessments in English that are developed for native speakers may
not provide valid information about language learners for two reasons.
If linguistic complexity rather than the content of a test item causes low
performance, the assessment does not reliably assess that content knowledge (Abedi, 2006). This type of measurement error occurs on tests other
than reading, such as mathematics tests, which are sometimes incorrectly
assumed to be relatively independent of linguistic proficiency (Abedi, 2002,
2006; Abedi and Lord, 2001).
Second, because reading comprehension, whether in a first or second
language, is tied to background knowledge (Garcia, 1991; Lesser, 2007),
a language learner may show poor comprehension not because of poor
language or comprehension ability but because the topic is unfamiliar. In
fact, for Spanish college students learning English, discipline-related background knowledge and language proficiency compensated for each other.
Those with low English proficiency could read texts successfully if they had
prior knowledge about the topic, and those with high English proficiency
comprehended texts even if they had low background knowledge about the
topic (Uso-Juan, 2007).
Such interrelationships between language proficiency and background
knowledge have not been systematically explored with adult language
learners. The possibility of existing background knowledge (in the first
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language) compensating for low linguistic proficiency is intriguing, and
further research can identify if and how background knowledge in the
first language can be used as an instructional tool while building English
proficiency.
Assessment of Incremental Progress in All of the Subcomponents of
Spoken and Written Language
Another challenge in assessing language learners is the complexity of
language acquisition. Understanding spoken or written language requires
integrating multiple sources of information, such as word meanings, syntactic rules, and background knowledge. Because assessments usually tap
into only a subset of language skills (e.g., vocabulary) or include measures
that are too broad (e.g., oral proficiency), they may not assess the full range
of language skill. Moreover, different components of language develop at
different rates and in an incremental fashion. For example, vocabulary
knowledge is not a simple dichotomy of knowing or not knowing a word’s
meaning. Rather, knowledge is a continuum that ranges from not knowing
a word, to recognizing it, to knowing it roughly, to describing it very accurately and knowing its uses in different contexts (Schoonen and Verhallen,
2008; Vermeer, 2001). Such incremental growth in linguistic knowledge
is not reflected in vocabulary tests. An analysis of the 19 most common
assessments for language learners (many of which are not widely used or
standardized) identified the need for assessments that measure a greater
range of language skills and more detailed proficiency levels (Center for
Applied Linguistics, 2010). Assessments are needed for different purposes.
Although global measures at the program level may be sufficient for accountability purposes, more fine-grained assessments are needed at the
individual level to assess language and literacy growth for planning instruction and providing feedback to learners (see Center for Applied Linguistics,
2010, for a review).
Given the integrated development of spoken and written language, proficiencies in both written and spoken English should be assessed. Language
and literacy in the first language and level of education are also important
to assess to guide instruction because, as reviewed earlier, these are closely
linked to second language development.
Assessments that involve selected or constrained responses (e.g., multiple choice or completion) show the largest effects of instruction because
they match instruction closely. Free response tasks that require spoken or
written answers are better measures of learners’ second language proficiency, however, because they relate most closely to language use outside
the classroom (Ellis, 2009; Norris and Ortega, 2000). Developing tests of
the second type, especially for language learners, is a challenge, but, as for
all adults in literacy instruction, it is important to develop reliable and valid
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measures to assess performance on relevant real-world tasks (Purcell-Gates
et al., 2002).
Assessment of Affective and Psychological Outcomes
A range of affective and psychological influences on learning and desired outcomes are important to evaluate in addition to language and
literacy skill. These include self-efficacy in the use of spoken and written
English, effortless and confident navigation of new contexts in the culture,
and the ability to interact comfortably with native speakers, all of which
remain difficult to quantify.
SUMMARY AND DIRECTIONS FOR RESEARCH
The number of adults who need to develop their English literacy skills
in the United States is substantial and growing, and the population is extremely diverse. These adults differ in languages spoken, education levels,
literacy skill in the first language, knowledge of English, familiarity with
U.S. culture, and other characteristics. The adults differ in the component
skills they need to develop and bring to the challenging task of learning
to use and comprehend a second language. Some English learners need
to understand how the English writing system represents the spoken language and how to decode and read words in English. They often need to
develop vocabulary and knowledge of linguistic features, such as syntax
and morphology. Background knowledge related to the culture, the texts
to be comprehended, and purpose of a literacy task all may need attention
to help adults use their skills to make inferences and create a rich mental
representation of the meaning of text. Communicative expression may need
to be developed in both spoken and written modalities.
Various cognitive, linguistic, social, affective, and cultural factors influence the development of literacy in a second language. These include education and proficiency in the first language, age, type and degree of existing
English proficiency, aptitude for language, possible learning disabilities,
cultural and background knowledge, and interest. All of these factors must
be considered in the development of instruction for adults learning English
as a second language.
Research on effective practices for developing English language and
literacy in adults is severely limited, especially those with low levels of education and literacy in the first language. Thus, this chapter reviews three
additional sources of information to identify promising practices to study
further with adult English language learners: (1) studies of second language
teaching in high school and college settings, (2) studies of children who
have limited literacy in their first language and who are developing both
oral and written language skills in English and thus may provide insights
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BOX 8-2
Practices to Apply and Study with English Language Learners
Engaging and differentiated instruction for adults who vary in
•
•
•
•

English language and literacy skills,
first language proficiency,
educational background, and
familiarity with U.S. culture.

Instruction that integrates explicit instruction with opportunities for the implicit
learning of language and literacy, with a focus on
•
•
•
•
•
•
•
•

both linguistic form and meaning with feedback,
development of vocabulary and content knowledge for learning and reading
comprehension,
extensive practice outside the classroom,
leveraging knowledge of the first language,
multimodal instruction,
attention to writing,
attention to the affective aspects of learning and instruction, and
sound assessment of literacy skill and affective and psychological outcomes of instruction.

into effective practices for adults with limited education or literacy facility in a first language, and (3) practitioner descriptions of practices used
in adult education ESL classes and that warrant more systematic research
attention. Box 8-2 shows practices to apply and study in future research.
A particular challenge is the need to differentiate instruction for adults in a
classroom who vary in first language proficiency, educational background,
and familiarity with U.S. culture.
Box 8-3 summarizes directions for research. The overarching priorities
for this research agenda are to (a) develop and evaluate effective instructional methods for diverse populations of English language learners; (b)
develop adequate assessment methods; (c) identify or develop the technologies that can facilitate the learning of language and literacy skills for
adult English language learners who differ in their knowledge of English
language and literacy, first language literacy, and educational and linguistic
backgrounds; and (d) specify the training and supports instructors need
to implement the instructional approaches effectively. Standard terms and
definitions for describing the subgroups of this diverse population of adults
will need to be used in this research to produce more reliable, valid, and
interpretable information about the approaches that generalize across subgroups and the specific approaches that meet a particular group’s literacy
development needs.
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BOX 8-3
Directions for Research on English as a
Second Language Instruction
•

•
•

•

•
•

•

•
•
•
•
•

•

 xperiments to identify effective instructional practices for different groups of
E
language learners (with varying first languages, knowledge of English, first
language literacy skills, educational backgrounds, and reasons for attending
instruction) to help instructors differentiate instruction.
Studies to specify the length, type, and intensity of instruction that is the most
effective for different language learner groups.
Systematic and longitudinal analyses of language teaching practices (integrating language structures with language use and meaningful content) and
documentation of outcomes for adult language learners.
Comprehensive description and analysis of the components of effective programs at multiple levels (instructional content, teaching practices, student
interactions, and so on) using quantitative and qualitative methods that link
components to outcomes.
Background variables that have an impact on outcomes and that are important
to assess at program entry and for differentiated instruction.
Characteristics of learners and aspects of language exposure (both inside
and outside the classroom) that predict learning and a range of other desired
outcomes that include persistence, continuation with further education, finding
employment, and lifelong learning.
The relation between first language skills and the development of spoken and
written English skills and identification of opportunities for transferring skills
and strategies.
Ways to provide effective multimodal language instruction (speaking, reading,
writing, visual presentations) and technology.
Ways to integrate classroom instruction with informal learning opportunities
provided by interactions in communities and through the use of technology.
The most effective ways to integrate language and literacy development with
content instruction.
Development and evaluation of “integrated instruction” models that combine
language and literacy education with academic and career education.
Assessments that (a) provide enough information about language and literacy
skills and progress to be useful for planning instruction and providing feedback to learners, (b) are valid measures of practically important language and
literacy competencies, and (c) measure affective, cultural, and psychological
factors that affect learning.
Teacher knowledge and professional development to effectively administer
and use assessments and flexibly adapt the curriculum to meet learners’
needs.
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Conclusions and Recommendations

It is clear that a significant proportion of U.S. adults do not have the
high level of literacy in both print and digital media required for negotiating
many aspects of life in the 21st century. As noted in Chapter 1, more than
90 million U.S. adults are estimated to lack adequate literacy (Kutner et al.,
2007); only 38 percent of U.S. twelfth graders are at or above proficient
in reading (National Assessment of Educational Progress, 2008); and more
than 50 percent of recent 250,000 community college student enrollees
were referred to at least one developmental (remedial) education course
to remediate weak skills during their college tenure (Bailey, Jeong, and
Cho, 2010), with about one-third of them referred specifically for reading.
Furthermore, the estimated 2.6 million adults enrolled in federally funded
programs in 2005 showed variable progress in their literacy skills, and their
skill gains were insufficient to achieve functional literacy (Tamassia et al.,
2007).
This committee was asked to (1) synthesize research findings on literacy
and learning from cognitive science, neuroscience, behavioral and social
science, and education; (2) identify from the research the main factors that
affect literacy development in adolescence and adulthood, both in general
and with respect to the specific populations served in education programs
for adults; (3) analyze the implications of the research for informing curricula and instruction used to develop adults’ literacy; and (4) recommend
a more systemic approach to subsequent research, practice, and policy. To
focus our work, we defined the target population (to whom we refer generally as “adults”) to be adolescents and adults ages 16 and older who need
to develop their literacy skills outside the K-12 system. This definition is
236
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consistent with eligibility for participation in federally funded adult literacy
education programs. We considered research on learning and literacy that
would be most relevant to those eligible or likely to attend formal literacy
instruction in programs of four general types: adult basic education, adult
secondary education, English as a second language programs offered in a
wide range of settings (e.g., community-based programs, local education
agencies, community colleges, workplace, prisons, etc.), and developmental
education courses for academically underprepared students in college.
Ideally, conclusions and recommendations for adult literacy instruction
would be grounded in clear research findings demonstrating the efficacy
of the recommended approaches. When rigorous demonstrations of efficacy do not exist, the next best approach would be to recommend both
instructional practices consistent with available evidence on adult literacy
and rigorous efficacy studies to confirm these recommendations. Findings
from research on cognition and learning with the target population would
also be most useful.
The present situation is more complex. There is a surprising lack
of research on the effectiveness of the various instructional practices
for adults seeking to improve their literacy skills. The lack of relevant
research is especially striking given the long history of both federal funding for adult education programs, albeit stretched thin, and reliance on
developmental education courses to remediate college students’ skills. Few
studies of adult literacy focus on the development of reading and writing
skills. There is also inadequate knowledge about assessment and ongoing monitoring of adult students’ proficiencies, weaknesses, instructional
environments, and progress, which might guide instructional planning.
Similarly, basic research on adult cognition and learning is constrained
for our purposes. It relies on study samples of convenience (college students
in introductory psychology courses) or elderly populations, and it does
not usually include adults with relatively low education or literacy skills.
In addition, it is well known that literacy research has focused mainly on
young children first learning to read and decode text. Major research efforts launched by the U.S. Department of Education, the National Institute
of Child Health and Human Development, and others on the development
of literacy in adolescence and adulthood are too new to have produced
numerous peer-reviewed publications. As discussed in Chapter 2, research
is emerging with adolescents on topics that we think are important to
pursue with the target population given their literacy development needs
(e.g., academic or disciplinary literacy and discussion-based approaches).
More research is needed with adolescent and adult populations to evaluate
the effectiveness of instructional practices and specify learning trajectories and the interaction of factors—cognitive, social, linguistic, economic,
neurobiological—that may affect literacy development in subpopulations
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of adolescents and adults who vary greatly in literacy development needs,
education levels, socioeconomic status, linguistic background, and other
characteristics.
Given the dearth of relevant research with the target adult population,
this report draws on what is available: extensive research on reading and
writing processes and difficulties of younger students, emerging research
on literacy and learning in adolescents and adults with normal reading
capability, and extremely limited research on adult literacy learners. Until
the necessary research is conducted with adults who receive literacy instruction outside the K-12 system, the committee concluded that it is reasonable
to apply the wealth of available research on learning and literacy with
other populations. Findings from this research provide guidance about the
reading and writing skills to target with instruction and principles for designing instructional practices, technologies, assessments, and preparation
for teachers. With our conclusions, we recommend a program of research
and innovation to validate, identify the boundaries of, and extend current
knowledge to improve instruction for adults and adolescents outside school
and create the supports needed for learning and achievement.
The request to the committee stressed the need for guidance from research to inform the design of instructional curricula and practices for use
in programs, and not broader improvements to adult education delivery
systems or access to programs—important as such improvements might
be. In drawing conclusions from the research and recommending a more
systemic approach to research, practice, and policy, however, we recognize
four main issues related to the adult literacy system: (1) the variability in the
profiles of adult learners, (2) the variability of instructor preparation, (3)
the existence of many different types of programs that have varied literacy
development aims and practices, and (4) the instructional and other supports that enable adults to persist in programs and practice skills outside
the classroom. We urge attention to these issues in research and policy
because they impinge directly on the quality of instruction, the feasibility
of completing the recommended research, and the potential for broad dissemination and implementation of the practices that emerge as effective
from research findings.
CONCLUSIONS
Adult Learners and Learning Environments
Conclusion 1: The population of adult learners is heterogeneous.
Optimal reading and writing instruction will therefore vary according to goals for literacy development and learning, knowledge and
skill, interests, neurocognitive profiles, and cultural and linguistic
backgrounds. The contexts in which adults receive literacy instruc-
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tion also are highly variable with respect to (1) place and purpose
of instruction, (2) literacy development aims and practices, and (3)
instructor preparation.
Learners have diverse instructional needs, varying motivations for acquiring greater literacy, and diverse educational, economic, linguistic, and
cultural backgrounds. Some adults have specific neurocognitive challenges
associated with disability that have not been addressed with the appropriate
interventions, and others simply have not had the social and educational
environment as children that would support learning to read and write well
and with proficiency in multiple contexts and domains. Moreover, adult
learners vary, sometimes substantially, in the level of facility they have
already attained.
The contexts in which adults receive literacy instruction are highly
varied. People who need to develop their literacy skills receive instruction in many different types of programs, including adult basic education,
community colleges, general educational development (GED) programs,
workplace literacy programs, university remedial education programs, citizenship programs, English language learning programs, basic skills and job
training centers, among others. While some of the adults receiving literacy
instruction may have attained certain levels and forms of literacy, they
lack the range and level of reading and writing skills required for education, work, parental and family responsibilities, and other purposes. The
literature on adult literacy indicates that a wide range of largely untested
theoretical frameworks, practices, texts, and tools are used in literacy instruction with adults. At present, there are neither clear objectives for the
development of literacy skills nor standards for curricula and practice that
take into consideration research on component reading and writing skills,
valued literacy tasks linked to learning goals, and the social and cultural
backgrounds and motivations of learners. Programs also differ in whether
they provide or facilitate access to services for transportation, child care,
and psychological counseling, which might affect the ability of certain segments of the population to engage in and persist with learning.
Instructors vary in their knowledge of reading and writing development, assessment, curriculum development, and pedagogy. The training
instructors receive is generally limited, and professional development is
constrained by lack of funding, inflexible locations, work, and other life
demands. To be effective, however, the instructors must reliably assess
learners’ skills, plan and differentiate instruction, and select and adapt materials and learning activities to meet the skill development needs of learners
who differ greatly in their neurobiological, psychosocial, cultural, and linguistic characteristics, as well as in their level of literacy attainment. Thus,
teachers need to have the requisite tools for instruction and the technical
knowledge and expertise, professional development, and ongoing supports

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

240

IMPROVING ADULT LITERACY INSTRUCTION

as needed for effective implementation. This training and support must
include knowledge and skills for teaching adults with disabilities. Teachers
of English learners need access to specific help in understanding their students’ capabilities and challenges, communicating with them effectively, and
using available support techniques to help them engage with English texts.
They also need to understand how adults develop proficiency in a second
language and have knowledge of the characteristics of English language.
Principles of Effective Literacy Instruction
Conclusion 2: Effective literacy instruction
•

•

•
•

t argets (as needed) word recognition, fluency, vocabulary,
reading comprehension, background knowledge, strategies for
deeper analysis and understanding of texts, and the component
skills of writing;
combines explicit teaching and extensive practice with motivating and varied texts, tools, and tasks matched to the learner’s
skills, educational and cultural backgrounds, and literacy needs
and goals;
explicitly targets the automation and integration of component
skills and the transfer of skills to tasks valued by society and
the learner; and
includes formative assessments to monitor progress, provide
feedback, and adjust instruction.

Students who have not mastered the foundational component skills
of reading and writing require instruction targeted to their skill level and
practice with reading and writing in amounts substantial enough to produce high levels of competence in the component skills. As discussed in
Chapter 2, a large body of research with K-12 students has identified the
major components of reading and writing and principles of instructional
practice that are important to typically developing and struggling learners.
A sizeable literature on efficacious interventions for struggling learners in
K-12 education points to additional principles for developing literacy and
overcoming specific areas of difficulty among adults:
1. Interventions that directly target specific learning difficulties in the
context of broader reading and writing instruction result in better
literacy outcomes for struggling readers and writers.
2. Intervention must include explicit instruction to support generalization and transfer of learning, with abundant and varied opportunities for practice.
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3. Struggling learners require more intense instruction, more explicit
instruction, and even more opportunities to practice inside and
outside the classroom.
4. Attributions, beliefs, and motivational profiles of struggling learners must be understood and targeted during instruction.
5. Intervention should be differentiated to meet the particular needs
of adults, including those with disabilities. Research is needed to
test whether and when subgroups of adult learners might benefit
from different types of instruction.
Decades of research points to principles of learning (see Box 4-1 in Chapter 4) and motivation (see Box 5-1 in Chapter 5) that warrant inclusion in the
design of adult literacy instruction. The principles are derived from research
with both adults and younger populations and converge with findings from
research on effective literacy instruction for K-12 students. The research
has not included samples of low-literate adults, however; further efforts are
needed to design and evaluate the effectiveness of instructional approaches
consistent with these principles for adults who need to develop their literacy.
Conclusion 3: Although knowledge of effective literacy instruction for adults is lacking, research with younger populations can
be used to guide the development of instructional approaches for
adults if the instruction is modified to account for two major differences between adults and younger populations: (1) adults may
experience age-related neurocognitive declines that affect reading
and writing processes and speed of learning and (2) adults have
varied and more substantial life experiences and knowledge and
different motivations for learning that need attention in instructional design. Research with adult literacy learners is required to
validate, identify the boundaries of, and extend current knowledge
to identify how best to meet the particular literacy development
needs of well-defined subgroups of adults.
Except for a few intervention studies, the study of instruction in the
component literacy skills and processes has not been a priority in research
with adults, nor has the research incorporated knowledge of the practices
that develop reading and writing skills in K-12 students. Research even
for younger populations is not complete with respect to understanding the
components of literacy, interrelations among the components, how to most
effectively develop each component, or why literacy may not be sufficiently
developed in every adult. Significant research remains to be undertaken
with individuals of all ages to develop more comprehensive models of adult
reading comprehension and of adult writing to guide assessment and in-
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struction. Similarly, questions remain about fluency and its relation to other
components of literacy, and the best ways to teach vocabulary remain to be
fully tested. Significant work remains to be done to identify the social and
contextual factors that affect the literacy development of adolescents and
adults, neurobiological mechanisms of reading and writing development,
and age-related changes in reading and writing processes, all of which have
implications for the design of instruction and development of assessments
to measure progress.
Yet the practices already validated to develop reading and writing skills
in younger students should work for older students, provided that the instruction is modified in two ways. First, findings from cognitive science and
aging show that the increased knowledge and decreased speed and information processing capacity of cognitive processes that occurs with age may, at
the margin, require some tuning of instruction for older learners. Second,
although general principles of motivation should apply to learners of all
ages, the particular motivations to read or write are often different at different ages. Instruction for adolescents and adults may need to be designed
differently to motivate these populations to persist.
Compared with children progressing through a more typical trajectory
of literacy development, adolescents and adults may have more knowledge
and possess forms of literacy while still needing to fill gaps in component
skills, acquire content knowledge, and develop types and levels of literacy
proficiency needed for education, work, and practical life. Engagement
of learners in higher levels of literacy and learning need not wait until all
the gaps in lower level skills have been filled, however. Scaffolds, such as
prompts and visual displays, can provide the supports learners need to
engage with texts and develop complex thinking usually prohibited by
the lack of fully fluent foundational skills. To become facile in executing
component skills for particular purposes, adults require both explicit teaching and plentiful opportunities to practice skills typical of those needed to
achieve functional goals. For this reason and for increased motivation, it is
important to facilitate the development and integration of component skills
as much as possible using texts, activities, and tools that relate to the adult
learners’ interests, learning goals, and everyday functional literacy needs.
Conclusion 4: Literacy development is a complex skill that requires
thousands of hours of practice to reach the levels needed for full
opportunity in modern life, yet many adults do not persist long
enough in adult education programs or developmental education
courses. Many factors—instructional, cognitive, economic, and
social—affect persistence. At present, research does not indicate
which methods are most effective in supporting adults’ persistence
and engagement with instruction. Enough is known, however, from
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research on motivation, literacy, and learning with other populations to suggest how to design motivating instructional environments, create more time for practice, and ensure that the time is
efficiently used. The efficacy of these approaches will need to be
tested rigorously.
A most significant challenge to the design of literacy development
opportunities for adults is getting the adults to participate and persevere.
Findings show low completion rates for developmental education courses in
college, lack of persistence in adult education programs, and high rates of
attrition from research studies on instructional effectiveness for adults with
low- to intermediate-level skills. Moreover, even if completed, the available
programs cannot, by themselves, provide enough practice to build needed
facility levels. Future interventions must be designed on the assumption that
a main reason for the lack of substantial progress is that significant portions
of the needed practice have not occurred for adults with inadequate literacy.
Motivation involves multiple factors that are related but not identical.
First, the adult needs to be present for and persist with instruction. Convenient instructional opportunities may be critical to supporting repeated
access. Many adult literacy programs are offered at specific sites, often sites
that low-income adults cannot easily reach. Accordingly, the total time
spent going to a class, attending the class, and going home may be much
longer than the time spent in the literacy-enhancing activity. This challenge
to access and participation suggests that if some literacy instruction or
practice could be provided to adults in forms they could access at home,
the yield from whatever time they choose to invest would be much higher.
Certainly, as discussed later, information technologies can be exploited for
this purpose.
Time for learning competes with time for work. Transportation from
home to a study site and child care responsibilities can be major barriers.
Increased access to child care and transportation and other social services,
such as counseling, may help with retention of learners in programs and
with their persistence in literacy practice. Financial support and incentives
may be necessary even for highly motivated learners. Although research on
the factors that motivate adults to persist in literacy programs is limited, we
encourage the development and testing of approaches that have been used
with some success to motivate adherence to health promotion programs
(e.g., weight loss, smoking cessation). Reminder systems used in health
care may also prove of benefit in encouraging repeated presence for classes.
Having some level of choice in the source, location, and form of instruction is likely to increase motivation. For this reason and because effective literacy is built up over thousands of hours, it is extremely worthwhile
to include out-of-class practice opportunities in any program. Technology
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has the potential to expand time for practice beyond what institutions can
afford to provide via human instructors. Substantial innovation may be
required, however, to provide adults with access to technologies. In some
cases, community-based centers with computers that afford some level of
privacy or computer loan programs so that students can work at home may
be helpful for increasing access and retention. Just as schools sometimes
team with other institutions to provide after-school learning opportunities,
adult literacy programs may need to team with a range of other entities to
provide easily accessible learning time in addition to formal classes “on
campus.”
Second, when present in the instructional setting, adults need to be
motivated and engaged with learning through the instructional interactions,
texts, tasks, and tools available in their learning environment. Learners
are more engaged and more likely to persist when literacy instruction and
practice includes valued learning activities designed to scaffold progress.
As described in Chapter 5, research shows the importance of setting clear
goals and a path toward longer term goals. To engage in and persist with
learning, learners need help to set realistic goals and expectations about
the amount of effort and practice required. Learners can underestimate the
amount of practice and effort required to achieve fluency and often need
help with monitoring their progress and regulating their behavior toward
goal attainment. Instruction also needs to help learners develop self-efficacy
and feelings of control and autonomy. Thus, learners are likely to benefit
from realistic expectations about the amount of practice needed to achieve
literacy development goals and feedback that allows for recognizing both
progress and the amount of work needed to achieve the next goal.
Even when learners are eager to improve their literacy, they can possess
deeply rooted and maladaptive attributions and beliefs about their literacy
skills as a result of past experiences with learning in school, past failed attempts at remedial literacy instruction, and labels assigned to them based
on skill and background. Because adult literacy learners have a history of
failure and embarrassment at reading and academic learning, it is important
to explore through research whether persistence might be increased through
learning communities. Collaborative learning arrangements, both group
learning and learner interactions via online environments, are promising
ways to increase engagement.
English Language Learners
Conclusion 5: The component skills of reading and writing in English and the principles of effective literacy instruction derived from
research with native English speakers are likely to apply to English
language learners. Consistent with principles of learning, effective

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

CONCLUSIONS AND RECOMMENDATIONS

245

instruction meets the particular skill development needs of English
learners, which differ in several respects from the needs of native
speakers, and uses existing knowledge of content, language, and
literacy whether in the native or the English language.
English language learners are the largest subgroup of adults enrolled
in adult education programs. Although treated as a monolithic category, in
reality they vary dramatically in what they need to become more literate
in English. Some are literate in a first language and hence may need little
practice in recognizing or spelling words or even basic comprehension
skills. Many are U.S. citizens who speak English well but have low- to
intermediate-level English literacy skills. Others are recent immigrants who
lack basic literacy skills in any language. Some English learners may be
challenged by the lack of opportunities to use and be exposed to English.
The principles of effective literacy instruction discussed in Chapter 2
for typically developing learners should apply to English learners as well.
Instruction will need to target, however, the particular skill development
needs of the specific English learner, which can differ depending on the
degree of literacy in a first language. For example, English learners show
weaker vocabulary and comprehension relative to native English speakers
but often show relative strength in decoding, especially if they are literate in
their first language. Some of those learning English may benefit from some
cultural background knowledge to support their learning and performance,
for example, in reading comprehension.
Adult English language learners who can read fluently in their native
language often can use some of their first language and literacy skills to
facilitate learning to read and write in their second language. This means
that adult literacy instruction would be most effective if tailored to the level
of literacy they have developed in their native language.
A particular challenge to address in adult literacy instruction for English learners is developing their language and literacy skills at the same
time. Second language learning past childhood can be difficult and differs
from language learning at younger ages in two important ways: it usually
is learned via explicit instruction more than through implicit learning, and
it also usually is more closely tied to reading.
Experiences in second language instruction with young language learners, high schools, and colleges suggests several principles that may be effective with adult language learners, although these principles await systematic
evaluations in adult education contexts. These include a balanced and integrated focus on oral language, reading, and writing; providing meaningful,
genuine, and relevant materials and tasks; utilizing learners’ first language
strengths; a focus on both form and meaning; providing frequent and explicit feedback; providing opportunities to experience and apply linguistic
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structures in varied contexts, including outside the classroom; and being
sensitive to learner’s existing levels and readiness as new linguistic concepts
are introduced.
Assessment
Conclusion 6: Improved adolescent and adult literacy programs
require the development of measures and comprehensive systems of
assessment that (1) include measures of language and literacy skills
related to a range of literacy forms and tasks, domain knowledge,
cognitive abilities, and valued functional as well as psychological
outcomes; (2) include measures for differentiated placement and
instruction, diagnosis, formative assessment, and accountability
that are all aligned to work toward common learning goals; and
(3) produce information at learner, classroom, and program levels
that is useful to learners, instructors, program administrators, and
policy makers.
Three types of assessment are needed: diagnostic, formative, and accountability assessment. The different forms of measurement serve different
purposes. Diagnostic assessment gives detailed information to instructors
about which skill components the learner possesses and which need to be
developed. Formative assessment provides the information needed to improve instruction by focusing attention on skills that need to be improved
as instruction progresses. Accountability assessment provides funders and
the public with a sense of how well the program and systems that serve
adult literacy learners are working. There is a focus on the development of
effective diagnostic and formative assessment of learners’ progress during
the course of instruction, so that it can be focused efficiently and improved
continually. Instructors also need training in how to use diagnostic assessments to guide instructional choices and formative assessments to improve
instruction.
To be feasible to implement, classroom instruction must share common elements whenever possible while being differentiated enough to meet
each learner’s needs for skill development and practical goals for learning,
and thus assessments are needed to help differentiate instruction. Although
some attempts have been made to assess adults’ profiles for instructional
purposes, the reliability and validity of any particular approach to assessing profiles of skills and other characteristics for the purpose of planning
instruction remains to be established (see Chapter 3).
The validity of measures for both practice and research needs attention
with respect to (1) the suitability of the measures for adults, (2) comprehensive coverage of the multiple dimensions of component skills (especially
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those most likely to be weak in adult learners), and (3) the measurement
of reading, writing, and language skills that society demands and values.
To elaborate: there are no satisfactory ways to comprehensively assess the
range of literacy skills that adults bring to instruction and their growth
over time. The use of grade level equivalents to measure skill levels and
gains needs to be rethought because adults begin instruction with widely
varied skills that do not fit neatly into grade level categories. Longitudinal
research would help to inform the development of valid measures for adults
by elucidating patterns and variations in the growth of adults’ literacy skills
across the lifespan and in response to instruction.
In both research and practice, better measurement tools are especially
needed to more adequately assess all aspects of reading comprehension. The
measures that are available and that have been used in the few intervention
studies focus on a narrow range of skill (e.g., very low or intermediate). To
evaluate effective instructional practices, measures used in research must
have sufficient breadth and complexity to measure the important dimensions of literacy and language. Sufficient breadth and depth of measurement is important for testing hypotheses about how particular practices
affect learners’ growth and address specific areas of reading and language
difficulty. Use of only a single composite score on a standardized assessment, by contrast, or measurement of a narrow skill set should be avoided
to maximize understanding and return on investment, especially in largescale effectiveness research. There is a need to conceptualize and develop
multidimensional measures in tandem with the development and testing of
integrated reading comprehension models and comprehensive approaches
to instruction. In doing this work, attention is needed to construct validity. Across studies, the same measures have been used to assess different
constructs, and different measures have been used to assess the same constructs, indicating a need to systematically clarify both the constructs that
are important to assess and valid ways to define and measure them.
The same comprehensive and multidimensional approaches are needed
for research and assessment of writing and writing development. Moreover,
because writing assessment is often costly and time-consuming, considerable attention needs to be devoted to developing valid automatic computerized scoring systems that will prove useful to teachers and learners alike.
Studies must measure outcomes of literacy instruction that have external validity, meaning that they measure component skills needed to perform
valued literacy tasks for education, work, and other life goals. Measurements of growth in the ability to use and compose texts for these purposes
are needed for both print and digital text forms.
There are many reasons why people think that universal literacy is
important, so studies need to measure the extent to which all the goals of
interest are realized. These might include such outcomes as GED attainment

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

248

IMPROVING ADULT LITERACY INSTRUCTION

and job improvement, self-confidence, continuing one’s education, civic
engagement or participation in other aspects of social life, avocational engagement in literate activity, and so on. Although more needs to be known
about how to reliably assess them, such noncognitive outcomes contribute
to a complete view of the effectiveness of adult literacy instruction. Despite
a long history of psychological and sociocultural research on the constructs
of motivation, engagement, and persistence, the best ways to measure the
related constructs still need to be determined or developed for use in studies
with the target population.
Technology
Conclusion 7: Technologies for learning can help to resolve problems facing adult learners caused by time and space constraints.
Technology can assist with multiple aspects of learning and assessment that include diagnosis, feedback, scaffolding, embedded
practice with skills in meaningful tasks, tracking of learner progress, and accommodations to create more effective and efficient
instruction. Given the costs of human labor, technology also may
offer a more cost-effective means of achieving the extended levels
of practice needed to gain reading and writing facility.
Technologies for learning, including social networking tools, have advanced to the point that literacy instruction and practice no longer need to
be offered only in the traditional classroom. Technology has the potential
to scaffold literate activity to make learning more efficient. Technology also
can assist with assessment, especially by leveraging recent model tracing,
Bayesian network, and natural language processing advances. Technology
can be used for placement, feedback, and tracking of learner progress for
more effective and efficient instruction. Writing is improved by intelligent
tutoring systems and automated scoring systems that diagnose and give
feedback on language and discourse deficits at multiple levels. Technology
also can assist with accommodation, and in particular text-to-speech and
speech-to-text technologies can help to support both reading and writing
development.
Many adult learners can benefit from technology that can guide, coach,
or scaffold engagement with literacy tasks. For example, electronic texts
might include software routines that monitor how long various pieces of a
text are engaged and use that information to provide prompts that encourage persistence in deep processing. Pop-up questions can allow students to
self-assess the depth of their engagement.
Technology tools exist or could be developed to link the instruction and
practice of specific literacy skills to particular tasks and purposes designed
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to meet goals of the adult learner. Technology can be leveraged to create
motivating environments for acquiring reading and writing skills that include virtual worlds, animated agents, and multiparty simulations or games
that simulate or have a close correspondence to the learners’ everyday lives.
Developing the literacy skills for using collaborative communication
technologies can be motivating as well as valuable, because they help learners maintain connections with important people in their social world and
develop the pragmatic understandings needed to comprehend and compose
texts for effective communication. Although some adults may be somewhat
familiar with these tools, the rich use of collaborative technologies will require training, not only for students but also for their instructors, and they
may enhance persistence in literacy programs that use them.
The human resource cost of education, as well as other cultural opportunities, tends to rise faster than the general cost of living. This means
that deeper levels of instructional support by human teachers may be less
feasible to support publicly as time passes. Technology can leverage human
teaching, especially to provide more and deeper opportunities to engage
texts. In addition, given the temporal barriers many adult learners face to
increase literacy opportunity, technology can make added literacy engagement opportunities more accessible and more portable.
Conclusion 8: Society increasingly requires broader, more intensive
and more complex forms of literacy given new communication
technologies. Adults need to be able to use contemporary tools of
literacy and become facile with forms of reading and writing that
are valued and expected for education, work, health maintenance,
social and civic participation, and other life tasks.
Literate practice always involves tools and technologies. Society has
moved from pen and paper to digital forms of expression through information media and multimodal communications. To be functionally literate
today, an adult will need to also have made this move. Adults need opportunities to learn valued literacy skills, which include the tools and forms
of communication and information seeking that have resulted from the
information revolution and which society now expects adults to possess as
part of being literate and skilled.
Research is just beginning to examine practices and proficiencies related
to the use of new information and communication technologies that are
now part of being literate in 21st-century society (see Appendix B). Various theories regarding digital media and learning offer ideas about how to
develop proficiencies related to these technologies to meet adults’ learning
goals. An important direction for research in the next decade will be to
investigate online reading, writing, and learning to identify the underlying
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cognitive, social, and cultural mechanisms involved in learning, engagement, and performance with technologies. The features of instructional
practices and learning environments must also be identified that promote
technology-related literacy proficiencies for adult populations with different
levels of literacy.
Specific questions for research include the following: What are the competencies involved in reading and writing online and comprehending and
creating multimodal texts? What instructional materials and programs are
effective in developing digital literacy skills? How should the development
of digital literacy skills be incorporated into adult literacy programs: for example, what is the most effective ordering and configuration of media and
modalities in the teaching of reading and writing certain digital multimodal
texts? Should literacy development always begin with print-based texts or
should it start with texts in multimodal and digital media? How should
learning environments be structured to help adults with diverse educational, economic, cultural, and linguistic backgrounds and familiarity with
information and communication technologies develop their digital literacy?
Formative and intervention research is needed to determine how adult
learners use digital literacy practices in informal and work contexts. For
example: How do adults with a need to further develop their literacy take
up and use Web 2.0 technologies (wiki-writing, social networking, blogging) in their everyday lives? How might these new technologies be used for
collaboration in literacy instruction to develop desired skills?
New forms of assessment are needed to measure adults’ proficiency
with digital and multimodal forms of literacy. A coherent approach is
required to specify instructional goals for digital and multimodal forms
and design the necessary measures and assessment tools for assessing these
skills.
Adult Literacy Instruction: State of the Evidence
Conclusion 9: There is a lack of research and data of the kind
required to better define, prevent, and remediate problems that
adolescents and adults enrolled in instruction outside compulsory
schooling are experiencing with developing their literacy skills in
the United States.
This report provides priorities for literacy research with adults in light
of the gaps in current knowledge of adult learners, effective instruction,
and adults’ learning environments (see Box 3-2 in Chapter 3). It also
points to additional priorities for research with English language learners
(see Box 8-1 in Chapter 8). As discussed in Chapter 3, the lack of relevant
research on adult learners is due to several factors that have affected both
the quantity and the quality of the information available. Key among these

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

CONCLUSIONS AND RECOMMENDATIONS

251

is that the level of funding has been insufficient and too sporadic to systematically accumulate knowledge and stimulate sophisticated uses of new
technologies. To provide an adequate research base for better adult literacy
improvement efforts, several things are needed:
•
•
•

First, exploratory studies are needed to identify approaches that
show promise of effecting substantial improvement.
Then, support is needed both to develop scalable instructional
programs reflecting that promise and to test these new approaches
rigorously.
Finally, further research may be needed to ensure that general findings are applicable to the entire range of adult literacy learners or
to specify for whom they work.

Methodological improvements and development of standard protocols
for collecting information about adult learners, instructional interventions,
and instructional environments are required to yield an interpretable body
of information about adults’ literacy skills and the practices and other conditions that support adults’ learning.
RECOMMENDATIONS
In Chapter 1, we present the conceptual framework that guided our
synthesis of research and gathering of other information on adult literacy
(see Figure 1-2). The framework also specifies the major categories of variables that require attention in a comprehensive and systematic program of
research to develop adults’ literacy skills. Although many important specific
hypotheses remain to be tested about how best to support adults’ learning,
this figure conveys that the overall research effort must be multifaceted in
order to provide an adequate answer to the primary question: What instructional practices (interactions, texts, tools, etc.) and other supports for learning are effective for developing component and valued functional literacy
skills, for which learners, and under which conditions? Implementing the
recommendations will require productive collaborations among researchers
from multiple disciplines, along with partnerships including these researchers, instructors, program administrators, and the learners themselves. It will
also require attending to systemic constraints and political realities that
are largely beyond the committee’s purview, as well as strong leadership of
the U.S. Department of Education, especially the Office of Vocational and
Adult Education and the Institute of Education Sciences, the U.S. Department of Labor, and other sponsoring research agencies.
A sustained and systematic research effort is needed that begins with
well-designed pilot studies of instructional practices and other interventions.
Funds will be needed first to adopt and evaluate promising approaches at
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initial test sites. In the same time frame, advances in measurement and assessment must be made, which will require the collaboration of programs.
Recommendation 1: Federal and state policy makers should move
quickly to build on and expand the existing infrastructure of adult
literacy education to support the use of instructional approaches,
curricula, materials, tools, and assessments of learners consistent
with (a) research on reading, writing, learning, language, and adult
development; (b) research on the effectiveness of instructional approaches; and (c) knowledge of sound assessment practices.
Although the evidence is mostly on groups not quite identical to the
target group (children still in school, students in college who participate in
psychological studies, and the elderly), a substantial body of research exists to guide the selection and implementation of instructional practices in
reading, writing, and oral language for adolescents and adults with literacy
development needs that range from minimal to substantial. Thus, some
practices warrant application immediately, based on evidence from other
populations, while research is undertaken to assess the extent to which
they produce improvements for various segments of the adult population.
Recommendation 2: Federal and state policy makers should ensure
that professional development and technical assistance for instructors are widely accessible and consistent with the best research on
reading, writing, learning, language, and adult development.
The variability in instructor preparation is a clear impediment to both
ensuring instructional effectiveness on a broad scale and conducting the
needed research. There is a critical need to ensure that instructors possess
knowledge and skills that are consistent with the most reliable research on
literacy development and learning.
Although recommendations about specific mechanisms for delivering
instructor preparation are beyond the charge to the committee, it is worth
noting that instructors experience many of the same constraints on their
professional development (lack of funding, inflexible locations, work and
other life demands) as those who participate in literacy programs. Given
these constraints, options to consider include online courses supported by
the U.S. Department of Education to deliver instruction in the science of
teaching reading and writing and a process that involves researchers and
practitioners in the development and evaluation of professional development content, to ensure that it is consistent with the most recent research
and validated best practice. Education and technical assistance efforts for
instructors themselves need evaluation to determine whether they result in
more effective implementation of taught practices and continuous improve-
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ment of offerings. It may be possible to offer a collection of professional
development modules that serve both high school and adult literacy instructors, even if subsets of the modules need to be specialized for one group or
the other. Along with such programming, attention must be given to providing appropriate incentive structures to ensure that instructors needing
the support take advantage of it. There is also a need for data to identify
the characteristics of teachers associated with effective implementation of
literacy instruction across the four general types of literacy education programs (basic education, secondary education, English as a second language,
and developmental education in colleges).
Recommendation 3: Policy makers, providers of literacy programs,
and researchers should collaborate to systematically implement and
evaluate options (instructional components, technology components, social service components, incentives) aimed at maximizing
persistence with literacy learning.
Achieving literacy requires thousands of hours of practice. The problem of high attrition from instructional programs (as well as the relatively
brief length of those programs altogether) must be resolved if adults are
to receive sufficient amounts of practice and instruction and if reliable
evidence is to accumulate on the instructional methods that are effective
when adults engage with learning. Although research documents the challenges that adults experience with persistence and engagement, it does not
provide clear evidence about specific practices and policies that address
these challenges for particular groups of adults. Systematic implementation and evaluation of various approaches is required to identify the mix
of strategies that will engage learners of different backgrounds for the large
amounts of time required for instruction and practice to be effective. The
interventions should be developed with consideration of the factors that are
likely to cause attrition and lack of perseverance. Programs can then select
strategies that are most appropriate with an understanding of the specific
situations of their students.
Recommendation 4: To inform local, state, and federal decisions
aimed at optimizing the progress of adult learners, the committee strongly recommends strategic and sustained investments in
a coordinated and systemic approach to program improvement,
evaluation, and research about adult literacy learners.
A variety of federal units currently play a role in the education of adult
learners and in research to understand and intervene with this population.
Key among them are the Office of Vocational and Adult Education, the
Institute of Education Sciences and the Office of English Language Acquisi-
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tion of the U.S. Department of Education, the U.S. Department of Labor,
the National Institute of Child Health and Human Development of the
National Institutes of Health, and the U.S. Department of Defense. Other
agencies that might play a role in shaping and monitoring adult literacy
education efforts include the National Institute on Aging of the National
Institutes of Health and the National Science Foundation. However the
proposed research and programmatic changes are implemented, they will
benefit from a coordination infrastructure that ensures continued focus on
the primary goal of producing a better educated workforce and citizenry.
The five-goal structure used in the Institute of Education Sciences’ approach to research and development is very close to the research strategy
needed, although more attention will be required to defining subgroups
of learners that require specific variations in instructional approaches to
meet their needs. The sequence includes exploration, innovation, efficacy
testing, scaling up, and assessment development. Some of the practices of
the National Institutes of Health and the National Science Foundation
that represent focused, long-term strategies might also be helpful, including registries for related research findings and possibly the designation of
multidisciplinary centers to pursue synergistic programs of work that are
guided by an overarching research plan and regularly reviewed by an advisory group of scientists for adherence to the plan.
Research Design
The research called for in this report should meet the following
requirements:
•

•

Research should address the diversity of populations for whom
literacy improvement is a concern, including high school dropouts,
low-literate English language learners with varying levels of first
language literacy, students with documented disabilities, students in
career and technical education, academically underprepared college
students, and other adults who fared poorly in the K-12 system.
Research should use rigorous designs and integrated multidisciplinary perspectives that can clarify the effective components of
instructional practice and why they work, with adequate experimental power to clarify both what does and what does not work
for specific subgroups of the population. Planned variation experiments would be one approach that is valuable for this purpose.
The research should include detailed qualitative and quantitative
information on learner and instructional contexts, because the
diversity of learners and instructional contexts may affect whether
the results generalize.
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Research should include longitudinal designs to determine which
approaches produce substantial and durable literacy improvement
and to track the developmental trajectories of students in an instructional program to provide some insight into what types of
individual differences might be instructionally relevant.
Research should use the best methods for reducing attrition
known to be effective in conducting research with difficult-to-study
populations.
Research should determine that the approaches and effects are
achievable and sustainable in the instructional context and thoroughly analyze the instructional practices, the instructors, the instructional environment, and provided supports.
Priorities for Basic and Applied Research

As the committee notes throughout this report, a substantial program
of research is required to better articulate the specific literacy needs and
challenges of adult learners, the literacy demands they face, and the cognitive, neurological, linguistic, social, cultural, and systemic factors that affect
their learning. This research should address the following aspects:
•

•

•

Characteristics of literacy learners: The range of specific literacy
needs of the population needs to be better understood, including
competencies in a native language that can support the development of English literacy and the challenges to learning faced by specific subgroups of English learners. Done well, such research would
provide a stronger basis for the differentiation of adult literacy
instruction and for grouping of learners who need substantially
different learning opportunities.
Specification of the literacy skills required in today’s society: The
specific literacy skills required for meeting certain educational or
career milestones need to be documented, including the literacy
skills associated with knowledge building, collaborative problem
solving, and effective use of new communications media. This
information would permit a move from indexing the success of
adult literacy instruction using traditional measures, which are
based mostly on the learning that typically occurs in elementary
school, to the assessment of literacy skills and levels required for
adults’ educational and economic success and full social and civic
participation.
Knowledge of the cognitive, linguistic, and neural underpinnings of
instruction: The underlying cognitive, linguistic, and neural functions need to be further developed as part of instruction for both
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•

typical adult literacy learners and those with learning disabilities. Such research would allow better adaptation of instructional
approaches to cognitive differences among children, adolescents,
and working-age adults, and the specific challenges faced by some
adults trying to become more literate.
Contextual influences on literacy development throughout the life
span: This would include research on the multiple paths of literacy
development and, more specifically, the ways in which various
forces (cognitive, linguistic, social, cultural, instructional, and systemic) interact to affect typical and atypical literacy development
from childhood through adulthood. This research would provide
knowledge about the population needed to better address the challenges that adult learners experience in developing their literacy
skills outside K-12 education.
Priorities for Translational Science

Translational science bridges the gap between the type of knowledge
derived from small-scale, controlled research and that required for implementation in large systems that serve diverse individuals in diverse contexts.
To improve adult literacy instruction, translational research is needed in
four areas to inform the selection and use of practices and products that
effectively develop valued literacy skills: (1) instructional approaches and
materials grounded in principles of learning and instruction derived mainly
from other populations, (2) supports for persistence, (3) technologies to
assist with and expand opportunities for learning, and (4) assessments of
learners and their instructional environments.
The research will need to include a strong instructor training component and thorough description and analysis of the practices used and
instructor characteristics to inform improved instructor recruitment, training, professional development, and ongoing supports required to deliver
instruction effectively. It should include large-scale data collection and
information gathering. Strong leadership will be required from the U.S.
Departments of Education and Labor and other sponsoring research agencies. Partnerships will need to be developed among interdisciplinary teams
of researchers, practitioners, curriculum developers, and administrators to
systematically build this knowledge and to identify and address barriers
to implementation.
Instructional Approaches and Materials
New and modified approaches to remedial literacy instruction are
needed that both develop the skills that society demands for education,
work, social and civic participation, and health maintenance and apply
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the principles of learning, cognitive and neural function, and motivation
derived from research with other populations to diverse subgroups of adult
learners. An interdisciplinary effort involving researchers, practitioners,
and curriculum developers is needed to create a coherent system of literacy activities, practices, texts, and tools that are linked to the particular
literacy development needs of the learner.
The effort should address the need for appropriate texts for practicing
reading skills to develop fluency and accumulate useful knowledge. Adolescents and adults lack a sufficient range of high-interest texts matched to
assessed proficiencies and designed to develop literacy skills while developing knowledge needed to achieve broader goals. “Authentic” (real-world)
materials often contain too many literacy elements that learners have not
yet mastered and so can be overwhelming and frustrating if presented
without substantial scaffolding; there is a need to develop materials and
evaluation strategies that instructors can use to select materials that present appropriate challenges to learners according to their skill levels. One
promising possibility is to add to existing online work environment tools
that can scaffold developing literacy. Tools already exist that scaffold the
comprehension of free-standing texts, and it should be possible to build
similar tools into basic work systems that allow adults to stretch their literacy levels and thus gain added literacy practice.
Persistence
It is vital to study the mix of practices, program components, and policies that support persistence with literacy instruction and that would also
serve to reduce the high rates of attrition reported in research studies with
the population. Research should be conducted to identify how to maximize
persistence and progress by designing programs that attend comprehensively to the cognitive, social, cultural, psychological, and motivational
needs of the learner. Literacy is a skill requiring thousands of hours of practice. Adults with inadequate literacy skills have not had sufficient practice
and often have not found learning in school to be pleasant. Research should
be conducted to encourage attendance, sustained practice, and engagement
with instruction. This research should apply and extend current knowledge,
focusing in particular on aspects of the learner, the learning environment,
learning activities, texts, and materials that affect persistence. In addition
to understanding persistence in programs, work is needed to determine how
to facilitate persistence with specific literacy tasks.
Technology
Developing and identifying effective uses of technology are important
for several reasons. First, technologies can free literacy practice from being
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dependent on a specific learning location. This is important because learning is usually limited for adults as a result of limited program funds and
locations available (a few hours of instruction are offered a few days per
week), participants’ work schedules, and other life demands.
Second, technologies can help to standardize instructional offerings
across the many places of instruction that have shared populations with
common literacy development needs and learning goals. Third, technologies
have the potential to provide some of the scaffolding needed for progress
with literacy skills and engagement with complex texts and tasks while filling gaps in lower level reading skills. Intelligent interactive media should
be developed to motivate and scaffold practice by adults with literacy needs
and incorporate specific work and life goals and interests.
Fourth, technology has the potential to help overcome the high cost
of intelligent human labor, in this case literacy instructors. For example,
web-based and automated evaluation, diagnosis, and prescription of further
learning opportunities could be developed both to support instructors and
to support adults in reading practice. Technology for use in classrooms
must also be engineered to be accessible to the instructors with appropriate
instructor training.
Assessment of Learners and Instructional Environments
A valid, coherent, and comprehensive system of assessment should
be developed for diagnosis, planning instruction, and accountability. The
system should comprehensively assess knowledge, skills, and valued psychological and functional outcomes. It should be aligned to produce different but linked forms of measurement for assessing learning at the learner,
classroom, and program levels. The system should generate information
that is appropriate and useful for the particular purposes and audiences:
learners, instructors, program administrators, or policy makers in local,
state, and federal governments. Effective assessment tools would address
all of the components of literacy and map onto the primary valued learning
outcomes for adult remedial and basic education. The needed assessments
would, among other things, measure the ability to comprehend and use text
meaning for purposes (e.g., for academic learning, health maintenance, civic
participation, work). Valid measures must be developed that are (1) appropriate for use with adults and for learners’ cultural and linguistic backgrounds, (2) provide comprehensive coverage of the multiple dimensions of
component skills, and (3) measure the reading, writing, and language skills
that society demands and values.
Few studies examine the characteristics of programs in adult education
associated with improved learner outcomes. One reason for this lack of research is that few measures are available to assess learning environments in
adult education. Such work is just beginning even for K-12 schooling. Thus,
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in addition to better measures of adult outcomes, standard ways of measuring the quality of the educational environment are needed that are derived
from research on language, learning, and literacy. These measures would assess instructional interactions, texts, and implementation of instruction and
contextual factors (e.g., content of teacher preparation, uses of technology
outside school) that support or constrain the implementation of effective
practices and adults’ opportunities to learn and practice new skills.
Large-Scale Data Collection and Information Gathering
Information about the literacy skills of adults in the United States and
in the diverse systems that offer adult literacy instruction should be gathered and analyzed on a continual and long-term basis to know whether
the population is becoming more literate and whether efforts to improve
literacy are effective at a macro level as well as in specific individual efficacy
studies.
Allocations of funding for adult literacy programs signal an understanding of the magnitude and importance of the literacy problem in the
United States. Yet the only assessment tools used at the federal level to
evaluate the effectiveness of adult literacy education programs are global
accountability measures that relate only superficially to the specific literacy
proficiencies that need to be developed. In addition, these measures do not
convey how much more a literate U.S. society is as a result of investments
in adult literacy instruction or how to focus efforts to improve instructional
practices and adult learning. While current efforts to survey literacy in the
U.S. population and collect information on adult literacy programs and
learners are important, there is a need to modify them to track progress
in the components of reading and writing that have been identified in research and proficiency in performing important literacy tasks. There is also
a need to gather data on the instructional interactions, materials, and tools
used in literacy instruction to better understand current practices, plan the
appropriate professional development of instructors, create effective outof-classroom learning opportunities, and better match literacy instruction
to emerging literacy demands for work, education, health, and functioning
in society. Finally, it is important to have data on the personal writing and
reading goals of the adult learner population, so that the gap between broad
social goals and personal goals can be negotiated. It may be productive to
embed questions relating to literacy in broader longitudinal surveys.
CONCLUDING THOUGHTS: LEADERSHIP AND PARTNERSHIP
The current approaches to adult literacy instruction represent wellintentioned and partly productive efforts of adult literacy program providers, community colleges, state agencies, and the U.S. Departments of
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Education and Labor, operating under several constraints. Although it is
wise not to change practice without rigorous experimental confirmation
that a new approach is more effective, the available research on literacy and
learning with other populations strongly indicates that better approaches to
instruction are possible. The request to this committee—to synthesize the
knowledge base on learning and literacy to inform instructional practice
and develop a more systemic approach to research, practice, and policy—is
a necessary step to improve adult learning in the United States. The relevant agencies should encourage research that is sufficiently focused and
sustained to accumulate knowledge about how to improve adult literacy
instruction and make substantial progress in adults’ literacy.
Meaningful change will be difficult, however, given the current level
of investment, the need for substantial instructor training as part of any
change in current practice, the needed research and innovation, and the
extent of additional learning that many adults will require. Success will
depend on a strong partnership of school districts, states, and the federal
government. It will also require strong and sustained partnerships between
researchers and practitioners at various levels.
Although many federal programs and agencies contribute to adult
education services, it is the Office of Vocational and Adult Education in the
U.S. Department of Education that administers the Adult Education and
Family Literacy Act, enacted as Title II of the Workforce Investment Act,
which is the principal source of federal support for adult basic and literacy
education programs for those who are at least 16 years old, not enrolled
in high school, and lack basic skills, a high school diploma, or proficiency
in English. The law specifies that agencies eligible to provide adult literacy
instruction consider whether the programs they choose to fund use practices
that research has “proven to be effective in teaching individuals to read”
(Workforce Investment Act [WIA], Title II, Section 231 (e4)(B)). It also
gives the secretary of education the authority to establish and carry out a
program of national leadership activities to enhance the quality of adult
education and literacy programs nationwide (WIA, Title II, Section 223).
Thus, current legislation provides the authority and one possible source of
existing funds for collaborating with other appropriate funders.1
1 The Adult Education and Family Literacy Act (which is Title II of WIA) aims broadly
to help adults become literate and build the knowledge and skills for employment and selfsufficiency, completion of secondary education, and full participation in the educational development of their children. The legislation directs how federal funds are distributed by formula
to states, defines goals for adult programs, and defines core indicators of performance. The
Office of Vocational and Adult Education contributes an estimated 25 percent of the total
funds used for adult literacy programs. States must provide matching funds to qualify for the
allocations made on the basis of census data. States competitively award most of the funds
to local institutions to provide adult literacy programs and retain 12.5 percent for overall
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The nature of the work to be done will require partnerships among
researchers, practitioners, curriculum developers, and administrators to
systematically build the needed knowledge and tools and to identify and
address barriers to implementation. Major employers, existing training
and education organizations, faith-based groups, and other community
groups will need to be enlisted to help in the effort. A number of organizations have been started by business and civic groups to promote literacy,
especially “21st-century literacy,” but these organizations have, for the
most part, been advocates for change rather than participants in effecting
change. Just as government must play a role in sponsoring the needed research, providing program incentives, and monitoring progress, it also will
be important for the business community to move from a role of advocacy
alone to also providing input into literacy requirements, providing onsite
learning opportunities, being accommodating of needed research on effectiveness, and helping to provide incentives to boost motivation to complete
literacy programs. Substantial national leadership will be needed to sustain
investment and strategic direction through periods of uncertainty and economic variability. Having an educated, literate workforce is essential to the
preservation of the U.S. economy in the information age.
As with any field, the dissemination of knowledge and effective practice from research to policy makers, administrators, and instructors in the
field of adult literacy is a subject of inquiry in its own right. The committee hopes that those with a mission to improve adult literacy will, as part
of acting on the recommendations in this report, participate in the steps
needed to identify and address the factors that will affect the conduct of
the recommended research and the implementation of the findings into
widespread practice.

program improvement. Federal funding for programs has remained relatively level since 2001,
with an annual appropriation of about $560 million. An additional sum is provided annually
for research, technical assistance, and other national leadership activities, which in 2010 were
funded at 13.3 million, or .021 percent of the total $628.2 million adult education and family
literacy budget (U.S. Department of Education, 2010).
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Appendix B
Literacy in a Digital Age

Digital and online media are rapidly evolving new tools that are changing the ways that people communicate, read, and write. Adolescents and
adults are taking up these communication technologies at an unprecedented
pace and on a previously unattainable scale. Adults’ use of social networking, for example, increased 33 percent between 2009 and 2010 (Madden,
2010), and 72 percent of all adults were texting in 2010 (Lenhart, 2010).1
In today’s world, expectations for literacy include use of digital and
online media to communicate with a wide range of other people and to
produce, find, evaluate, and synthesize knowledge in innovative and creative ways to meet the varied demands of education and work. Indeed, in
the last decade, government, business, and education organizations have
asserted in commissioned reports, position statements, and syntheses of
research that certain skills are needed in the 21st century for full civic and
economic participation in this increasingly networked, mobile, and globally
interconnected world (see North Central Regional Educational Laboratory,
2003; National Council of Teachers of English, 2008, 2009; Organisation
for Economic Co-operation and Development, 2010; Organisation for
Economic Co-operation and Development and Statistics Canada, 2005;
Partnership for 21st Century Skills, 2002, 2003, 2007, 2009).
1 The committee did not evaluate the methodology of polls used to get the usage numbers
reported in this appendix. Although the methodologies generally appear to be sound, there are
questions about whether the subset of the population who need literacy enhancement might be
underrepresented, simply due to lesser likelihood of pollsters reaching them and lesser likelihood of their responding to these kinds of surveys.
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Researchers have begun to study the particular social practices, skills,
strategies, and dispositions associated with full participation in this technological and media-saturated society (Jenkins et al., 2009). An assumption of this research is that literacy is connected to a range of skills used
in conjunction with information and communication technologies (ICT) to
select, analyze, evaluate, synthesize, and share information (Organisation
for Economic Co-operation and Development, 2010); to think critically and
creatively (Silva, 2008); to make and apply knowledge flexibly and adaptively (Partnership for 21st Century Skills, 2009); to develop proficiency
with tools of technology (including the design and creation of a variety
of texts for multiple, global audiences, and various purposes) (National
Council of Teachers of English, 2008); and to communicate and collaborate
effectively (e.g., North Central Regional Educational Laboratory, 2003).
Many of these critical thinking and learning competencies are not new or
unique, but there is a need to understand the digital and online literacy
skills that are required to live in a globalized and technologically mediated
society transformed by new economic, social, and political realities.
Although most research on new media and literacy has focused on adolescents in out-of-school contexts, researchers have begun to document how
adults use information and communication technologies in their everyday
lives and in their pursuit of continuing education (Lenhart, 2010; Madden,
2010; Mellar and Kambouri, 2004; Smith, 2010a, 2010b; Tamassia et al.,
2007).
In this appendix, we report findings from 32 empirical studies conducted between 1995 and 2009 on the relation between new information
and communication technologies and adults’ literacy practices and beliefs
involving new media.2 The first section of this appendix draws from these
studies and other widely cited studies to describe practices and proficiencies
related to the use of new technologies that now contribute to what it means
to be literate. The second section examines what the research says about
2 Our

review included peer-reviewed journals from 1995 to 2010. It excluded studies that
did not focus explicitly on literacy and technology. The primary search term used was “adult”;
secondary search terms were “literacy,” “reading,” and “writing”; tertiary search terms (combined with each secondary term) were “computer,” “digital,” “ICT,” “information and communication technology,” “information technology,” “internet,” “multimedia,” “multimodal,”
“online,” “technology,” and “web.” Databases used were ERIC, JSTOR, and Google Scholar.
Four categories of journals were also searched individually: (1) general education journals
(American Education Research Journal, Harvard Educational Review, International Journal of
Educational Research), (2) literacy journals (Written Communication, Journal of Literacy Research, Reading and Writing, Reading Research Quarterly), (3) technology journals (Journal
of Computer Assisted Learning; Journal of Computer Mediated Communication; International
Journal of Learning and Media; Learning, Media, and Technology), and (4) adult education
journals (Adult Education Quarterly, International Journal of Lifelong Education, Adult Basic
Education and Literacy Journal).
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how and why people engage in these literacy practices. The third section
examines various instructional practices and learning environments that
promote these proficiencies, especially for adult populations with different levels of literacy. The final section notes that empirical research on the
role of new media in adult literacy development is scant, particularly for
those adults who struggle with foundational reading and writing skills. The
frameworks available in the field of digital media and learning to explain
why adults need to develop proficiencies relating to these technologies to
meet their learning goals can inform future studies. This issue and recommendations for research are discussed in Chapter 9.
ADULT LITERACY PRACTICES AND PROFICIENCIES
As digital reading—whether on computers or, increasingly, mobile devices—becomes more commonplace, a central question for literacy researchers is how these contexts affect reading patterns and comprehension
processes (Alexander and Jetton, 2003). Research on the online reading
practices of youth in educational settings has emerged as a focus (Coiro
et al., 2009), as has research on the online reading practices of adults,
particularly ones who struggle with reading and writing in print (Attar,
2005; Ercetin, 2003; Mackey, 2007; McEneaney et al., 2009; Zhang and
Duke, 2008). Early research on online reading processes with proficient
readers (both youth and adults) suggests that reading online is not isomorphic with reading print texts (Coiro and Dobler, 2007; Zhang and Duke,
2008). Reading both online and printed texts requires the integration of
prior knowledge, the use of inferential reasoning strategies, and frequent
self-regulation, but online reading also demands that readers use these skills
and strategies in ways that are different and may involve more complex and
adaptive combinations (Coiro and Dobler, 2007; Zhang and Duke, 2008).
Readers in online contexts must draw on prior knowledge not only of
the topic and text structures but also of online structures such as hyperlinks,
websites, and search engines (Coiro and Dobler, 2007; Miller et al., 2004;
Zhang and Duke, 2008). While studies have primarily been conducted
with proficient youth (Coiro and Dobler, 2007) or proficient adults (Zhang
and Duke, 2008), the importance of prior knowledge to reading success
suggests that struggling adult readers, particularly those with less prior
knowledge about ICT structures, are likely to struggle with online reading, especially since traditional reading competencies are needed in more
complex combinations for online comprehension (Cromley and Azevedo,
2009). In addition to drawing on more sources of prior knowledge, readers
of online texts must use extended and multilayered inferential reasoning
strategies. In particular, they must make more forward inferences, that is,
predictions (Coiro and Dobler, 2007), as well as more flexible and adaptive
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self-regulation of reading processes, particularly across short time cycles,
different reading purposes, and physical spaces (Coiro and Dobler, 2007;
Zhang and Duke, 2008).
Interactive media, such as the Internet, place special demands on the
reader for strategic search, coordination of multiple sources, and discernment of relevance and credibility. Readers in such environments make
implicit and explicit decisions about the level of resources to invest in
particular texts and supporting multimedia materials, and about when to
shift attention among them (Duggan and Payne, 2009; Pirolli, 2007; Pirolli
and Card, 1999; Reader and Payne, 2007). Thus, searching for information (e.g., perusing web pages) and consuming information (e.g., reading
the text on a particular web page) are separable processes, with particular
cognitive underpinnings (Hills et al., in press). Individual differences in both
working memory and knowledge can impact the effectiveness with which
information is obtained and integrated in such interactive environments
(Sharit et al., 2009).
A number of studies examining the Internet search strategies of adults,
including inexperienced adult computer users, have found that (1) prior
knowledge about the topic, computers, and online text structures facilitates search capabilities (both in speed and in success) and (2) navigation
of online structures plays a crucial role in finding and reading information (Attar, 2005; Cromley and Azevedo, 2009; McEneaney et al., 2009;
Rouet, 2006). Prior knowledge and navigation skills mattered more than
age in determining whether users were successful in their tasks (Cromley
and Azevedo, 2009), suggesting that as inexperienced adults become more
familiar with online structures of websites and hypertext, they can develop
more proficient reading practices. This conclusion is further supported
by findings from the latest Program for International Student Assessment
study, which found that increased familiarity with computers and the Internet was associated with higher test scores (Organisation for Economic
Co-operation and Development, 2010), although socioeconomic status
might have contributed to this correlation.
One of the central difficulties facing inexperienced users, either adult or
youth, in navigating online reading contexts is the ability to recover from
breakdowns in meaning. Proficient Internet readers have self-regulation
strategies to fix up and repair breakdowns that are part of their overall
reading strategies (Bilal and Kirby, 2002; Coiro and Dobler, 2007; Zhang
and Duke, 2008). But inexperienced users struggle to monitor and repair
breakdowns in meaning (Attar, 2005; Bilal and Kirby, 2002), having problems similar to those that struggling readers encounter in reading print texts
(Pearson et al., 1992). Furthermore, inexperienced adults encountered more
difficulties in mapping what they know onto the new Internet context and
struggled in navigating the spaces of the web pages (Attar, 2005). However,
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knowing what strategies to employ in which circumstances while planning,
predicting, monitoring, and evaluating is particularly important in online
reading contexts, which demand more flexible and often simultaneous
deployment of strategies across even faster cycles of self-regulation (Coiro
and Dobler, 2007; Zhang and Duke, 2008).
Research with adult users of information and communication technologies shows that such a central capacity for online reading is flexible deployment of appropriate strategies depending on one’s purpose and stance
(Clover, 2007; Cromley and Azevedo, 2009; Mackey, 2007; McEneaney
et al., 2009; Zhang and Duke, 2008). This adaptive capacity is important
not only in comprehending text but also in reading multimodal texts that
combine images, audio, graphics, and video in complex combinations, a
kind of multiliterate meaning-making capacity enabling users to do many
things at once (Clover, 2007) and to make meaning across and with multiple representations. Research that looks at search strategies across different age groups suggests that there is no single ideal hypermedia search
strategy (Cromley and Azevedo, 2009) but that a variety of strategies must
be deployed, sometimes simultaneously, according to people’s varied stances
toward and purposes for reading and searching (McEneaney et al., 2009).
Whether seeking to be entertained, to gain general knowledge, or to find
specific information, readers monitor their reading processes, apply their
prior knowledge, and evaluate online texts using a range of strategies flexibly and adaptively (Zhang and Duke, 2008). As texts increasingly point
to other texts through hyperlinks and incorporate multiple and hybrid text
structures and multimedia content, readers must read not only strategically
but also intertextually—across modes, media, genres, and content (Mackey,
2007; Perfetti, Britt, and Georgi, 1995; Rouet, 2006).
Just as adults need to develop a sophisticated strategic repertoire to
navigate online contexts, so too do they need to develop a strategic and
flexible composing repertoire for writing in multimodal contexts. Research
on multimodal composing processes facilitated by information and communication technologies suggests that this involves sophisticated textual
work (Brass, 2008). Writers can now reappropriate symbolic materials
across a range of modes—audio, video, graphics, etc.—and take advantage
of intertextual possibilities in new contexts (Ranker, 2008), drawing on
prior knowledge, locally meaningful texts, and popular culture in multiple
combinations. This kind of multimodal braiding of meaning from different
sources, now seen as a commonplace strategy by many (Mackey, 2007), allows writers to compose new meanings by layering and synthesizing across
a number of available modes, with the created meaning transcending the
collection of its constitutive parts (Hull and Nelson, 2005; Ranker, 2008).
With an expanding number of ways to create meaningful communications through the orchestration of these multiple modes, the explicitly
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performative and multivoiced nature of many digital texts, and the circulation of these texts, readers and writers are faced with increasing textual
complexity (Lewis and Fabos, 2005; Mackey, 2007; National Council of
Teachers of English, 2008). Writers in complex digital contexts must be
strategic in how they compose, to whom, and for what purposes (Mackey,
2007; Ranker, 2008), not least because of the potential to connect to people
in new ways, across national and generational borders (Chandler-Olcott
and Mahar, 2003; Lam, 2006). Multimodal composing also offers rich
implications for writers’ identities, especially in inviting experimentation
and playfulness (Boyd, 2008; Chandler-Olcott and Mahar, 2003; Lam,
2006). Research suggests that using computers to compose might facilitate
adults’ negotiation of this textual complexity by encouraging revision and
self-monitoring (Li, 2006), although the impact of composing in digital
contexts has not been sufficiently explored with adults who are less familiar
with ICT or traditional print literacy practices.
ADULTS’ ENGAGEMENT WITH INFORMATION
AND COMMUNICATION TECHNOLOGIES
Recent surveys of U.S. households point to a more connected, more
participatory, and more engaged public than ever before. More people report getting online and using new technologies to connect to one another,
with 74 percent of all adults over 18 now online3 (including 93 percent of
young adults ages 18-29) (Lenhart et al., 2010a). Most of these users are
taking advantage of digital connectivity by getting online via cell phones
(Smith, 2010a); texting (Lenhart, 2010); watching videos online (Purcell,
2010); blogging (Lenhart et al., 2010a); reading, commenting on, or creating the news (Purcell et al., 2010); and connecting on social networking
sites (Madden, 2010), although it remains unclear whether the target adolescent and adult literacy population uses the more literacy-demanding of
ICT affordances. In particular, older Americans are connecting with others online in increasing numbers, and although most still prefer email to
communicate, more older adults are connecting via social networking sites
(the number grew from 22 to 42 percent of all online adults over age 50
in the last year) (Madden, 2010), with 46 percent of all online adults now
having at least one social networking profile (Madden and Smith, 2010).
Some reports indicate that this digital connectedness is beneficial (or at
least not harmful) in creating core social networks to fight social isolation,
with most people who connect online reporting a broader and more diverse
core social support network (Hampton et al., 2009). However, many of
the same social stratification issues that affect young adults offline are
3 See

footnote 1.
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replicated online, with users from a resource-rich background also reaping
more benefits from their online practices (Hargittai and Hinnant, 2008).
While issues of access remain a concern, more people of all income and
education levels are getting online, many of whom are using mobile devices
to close the participation gap (Smith, 2010a).
A number of studies have explored why some adults engage with
information and communication technologies and others remain nonusers or limited users. It appears that motivation and disposition are more
important indicators than access in determining who gets online or uses
computers (Attar, 2005; Selwyn, 2004; Selwyn and Gorard, 2004; Smith,
2004, 2010a, 2010b; Stanley, 2003; Vandenbroeck et al., 2008; WarrenPeace, 2008). In particular, anxiety plays an important role (Vandenbroeck
et al., 2008), as some unconnected older adults report being fearful, lacking self-efficacy around computer use, or not imagining themselves as the
kind of people who engage with such technologies (Stanley, 2003). A recent
Pew Research Center report found that 21 percent of the American adults
surveyed do not get online, with more than half of them saying that they do
not feel comfortable or knowledgeable about it (Smith, 2010a). Charness
and Boot (2009) also found both attitudinal and cognitive barriers to
Internet use and recommend a combination of training and better design
to enhance accessibility. Other adults report not being interested in going
online (Smith, 2010a) or do not see its usefulness to their daily lives (Smith,
2010a; Selwyn, 2004). Selwyn and Kvasny (2006) both argue that use of
information and communication technologies among adults is multifaceted
and historical, tied less to issues of access and more to historic inequalities
and relationships around technology use that people develop over time in
their local, everyday communities.
This issue of people’s perceptions of new technologies—which are of
course mediated by people’s social, historical, and cultural backgrounds—
plays a central role in whether and how adults use them (Chu and Tsai,
2009; Gorard, Selwyn, and Williams, 2000). Although most adult education programs in the United States (80 percent) offer some use of computers
for instructional activities, it is unclear how these programs are addressing
participants’ motivation and disposition toward using information and
communication technologies, including going online (Tamassi et al., 2007).
Since studies have indicated that self-efficacy and self-determination around
ICT use are important to how those adults use new technologies (Chu and
Tsai, 2009; Vandenbroeck et al., 2008), it seems central to know how adult
basic education programs support historically underserved populations who
may be disenfranchised from their use (Coryell and Chlup, 2007; Clover,
2007; Jacobson, 2008; Webb, 2006). Just as there is less research on other
aspects of the adult literacy population, so also there is less clarity about
their inclusion in samples from which inferences about the ubiquity of tech-

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

APPENDIX B

399

nology use are made. Better understanding of the technology access and use
patterns of the target population of this report is particularly important,
given research that indicates that increased ICT use improves participants’
attitudes and motivation, including more positive attitudes about their own
self-efficacy in reading and writing and a wider strategic repertoire (Chu
and Tsai, 2009; Clough et al., 2007; Ercetin, 2003; Kambouri et al., 2006).
INSTRUCTIONAL PRACTICES AND LEARNING ENVIRONMENTS
Although the research on particular instructional practices with information and communication technologies that have implications for adults’
literacy practices is not extensive (see Tamassi et al., 2007), some studies
do indicate that more experience and familiarity with online reading and
writing have positive implications for users’ attitudes toward online literacy
practices, particularly for ones that integrate technology throughout the
course (Goodyear et al., 2005). For example, Attar’s (2005) longitudinal
study of adult education participants in the United Kingdom indicates that
explicit instruction about the structure of online interfaces helped make the
logic of web pages, hypertext, and search engines more transparent. This
explicit and guided instruction helped participants become more familiar
with language about the Internet and increased their knowledge about (and
thus comfort with) online texts and interfaces. Similarly, Warren-Peace’s
small-scale study (2008) reported that structured guidance helped the two
older adults in the study become more familiar with technologies over
time and increased their enjoyment in engaging in them. Furthermore, in
Ercetin’s (2003) study of adult participants enrolled in a program of English
as a second language, practice and experience in guided reading in new
media environments helped participants find reading more enjoyable, suggesting that offering adults opportunities to engage with information and
communication technologies might increase self-efficacy.
Some studies, while not specifically on the target U.S. adolescent and
adult literacy learner population and often on small samples, also suggest
that increased engagement and familiarity with online literacy practices have
implications for literacy learning more broadly. For example, Kambouri
and colleagues (2006) examined the literacy practices of 13 young adults
in three UK literacy centers who played a high-quality educational game
designed to engage learners who were disaffected by traditional literacy
practices (but who were experienced with the video game genre). Findings
indicate that users were more actively engaged in creating intertextual connections (especially incorporating their lived experiences into the formal
educational context), innovating new literacy practices around the game,
and developing their critical literacy practices (including taking control
over their learning). Other work (Dede and Grotzner, 2009; Shaffer, 2006)
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has emphasized the need to access technical information (such as reading
text) as it is needed in serious game environments and that mentorship is
needed in order to coordinate games and academic material to achieve science learning. This underscores the challenges of integrating subject-matter
content in motivating games. In a different context, a longitudinal study of
adult women involved in community technologies in rural villages, Clover
(2007) found that engagement with them, including resistance, increased
women’s critical literacy capacities, empowering them to decide how best
to adapt literacy practices involving technology to their everyday purposes.
A number of studies suggest that programs that create supportive
learning environments that take into account adults’ prior life experiences
and offer opportunities for self-directed learning seem to set the stage for
successful learning experiences. Controlling one’s learning environment is
important for learners’ self-efficacy and motivation (Chu and Tsai), which
may be why many youth turn to online communication contexts outside
formal educational contexts for the opportunity to shape their environments (Chandler-Olcott and Mahar, 2003; Lam, 2006; Lewis and Fabos,
2005) and why many adults seek out informal learning opportunities via
mobile and online practices (Clough et al., 2007). In adult learning settings,
successful programs are ones in which students are supported individually, are given enough time to work on computers (including for personal
purposes), and allow collaboration between students and between teachers
and students (Coryell and Chlup, 2007). Furthermore, programs that offer
structure and guidance can have an impact on how relevant adult participants find information and communication technologies as well as their
attitudes toward learning with them (Warren-Peace et al., 2008).
However, learning environments that include top down administration,
particularly involving staff members who believe that technology is neutral
and who are not adequately trained, can lead to resistance, dropping out, or
other problems with participant attitudes toward learning (Clover, 2007).
Furthermore, the presence of technologies alone in these programs cannot
overcome the social and cultural inequities that affect adults’ beliefs and
attitudes toward lifelong learning and technology (Gorard, Selwyn, and
Madden, 2003; Kvasny, 2006), which can also affect teachers’ integration of them into adult basic education programs (Kotrlik and Redmann,
2005). After years of absence from formal learning situations or having
negative earlier schooling experiences, adult students can be intimidated
by overly structured, test-centered programs (Stanley, 2003). Many times
these programs, full of young people, presume basic computer literacy or
English proficiency, and they do not take into account how adults who
have not been involved with ICT use can be intimidated and anxious about
adopting these new roles in unfamiliar educational settings (Attar, 2005;
Stanley, 2003). Furthermore, many of these programs have a narrow view
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of technology and literacy, prescribing constrained uses of computers and
not taking into account the wide range of purposes people might have in
using technology (Kvasny, 2006). This may account for why some studies
examining computer-aided instruction do not necessarily find that achievement scores improve, particularly when computers are used in ways with
which students do not identify and without teacher support (Batchedler
and Koski, 2003). When considering technology-enhanced instruction, programs that allow students to work at their own pace, offer individualized
instruction, have strong community ties, and support learners with myriad
work and familial responsibilities have been shown to promote literacy
learning through ICT use with their adult students (Clover, 2007; Coryell
and Chlup, 2007; Menard-Warwick and Dabach, 2004; Silver-Pacuilla,
2006; Stanley, 2003).
FUTURE RESEARCH
Research, especially experiments, on how to develop literacy with new
media is scant, but the available theoretical literature on new technologies
for literacy can inform future studies. Specific priority areas for research
are discussed in Chapter 9.
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A. Study Populations and Sample Characteristics
Investigator:

Greenberg

Levy

MacArthur

Mellard

Research on Reading
Instruction for LowLiterate Adults

Testing Impact of
Health Literacy in
Adult Literacy and
Integrated Family
Approach Programs

Building a
Knowledge Base
for Teaching Adult
Decoding

Improving
Adults

ABE

ABE

ABE

Project Title

Study Population

Adult literacy
program with 3rdto-5th-grade reading
ability

ASE

ASE

Adult English literacy

Sample Characteristics
Size

Descriptive n = 425
Intervention n = 198

Intervention
n = 1,907

Descriptive n = 486

Descriptive

Intervention n = 349

Interventio

Descriptive M = 35
(SD = 14)

Descriptive
(SD = 15.2

Intervention M = 37
(SD = 14)

Interventio
(SD = 13.7

Assessment n = 98
Age

Intervention M = 37
(range 16-78 yrs)

(range 16-76 years)
Gender

Intervention =
67% female

Intervention =
75% female

Descriptive =
67% female

Descriptive

Interventio

Intervention =
66% female
Reading Level

	Native English
speakers

Intervention screened
to be 3rd-to-5thgrade level

Intervention = 56%

By NRS reading
levels

NRS lowintermediate level

• A
 BE beginner
n = 63
• ABE intermediate
n = 284
• ABE advanced
n = 75
• ASE n = 80
• ELL beginner
n = 494
• ELL intermediate
n = 431
• ELL advanced
n = 141

Nelson Reading
Comprehension
(standard score for
6th grade spring)
M = 36.2 (SD =
16.4), 4.6 GLE

Descriptive
comprehen
M = 72.3 (

Interventio
comprehen

Bridging M
n = 15

Fluency M
n = 12
Prediction
n = 31

Summariza
18.7), n =
Descriptive = 69%
Intervention = 65%
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ase
Adult

Mellard

Sabatini

Wood

Improving Literacy Instruction for
Adults

Relative Effectiveness
of Reading Programs
for Adults

Young Adult Literacy
Problems: Prevalence and
Treatment

ABE with below 7th
grade reading ability
and sufficient English
language ability

Descriptive 10th grade public
high school with English as
first language

ABE
ASE

Intervention: Adults with
developmental dyslexia

= 486

Descriptive n = 319

Descriptive n = 579

Descriptive n = 188

n = 349

Intervention n = 205

Intervention n = 148

Intervention n = 19

Descriptive M = 32 yrs
(SD = 15.2); Mdn = 24 yrs

Descriptive M = 36
(range 17-76 yrs)

Descriptive M =15 yrs

Descriptive =
67% female

Descriptive = 44% female

Screened for below
7th grade level

Descriptive: = 50% “poor
readers”; 50% “typical
readers”

M = 35

M = 37

Intervention M = 44 yrs

Intervention M = 28 years
(SD = 13.7); Mdn = 22 yrs

years)
Descriptive = 60% female
Intervention = 63% female

Intervention = 26% female

=

level

ng
on
re for
ing)

D=
E

Descriptive: WRMT-R Passage
comprehension standard score
M = 72.3 (SD 22.8)
Intervention: WRMT-R Passage
comprehension (standard scores)
Bridging M = 60.3 (SD = 22.3),
n = 15
Fluency M = 89.0 (SD = 14.3),
n = 12

Intervention Standard scores
WRAT read words
M = 85.6
WAIS full IQ
M = 101.9

Prediction M = 79.4 (SD = 16.2),
n = 31
Summarization M = 77.1 (SD =
18.7), n = 42
69%

Descriptive = 82%

= 65%

Copyright © National Academy of Sciences. All rights reserved.

Improving Adult Literacy Instruction: Options for Practice and Research

410

IMPROVING ADULT LITERACY INSTRUCTION

B. Intervention Practices, Intensity, Duration, and Attrition Rates
Intervention
Descriptors
Practices

Greenberg

Levy

MacArthur

Mellard

4 instructional
interventions

Directed health
literacy curriculum

Enriched decoding
and spelling
curriculum

4 learning
interventio

Duration
approximately 8 mos

Whole-gro
instruction

Hrs of reading
instruction M = 57

•
•
•
•

Bridgin
Fluency
Predict
Summa

38%

•
•
•
•

Bridgin
Fluency
Predict
Summa

1.	Decoding and
fluency
2.	Decoding,
comprehension,
and fluency
3.	Extensive reading
4.	Decoding,
comprehension,
extensive reading,
and fluency
Intensity and
Duration

Planned: 2 hrs/day ×
4 days/wk for up to
100 hrs over
Minimum for
analyses: 60 hrs, with
at least 20 hrs after
course midpoint

Attrition

50%

42 hrs of classroom
instruction over
12-16 wks
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Mellard

Sabatini

Wood

4 learning strategies
interventions

3 instructional interventions
adapted for adults

1.	Bridging (word reading)
2.	Fluency (repeated
readings)
3.	Prediction
(comprehension)
4.	Summarization
(comprehension)

1. Corrective reading
2. RAVE O
3.	Guided repeated
readings

Structured multisensory
phonological instruction from
Lindamood-Bell Learning
Corporation

Whole-group classroom
instruction

Supplemental one-to-one
tutoring

•
•
•
•

1-hr session × 3 days per
wk for 15 wks

Bridging–19 hrs
Fluency–13 hrs
Prediction–30 hrs
Summarization–18 hrs

Tutored 112 hrs over 8 wks

45 contact hrs
Completers’ 12-15 hrs of
instruction over 3-5 wks

•
•
•
•

Bridging–48%
Fluency–3%
Prediction–60%
Summarization–42%

50%

0%
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C. Study Instruments by Measurement Construct by Study (Measures
marked with * showed significant pre-post gain compared with a control
group. Measures marked with ** showed differences from “business as
usual control.”)
Measurement
Construct
Phonological
Processing

Greenberg

Levy

MacArthur

Mellard

CTOPP Elision

—

—

CTOPP El

CTOPP blending

CTOPP ble

CTOPP rapid letter
naming

CTOPP ra

CTOPP ra

CTOPP ra

Decoding and
Word Recognition

TOWRE phonemic
decoding efficiency

TOWRE phonemic
decoding efficiency

TOWRE phonemic
decoding efficiency*

TOWRE p
decoding e

TOWRE sight word
efficiency

TOWRE sight word
efficiency

WJ-R word attack

TOWRE s
efficiency

WJ-III letter-word
identification

Adams & Huggins
irregular word
reading task

WJ-III word attack**

WJ-R letter-word
identification
WJ-R letter-sound
survey

WRMT-R

WRMT-R
identificati

WRAT3 word
reading
Vocabulary

Boston Naming Test*

Boston Naming Test

PPVT
Fluency

WJ-III reading
fluency*

WJ-III fluency

GORT-4 fluency

Comprehension

WJ-III passage
comprehension
GORT-4
comprehension

Nelson word
meaning

WAIS-III v

Researcher-designed
oral passage reading

TOSWRF

TOWRE sight word
efficiency
TABE-R**
BEST literacy**

Nelson reading
comprehension

CELSA**
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Reading flu
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GORT-4 c
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Wood

CTOPP Elision

CTOPP Elision

CTOPP blending

CTOPP blending

Lindamood Auditory
Conceptualization Test

CTOPP rapid color naming

CTOPP rapid letter naming

CTOPP rapid letter naming

CTOPP rapid digit naming

CTOPP rapid digit naming

CTOPP memory for digits

Test of Auditory Analysis
Skill**

CTOPP nonword repetition
WJ-III spelling of sounds

nemic
ciency*

TOWRE phonemic
decoding efficiency

TOWRE phonemic
decoding efficiency*

ttack

TOWRE sight word
efficiency

TOWRE sight word
efficiency*

WRMT-R word attack

WJ-III letter-word
identification*

WJ-R word attack**

WJ-III word attack*

WJ-R letter-word
identification

word

ound

WRMT-R word
identification

d

esigned
reading

t word

ng
on

NAAL BRS oral word
reading, pseudo-word
reading
WAIS-III vocabulary

Boston Naming Test

PPVT

WJ-III picture vocabulary

TOSWRF

WJ-III reading fluency*

Reading fluency passages
from QRI

NAAL BRS oral passage
reading

DST nonwords
DST real words
DST Phonemic Transfer
Index**

Visual Symbol Imagery**

Boston Naming Test

RAN digits, letters

GORT-4 fluency
CASAS reading
WRMT-R passage
comprehension
GORT-4 comprehension

WJ-III passage
comprehension*
WJ-III oral comprehension

WJ-R passage comprehension
Gates-MacGinite reading
comprehension
WRAT3 reading achievement
GORT-3

continued
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Measurement
Construct

Greenberg

Levy

MacArthur

Mellard

Other Cognitive
Ability or Skills

PIAT-R spelling
subtest

Orally administered,
research-designed/
validated evaluation
instrument—health
literacy knowledge,
self-efficacy, and
intention*

WRAT3 spelling test

WAIS-III b

Researcher-designed
spelling test

WAIS-III in

TOLD I
Word ordering
subtest

Self-efficacy scales

NOTES:
ABE/ASE = Adult basic education and adult secondary education
BEST Literacy = Basic English Skills Test (Center for Applied Linguistics, 1987 for Levy)
BEST Plus = Basic English Skills Test (Center for Applied Linguistics)
BNT = Boston Naming Test (Kaplan, Goodglass, and Weintraub, 1983, 2001)
CASAS = Comprehensive Adult Student Assessment System (CASAS, 2001)
CELF = Clinical Evaluation of Language Fundamentals (Semel, Wiig, and Secord, 1987)
CELSA = Combined English Language Skills Assessment (Thompson, 1994)
CTOPP = Comprehensive Test of Phonemic Processing (Wagner, Torgesen, and Rashotte,
1999)
DST = Decoding Skills Test (Richardson and DiBenedetto, 1985)
fMRI = Functional MRI (magnetic resonance imaging)
GORT = Gray Oral Reading Tests-3 and 4 (Wiederholt and Bryant, 1994, 2001)
K-SADS-E = Schedule for Affective Disorders and Schizoprenia for School-age Children—
Epidemiologic Version, 5th ed. (Orvaschel and Puig-Antich, 1994)
LAC = Lindamood Auditory Conceptualization Test (Lindamood and Lindamood, 1971)
LSS = Letter Sound Survey (Venezky, 2003)
NAAL = National Assessment of Adult Literacy (Basic Reading Skills and Passage Reading)
(Baer, Kutner, and Sabatini, 2009)
Nelson Reading Test (Hanna, Schell, and Schreiner, 1977)
NRS = National Reporting System for Adult Education
PIAT-R = Peabody Individual Achievement Test-Revised, spelling subtest (Frederick and
Markwardt, 1997)
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ing test

WAIS-III block design

WJ-III story recall

esigned

WAIS-III information

WJ-III understanding
directions

K-SADS-E (psychiatric
disorders and suicidal
behaviors)

CELF

cales

WJ-III story recall
WJ-III auditory working
memory

r Levy)

1987)
Rashotte,

Children—

, 1971)

e Reading)

k and

BEST Plus

Dropout–first time left school
for any reason
WASI**
fMRI

PPVT = Peabody Picture Vocabulary Test–III (Dunn and Dunn, 1997, 1998)
QRI = Qualitative Reading Inventory-3 (Leslie and Caldwell, 2000)
RAN = Rapid Automatized Naming (Denckla and Rudel, 1976)
RAVE O = Retrieval Rate, Automaticity, Vocabulary Elaboration, Engagement with Language,
and Orthography (Wolf, Miller, and Donnelly, 2000)
TAAS = Test of Auditory Analysis Skill (Rosner and Simon, 1971; Rosner, 1979)
TABE-R = Test of Adult Basic Education-Revised (CTB/McGraw-Hill, 1996)
TOLD I:3 = Test of Language Development, Intermediate, 3rd Edition (Hammil and
Newcomer, 1997)
TOSWRF = Test of Silent Word Reading Fluency (Mather et al., 2004)
TOWRE = Test of Word Reading Efficiency (Torgesen, Wagner, and Rashotte, 1999)
VSI = Visual Symbol Imagery (Bell, 1997)
WAIS-III = Wechsler Adult Intelligences Scale III (Wechsler, 1997)
WASI = Wechsler Abbreviated Scales of Intelligence (Wechsler, 1999)
WJ-III = Woodcock-Johnson III, Tests of Achievement (Woodcock, McGrew, and Mather,
2001)
WJ-R = Woodcock-Johnson Psycho-educational Battery, Tests of Achievement, Revised
(Woodcock and Johnson, 1989, 1990)
WRAT3 = Wide Range Achievement Test-Revision 3 (Wilkinson, 1993)
WRMT-R = Woodcock Reading Mastery Tests-Revised (Woodcock, 1998)
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Appendix D
Search Procedures and Reviewed Studies
of Adult Literacy Instruction

This appendix describes procedures used to review the research on adult literacy instruction and
presents the studies that informed the committee’s deliberations. These reviews were conducted to augment a recent systematic review of adult literacy research (Kruidenier, MacArthur, and Wrigley, 2010).
The appendix has five sections. Sections 1 through 4 describe the review procedures and studies gathered
that have a focus on adult basic and secondary education and academically underprepared students. Following the introduction to Sections 1-4 are tables providing details of each reviewed study. Section 5 contains
the complete reference list of the studies gathered.
APPENDIX CONTENTS
Section 1. A
 dult Basic and Secondary Education: Effectiveness Studies of Literacy Instruction
Section 2. A
 dult Basic and Secondary Education: Effectiveness Studies of Literacy Instruction with English Language Learners
Section 3. A
 dult Basic and Secondary Education: Qualitative Studies of Literacy Instruction
Section 4. A
 cademically Underprepared College Students: Effectiveness and Descriptive Studies of Literacy Instruction
A. E
 ffectiveness Studies of Literacy Instruction
B. D
 escriptive Studies of Literacy Instruction
C. E
 ffectiveness Studies with English Language Learners
D. Descriptive Studies with English Language Learners
Section 5. References
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SECTION 1. ADULT BASIC AND SECONDARY EDUCATION:
EFFECTIVENESS STUDIES OF LITERACY INSTRUCTION
The search for literature on literacy instruction for adults included a prior review, sponsored by
the National Institute for Literacy (Kruidenier, MacArthur, and Wrigley, 2010), and targeted searches
to augment these findings as needed to draw conclusions about the state of the research and needs for
development. Electronic searches were conducted using Scopus and ERIC to locate additional studies for
the years 1990-2010. Searches were conducted using the following single or crossed search terms: adult
literacy, adult literacy instruction, literacy education, adult education, adult basic education, adult students,
adults, reading instruction, decoding (reading), reading comprehension, reading processes, writing instruction, intervention, teaching methods, instructional effectiveness, program effectiveness, adult basic skills,
adult secondary education, General Educational Development, GED, high school equivalency programs,
community-based organizations, community colleges, prison, workplace, correctional, health, housing,
English language learners, second language learners, second language learning, English as a Second Language (ESL), and English (Second Language).
Other references were found in the Cited Reference Search in the ISI Web of Science Social Science
Citation Index and Google Scholar. To ensure identification of the most recent work, a manual search for
the years 2008-2010 was conducted in the journals Adult Basic Education, Adult Education Quarterly,
Journal of Adolescent and Adult Literacy, Journal of Learning Disabilities, Journal of Second Language
Writing, Learning Disabilities Research and Practice, Reading and Writing, Reading Research Quarterly,
Remedial and Special Education, and Scientific Studies in Reading. Literature considered for the review
consisted of peer-reviewed journal articles and reviewed technical reports from known agencies. To be
included in the review, material had to report information on the reading or writing abilities of adults in
the United States with low literacy skills.
Studies of literacy instruction with adolescents were selected for the review only if the adolescents
were taught alongside adults, or, if not, they received GED preparation. Studies of instruction with solely
adolescent samples not preparing for the GED (e.g., Allen-DeBoer, Malmgren, and Glass, 2006; Houchins
et al., 2008) were not included in the review. Generally, the term adults refers to individuals ages 18 and
older, although in recent years adult literacy programs have also been serving students as young as age 16
(Hayes, 2000; Perin, Flugman, and Spiegel, 2006). Eligibility criteria for federally funded adult education
programs specify that individuals must be ages 16 or older. In addition, national adult literacy surveys
count individuals ages 16 and older as adults (Kutner et al., 2007). Therefore, for the purpose of this
review, the term adults refers to ages 16 and older and thus includes older adolescents.
Studies on instructional effects could employ a variety of design and research methods, but they had
to describe the nature of the reading or writing instruction and include direct assessments of outcomes
in reading or writing. Studies that investigated literacy outcomes as a function of global instructional
variables without a focus on instructional practices for teaching reading and writing (e.g., Fitzgerald and
Young, 1997) were not included. Literature reviews (e.g., Rachal, 1984, 1995; Slavin and Cheung, 2003;
Torgerson et al., 2005; Torgerson, Porthouse, and Brooks, 2003) and compilations of program descriptions (Beder, 1999; Medina, 1999) served as sources of information but were not included in the review.
To be included, the study must report at least one quantitative reading or writing outcome, using either
a published, standardized test or an experimental measure that yielded a numerical score. Studies using
student self-reports of reading or writing skills as a dependent measure (e.g., Darkenwald and Valentine,
1985) were excluded. In cases in which both literacy and numeracy were taught, only findings for reading
or writing were included. Studies that combined outcomes for reading and math without disaggregating
them (e.g., Boudett and Friedlander, 1997; Friedlander and Martinnson, 1996) were not included in the
review of instructional outcomes.
If not otherwise stated in the research report, it was assumed that participants in studies of adult basic
education or GED instruction spoke enough English so as not to require ESL classes. Among the studies
with English language learners, only research reporting measured outcomes on reading or writing (not
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oral language) was selected. A total of 248 references were screened for the review (including for English
language learners), and 141 were selected for closer examination. Studies were excluded if they targeted
only numeracy or other nonliteracy outcomes, focused on adults with reading disabilities who had completed secondary education, and had at least average literacy skills or if they were reporting the same data
as another source selected for the review. Altogether, 107 studies were eliminated after screening. Most
of the discarded references were assessment or instructional studies with adults with reading disabilities
but not low literacy and studies of instruction with adult literacy populations outside the United States.
(A parallel review was conducted to identify practices used in literacy programs for low-literate adults
in other countries. These results are synthesized in Chapter 3 to provide insights into practices that may
warrant further study with adults in the United States.)
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Alessi et al.
(1982-1983)

Reference
Alamprese
(2009)

Practice and
Skill Emphasis
Discrete skills
classrooms:
Alphabetics
alone or
alphabetics plus
other component
skills, structured
following specific
curriculum, or
less structured.
Meaning-making
classrooms:
Reading practice
but little reading
instruction, 24%
of time spent in
nonreading
tasks.
Find information
in text and
paraphrase text.
Computer-based
instruction,
PLATO
software.
20 sessions, 2040 minutes x 4
days/week x 2
months.
Pre-GED
students, reading
grade levels 4-6,
prison

Participants
N = 643, reading
comprehension
< 7th grade,
attended 130
classrooms in 35
programs

Quasiexperimental.
N = approx. 13
reading,
N = approx. 18
control*
(comparison
group studied
PLATO math).
Experimental
measures.

Design, Type
of Data
Longitudinal, prepost follow- up,
nested sample,
and correlation.
Purposive
sample.

Experimental
offline multiplechoice
measures,
alternate forms
pretest-posttest:
(1) finding
information,
paraphrasing
text, (2) transfer
task: find main
idea.
Finding:
Treatment group
increased 25%,
control 3%
(p <.01).

Dependent
Variables and
Findings
6 normreferenced tests,
5 reading, 1
spelling.
Finding:
Structured
instruction in
alphabetics with
or without
comprehension
showed greatest
gain, ES 0.370.42.

Only total N
provided, N =
36, loss of N =
5 reading,
specific N’s not
provided

Limitations

420

Reading
comprehension

Instructional
Goals
(1) Alphabetics,
fluency,
vocabulary,
comprehension,
spelling
(emphasis
varied), or
(2) Assistance in
reading real-life
text

Teacher
Characteristics
and
Preparation
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Vocabulary,
comprehension

Reading
comprehension

Askov and
Brown (1992)**

Batchelder and
Rachal (2000)

Classroom- and
computerassisted
instruction,
details of
instructional
process not
provided.
3 hours
classroom, 1hour computerbased
instruction x 4
weeks, 80 hours
total.

Computerassisted
instruction
based on
workplace
training manual,
100 hours. No
treatment
control.

N = 71, ages 1953, ABE (below
8th grade
reading level)
and GED
students,
maximum
security prison

N = 36, ABE
students,
workplace
literacy program

Experimental
design.
N = 71 randomly
assigned to
treatment or
control. Control
received only
classroom
instruction (no
computers). Prepost CASAS
reading test
(standardized
measure).

Random
assignment, prepost, treatment
control.

Paraphrasing:
Treatment
increased 11%,
control
decreased 10%.
Main idea N’s for
either group
(lack of transfer
in treatment
group).
Experimenterdesigned
measures of
workplace
reading.
Finding:
Statistically
significant gain
on one but not
the other
measure,
compared to
control.
Finding: Little
change in
CASAS scores
pre to post, no
difference prepost change
between
treatment and
control.
No information
on nature of
classroom or
computerassisted
instruction
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Berry and
Mason (2010)

Written
expression

Writing strategy
“POW + TREE +
COPS” covering
pre-writing,
organizing
ideas, drafting
and revising.

N = 4, adults in
GED class,
scored at least 1
SD below mean
on Test of
Written
Language
(TOWL),
spontaneous
writing subtest

Multiple-probe,
multiple-baseline,
across-subjects
design.
Experimental
measure: Essay
prompt.

Number of essay
parts, number of
transition words,
number of
descriptive
words, essay
length. Essay
parts:
Introduction, 3
reasons or main
points, 2 or more
details or
explanations,
and conclusion.
Transfer
measures:
TOWL story
writing probe,
GED essay
Finding: Essay
length and
quality improved
for all subjects
on experimental
measure (all
DVs). Greatest
gain seen for
organizing
essays (essay
parts, transition
words). Transfer:
3 students
showed high
improvement on
TOWL measure,
1 decreased; 3
of the 4 students
took and passed

Design does
not permit
generalization
about
effectiveness.
Researcher
provided
instruction.
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Brock (1998)

Sight word
recognition

Uses children’s
picture books
beginning with
32-word book,
progressing to
196-word book x
6 weeks. 8 x 90minute
individualized
tutoring sessions
incorporating
reading and
writing. Works
with tutor:
(1) previews
book to
determine
subject;
(2) generates
key words;
(3) creates text
to accompany
each picture;
(4) re-reads
generated text;
(5) mini-lessons
on letter-sound
relationships,
punctuation, and
word endings;
(6) revises,
edits, and
publishes
(types)
generated text.

N = 1, recruited
from parent
workshop, lowSES mother of 3
children, ages 815, had
completed 11th
grade, no prior
literacy tutoring

Single-subject
case study.
Experimental
measures:
Responses from
oral reading of
children’s picture
books. Accuracy,
self-corrections,
repetitions,
omissions.

GED writing test,
other student did
not take test.
Beginning and
ending data with
increasing longer
texts, Table 3 (6week period)
recalculated to
control for word
length.
Finding:
Performance
levels with
differing texts
session 1 and
session 6:
Accuracy: 93%,
91%. Selfcorrections 3%,
4%. Repetitions
3%, 8%.
Omissions 1%,
2%. Qualitative
data from video
transcript:
Subject can
retell story from
picture book.
No pre-post
data. Data only
from
instructional
sessions in
which materials
varied by
session. Data
on writing not
reported.
NOTE: Use of
writing to
improve
reading
supported by
K-12 analysis
(Graham and
Hebert, 2010).
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Diem and
Fairweather
(1980)**

Cheek and
Lindsey (1994)

Reading and
vocabulary

Sight word
recognition,
comprehension

N = 30, ABE
students in
correctional
setting

N = 71, ages 1661, low-SES
vocational
technical
students, 53%
high school
graduates,
reading grade
levels 3-5-8.5,
mean 6.0

Quasiexperimental, prepost

Random
assignment
pretest- posttest
control group
design.
Comparison of
diagnosticprescriptive
(treatment) and
programmed
instruction
(control).

Stanford
Diagnostic
Reading Test,
alternate forms
pre- and postphonetic
analysis,
structural
analysis, literal
comprehension,
inferential
comprehension
subtests.
Finding: Within
subject pre-post
gain on all
measures for
diagnosticprescriptive,
none for control.
Diagnosticprescriptive gain
superior to
control only for
inferential
comprehension.
ABLE II, reading
comprehension
and vocabulary.
Finding: No
difference in
treatment and
control.

424

Computerassisted
instruction,
PLATO
program.
Control: Same
content,
delivered by
lecture.

Treatment:
Language
experience and
literature-based
instruction,
based on formal
and informal
assessment,
authentic
materials
control. Use
computers,
controlled
readers, and
commercial
workbooks. Both
conditions selfpaced,
individualized.
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Gold and
Johnson (1982)

Gold and Horn
(1982)

Sight word
recognition,
vocabulary,
reading
comprehension

Alphabetics,
sight word
recognition,
comprehension

(1) Language
experience
approach: Tutor
transcribes
students’
dictated
material, uses
as text for
reading
comprehension.

(1) Language
experience
approach: Tutor
records
student’s
dictated
material, uses
as text for
reading
instruction.
(2) Fernald
method: Say
and trace, then
spell word from
memory.
(3)
Comprehension
and recreational
reading
techniques, not
described.
Individualized
tutoring by
volunteers.
90 minutes, 2 x
week, 34 hours
x 12-15 weeks.
12-hour training
in language
experience,
directed reading
techniques, and
record-keeping

12-hour training
in “Directed
Listening
LanguageExperience
Approach,”
Fernald method,
whole-word
phonics (sic),
comprehension
techniques, and
recreational
reading program

N = 132, ages
13-71, below 5th
grade reading
level, included
unspecified
number of prison
inmates

N = 76, ages 1660, mean 4th
grade reading
level, included
unspecified
number of prison
inmates

Pre-experimental:
1 group pretestposttest design

Experimental
treatment and no
treatment (waiting
list) control.
Standardized
measures.

Oral vocabulary
(antonyms,
synonyms), word
recognition,
reading
comprehension,
and nonreading
measures.
Finding:
Treatment
showed
statistically
significant
improvement on
all measures.
Control
improvement on
5 of the 9
measures.
Significantly
more gain in
treatment than
control on 6 of
the 9 measures.
Treatment
gained .5
reading grade
level.
Standardized
word-recognition
and vocabulary
tests, listening
comprehension
subtest of
published
informal reading
inventory,
standardized
No control/
comparison
group

Little
information on
nature of
instruction.
No treatment
control
(Hawthorne
effect not ruled
out).
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Greenberg
(1998)

Alphabetics,
sight word
recognition,
written
expression

(2) Directed
listening: Tutor
reads published
text aloud, asks
questions,
discusses.
Individualized
tutoring by
volunteers.
60 minutes
instruction, 2 x
week, 16 hours
Writes
alphabetic
letters,
phonemic
discrimination,
rhyme
awareness,
phonemegrapheme
correspondence
s, word-family
patterns,
language
experience (tutor
writes from
student
dictation),
sentence writing.
Tutor reads
aloud highinterest stories.
Individualized
tutoring. 1 hour,
2 x week, 4.5
months.
N = 1, African
American female
in her 50s,
nonreader at
onset of
instruction

Single-subject
case study,
qualitative data,
descriptions of
student’s growing
competence, and
examples of
responses

Finding: By end
of 4.5 months of
tutoring, student
was aware of
meaning of
“word,” could
identify 22
printed letters,
recite 16 letters
from memory,
and could use
phonemic
information in
reading and
spelling.

self-esteem
scale.
Finding:
Statistically
significant gain
on all variables.
Gain of 1.6
reading grade
levels.

Pre-post
measures not
administered.
Author
provided the
tutoring and
collected the
data.
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Greenberg et al.
(2006)

Greenberg et al.
(2002)

Sight word
recognition,
fluency, reading
comprehension

Alphabetics,
sight word
recognition,
fluency,
vocabulary

Group
instruction uses
SRA/ McGraw
Hill Direct
Instruction
Corrective
Reading
curriculum,
including
phonological
and orthographic
awareness,
pronunciation,
decoding, word
recognition,
story reading,
fluency,
accuracy,
vocabulary.
80 hours
Teaches
concept of
genre, provides
silent reading for
most of class
session, teacher
reads in parallel
to model silent
reading.
Teacher reads
aloud, students
follow silently,
for portion of
class time.
Discussion or
writing in private
journal. Students
select own

Ongoing
supervision by
university
faculty

N = 27, ages 1763, reading level
grades 3-5

N = 11, ages 2171, 1.5-2.5
reading grade
levels

Pre-experimental:
1 group pretestposttest design,
standardized
reading tests

Pre-experimental:
1 group pretestposttest design

Woodcock–
Johnson
subtests, Boston
Naming Test,
Peabody Picture
Vocabulary Test.
Finding: Gain in
reading fluency
and expressive
vocabulary. No
gain in receptive
vocabulary, word
identification,
decoding, or
comprehension.

Standardized
decoding and
word-recognition
tests, and
whether or not
moved to next
level of program.
Finding: 60%
moved to next
level, no change
on standardized
measures.

No control
group

No control
group
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Reading
comprehension,
vocabulary,
written
expression

Vocabulary,
comprehension
strategy

N = 47, ages 2160, health care
workers and
administrative
assistants
upgrading for
direct care tasks
in hospital

N = 487, GED
students

Pre-experimental:
1 group pretestposttest design.
Experimental and
standardized
reading,
vocabulary, and
writing measures.
Standardized
measures include
TABE.
Experimental
measures test job
reading and
writing skills.

Quasiexperimental,
pre-post

Finding:
Statistically
significant
increase on all
measures. 87%
reached 8th
grade level. Mean
TABE standard
score increased
30 points.

TABE vocabulary
and
comprehension
combined.
Finding:
Comparison <
treatment. No
difference in gain
between highand low-reading
level groups.
Length of
instruction related
to amount of
gain.
No control
group
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Lazar et al.
(1998)

Gretes and
Green (1994)**

books, highinterest, lowreadability used.
Class size = 5.2
hours x 4
days/week, 13
weeks, 71 hours
total.
Self-paced,
computerassisted
comprehension
instruction with
digital audio, use
of real-world
reading
passages.
Comparison:
Traditional
classroom
instruction.
Up to 44-46
hours x 11
weeks.
Reads about job
issues, such as
infectious
diseases, uses
visual organizers
to compare
information and
draw
conclusions.
Document
literacy tasks
involving forms,
charts, lists.
Instruction
embedded in
simulations of
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MacArthur and
Lembo (2009)

Written
expression

job tasks
involving
collaborative
learning. Group
instruction.
Target: Reach
8th grade
reading level.
4.5 hours/week
x 12 weeks, 54
hours total.
Strategy taught:
Brainstorm, take
a side, get it
together—
identify reasons,
evidence,
opposing
reasons,
rebuttals from
brainstorm,
rebuttal,
compose (using
mnemonic
IRRC:
introduction,
reason, rebuttal,
conclusion),
evaluate, revise.
Individualized
instruction 2-3 x
week, 60-120
minute sessions,
8-9 sessions
total.
N = 3, ages 4044, 8th grade
reading level or
above.

Multiple baseline
across
participants with
multiple probes
during baseline
and posttest
phases.

Experimental
writing measures
(1) Text
structure:
Introduction,
position, reasons,
evidence,
alternative
positions and
reasons,
rebuttals,
conclusion,
transition words.
(2) Quality, 7-pt
holistic scale:
Content,
organization,
word choice,
sentence fluency,
conventions.
Finding: All 3
students gained
on all measures.

Design does
not permit
generalization
about
effectiveness.
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Maclay and
Askov (1988)

Sight word
recognition,
alphabetics,
written
expression

Individual
computerassisted
instruction.
1,000 highfrequency and
functional words.
Picturable and
nonpicturable
words, functional
words (from job
applications),
words based on
phonograms.
Toward end of
training,
students word
process
sentences using
the words.
Speech
synthesizer with
multiple-choice
response
options and
feedback on
accuracy.
Pretest before
each lesson,
criterion 90%
accuracy.
20 hours of
instruction x 3
months.

Treatment:
N = 52
No treatment
control: N = 24,
low-income
adults below 4th
grade reading
level

Quasiexperimental.
Comparison
group were
individuals
interested in and
eligible for
services but not
able to attend.
Pre-post tests.

Standardized
silent and oral
reading
measures.
Finding:
Statistically
significant gain
on all measures
by treatment
group, no
change in
controls.
Example of gain
in treatment
group: Slosson
Oral Reading
Test pretest
3.26, posttest
3.93.

No treatment
control
(Hawthorne
effect not ruled
out)
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Massengill
(2006)

Massengill
(2004)

Spelling

Alphabetics,
sight word
recognition

“Guided
Reading:”
Familiar rereads, word
analysis, new
read. Uses
authentic fiction
and nonfiction
books, and
functional
materials.
Irregularly spells
high-frequency
words taught
using flash
cards. 1 student
did not receive
decoding or
structural
analysis
instruction. Daily
assessment:
Reading real
and nonwords.
Three 1-hour
individualized
lessons/week,
36 sessions x 3
months.
“Word Study”
method:
Students sort
words based on
common
orthographic
features.
Assess
previous
N = 9 adults,
ages 23-52,
unusual sample:
Most employed
in professional
jobs, some had
college or
advanced
degree, word-

N = 4 adults,
ages 25-52,
reading grade
levels 1-6, one
had completed
high school.

Pre-experimental:
1 group pretestposttest design

Single-subject,
multiple baseline
across behaviors
design, pre-post
tests

Standardized
spelling and oral
reading tests,
and informal
published
spelling
inventory.
Finding: Little
change on most

Standardized
oral reading
tests (real and
nonwords),
published
informal reading
inventory, and
experimental
word list
measure.
Finding: All
improved on all
measures. Oral
reading scores
increased
between 1 and 3
grade levels
from pre to post.

No control
group.
Standardized
reading
measure
shows ceiling
effect.

Design does
not permit
generalization
about
effectiveness.
Author
provided the
tutoring and
collected the
data.
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McKane and
Greene (1996)**

Alphabetics,
fluency,
comprehension

session’s words,
new word sort;
students state
generalization or
pattern.
Individualized
instruction by 2
tutors under
author’s
supervision.
Two 20-minute
sessions/week,
12 sessions
total.
Computerassisted
instruction
compared with
traditional
combination of
phonics,
workbooks, peer
tutoring, and
classroom
instruction. 40
hours.
Not known

N = 94, ABE and
GED students in
correctional
centers

recognition
scores near
maximum on
Slosson Oral
Reading Test, all
were poor
spellers.

Random
assignment, prepost, treatmentcontrol. Test of
Adult Basic
Education,
vocabulary and
comprehension

Finding:
Compared to
traditional group,
experimental
group reading at
grade levels 0-3
showed higher
comprehension.
No difference at
higher reading
levels.

measures.
Within subjects,
no statistically
significant group
differences.
Exception:
Significant prepost gain on
informal
measure of
spelling feature
knowledge.
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Meyer (1982)

Messemer and
Valentine (2004)

Sight word
recognition,
fluency

Reading: Areas
not specified

Prime-O-Tec
method:
Adapted from
Neurological
Impress,
multisensory
method uses
auditory, visual,
tactile,
kinesthetic and
motor inputs.
Learners listen
to tapes
recorded by
teacher, follow
along with finger
then read aloud

ABE and GED
instruction,
process not
reported.
32-304 hours of
participation,
mean 116.

N = 20, mostly
unemployed
adults attending
fulltime adult
education facility,
grades 5-7
reading levels

N = 124, most
ages 18-25,
prison inmates

Experimental,
treatment and no
treatment control,
pre-post tests

Pre-experimental:
1 group pretestposttest design
Standardized
measure (TABE)

Finding:
Statistically
significant prepost gain in both
ABE and GED
classrooms.
46% gained up
to 1.5 grade
levels, 24 = 5%
gained 1.6-2.5
grade levels.
118 hours
needed for 1.0
grade level
increase.
Correlation
between reading
gains and time in
classroom not
statistically
significant.
DVs: TABE
vocabulary and
reading
comprehension
subtests.
Finding: Reading
comprehension
subtest:
treatment group
gained 7
months, control
group gained 5
months.
Vocabulary:
Treatment group
gained 7
months, control
Author uses
term “control
group” but
does not refer
to random
assignment,
may be quasiexperimental
design, not
stated how
controls
selected.
Control group
pre-score 1
grade level
below
treatment
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Reading
comprehension

N = 180, ages
20-60, 10
classes in 6
companies,
reading levels
upper
elementary to
beginning
college

Pre-experimental:
1 group pretestposttest design.
Test was
20-30 minute
structured
interview
administered
before and after
training.

Reading
comprehension
questions during
interview, using
workplace prose,
chart and
graphical
materials.
Participant reads
document,
describes
processes likely
to use, then
answers content
questions

group declined 1
month.

No control
group.
Questions
administered
during
interview,
interviewer
may have
prompted
responses.

group, prescore not used
as covariate.
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Mikulecky and
Lloyd (1997)

with tape.
Practice with
tapes until ready
to read article
aloud to teacher.
If 90% oral
reading
accuracy,
proceed to next
level.
No treatment
controls followed
regular
curriculum
including
individualized
remediation,
reading practice,
and vocabulary
games. Duration
of instruction for
treatment and
control: 7 hours
x 2 or more
weeks.
Teacher
presentation,
collaborative
learning, much
independent
practice using 3
types of
materials:
commercially
produced,
customized to
the job, and
personally
functional.
Groups of 10-15
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Perin (1997)

Reading
comprehension,
vocabulary,
writing

Classroom
instruction in
job-related
vocabulary,
summarizing
written concepts,
producing
correct sentence
structure in
writing, reading
patient charts,
rephrasing
information,
understanding
categories on
patient forms,
following written
directions,
formulating
questions, and
study skills inc.
note taking and
library skills—all
tasks related to
mental health
care job.
48 lessons, 96
hours .

students, 20-50
hours of training
(exception: 1
class was 200
hours).

N = 181, health
care aides in 24
classrooms in
workplace
literacy program
in 5 urban
psychiatric
hospitals. Mean
prose-reading
score on ETS
Test of Applied
Literacy (TALS)
= 293, within
range considered
minimum for
workforce
functioning

Pre-experimental:
1 group pretestposttest design,
standardized and
experimental
literacy tests

(factual,
inference,
application)
about material.
Content scores
standardized to
combine data
across sites.
Finding:
Statistically
significant gain
from pre to post.
Reading
comprehension
(generic and job
related) and
writing (job
related).
Finding:
Statistically
significant gains
on job-related
reading and
writing tests but
not on generic
standardized
reading
comprehension
test.
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Rich and
Shepherd
(1993)

Purcell-Gates
(1993)

Reading
comprehension

Spelling,
conventions of
writing, sight
word recognition

Practice with
guidance from
son’s tutor.
Participant wrote
journal entries
on thoughts and
feelings, tutor
typed them and
the responses,
participant read,
typed, and
printed material
relating to son’s
education.
Wrote 22 journal
entries and 1
letter over 2year period.
Explicit
instruction,
questioning and
summarizing
using modeling,
cueing,
guidance, and
feedback.
Questioning:
Pose several
questions per
paragraph, use
signal words,
e.g., who and
what.
Summarizes by
paraphrasing 2
paragraphs.
Daily test using
app. of strategy.
Groups of 4 or 5,
outside
N = 90, ages 1766, adult
education
students, reading
grade levels 3-7

Finding: Total
strategy and
question-only
group
significantly
greater gain than
both control
groups.
Total strategy
did not gain
more than other
treatment
groups. Also,
scores remained
low at post,
despite
statistically
significant gain.

Spelling:
Number of words
spelled correctly
in journal entries,
beginning and
end of
instructional
period.
Finding: 24%
increase in
accuracy (pre
57%, post 81%).
Punctuation:
Appropriate use
of periods: 86%
increase, pre
8%, post 94%.
No
standardized
tests used. All
instruction
provided by
author.

Content of
writing different
pre and post.
Author states
participant
improved
reading skills
through
reading journal
entries and
responses but
no reading
measure.
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Pretest-posttest
control group
design. IV:
Group— selfquestioning and
summarizing
(“total strategy”);
self-questioning
alone;
summarizing
alone, and 2
control conditions.
2 experimental
reading tests
using passages
from published
materials. Multiple
choice, short
answer, free
recall.

Ethnographic
case study.
Participant
dropped out of
school in 7th
grade attended
adult education
for 4 years with
little benefit,
history of literacy
difficulty.
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Word recognition
and
comprehension
(SRA materials)

Spelling

Roberts, Cheek,
and Mumm
(1994)**

Shaw and Berg
(2008)

classroom , 6
sessions x 45
minutes x 18
days.
Control
conditions: (1)
used materials,
took daily test,
no instruction
and (2) no
treatment.
2 instructional
conditions: Skills
instruction
cooperative
learning or
community
building.
Compared to no
treatment
control.
7 weeks.
“Word Study”
method (see
Massengill,
2008, above):
Word-sorting
exercises.
Individualized
instruction by 2
tutors
supervised by
author. Both
treatment and
comparison
received
Laubach tutoring
involving drills
and writing: 2 x
90-minute
N = 10, ages 2265, 5 treatment,
5 no treatment
comparison, poor
spellers, a few
relatively
competent
readers

N = 150 ABE
students in
correctional
setting

Quasiexperimental with
pre-post testing.
Comparison
group
(convenience
sample) unable to
schedule the
training. Pre-post
spelling test.

Random
assignment.
Gates MacGinitie
Reading Test,
comprehension,
vocabulary, and
total scores

Informal
published
spelling measure
with alternate
forms, tests
various aspects
of spelling
knowledge
including number
of words spelled
correctly.
Finding: Greater
pre-post gain for
experimental
group.

Finding:
Communitybuilding group
superior to other
2 groups on
comprehension
and total score

Small group
size: N = 5
treatment,
N=5
comparison.
Number of
sessions varied
by participant,
not controlled
in analysis.
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Shaw and Berg
(2009)

Spelling

sessions/ week,
cut 15 minutes
short for
treatment group
who received
training in Word
Study.
Treatment group
taught spelling
only using Word
Study, not
Laubach.
Comparison
taught some
spelling using
Laubach.
“Word Study”
method (see
Massengill,
2008, above):
Word- sorting
exercises. Quiz
on unfamiliar
words before
word sort each
day. Modeling
and scaffolding
provided.
Groups of 3-5
learners.
10 sessions x 2
weeks.
N = 33, ages 2063, jail inmates

Pre-experimental:
1 group pretestposttest design.
Pre-post spelling
test

Informal
published
spelling
measure,
number of words
spelled correctly.
Finding:
Statistically
significant prepost gain.
Differing
amounts of gain
depending on
initial pattern of
spelling
knowledge.

Tutoring
delivered by
authors. Brief
mention of
modeling and
scaffolding—
not clear to
what extent
strategy was
taught. No
control group.
Variable
attendance, not
controlled in
analysis.
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Shippen (2008)

Alphabetics,
reading
comprehension

Two methods
compared:
Direct Instruction
(DI) Corrective
Reading
Decoding and
Laubach
Literacy. Both
explicit
instruction in
sounds of
letters, rules of
grammar,
comprehension
skills. Both
scripted. DI fastpaced, tutor
models, leads,
and tests.
Components:
Word attack,
story reading,
reading
checkouts,
workbook.
Laubach uses
examples, fade
over time.
Peer-tutoring
model. Higher
skilled inmates
serve as tutors.
Two 90-minute
sessions/week
(12 hours per
month) for 6
months, total 72
hours.

Training of DI
tutors by author,
emphasized
holding to script,
correcting
errors, “firming
up” (undefined)
and pacing.
Laubach
director-trained
tutors who had
to demonstrate
mastery of
technique.
Training in both
techniques 6
hours in 1 day.

N = 27, ages 2564, inmates in
medium security
prison.
N = 14 tutees,
N = 13 tutors.
Reading grade
levels ranged
1.2-16.9
Tutees: Below
5th grade, tutors
above 7th grade
level

Pre-experimental:
1 group pretestposttest design.
Standardized
reading test:
Several subtests
of Woodcock
Reading Mastery
Test-R/NU to test
word recognition,
decoding,
comprehension.
All participants,
both tutors and
tutees, took
pretests and
posttests.

Grade-level
equivalent;
standardized
reading test:
Several subtests
of Woodcock
Reading Mastery
Test-R/NU to
test word
recognition,
decoding,
comprehension.
Finding: Full
group (tutors and
tutees
combined);
statistically
significant,
similar gains for
both programs,
gain 1.5-2.5
grade levels,
effect sizes .23.30 depending
on subtest. Tutor
group gained
only in word
identification (ES
.72). Tutees:
Significant gain
in all but word
attack
(decoding), ES
.36-.75.

No control
group
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Mostly reading
instruction, some
writing instruction
(details not
provided)

Reading
comprehension

Individual drill
and practice,
group instruction
in background
knowledge,
dissects,
reorganizes and
represents
information in
graphic displays;
identifies main
idea and
supports detail.
ABE and GED
instruction.
Teacher
instruction
augmented by
computer
practice.
360 hours of
instruction (day
students, 120
hours (evening
students).
N = 92, ages 2560, who
completed
program (study
also concerns
measurement of
gains for
dropouts).

Army recruits,
4th grade
reading
comprehension
level

Quasiexperimental.
Pre-post with
comparison
group. 2
participants had
completed high
school—1 was
attending
community
college
developmental
education.
Pre-experimental:
1 group pretestposttest design.
Standardized
measures: TALS
document literacy,
TABE vocabulary
and
comprehension,
TABE total
reading,
experimental oral
reading rate,
comprehension,
and decoding.
Finding:
Statistically
significant prepost change in
TALS document
and
experimental
oral reading rate.
No difference in
gain as function
of instructional
hours (day vs.
evening).
Inconsistent gain
across 3 testing
points. 14 of 64
ABE students
ready for next
level by posttest
as indicated by
TABE total
reading score.

Grade-level
scores on
unnamed jobrelated and
general reading
tests.
Finding: Greater
gain for jobrelated reading
instruction.

No control
group (NOTE:
Authors’
purpose was
not to measure
effectiveness
but to examine
performance
on multiple
tests.)

Little
information
provided on
instruction or
measures, no
inferential
statistics, data
in hard-toobtain military
publications.
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*NOTE: Only reading or writing measures noted although some studies also tested numeracy and other areas.
**Information drawn from Kruidenier, MacArthur, and Wrigley (2010). Adult literacy instruction: A review of the research. Washington, DC: National Institute for Literacy.

Venezky et al.
(1994)

Sticht et al.
(1987)
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SECTION 2. ADULT BASIC AND SECONDARY EDUCATION: EFFECTIVENESS
STUDIES OF LITERACY INSTRUCTION WITH ENGLISH LANGUAGE LEARNERS
The studies of literacy instruction with English language learners were obtained using identical criteria
as those in Section I.
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Reference
Condelli et al.
(2009)

Theoretical
Framework
Cannot
determine

Instructional
Goals
Alphabetics,
reading
comprehension
(1) focuses on
general literacy
development,
(2) focuses on
English
fundamentals,
(3) functional
literacy,
(4) alphabetics
and fluency,
(5) writing
emphasis,
(6) speaking and
listening.
Types of
instructional
strategy:
(1) varied
practice and
interaction—
speaks, reads,
writes, interacts;
(2) open
communication:
teacher
responds as
needed,
authentic
communication;
(3) connects
instruction to
outside.

Practice and
Skill Emphasis
Types of
classroom:

Teacher
Characteristics
and Preparation
Participants
N = 263, 38
classrooms in 7
states who took
both pretests and
posttests, 1st
grade reading
level, minimal
oral language
skills.

Type of Data,
Design
Preexperimental: 1
group, growth
modeling.
Identified
predictors of
literacy growth
(numerous
variables, only
school
variables
relevant to
current review).

Dependent
Variables and
Findings
WoodcockJohnson subtest,
Adult Language
Assessment
Scales Writing
Assessment.
Finding:
Significant
predictors among
school variables:
growth in
alphabetics—
longer classes,
less growth and
connecting
instruction to
outside world.
Growth in
reading
comprehension:
rate of growth—
students with
higher
alphabetics skills
showed more
growth in reading
comprehension
but took time to
appear; low
growth in
comprehension if
entry alphabetics
low. Use of
native language
in class
Limitations
Lack of
information
about how
reading was
taught

SECTION 2. Adult Basic and Secondary Education: Effectiveness Studies of Literacy Instruction with English Language Learners*
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Teachers used
native language
or only English
in class.
Ekkens and
Meaning-making Improve jobLiteracy
N = 18, ages 25Winke (1999)
(workplace
specific reading
instruction
61, employees
literacy)
and writing (goal
focuses on
ages 25-61, in
was secondary to reading
programs in 3
oral English
workplace signs,
work sites who
language
instructions,
completed preimprovement).
warning labels,
and post-reading
and filling out
tests
work-related
forms.
Uses
commercially
produced
workplace
literacy
workbooks.
Classes met 2-3
x week, 60-90
minutes, total 30
hours
instruction.
*NOTE: Only reading or writing measures are noted, although oral language and other areas were also assessed.
Preexperimental: 1
group pretestposttest design.
Standardized,
multiple-choice
reading test.

Score on CASAS
Life and Work
Reading subtest.
Finding: No
statistically
significant
difference pre to
post. 7 of 18
learners showed
no gain or
decline.

promoted faster
reading
comprehension.
No control
group. NOTE:
Authors
suggest
reading test did
not relate well
to content of
instruction.
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SECTION 3. ADULT BASIC AND SECONDARY EDUCATION:
QUALITATIVE STUDIES OF LITERACY INSTRUCTION
The search process included the identification of books, book chapters, and peer-reviewed journal
articles from the period 1980-2010 that described adult literacy instruction in a range of instructional
contexts (e.g., community-based, library, workplace, and family literacy programs, prisons). Searches
included the following individual key words and various combinations of cross terms: reading, writing,
literacy, adult, instruction, intervention, adult readers, adult reading development, adult literacy instruction, literacy education, adult education, adult basic education, adult secondary education, adult students,
decoding, reading comprehension, reading processes, writing instruction, struggling adult reader, teaching methods, instructional effectiveness, program effectiveness, adult basic skills, basic writing (college),
General Educational Development, GED, high school equivalency programs, community based organizations, community college, prison, workplace, correctional, health, housing, developmental education,
remediation, English-language learners, second-language learners, second language learning, English as a
Second Language (ESL), English (Second Language). ERIC and Academic Search Premier databases were
searched for peer-reviewed journal articles. Studies reported in books and book chapters were included if
they reported original research to implement practices intended to develop reading, writing, and literacy.
Unpublished “grey” papers and evaluations appearing on websites without evidence of peer review were
not included. Reports of practices in nonpeer-reviewed journals (e.g., the practitioner journal, Focus on
Basics, published by the National Center for the Study of Adult Learning and Literacy) were not searched.
The search process yielded 208 papers in peer-reviewed journals, 33 books, 23 monographs, and 10
edited volumes that potentially met the search criteria. These documents were further examined for consistency with inclusion criteria (focus on instructional practices to develop reading, writing, or literacy), and
95 sources were retained: 10 books, 17 book chapters, and 68 journal articles. Only 5 sources published
in the 1980s were identified and used in the review; 27 were published in the 1990s and 63 from 20002010. A source was excluded if the research was not qualitative; did not focus on instruction; did not focus
on adults with a need to develop their reading, writing, and literacy skills; or did not include a focus on
reading, writing, or literacy instruction. All types of research methods and designs were included as long
as the methods were qualitative. The most common approach among the sources was descriptive. These
descriptions were often written with the intent of explaining how to carry out a particular practice rather
than to report on the outcomes of practices. In all, 34 of the sources were categorized as descriptive or
how-to type papers. Many of these were written by practitioners and excluded. An additional 11 papers
that involved practitioners were identified as teacher research and were included. Making a distinction
between these types was difficult, and there was some overlap between them. However, papers were designated as teacher research if they said they were; papers written by teachers about their practice without
a specific goal or articulation of a question or problem in practice were not included.
The corpus included interviews, observations, document collection, case studies, ethnographies (as
characterized by their authors), participatory/collaborative/action research, and mixed qualitative and
quantitative methods. Descriptions of research design and analysis were cursory in most cases. Teacher
research generally included no description of research method or design. Most studies (29) were carried
out in some kind of “general” or comprehensive adult literacy/basic education program, including library
literacy programs and community-based organizations. Workplace, work readiness, and job training
programs were the research context for 15 studies. And 15 studies were carried out in college-related
programs: transitional, developmental, or remedial classes. A total of 10 studies were cross-program studies in varied contexts; 6 were prison, parole, and offenders programs; 5 were family literacy/Evenstart
programs; 3 were GED programs; 2 were ESL literacy; 1 was in a disabilities services program; and 1 was
international. Seven studies did not specify a context.
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Description of
initiative.
Writer-to-writer
challenge and how
to get one started

How-to, includes
case description

TR

Ethnography

Beaverstock and
McIntyre ( 2008)

Beck (2005)

Belfiore et al.
(2004)

Methods/
Research Type
Interviews

Beaverstock,
Bhaskaran, and
Brinkley (2009)

Balatti, Black,
and Falk ( 2007)

Reference

3 workplaces

High-security prison

Library literacy
program

Library literacy
program

Context
Not reported

Not reported

Students in an
addiction recovery
program that
requires a lot of
writing
Not reported

Not reported

Sample
18 instructors, 57
students

Skill to complete workplace
literacy requirements and
complex interpretations of
who holds power and how
that power affects things.

Able to interpret power,
social, political and economic
issues in text; become active
and informed citizens.

Use writing to access selfknowledge; able to complete
recovery program reading
and writing tasks.

Improve writing, reading,
inferential, and critical skills.

Goals/Measures of Success
Increase social capital.

SECTION 3. Adult Basic and Secondary Education: Qualitative Studies of Literacy Instruction

“Read” the workplace to get
past surface literacy
demands to reveal practices
and understandings. Must
go beyond literacy tasks to
reality of context and
literacy. Focused on social
practices.

Student centered; involve
reading and discussing
provocative texts. Dialogic,
reflect and construct
meaning from text.

Practices
Students must be active and
appropriate participants,
relationship with teacher
based on feeling of respect,
mutual “authentic
engagement.” Teacher
facilitates connections in
and out of class.
Encourages focus on often
ignored writing. Students
write to author about how
the book changed them.
Relate reading to life.
Competition
Divide up the writing tasks to
make less daunting. Writing
process and keep-going
strategies are taught.

N/A

Improved writing. Men in
rehab program who
participate in READ are
50% more likely to
complete program.
N/A

Increasing numbers of
students are participating.

Outcomes
Increased social capital in
three networks: in
classroom with other
students, with teacher and
other staff, and with
students outside of
classroom.

Theoretical frame (TF):
critical literacy.
Provocative texts
encourage
engagement and
connection to learners’
lives.
Social practices lens.
Critiques the notion
that skill levels are the
only factor in workplace
literacy tasks.

N/A

N/A

Other (PD,
Motivation, etc.).
N/A
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Practitioner
Descriptive

Teacher description
to address
challenge in
practice

Description

Bryan (1996)

Budweg and
Schins (1991)

TR
Follow-up
interviews, journals,
audio tapes of class
doing think alouds
How-to
Compared
attendance hours

Boutwell (1989)

Bourret (2009)

Berne (2004)

Young people with
long sentences,
little writing
competency, little
exposure to
“literate
environment”

Not reported

Not reported

Not reported

14 developmental
reading students

Motivate to read, develop
literate abilities, improve
social competence, facilitate
access to written culture.

Improve quality of writing
groups by building skills as
team member,
communicator, leader.

Not reported

Not reported

Able to move up a level in
developmental reading or into
college level.

Small group instruction (vs
one-on-one tutoring). Tutors
facilitated, modeled, focused
on individual and group
strengths, utilized teaching
moments as they arose.
Read materials of interest
and wrote on relevant
topics. Focused on
meaning.
3 weeks building
community, then established
writing groups, each
member had specific role;
class processed how it went
at each class.
Not reported

Created take-home reading
packets, texts, graphic
organizers, logs. Created a
packet culture in class.

Taught think alouds,
modeled, practiced; made
explicit the idea of
questioning the text.

N/A

Established supportive,
comfortable learning
environment, more active
engagement, greater
gains.

Interpretive comments
increased, but
comprehension did not
improve. Did not work
well as instructional tool.
Increased time spent
reading, sense of selfefficacy. Better
persistence, completion
rates, goal attainment.
Increased test scores.
More positive attitude
toward reading.
Passed entry exam for
training program, reading
more, closer to child.

N/A

N/A

Acknowledging self as
learner leads to more
reading, writing, and
willingness to share.

N/A

N/A
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Prison

Developmental
writing

LVNYC

ESL literacy

Developmental
reading
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Comparative case
study: CC and
university,
observations,
interviews, student
writing, and
performance data.

Callahan and
Chumney (2009)

Descriptive, “fieldbased account”

Literature review

Case,
Ainsworth, and
Emerson (2004)

Castleton (2002)

Carter (2006)

Mixed method, text
of chat and
discussion boards,
interviews, survey,
pretest and posttest

Burgess (2009)

Workplace literacy
program

Workplace literacy
program

Basic writing course

Remedial classes in
two settings

Developmental
reading

Not reported

ESL workplace
literacy class

Students enrolled
in course

Students in the two
contexts’ classes

18 students
enrolled in course

Flexible, innovative, and high
skilled; use technical and
interpersonal skills; shifted
definition of “good worker”

Not reported

Rhetorical dexterity to
negotiate multiple, changing
literacies

Mastery of college-level
English course work

Motivate to read,
comprehensions and critical
thinking

Collaborative, student-driven
development of program
informed by phone survey of
current students.
Pedagogy should be
informed by conceptualizing
workplace as community of
practice; identify and focus
on actual culture of the site;
give workers selfdetermination; “authentic
pedagogy” with
communicative tasks related
to roles and identities.

Students explored and wrote
about the role of literacy in
various contexts. Wrote 6
college-level essays with
peer and mentor feedback.

University gave students
writing assignments, course
materials, tutoring and
access to faculty that gave
them more access to
cultural capital.

Using WebCT-Chat and
Discussion Board after
reading text. Emphasis on
interaction, active learning,
feedback, high expectations.

N/A

Develop the ability to do
meta-analysis of literacy
communities of practice;
come to understand that
literacy changes
depending on context;
can write college-level
essays.
Not reported

University students
passed and had learned
far more about how to
succeed in college.

Engagement and critical
thinking

Functional-context
approach to workplace
literacy replaced by
social practices
framework.

Not reported

N/A

N/A

Reading what others
wrote piqued curiosity,
which was motivating.
New tools are
motivating.

Improving Adult Literacy Instruction: Options for Practice and Research

APPENDIX D

447

Copyright © National Academy of Sciences. All rights reserved.

Not reported

Program description

Not reported

Teacher
questionnaires and
interviews

Cottingham,
Metcalf, and
Phnuyal (1998)

Cotugno (2009)

Cowles (1997)

Cukras (2000)

First-generation
college goers,
economically
disadvantaged
and/or nonnative
speakers

Not reported

Not reported

25 countries, 90
programs

Increase awareness of
written and spoken language
to facilitate personal growth
and awareness/ increase
confidence in capability;
realize the rewards of
reading.

Not reported

Increase number of GED
students who enter
postsecondary education,
meet college-level writing
expectations, gain comfort
with college campus.

Increase analytic skills to
develop action plans; gain
skills to communicate ideas
to broader audience;
development of 20-30 maps
and matrices documenting
analysis of local issues.

Independent writing;
facilitated discussion/
analysis of power structures
and social stratification.
Literacy and numeracy skill
development integrated
within. Relevant topic and
purpose for discussion
selected by facilitator and
participants, visuals with
labels are produced, text
copied serves as textbook.
Half-day workshop held on
campus; followed by writing
contest.
“Studio” courses bring what
they are working on in other
classes. Small with a lot of
feedback and assistance.
Skills are learned best when
embedded in content, are
active; and technology is
used to broaden opportunity
to teach in context and
actively. Used “electronic
field trips” utilizing websites,
email, broadcasts, print
materials, and electronic
discussions.
Literary club, informal place
to respond to literature
outside of classroom.
Opportunity to interact with
faculty, other students, and
authors.
Became more successful
learners, more active
participants, more
comfortable; better
essays.

Dissolves boundaries of
classroom walls,
eliminates the issues of
teaching a multilevel
class.

Steady increase in GED
students enrolled in
university.

Engagement in practical
activities.
Changes in attitudes
(increased selfconfidence), greater
participation in family and
community, changes in
gender division of labor.
Increased literacy opens
doors and garners
increased respect.

N/A

N/A

N/A

Framework: Friere
Participatory learning
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Community college

ABE class in
welfare reform
program

GED

International
REFLECT
approach
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Program description
plus two case
descriptions of
exemplar students

Anecdotal; minimal
detail about
implementation

Description

Case study

D’Amico and
Schnee (1997)

Demetrion
(1999)

Diehl (2004)

Dillon-Black
(1998)

Not reported

ESL class

Not reported

Workplace literacy
program (training
for displaced
workers)

Not reported

Not reported

Not reported

Not reported

Transformative learning and
reading improvement

Not reported

Not reported

Not reported

Switch from one-on-one
tutoring to small groups but
also shift from teacher
centered to facilitative.
Tutor scaffolds; learning is
interactive; discussion and
group activities.
At request of learners’
presentations by health
educators; integrate health
literacy with class work.
Used dialogic pedagogy
without systemic change;
not liberatory.
Then encouraged peer
mentoring, collaborative
identification of individual
strengths, questioning the
givens of culture and
upbringing. Critical
reflection.

Job training, study for child
care and provide child care;
gain experience;
collaborative group work to
solve a problem and
improve community.

Led to correcting
distortions in reasoning
and attitudes. Student
came out of her shell and
connected with
classmates, but the
fundamentals of her life
were unchanged.

N/A

Improved on qualitative
and quantitative
measures; students got
jobs. However,
successful outcomes may
be thwarted by structural
barriers. Employment
situation may be
unchanged but can still
improve quality of life.
N/A

How transformative is
literacy?

N/A

N/A

Students were excited
by what they were
learning; frustrated by
lack of opportunity to
use.
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TR

Mixed methods;
questionnaires,
interviews, and
program documents
Mixed methods

TR

Not reported

Earl (1997)

Elish-Piper
(2000)

Engstrom (2005)

Fallon (1995)

Fingeret (1989)

Not reported

5 students

8 struggling
readers

100 randomly
selected FL
programs

One class

Not reported

Experience transformative
moments that give compelling
reasons to communicate.

Active reading and collegelevel writing; making better
gains than they would have
w/o AT.

Focus on program
responsiveness.

Not reported

Many programs claim to be
sociocultural, responsive,
and participatory but in
actuality it was rare.
Every text in 3 remedial
classes was digitized with
text reader; students also
had text-to-speech and
organizing software; active
reading strategies taught.
Dialogue journal writing—
use generative themes, use
a text related to them, build
student-to-student dialogue.
Teacher response modeled
writing conventions.
Learners rather than skills
should be at center of
instruction. Based on notion
of capability of adult
learners. Should share
power and play an active
role in shaping their own
learning.

Gave students weekly
reading logs to fill in.

N/A

More skilled at
recognizing and reading
words in context.

Positive outcomes
suggest combining
strategy instruction with
AT is effective.

Grade-level gain average,
2.2 in 3 months.
Changed reading
behaviors, reading more,
understanding more,
reading to children,
buying books, reading
aloud in church, book
borrowing, and book
talking. More positive
attitude about reading.
N/A

N/A

Interest in topic leads
to better skill
attainment.
Used computers for
word processing.

N/A

TF:
Sociocultural =
responsive

Reading log served as
a reminder to make the
time to read.
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Not reported

ABE-community
Drop-in

Postsecondary

Family literacy

ABE
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Collaborative
ethnography

TR

Fiore and
Elsasser (1987)

Not reported

College
developmental
writing

2 learner-centered
programs

LVNYC

College prep
English class; all
female and
employed students

Not reported

10 sites, smallgroup tutoring.
Case descriptions
of 5 students to
illustrate change
process

Use student culture and
knowledge in the classroom;
master college level writing;
able to use writing to shape
environment.

Reach goals; develop writer’s
voice; use literacy in new
ways—changing practices
not just skills; build
confidence; increase job
readiness.

Changes in lives and daily
practices

Discuss topic (based on
generative theme), develop
thesis statement and outline,
individual drafts developed,
shared and discussed,
revision. These are fueled
by related reading texts
which are progressively
more difficult. Rhetorical
forms taught from within
these texts.

Student leadership
development, tutor training,
publication of student
writing. Immersion in
literacy rich environment.
Small groups all read,
discuss, write, discuss.
Tutors are responsive to
learners. Authentic texts;
emphasis on meaning
making. Experience literacy
as a social practice;
incorporates student
knowledge and experience.
Student’s prior experience,
language and culture are
central to learning process;
collaborative and
constructed; writing based
using process approach with
focus on writing for
communication.
Changes in classroom
performance, participation
in program activities, and
practices outside
program; improved writing
(longer and fewer errors)
and reading increasingly
complex texts; increased
confidence, improved
employment situation,
more home literacy
interactions, students take
increasing responsibility
In their reading and
writing, students pass
through 3 phases going
from personal
experiences to connecting
with broader social
context, to critical
analysis. Writing uses
more detail, better use of
examples, better able to
paragraph, gain control

Changed notion of what is
possible; improve ability
to handle the technical
aspects of literacy;
engage in new literacy
practices. Changed
relationships, selfdefinition, confidence.
New practices. Literacy
becomes a tool to help
attain desired quality of
life.

TF:
Freire and Vygotsky.
Freire can be modified
to fit this context.

The more students
appreciate the
program, the more they
will take responsibility
for own learning.
Learner-centered
education is fraught
with tensions, but
working through the
tensions are educative.

Standardized
assessment does not
always reflect real
change. Change can
only be captured by indepth knowledge of
students’ lives.

APPENDIX D

Fingeret, Tom,
Dyer, Morley, et
al. (1994)

Fingeret and
Drennon (1997)

Improving Adult Literacy Instruction: Options for Practice and Research

Copyright © National Academy of Sciences. All rights reserved.

451

Fuller (2009)

Forell (2006)

TR

Literature review

GED

Developmental
reading and writing

Not reported

Not reported

Prepare for GED and
promotion of social activism;
increase agency.

Incorporate student culture
into classroom to improve
reading and writing skills; use
outside of school literacy
practices for critical analysis.
Better acculturation into
college discourse community.

Use counter narrative texts
to affirm black achievement
and cultural relevance;
discuss current events;
reading aloud for multi-level
access to text; “debugging”
as prereading; book clubs
support dialogue and
connections to real life. Mini
lessons to whole
group/individuals. Writing
instruction focus on
organizing structure of
essay. Feedback and
revision.

Students co-construct
curriculum based on issues
of significance to them;
Compare and contrast lyrics
as a way to critically analyze
language and audience.
Journal and other informal
writing becomes basis of
more formal writing.

over mechanics. Every
student passed
departmental English
exam. Gained
understanding that can be
transformative.
Using rap music makes
teaching more meaningful
and successful; can help
students see the
constructed nature of
knowledge; can build
community, ease cultural
misunderstanding,
resistance, support
identity development,
build confidence, bridge
inside and outside
academy; springboard for
discussions of dominant
discourse; lead to better
ability to make persuasive
arguments in writing.
Helps students see
connections between
socioeconomic structures
and their lives. Critical
consciousness about their
impact on life. One
student cited as making
significant improvements
in TABE and GED.
Author/teacher has no
formal teacher training.
Participant in TR group
has her ideas and
strategies used in the
classroom.

N/A
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How-to guide

Community-based
participatory
research

Ethnography
11 months of field
work

Gillis (2004)

Gowen (1992)

Participatory
research; interviews
and observations

Gallo (2004)

Gaber-Katz and
Watson (1991)

46 low-level
literacy students,
7 focus groups, 64
health
professionals
working with lowliterate adults
Not reported

Not reported

3 communitybased literacy
programs

Varied depending on
stakeholder. Management
workers who could read jobrelated text. Consultant to

Study the links between
health and literacy.

Not reported

Not reported

Supposed to be based on
literacy audit but disagree
about nature of the problem.
Reflecting conflict, 3 kinds of

Not reported

Learning is centered on
interests and life
experiences of learner,
literacy viewed from a
critical perspective,
community building learning
relationships. Learnerwritten stories, journals
writing found materials and
discussions form the basis
of learning. Learner
interests and goals starting
point. Small-group
instruction.
Problem posing and critical
thinking. Uses learners’
strengths, concerns and
interests as starting point;
technical reading plus
interpreting the power
dynamics and culture of the
workplace.

Not reported

Supports better
management of literacies
in the workplace,
negotiate and change the
environment, expand
opportunities and
expertise. Decreases
errors and increases
safety; higher civic
participation, lower crime
and unemployment, better
able to help with
children’s schoolwork.
Identified and prioritized
actions to improve
practices and policies
addressing health literacy
needs of the target
population.

Learners stories of
achievement are the
measure of success re
employment,
independence, thrill of
new skills, etc.

Workers who feel
insulted by bosses
resist, do not want
learning tied to work.

N/A

Learner-centered
education
Freire

TF: Learner-centered
and participatory
education

APPENDIX D

Workplace literacy
program (hospital)

5 communitybased literacy
programs

Workplace

Community-based,
participatory
programs
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Teacher research

Case study
Interviews with
tutors, students,
staff, program
documents

Interview

Teacher reflection
Researcher journal
25 site visits
Informal interviews

Ethnography; 3
years of
participatory
observation of
weekly meetings;
interviews with
participants and
facilitators

Gowen and
Bartlett (1997)

Grabill (2001)

Griffin et al.
(1993)

Hayes (1997)

Heller (1997)

3 focal participants

16 ABE students, 4
ESL. Average
reading level was
7.65.

3 different kinds of
classes:
Workplace
situated, computer
class, regular ABE
class
2 ABE students

Not reported

Create a space for hope,
encouragement to deal with
life challenges.
Consciousness raising to
help challenge oppressive
circumstances. Give a public
platform to be heard, a voice,
self-narration.

Not reported

Increase literacy.
Intellectual growth.

Help students to acquire
needed literacy skills, enable
further education,
employability, productive and
responsible citizens. GED

Weekly, facilitated writing
group meetings; write,
share, comment. Lose
structure. Gave each other
critique and praise. Writing
about something that
mattered to participants.
Worked toward clarity

Working and summary
portfolio development
developed collaborative.
Students add log work,
teachers insert comments.
Progress assessed based
on review of portfolio.
Reflective guide used.

English professor, literature,
collaboration with
undergrads. Journal writing.

lessons—job related, GED,
broader curriculum more
reflective of reality.
Learner-centered rather
than training. Open
entry/exit. Emphasis on
cooperative learning
pragmatic curriculum,
connection and caring.
Critical literacy discourse.
Policy goal shapes
instructional practices.
When assessment practices
are mandated, it shapes
instruction.
Become knowers, realize
their intellect. More
comfortable, expressive
writers; confidence.
Gives broader sense of
ongoing outcomes than
standardized
assessments can; accrue
more data; helps identify
learner needs and plan
and organize instruction.
Makes it more learner
centered. More reading
and more reflection
ensures writing taking
place.
Shared information and
resources; development
of intimate relationships
through the content of
what was shared.
Hopefulness. The
enactment of group
actions to address

N/A

Teachers learned about
the impact of violence on
learning.

Opportunities to share
and publish writing was
a critical component
because it gave them a
sense of themselves as
writers.

Helps teachers become
more observant and
document more.
Requires significant
training and support
and changed
classroom practices.

Theoretical frame
WWK

Participatory processes
are needed to reshape
the institutional
definition of literacy.

The class is a mixed-up
mismatch of goals and
assumptions.
N/A
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Women’s writing
group

ABE—portfolios

ABE/university
Collaboration

Well-established/
well-regarded ABE
program

Workplace literacy

help them move up.
Educator—critical literacy.
Workers want to move out.
Attend and find class helpful,
acquire knowledge and
enhance skill.
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Houp (2009)

Hofer and
Larson (1997)

Case study

TR

Not reported

ABE

Not reported

Not reported

Counter the notion of the
productivity imperative in
adult literacy that impeded
student centeredness.

Not reported

Mixed-group class.
Students pool knowledge
from reading, writing, and
discussion to construction
meaning and building new
knowledge. Collaborative
generate topics and
questions. Teachers need
to foster mutual respect and
cooperation, build group
identity by spending time
talking and getting to know
each other. Work flexibly in
small-, whole- group, and
individually. When students
share a problem with the
class, it sparks reading,
writing and discussion as
well as movement toward
collaborative problem
solving and action.
Student narratives based on
life experiences help
reoriented and focus on
gaining proficiency in
process. When lessons are
derived from meaningful
topics, themes, and writings,
the purpose of rules can be
understood as serving a
purpose to support
communication. Connect
life experiences with
learning. Proposed
Learner-centered
curriculum can be
integrated with traditional
one.

problems related to
inequality. Learned more
about the world through
each other’s writing—
taking increased action to
better their lives.
Increasingly literate and
knowledgeable about the
world.

Learner-centered
literacy

Being around more
advanced readers and
writers is inspiring and
serves as models.
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TR—description

Summative report
on 10 TR projects

Observation and
interview

Iasevoli (2007)

Kallenbach and
Viens (2004)

Kalman and
Losey (1997)

Union and
community college
collaboration

Varied (unspecified)

Prison, temporary
holding facility,
participate average
of 3 weeks

One teacher, one
class

Not reported

Young men not
required but who
want to participate
in education.

Learning to learn, job
promotion; issues rather than
skill focused

Not reported

Not reported

framework for organizing
writing instruction around 3
broad questions: Where
have you been, where are
you now, and where are you
going?
Wanted to apply ideas from
You gotta BE the book,
especially peercollaborative writing. They
read a book aloud together.
Two broad categories of MI
implementation: MI inspired
instruction (used at program
entry/exit, subject area
choices of what and how to
learn, building bridges
between strengths and
challenges and MI
reflections (learning about
self and how learning works
best.
Social support and
counseling services;
completion of tasks plus
work on a broad set of skill
determined through dialogue
and driven by student
interest; student centered
and participatory.
3 classroom activities
described in terms of who
initiated, directed and
monitored them.
N/A

Increased student control,
more authentic learning
experiences, more
meaningful, relevant;
reflection helps students
embrace nontraditional
learning, appreciate
personal abilities and
useful in identifying
learning strategies

200 out of 1500 received
GED

Focus on the difficulty
of moving from
espoused theory to
actual practice. To
changed from
traditional to
participatory/LC,
teacher and students
must believe it is better,
adequate support and
prep time, teaching
willing to give up some
control.

N/A

N/A
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Interviews

Mageehon
(2003)

Lazar, Bean,
and Van Horn
(1998)

Participant
observation, weekly
group interviews,
weekly dialogue
journal with
researchers, writing.
Individual interviews
every 3 months
Pretest-posttest
interviews with
employees and
supervisors

Practitioner
description

Women’s prison

Hospital workplace
literacy evaluation

Residents of
housing project

ABE-“critical
literacy lab”

7 volunteers
recruited for study

47 employees

2 cohorts of
students

2 groups of
students

Not reported

Impact on job performance,
upgrade literacy levels to at
least 8th grade.

Develop cognitive and social
skills need to compete
successfully for jobs;
assimilation of workplace
cultural norms. Assume
workplace literacy is needed.

Use feminist methodology,
critical literacy, liberation
theology, popular education,
and guided reading.

Contextualized curriculum;
content specific to needed
skills in workplace. Handson activities, role plays,
actual documents, case
narratives for problem
solving.
Self-directed learning.
Collaborative support. Selfpace and self-select how
and what to work on.
Replicate early successful
learning experiences, e.g.,
responsive and
compassionate teacher.

Theme based using poetry,
song lyrics, short stories,
etc. Topic designed to be
relevant. Lessons based on
Freireian approach.
Generative word or theme
used for discussion,
summary sentence written
collaboratively and copied,
then elaborated on
individually. Word wall.
Authentic literature,
embedded strategy
instruction, critical dialogue.
Vocational/job training,
mentoring, guidance using
reflection with action.

N/A

All project goals were
met; changes in
performance measures
translated to improved job
performance; improved
attitude and self-esteem.

N/A

Engagement with text,
connections between text
and real life, empathy
which encouraged action.
Significant increases in
reading progress.

N/A

N/A

Practices view of
literacy. Business
culture affects literacy
requirements.

Team teaching,
supported by
participation in a
treatment group
focused on issues of
social justice.
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Langer (2003)

Kramer and
Jones (2009)

Improving Adult Literacy Instruction: Options for Practice and Research

457

Copyright © National Academy of Sciences. All rights reserved.

Not reported

Practitioner
documentation,
how-to. Many
examples of student
work that could be,
but really are not,
used as data

Interviews with
students, focus
group with tutors,
program manager,
government official.
Content analysis of
documents

Mark (2008)

Martin (2001)

McDonald and
Jones (2009)

Not reported

Various
(unspecified)

Collaboration
between university
and governmental
adult education
agencies

16 learners, 8
tutors, 2 program
managers, a
government
manager

Not reported

Not reported

Critical literacy—listening,
speaking, reading, writing,
numeracy, and critical
thinking—interwove with
knowledge of social and
cultural practices.

Get students to take
themselves seriously
intellectually. Bring to the
surface what is known and
deepen. Understand the gap
between beliefs and actions
(why there isn’t more
resistance).

Create spaces for exploring
equality issues.

Untangle how it is we come
to think the way we do,
deconstruct constructed
representations and
categories; writing product
as important as process.
Read-aloud writers on
writing, reflective dialogue
on writing. Loosens up
process. Narrative writing
can be a way to resee.
Many strategies for getting
learners to write and revise.
Social worker did one-onone support, leading group
work, helping to guide staff,
networking, promoting
interagency coordination.

Use nontext methods (visual
arts, etc) to explore equity
issues in an adult literacy
context. Participatory; safe
spaces for discussion.

Tutors had more time to
do instruction,
organization functioned
more effectively. Most
students were referred to
social worker, about 85%
went. Her work
contributed to significant
progress—moving from
one-to-one to group work,
reduced anxiety,
increased confidence,
motivation, literacy skills,
sense of control. Making
provision for psychosocial
needs of adult literacy
learners improved
educational outcomes.

N/A

Educational and social
benefits, equality and
creativity can be used to
develop skills, which can
empower them to bring
about real change.
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N/A

Tutors need to
understand how
inequality contributes to
low literacy.
Assumes literacy is a
problem of social
inequality.
TF critical literacy
education
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Tutors documented
experiences,
collected student
writing, and taped
weekly feedback
sessions.

TR
Comparison of 2
classes, before and
after

Morgan (2004)

Surveys of laid-off
workers; interviews
20 months after
plant closure;
response was
representative of
workforce.

Moni, Jobling
and van
Kraayenoord
(2007)

Merrifield (1997)

Family literacy

Disabilities services
programs

Job training for
displaced workers

18 in class

Young adults with
developmental
disabilities
participating in one
of two disabilities
services programs

77 out of 100
workers responded
to survey

Raise levels so they can
graduate and seek vocational
training or college courses.
Find a job.

To improve know-how and
focus on literacy among staff

Placement in jobs

Combine whole-group,
teacher-led instruction with
personalized teacherstudent interaction. In
addition to IGI, workbookdriven and self-paced
approach, 2 hours of wholegroup, direct instruction
added each day (1 hour
math and 1 hour GED prep).
Students selected sequence
of material. Begin with
review, introduce new
material, provide skills
practice and feedback.

Used needs assessment
and preexisting curriculum;
focus is on developing life
stories.

JTPS programs that have
clear performance standards

Participation generally did
not improve employment,
but in the kinds of jobs
they got. Not a close
correlation between job
training and type of job.
Longer more intense
programs made a bigger
impact, but fewer women
chose them or qualified
for them, or could afford
to participate in them, or
didn’t believe they could
handle it.
Training, teaching and
resource package. Tutors
felt prepared; resources
met need. Tutors
increased confidence over
time and clients increased
literacy engagement.
Tutors gained useful
information about their
students that helped them
plan instruction.
The more proactively
taught, the more students
learn. Graduation rates
rose, numbers tripled with
this change. Involving
students in planning and
implementing learning
activities helps learners to
take ownership, promotes
teamwork, encourages
involvement, emphasizes
the value of learning from
peers, helps to establish
trust and mutual respect,
fosters self-esteem.
Students liked learning
in group setting.
TF: Adult learning
theory (but counters
this asserting that
direction, whole-group
instruction is more like
K12).

N/A

Most women had
limited vision of what
they could do, such as
traditional women’s
work or other
manufacturing job.
They felt rushed and
uninformed in their
decisions as to which
JTPA program to
participate in.
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Computer and
writing attitude
survey pre- and
post-instruction. All
sessions observed.

Participants
interviewed,
observed peer tutor
meetings, tutorials
and other
interactions.

Observation,
interview

Mueller and
Kiser (2009)

Norton (2001)

Osei (2001)

4 students

10 peer tutors

14 learners in CBO
suspected of LD.
Open to
computers,
negative on writing

Not reported

Not reported

Not reported

Computer used in
conjunction with reading
assignments; enables selfpacing and self-direction.

8 month program, 15
sessions. Writing instruction
using software. Selfselected projects,
individualized instruction,
self-directed with tutor
assistance. 11 AT
packages available
(planning and graphic
organizers, word predictors,
text readers, speech-to-text
converters, etc)
Peers tutored one on one,
assisted facilitators in
classes and worked with
small groups. They did a lot
of reading together,
modeled rather than doing
direct instruction.
Outcomes could not be
directly attributed to peer
tutors because students
were getting other
services. Peer tutors had
enhanced learning,
personal development
and ability to transform
the larger social contexts.
Increased confidence and
self-esteem, enabled
development of personal
relationships among
students; shift in power
relations. Increased
reading level, better
comprehension and
writing.
Is encouraging and helps
students feel up to date,
try harder, try repeatedly.

Felt most positive about
writing, found a purpose
in doing it (selfexpression), felt better
about themselves.
Learning experiences
supported by AT can help
learners meet writing
goals. Decreasing
dependence on tutor,
increasing independence.

Using the computer is
motivating; students
feel competitive with
the computer, which
pushes them to try to
succeed.

Peer tutors met weekly;
they learned to tutor by
being tutored, e.g.,
participating in writer’s
workshop.

N/A
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ABE

Adult literacy
program

Not reported
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Interview and
document review

Case study:
Observations,
program documents
and instructional
materials,
interviews, student
demographic data

Perin and
Greenberg
(2007)

Open-ended written
surveys and
individual interviews

Pannucci and
Walmsley
(2007)

Padak and
Baradine (2004)

Case study
program

23 LD Evenstart
parents ; 10
successful LD
adults

29 reading group
members, teacher
field testers,
teachers who
attended PD

Seeing research-based
reading instruction in action

More successful with LD
students in Evenstart

Get adult learners to read
more.

Recommended: Connect
learning to students’
interests, experiences and
goals; have expectations for
learning, scaffold teaching,
know learners modality
strengths and weaknesses,
teach mnemonic devices,
metacognitive strategies,
commit necessary time, use
technology to support
learning, provide immediate,
continuous and substantive
feedback, problem-based
learning, establish effective
organizational strategies.
Use Orton-Gillingham,
scope and sequence chart
of skills, objectives, and
materials for teaching
phonemic awareness, word
recognition, and
comprehension. Direct,
explicit instruction in defined
skill areas, step by step.

Developed a list of
recommended trade books
and correlated instructional
activities. Also encourages
engaged writing—significant
time spent writing, writing
conferences and folders,
mini-lessons, journals.

When the chart is the
basis of reading
instruction, students show
improved skills and
improved retention.

Discussions of higher
quality, students seem
more engaged, more
interest in reading, see
more connections
between knowledge,
experience and
academics; fosters critical
thinking and a love of
reading; improved reading
skills, vocabulary,
comprehensions; selfesteem, confidence.
N/A

Teachers have
considerable training
and experience, are
observed and receive
feedback, participate in
internal and external
PD and read
professional literature.

N/A

N/A
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Not reported

Not reported

Rhoder and
French (1995)

Not reported

Pinsent-Johnson
(2007)

Rhoder and
French (1994)

Not reported

Pharness (2001)

Not reported

Not reported

Not reported

Not reported

Enable and empower.

Literacy for survival,
empowerment, human
development

Practice-based performance
assessment

Not reported

Workplace- and participantgenerated texts used for
instruction.

Doing/showing new skills
and knowledge in use,
application. Aligned with
actual literacy use in a range
of contexts, integrated with
and used to shape
instruction, active
participation of learner,
reflects higher order skills.
Holistic, active, experience
based. Used work-related
texts, problem solving;
newsletter for personal
writing.

Employee-identified needs;
writing about life, work and
hopes, read and shared.

Increased participation in
literacy activities;
improved skills and
feelings, assumed more
responsibility for
improving productivity and
safety, moved to further
ed.
Think critically, activate
and use prior knowledge,
organize information, use
in meaningful ways.
Fueled competence and
confidence, independence
and control.

Drew people out; writing
used for personal and
work literacies is helpful in
both places; realizing
individual potential;
advancing understanding
of self, learning, work
issues, societal
structures.
More growth and progress
is evident when progress
is viewed as practices
rather than skills.

N/A

Motivation fueled by
perception that
program could lead to
promotion.

TF: Literacy as
practices

Participants’ stories
being heard throughout
the company was
meaningful at all levels
of the organization.

462

Workplace
(hospital)

Workplace
(hospital)

Not reported

Workplace
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Practitioner
description

Literature review
and interviews

Robinson-Geller
(2007)

Ethnography;
interviews, focus
groups, participant
observation

Robertson
(2007)

Rivera (2008)

ABE

ABE

Adult literacy
program in a shelter

19 long-time
practitioners

Not reported

50 homeless and
formerly homeless
women

Not reported

Not reported

High school diploma

Nontraditional, learnercentered, built on life
experience. Conjoined
commitments to social
needs and social justice.
Popular education methods:
Critical analysis and action
integrated with skill
development. Sense of
community is integral to
learning. Dialogue about
shared issues and
challenges to foster critical
reflection. Can provide
comprehensive social
services.
Use evidence-based reading
instruction: Individual
assessment of 4 reading
components. Found
students to be esp. low in
vocabulary. Rather than try
to develop through what
students were reading,
focused on Tier II words.
Used explicit instruction.
Teach 6-10 words at a time.
Defines, gets everyone to
use in a sentence, do
activities to practice.
Students log when they see
or hear the words, words are
posted around the room to
encourage use.
Individualized Group
Instruction is when students
gather in a group with the
teacher but work
No research exists on
effectiveness.

Students say it improves
comprehension,
increased vocabulary in
other contexts.

Transformative learning,
women’s empowerment
and positive social
change.
GED attainment, but
much more: critical
thinking, critical
consciousness, critical
understanding. Activism
and advocacy,
confidence, more
involvement in the
program, increased
participation in children’s
education.

IGI is a management
solution to multilevel,
multineed, openentry/open-exit classes

N/A

Students are motivated
by their children and
responsibility for
others, desire to get off
welfare and have
housing, hope of
economic advanced;
required by welfare.
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Sanguinetti,
Waternouse,
and Maunders
(2005)

Rogers and
Kramer (2008)

Participatory action
research; journals,
observations

Case studies;
interviews,
observations, focus
group discussions

Varied

ABE

22 practitioners

9 teachers
nominated as
exemplary

Engaging learners in the
process of learning while
fostering their overall
personal, intellectual, and
social development—also
confidence, leadership and
emotional intelligence.

Successful at accelerating
their students within a critical
framework.
Flexible, strategic reading.

independently on
individualized assignments.
Teacher assigns, corrects,
keeps records, and assists
as needed. Work is
materials driven.
Instruction is designed to
enable progress toward
traditional measures of
achievement and also
preparing them to be
responsible change agency
and participants in
democracies. Teaching
reading and writing within
critical frameworks. For
literacy acceleration: Use
text that is good match,
teach problem solving to be
able to read for meaning,
context-based strategies,
responsive teaching; explicit
skills instruction, flexible
grouping, dialogue. For
critical literacy teach for
social change and activism.
Elements of pedagogy:
Focus on learners and their
needs, continuous learning
for work and life, building
learning on and within reallife contexts, sharing powerempowering people and
communities, for many the
road to learning.
Dimensions: teacher,
teaching, curriculum,
context. Teacher is
engaged in teaching,
reflective, willing and able to
N/A

N/A

464

N/A

Standardization runs
counter to best
practices observed.
Teachers respond
uniquely to the needs
of their learners;
standardization tends
to veil real conditions
and experiences of
learners.

with teachers who are
often parttime and may
lack appropriate
training.
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Siegel (2007)

Shor (1987)

Not reported

Descriptive and how
to

GED class

Not reported

Not reported

Not reported

See self as possessor of
knowledge, invested in
learning process. Integrate
school with life.

Validating personal
experience, restoring selfesteem, transcendent
perception regarding work
and labor (theme of class).
Decentralize authority; enable
students to improve without a
teacher or textbook.

improvise and take risks,
aware of power dimensions,
patient and trusting in the
learning process.
Experience served as
content. Liberatory
approach includes writing,
editing, dialogue,
conceptualizing and reading;
moved from background and
experiences to critical
understanding of the social
fabric. Get students writing
on provocative themes,
prewriting, peer support,
make connections between
verbal and written language,
revision process, selfcorrection. Reading
materials introduced in
conjunction with writing
tasks, correlated skills are
taught—prereading, active
questioning during reading.
Telling Our Stories and Our
Year in Review.—2 major
writing tasks. Vital that
students understand how
activities will help them meet
their goals.
Read relevant high-interest
narratives as models.
Teacher models own writing.
Activities encourage
students to see that they
have something to say.
Focus on authentic and
relevant activities which
engage students in reading
and writing.
Students eager to share.
Activities that
contextualize education
within the lives of
students, while being
legitimately academic,
engage learners in a way
that inauthentic materials
cannot.

Amount of writing
produced increases, more
facile. Students gain
perspective on something
that is taken for granted
(in this case work).
Evidence of learning in
written work will be less
than what has been
learned conceptually.

N/A

TF: Liberatory
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Sink, Parkhill,
and Marshall
(2005)

Silver-Pacuilla
(2007)

Not reported

Participatory action
research

Family literacy

Not reported

Not reported

2 case study
students; 10
participated in
participatory action
research

Not reported

Not reported

Collaboration among
community council, school
district, literacy council,
family resource center.
Typical family literacy design
with one exception. Staff
studies Spanish (students
are Spanish speakers).
Students and staff come
together in informal
gatherings to practice
language skills. Provides
meaningful opportunities to
practice and builds
community.

Students used assistive
technology as supplement to
regular class instruction.

Seeing spoken words
appear in text helps to
see connections between
speech and writing.
Student took more
responsibility for
monitoring writing. Other
software increased
understanding and
eliminated feelings of
frustration. Enabled
increased, active
engagement with print.
Phonology and spelling
showed most significant
growth. Encouraged
students to stretch
ambitions, increased selfdetermination,
competence and selfefficacy. Greater sense of
empowerment.
Growing numbers of
participants, sites, and
staff. Level completion,
GED completion,
entrance into
postsecondary education
(NRS measures).
Each school that houses
program has become a
community center.
N/A

Eliminating negative
feelings (through AT)
helped to maintain
motivation and
increase persistence.
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Descriptive

Not reported

Stefl-Mabry
(1998)

Not reported

Soifer, Young,
and Irwin
(1989)

Sissel (1996)

Developmental
reading class

ABE

Not reported

Not reported

Not reported

Not reported

To get students to read more

Not reported

Not only to read words but to
use text to interpret the world.

Focus on more than
teaching skills using one
size fits all approach. Take
into account learners
context, community and
culture. Make classroom
work collaborative.
Instruction must build on life
experience, teacher must
know about the learner.
Setting should promote
dialogue and sense of
community. Teachers must
engage in reflection and
inquiry to teach
responsively.
Instruction recognizes and
builds on learner strengths.
Teachers and learners are
equal partners. Group work
to discuss, read, and write
about situations and
provocative issues
examined from personal and
collective perspective.
Environment should convey
respect, be accessible, and
facilitate collaborative group
work. Emphasis on
authentic tasks, doing rather
than learning about.
Students are involved in
program management and
instruction.
Multicultural text and
requirement to read NY
Times every week, with
web-based assignments
Students developed
individualized styles of
responding. More savvy
about web searching,

Learners view of self
gradually but steadily
improves. Increased
competence in basic
skills. Affective changes
observable by teacher.

N/A

N/A

N/A

N/A
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Case study

Interviews

Taylor (2000)

Not reported

Street (2005)

Stoehr (2005)

11 purposefully
selected programs

Most reluctant
writer

Received 6-month
remission on
sentence if they
complete 10-week
course.

Transfer of learning

Not reported

Keeping repeat offenders out
of jail. Reflection on plight as
social outcasts, respect the
voice of others as well as
their own. To think better of
himself.

Read provocative text that
relates to the problems they
face and short related
supplements. Writing
assignments help to connect
text to their lives. Essays
are typed and shared.
Students write about topics
of interest, student centered.
Instructor wrote with and
modeled what it is to be a
writer/sharing himself with
students helped build trust.
Most of class time spent
writing and revising,
workshop environment,
provide informal one-on-one
feedback as writing occurs,
specific to what writers
needs. Social acts of writing
like peer review,
collaborative writing, public
sharing, etc.
Link content to real
examples in learner’s work
or home life, new terms and
phrases introduced in
familiar situation. Base
programs on needs and
goals of trainee. Implement
and practice new skills; use
it or lose it. Need to
collaboratively plan program
N/A

Students began writing
with greater interest and
skill; began to identify as
writers, empowering to
write about self, increased
confidence.

which led to increased
critical thinking.
Increased
attendance/instructional
time. Comprehensions
scores improved more
than in traditional class.
Recidivism rates are half
the average; students find
their voice.

N/A

N/A

N/A

468

Workplace literacy

Community college
developmental
writing

Male offenders

(reading, research and
writing). Cyberjournal to
relate readings to own
life/culture. Student
recommended websites.
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Interpretive
multicase study.
Participant
observations, video
recordings of
classroom
interactions,
interviews with
learners,
instructors;
classroom artifacts,
field notes.

Not reported

Taylor, Abasi,
PinsentJohnson, and
Evans (2007)

Taylor and
McAtee (2003)

Prison

Not reported

Older, incarcerated
struggling readers

4 providers

Build fluency, confidence,
and positive attitude toward
reading to encourage more
reading thus improving
reading skills.

Not reported

based on supervisor input,
site visit, transfer objectives,
observe employees doing
their jobs.
Collaborative learning
activities to support
development of community
of practices. Established by
instructor, tasks, and
groupings. Embed learning
in real-world examples.
Select problem situation to
solve/work on, use real-life
materials and activities. In
small groups, learners come
to know each other. Student
role gradually shifts to take
on more responsibility, more
independence and
autonomy.
Grouping—purposeful
pairing and grouping.
Respectful and trusting
environment. Knowledge of
student backgrounds and
needs. Facilitator and
orchestrator, social learning
practices, teamwork,
cognitive apprenticeships.
Learning connected to life,
overcome prior negative
experiences with learning.
Create a psychologically
and academically safe
environment, provide
choices, focus on clear and
achievable goals. Students
select, practice, and record
children’s audio books to be
used in local schools. Must
Increased fluency, more
positive attitude about
reading, builds selfesteem. More than 1,600
children and 56 teachers
in 20 schools used the
tapes. Mean growth in 1
year was 2.6 but as much

Shift from dependence to
independence, selfmonitoring. Sense of
autonomy leads to
students managing their
own learning, reflecting on
learning, and tapping into
wider range of resources
to achieve goal.
Collaborative learning
contributes to more
positive outlook for
themselves, increased
confidence, improved selfesteem. Can cause reevaluation of past learning
experiences and a belief
that there is a better
chance of success.

Making the recordings
gives real reason to
practice, receive
feedback, and take
explicit instruction.

N/A
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Official documents,
personal
documents, one-onone interviews

Mixed-method
Interviews

Terry (2006)

Tett and
Maclachlan
(2008)

613 adult learners;
64% interviewed 1
year later. 50% of
these selected
randomly to be
focus of analysis.

2 programs; 37
learners, 13 staff, 7
friends/relatives, 2
voluntary board
members, 8
referral agents, 3
funding agents

Not reported

Not reported

Self-directed learner—giving
learners choices over what,
how, and when to learn.
Self-selection of subject
areas, assignment topics,
learning pace, and
attendance schedules.
Choice leads to relevance.
The program fits the learner,
instead of the opposite.
Self-direction mediated by
gentle “other direction” to
help students meet goals
and with regard to assessed
skills.
One–to-one structure
reinforces the idea of hiding,
keeping a secret; image of
self is not challenged or
reconstructed. Group
learning capitalizes on social
learning and formation of
community of practice.
Group work predicated on
democratic relationship,
power sharing.
Students felt more
confident to speak up.
Generally what change
was marked was
individualized and without
critical consciousness.
Personal not connected to
political or collective.

as 3-4 years. Increased
self-confidence.
Anecdotal reports—
working toward and
receiving parole, using
children’s books to
connect to own children,
better letter writing to
spouses. Recidivism rate
of about 13 vs 43%
nationally.
N/A

Structures and power
relationships in most
programs militate
against individual and
social change.
Learners begin to
recognize their
personal worth, power,
and potential impact on
the wider world only
when diversity of
literacies and learning
are encouraged, acted
on, and listened to.

N/A

470

Not reported

Community-based
literacy program

be fluent and expressive.
Once comfort level has been
achieved, teacher can teach
comprehension strategies,
vocabulary, phonics.
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Toso et al.
(2009)

Thomas (2009)

Participatory
research (graduate
students, staff, and
parents).
Scrapbook pages
and videotape of
PAC activities.
Parent interviews or
journal entries.
Observations

Semi-structured
survey

Family literacy

TAN programs

Not reported

165 adults
receiving TANF $

Parent leadership influence
parents and the program;
increase investment in
program, and build capacities
that can be transferred to
personal, educational, and
social realms.

Linking literacy skills and
computer skills/Internet
access to enhance
commitment to program,
maximize learning gains.
Obtain steady employment at
living wage. Address literacyrelated barriers to
employment.

Computer labs with PCs,
PLATO software, typing
tutorials, Microsoft Office,
printers. Face-to-face
weekly meetings with
teaching coaches. 6-week
orientation onsite of
programs and how to keep
in contact, program
expectations, and distance
learning. After successful
completion, participants
receive laptop and
dedicated phone line.
Attend 3-hour weekly class
for job coaching and
complete distance
assignments. Instructors
use email to guide, assign
personalized weekly
homework, provide
feedback. Instructor and job
developer work together.
Expected to do PLATO
5 hours/week.
Parent advisory council
meets monthly during class
time, organizes activities.
Exercised voice, shaped
program, planned events
and activities. Chose what
topics to study, materials to
use, revised a program
document and policies that
were more reflective of their
lives.
More likely to complete
the program goals,
attended class- and
program-sponsored
activities more regularly
and completed more
pretests and posttests.
Students lobbied for
Evenstart funding.
Changed curriculum,
attendance, and program
standards; better
understanding of program
requirements and
collective political

Increased autonomy,
more informed consumers
on the Internet,
empowered, motivated,
and self-directed.

N/A

Having own computer
and control over it was
important in sustaining
interest.
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Not reported

Not reported

Not reported

Waterhouse and
Deakin (1995)

Weibel (1994)

Weiner (2005)

Not reported

Not reported

Intermediate to
advanced new
readers

Not reported

Not reported

Not reported

Multiskilled and adaptable,
able to participate in efforts to
improve efficiency,
productivity, quality and
safety; improved
communication.

Integrate language and
literacy with other workplace
training. Collaborative
steering committee of
diverse stakeholders.
Educators immersed in
worksite to learn discourse
and build curriculum. Peergroup support, active,
experiential, enquiry-based
learning.
Read high-quality literature,
discuss, vocabulary
development, writing and
revision, skill building.
Describes 2 programs that
seem to integrate technical
and contextual aspects of
literacy development.
Citizenship Schools—
common denominator was
respect, shared knowledge,
and social–political project
that is of consequence to
N/A

Hones critical thinking.

High-quality writing is
more motivating to read
and encourage more
reading.
Critique of Kruidenier’s
Research-Based
Principles for Adult
Basic Education
Reading Instruction on
the grounds that it
excludes aspects of
development and
practices that have

N/A
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Workplace
(hospital)

Workplace
Pilot programs

engagement. More
comfortable engaging in
children’s school-based
activities, enhanced selfesteem and sense of selfworth, increased sense of
control. More
collaborative, less
dependent, more able to
help each other. More
problem-solving and
compromise. More active
in community activities.
Increased personal and
academic investment and
achievement.
Learned dominant
discourses of the
workplace, gained knew
knowledge and ways of
operating in workplace,
more comprehensive
understanding of site.
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Individual and group
interviews every 3
weeks through
semesters

Individual and group
interviews, postprogram reflective
writing

Willans and
Seary (2007)

Willans and
Seary (2007)

Transitions to
college

Transitions to
college program

9 students

9 students in class
of 25

Not reported

Not reported

Draws on past learning
experiences while also
trying to open up new
possibilities for knowledge
and self-discovery.
Learning experiences center
on understanding the self
and self as learner in
relationship to the wider
world. The focus is on both
academic skills (emphasis
on academic essay) and
personal outlook (critical
reflection).

the learners and teachers.
Women’s literacy class in
rural El Salvador—
significant time and effort
put into really getting to
know the community and
other aspects of the context
and then using this
knowledge to inform
practice. Examples illustrate
the pedagogical possibilities
of blending principles and
insights on critical theory
with the practices of critical
literacy and whole language.
Focus on understanding self
as learner and others in the
world.

Transformation from too
stupid, too scared, too
old, too hard, to a “can
do” view. From narrow,
distorted view of self as
learner to a more mature
and healthy perspective.
They cast off the chains
that have held them back
and discard distorted
assumptions that have
stifled learning and
growth.

Transformation of selfimage

TF: Adult learning
theory that celebrates
strengths and prior
experiences.
Transformative learning

TF: adult learning
theory, transformational
learning.

been found to be vital
to literacy development
in adults.
TF: Critical-feministpostmodern; social
theories of language;
relational epistemology
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Literature review

TR

Woodin (2008)

Young (2008)

Not reported

Not reported

Broaden reading and
speaking vocabularies and
involve learners in real-life
activities.

Use language and literacy
competently in self-directed
ways, build learner
confidence.

Student publishing born
from lack of materials and
limited funds but also
fostered a new approach
based on skills and
experiences of learners.
Contrasted with functional
literacy that concentrated on
specific skills and tasks.
Delivers instruction in
specific areas when
requested by at least 3
students. Courses taught by
volunteers with specific
expertise. This is
supplement to regular
literacy instruction. Uses
reading and writing to
increase knowledge about a
specific bit of
information/content
(emphasis on connection to
community); learnercentered, hands-on,
interactive, project-based.

Real-life activities engage
learners in practice while
building worldly
knowledge. Has
encouraged leadership
development and
connection to community.
Increased confidence,
reading printed signs and
posters. Participating
students had higher
percentage of goals
attained, instructional
hours, changes in gradelevel scores on TABE.
Students practice reading
and writing more leading
to increased abilities in
daily life that does not
always show up on TABE.

Helps bridge divide
between learning to write
and actively using writing.

474

Community-based
program

Student publishing

N/A

Some publication
were grounded in
commitment to a
radical vision of
devolving power t
students; emanci
practice.
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SECTION 4. ACADEMICALLY UNDERPREPARED COLLEGE STUDENTS:
EFFECTIVENESS AND DESCRIPTIVE STUDIES OF LITERACY INSTRUCTION
Literature was identified using electronic databases, the Cited Reference Search in the ISI Web of Science Social Science Citation Index and Google Scholar. The main search was limited to the years 19902010 but augmented by a few key sources published earlier. The ERIC, Education Full Text, and ProQuest
Digital Dissertations & Theses databases were searched using the following primary and crossed terms:
developmental education, developmental studies programs, developmental programs, developmental reading, developmental writing, remedial instruction, basic skills, intervention, teaching methods, career and
technical education, technical education, vocational education, vocational training, career preparation,
occupational education, remedial reading, remedial writing, literacy, academic skills, reading, reading
instruction, reading comprehension, writing, writing instruction, academically underprepared students,
remedial students, remedial courses, remedial instruction, college, community college, 2-year college,
higher education, young adults, college students, best practices, intervention, learning disabilities, reading disabilities, dyslexia, English language learners, English as a second language, ESL, limited English
speaking, English (second language), and second language learning. Furthermore, to ensure identification
of the most recent work, a manual search was conducted of issues of journals published within the last
6 months of report preparation, including the Journal of Developmental Education, Community College
Review, Community College Journal of Research and Practice, Journal of College Reading and Learning,
Community College Journal, Teaching English in the Two-Year College, Reading and Writing, Reading
Research Quarterly, and the Journal of Learning Disabilities.
Literature considered for this review consisted of peer-reviewed journal articles and technical reports
from known agencies. To be selected, participants in the study had to be students with reading or writing
skills below the college level who were enrolled in higher education programs leading to degrees or career
and technical certificates. For the questions on instruction, the study had to report quantitative or qualitative information on the teaching of reading and/or writing to this population. Research on “success”
courses were selected if they included reading or writing instruction. Beyond the scope of this review were
studies with individuals who were diagnosed as having a learning disability but were higher skilled and
enrolled in college-level courses (Cirino et al., 2005; Coleman et al., 2009; Gregg et al., 2008; Harrison,
Larochette, and Nichols, 2007; Mull, Sitlington, and Alper, 2001; Sparks, Philips, and Javorsky, 2003),
as well as research with students in college-based adult literacy programs for students who had not completed secondary education.
If participants’ English language proficiency was not mentioned, or if participants were not described
as English language learners, it was assumed they were sufficiently fluent not to qualify as English language
learners. Studies with Generation 1.5 students were included with those on English language learners.
Studies with students in non-English speaking countries who were learning English as a foreign language
(e.g., Hayati and Shariatifar, 2009) were not included.
For quantitative studies to be included, they had to report pre-post gain on reading or writing measures and use a control or comparison group. Descriptive studies were included if they provided either
quantitative or qualitative information on instructional practices but did not report measurable outcomes
in a way that would permit an inference about effectiveness. Studies were excluded if they only described
the use of instructional approaches and did not describe outcomes, or they provided only commentary
or instructional guidelines (e.g., Elder and Richard, 2002; Grubb and Cox, 2005; Juchniewicz, 2007).
Descriptions of professional development to prepare instructors to work with underprepared students
(e.g., Johnson et al., 2009) were not included if they did not report both the instructional practices and the
outcomes. Quantitative studies that reported outcomes but did not have a control or comparison group
were treated as descriptive studies.
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Friend
(2001)

Reference
Caverly et
al. (2004),
Study 2

Strategy
development

Theoretical
Framework
Strategy
development

Teacher models and provides
guided and independent practice
in steps: preview, think, read
passage, use strategy to identify
thesis and supporting ideas.
Two approaches: argument
repetition strategy: find
repetitions, use ideas repeated
the most.
Generalization strategy: find
general ideas that sum up
specific ideas.

Practice and Skill Emphasis
Strategic reading, PLAN
mnemonic: Preplan, list,
activate, and evaluate; use text
from history course; teacher
models and provides guided
practice.

N =147
developmental
writing, 4-yr.

Participants
Treatment
N = 56,
comparison
N = 43, 4-yr

Research
Design/ Method
Quasiexperimental.
Treatment group
took
developmental
education course
that taught PLAN,
comparison group
same reading
ability but did not
take
developmental
education.
Experimental.
Random
assignment to 3
conditions:
argument
repetition,
generalization,
self-reflection
control; 2 x 90min. sessions.
Written
summaries
scored for thesis
statement,
content
inclusion,
content
exclusion,
sentence
transformation,
and overall
summarization.

Measures
ACT reading
test, grade in
readingintensive course
(history or
psychology)

Overall summarization, content
inclusion, and content
exclusion better in
experimental than control
group. Better thesis statements
in generalization condition.
Controls better at sentence
transformation but otherwise
both treatments effective, few
differences between treatment
conditions.

Findings
Statistically significant
differences on both outcome
measures: developed strategy
group higher. ES for reading
test d= 0.5. Note confound
(comparison group no
developmental education or
PLAN strategy).

476

Teach reading
comprehension
via written
summarization
strategy based
on hierarchical
structure of text
(van Dijk and
Kintsch, 1983).

Instructional
Goals
Teach reading
comprehension
strategy with
focus on
understanding
of task
requirements;
aim to increase
flexibility, selfregulation and
self-efficacy.

A. Effectiveness Studies of Literacy Instruction

SECTION 4. Academically Underprepared College Students: Effectiveness and Descriptive Studies of Literacy Instruction

Improving Adult Literacy Instruction: Options for Practice and Research

IMPROVING ADULT HEALTH LITERACY INSTRUCTION

Copyright © National Academy of Sciences. All rights reserved.

Martino et
al. (2001)

Hart and
Speece
(1998)

Discrete
skills

Strategy
development

Increase
fluency and
reading
comprehension. Teach
students to
make
connections
among levels
of information:
graphophonic,
phonemic,
lexical,
syntactic,
conceptual,
discourse, and
prior
knowledge.

Teach reading
comprehension
emphasizing
strategy use,
monitoring, and
repair.

“Communicative Reading
Strategies:” individualized
tutoring in conjunction with
content course (biology). Tutor
provides background knowledge
and models reading complex
sentences. Corrective oral
reading for fluency and
comprehension. Tutor discusses
graphophonic, etc. knowledge
with student. When student
comprehends literal text,
instructor models inferencing,
student practices. Comparison:
Help with biology textbook
exercises.

Reciprocal teaching (Palincsar
and Brown, 1984) compared to
cooperative learning
supplement.

N = 8 with low
reading scores,
enrolled in
college-level
biology course,
4-yr. low
scores suggest
developmental
reading level.

N = 50
developmental
reading
(N = 25 in each
condition), cc

Quasiexperimental, not
stated how
subjects assigned
to groups

Quasiexperimental.
2 classrooms,
assigned to either
reciprocal
teaching or
cooperative group
supplement
condition

APPENDIX D

Nelson-Denny
Reading Test,
Reading
Comprehension
Subtest;
Learning and
Study Strategies
Inventory; and
experimental
strategy
measure.
Covariate:
Comparative
Guidance and
Placement Test
Nelson-Denny
Reading Test
(grade
equivalency
scores); and
experimental
science reading
test.
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Snyder
(2002)

Scrivener et
al. (2008)

Strategy
instruction

Learning
community

Strategies to locate main idea,
generate questions, clarify
information, predict (specific
strategy not described).

Cohort attends clustered
English, content course, and
orientation course (78% of
English courses were
developmental; developmental
and college English not
disaggregated).

Experi
Rando
assign
treatm
busine
usual
group
Quasiexperi
Pre-p
comp
betwe
develo
readin
higher
comp
group

First time,
fulltime
freshmen.
Intervention
N = 195,
control
N = 192, cc
Treatment:
N = 86
concurrently
enrolled in
orientation and
developmental
reading
courses.
Comparison:
N = 66
students in
orientation
course who
passed
placement test.
4 yr, private

478

Teach reading
comprehension
strategies for
application to
text on
philosophy and
speech topics
assigned in
freshman
orientation.

Prepare for
college literacy
demands in
learning
community.
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Sociocultural,
meaning
making,
strategy
development
Meaning
making

Boroch et
al. (2007)

Burgess
(2009)

Meaning
making,
learning
community

Theoretical
Framework
Strategy
instruction

Supplement
classroom
learning with
synchronous
and
asynchronous
online
discussion and
chat boards to
promote active
reading

Improve
reading and
writing skills.

Instructional
Goals
Improve
reading
comprehension,
metacognition.
Self-directed
learning and
long-term
retention of
information.
Contextualize
reading and
writing
instruction in
meaningful
content.

Inferential and critical reading comprehension skills.
Online discussion and chat sessions based on
assigned readings (short stories and essays on
contemporary culture). Students “contemplate
collaboratively and critically analyze course material
and discussion topics” (p. 15).

Two approaches described: (1) Incorporate content
from service learning experience in developmental
English course; themes are community issues and
activities in students’ volunteer placements (2) Learn
community pairing English instruction and college
success courses; theme is African American culture,
literature, and experience. English course counts
towards associate but not 4-yr degree. English
courses in both examples combine reading and
writing.
Reading Apprenticeship: social, personal, cognitive,
and knowledge dimensions incorporated into reading
instruction using subject-matter text; emphasis on
metacognitive strategies.

Practice and Skill Emphasis
SQ3R: Survey, Question, Read, Recite, Review
(Robinson, 1946) to read content textbooks

N = 28 students
in one section of
developmental
reading, cc

Developmental
English
students, cc and
4 yr

Low- skilled
students in
developmental
and credit
English courses,
cc

Participants
Marketing
students,
college-credit
course, 4-yr

Dependent Variables and Findings

Quantitative: teacher-made quizzes; discussio
board assessment; traditional reading test
(multiple-choice, short answers) simulating
district assessment, given pre-post. Qualitative
interviews; journal entries, student satisfaction
survey, content of online discussion. Data
coded for comprehension skills and motivation
Improvement shown.

N/A. NOTE: Example comes from compilation
instructional methods favored by practitioners.

N/A. NOTE: Examples come from compilation
brief reports on contextualization of basic skills
in content areas; did not report the instructiona
practices or strategies.

N/A
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Baker et al.
(2009)

Reference
Artis (2008)
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Meaning
making

Meaning
making

Meaning
making,
critical
sociocultural

Goode
(2000)

Reynolds
and Bruch
(2002)

Strategy
instruction
and meaning
making

Good
(2000)

Butler et al.
(2000)

Strategic Content Learning program and individualized
tutoring using assignments from current CTE courses
(Early Childhood Ed., Special Ed. Assistant). Develop
goals, analyze reading and writing tasks, evaluate own
learning, invent and monitor reading and writing
strategies. While also receiving strategy training,
“students construct idiosyncratic understandings about
learning based on experience” (p. 198).
Discussion, reading and writing about narrative and
expository text; reader response framework
(Rosenblatt, 1991); wrote reflections and increasing
complex essays. Individual and small group
instruction, modified based on data collected over
time.
CONCUR program: Contextual Curriculum, combines
reading and writing. Anchors instruction in meaningful
context, uses “reading workshop” model (Attwell,
1987). Students choose topics, read whole books.
Activities include silent reading, book talks, vocabulary
sharing, instruction in and immediate application of
critical reading strategies, literature circles. Work
results in publishing for class.
Focus on social aspects of writing; students write for
authentic purposes. Writing instruction: academic
essays analyzing information and stating opinions
based on reading text on high interest topics; also
write reflection logs, e.g., list steps taken to complete
assignment. Example of assignment: read
autobiography of Frederick Douglass, write about
relevance to own lives and “literacy as a means of
gaining participatory power” (p. 14).
First-level
developmental
writing students,
4 yr.

Developmental
reading and
writing students,
cc

N=6
developmental
reading students
(5 were college
athletes), 4–yr

N=2
participants with
LD enrolled in
career certificate
programs, cc

4-question post survey on perceptions of the
course. Variation in reactions to dimensions of
course; 40% of respondents thought course
should emphasize “correctness.”

Quantitative: Stanford Test of Academic Skills,
and ratings on essays and reading responses
using products in a portfolio. Single subject
design. Graphs of students’ progress show
literacy growth over time except for one student
who showed ceiling effect.
N/A

Quantitative: (1) Writing samples scored pre
and post on 5-point scale, DVs: thematic
salience, organization, idea flow, and clarity. (2)
Metacognitive questionnaire and strategy
interview, DVs: task description, strategy,
description, strategy focus, self-monitoring. Selfrating on self-efficacy. Improvement shown.
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Improve writing
skills.

Improve
reading and
writing skills.

comprehension
and increased
motivation.
Improve selfregulation of
literacy tasks,
focusing on
metacognition
and selfmanagement
for LD students.
Teach study
skills, reading
and writing for
academic
courses.
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Teach concepts
of multiple
literacies and
social justice.

Teacher introduces students to cultural, ideological,
political and pedagogical dimensions of literacy
practice. Reading material are brief newspaper and
magazine articles on pressing issues. Classes
conducted as dialogical seminars, emphasis on class
discussion, e.g., of official culture and unofficial culture
(racism) of university.

Academically
underprepared
migrant and
seasonal farm
workers,
developmental
education
course in
College
Assistance
Migrant
program, 4-yr
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Instructional
Goals
Infuse test
preparation
with awareness
of personal
learning style
relating to
environmental,
emotional,
sociological
and
psychological
preferences.

Practice and Skill Emphasis
One-session workshop to
prepare students for high-stakes
writing test. Experimental
condition used materials based
on pre-assessed learning styles
(self-structured vs. need external
structure); visual, auditory,
kinesthetic learners. Active
learning used throughout.
Control: traditional “talk and
chalk” test preparation.

Participants
Treatment
(learning
styles),
N = 56.
Comparison,
N = 53
(traditional
instruction).
All had
completed
ESL courses,
now preparing
for writing
placement
test, cc.

Research Design/
Method
Quasiexperimental.
Two conditions,
groups taught by
same instructor at
different time
points

Measures
ACT Writing
Test

N/A

481

NOTE: Acronyms: cc = community college; 4 yr = 4-year college; ELLs = English language learners; ESL = English as a Second Language.

Theoretical
Framework
Meaning
making

C. Effectiveness Studies of Literacy Instruction with English Language Learners

Critical
sociocultural

APPENDIX D

Reference
Rochford
(2003),
Expt. 1

Weiner
(2002)

Signi
in tre
grou
40%
score
score
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Meaning
making
compared
with discrete
skills

Learning
community

Kaspar
(1996)

Tai and
Rochford
(2007)

Simultaneously
improve English
language,
reading, and
writing skills.

Improve
reading
comprehension.

Improve host of
skills including
reading and
writing.

Instructional
Goals
Teach reading
writing for
academic
purposes: 3
courses.

Learning-community cluster comprises ESL,
developmental reading, and developmental
writing course. Focus on spoken and written
vocabulary, concepts, and syntax; note taking,
development of pre-reading and reading
comprehension activities to build background
knowledge, distinguish fact from opinion,
comprehend abstract concepts, identify
contrasting points of view, and document
analysis, to prepare to write essay.

Practice and Skill Emphasis
“Commanding English Program.” Course 1:
personal narrative writing based on cultural
knowledge to build confidence, emphasis on
writing process; Course 2: reading and writing
integrated, bridge from personal to academic
writing, comprehension and reaction to text;
Course 3: content literacy and research.
College-orientation course: instruction in time
management, following directions,
understanding assignments, and instruction in
math, grammar, and writing skills. Course is
“designed by students for students” (p. 16).
Skills taught by instructors and peer tutors.
“Informal instruction:” students answer questions
about the text in a reading log.
“Formal instruction:” students taught to write
personal narratives, expository–persuasive, and
compare–contrast essays based on text, using a
prescribed structure.
Students in ESL
reading course, cc.
Two classrooms
received informal
and two other
classrooms
received formal
instruction, cc.
Developmental
reading and
writing/ ELLs, cc

Generation 1.5,
college-orientation
course, 4 yr

Participants,
Setting
Generation 1.5,
orientation
program, 4 yr.
Dependent Variables and Findings

Rates of passing course and placement test. Twothirds of participants passed both.

Informal end-of-semester reading measures.
Essay- writing showed better outcomes than the
reading log condition, no statistical comparisons.

Retention in college, GPA. Positive findings for
orientation vs non-orientation freshmen over 4-year
period.

N/A
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Discrete skills

Theoretical
Framework
Meaning
making

Goldschmidt
(2003)

Reference
Bosher
(1992)

D. Descriptive Studies of Literacy Instruction with English Language Learners
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