High School ~ Biology

TEXT:  Photosynthesis 

KEY CONCEPTS 

· Photosynthesis as a process used by plants 

· The relationship between photosynthesis and cellular respiration

· The importance of the stoma

KEY WORDS                        DEFINITIONS
chlorophyll                              a green pigment in chloroplasts that absorbs light energy for photosynthesis

cellular respiration                   the process of producing ATP in the cell from oxygen and glucose; releases 

                                                     carbon dioxide and water    

stomata                                     openings in the epidermis and cuticle of a leaf that allow carbon dioxide to 

                                                     enter the leaf           

transpiration                             the loss of water from plant leaves through openings called stomata

CONCEPT DEVELOPMENT (takes place over several days):
1.    Word Knowledge Activity:  Use a Knowledge Chart (Allen, 1999) to determine student familiarity with scientific terms:

	Don’t know at all
	Have seen or heard – don’t know the meaning
	I think I know the meaning
	I know the meaning and can explain

	
	
	
	


Students are given the list of words and write each in the appropriate column.  This activity activates prior knowledge that students may have from previous science courses and provides the teacher with a quick assessment of the students’ word knowledge.

2. Introduction of the Concept: 

· Write the term photosynthesis on the chalkboard (or overhead).  

· Ask students to generate a list of other words or phrases that come to mind when the think of photosynthesis.

· Lead a class discussion on students’ responses.

· On the chalkboard (or overhead), write a list of words from their responses that fit appropriately with the term photosynthesis.

3. Using Context: In small groups, students read the science text and use the glossary to determine the meaning and process of photosynthesis.  

4. Facets of Words: Facilitate a class discussion about the scientific meaning of photosynthesis.  Encourage students to make the connections between the list on the chalkboard (overhead) and the terms used in the science text. The goal of this activity is to get students to think about the words beyond their definitions and to explore how they fit together. Consider the use of LINK (List, Inquire, Note, and Know), Analogy Graphic Organizer, and/or Semantic Feature Analysis techniques. 

5. Using Graphic Organizers: For example: a Concept Wheel to build on students’ background knowledge, encourage brainstorming and discussion, and visually display the connection between previous conceptual knowledge and the new word. (Continued on next page…) 

Example of Concept Wheel: 


Photosynthesis
Light

Combing

Food making chlorophyll

Sun

Green leaves

Solar energy

Oxygen

Carbon dioxide

OR a Concept Map to develop students’ understanding of relationships among words. 

       Example of Concept Map:
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Students create/complete the organizer.  Ensure that students connect the list of student-generated terms with the scientific terms used in the text. Advise students to keep completed organizers as part of their notes. 

6. Record the Words: Students record the word meanings and some examples of their use in their word journals. The examples can merely be notes from the above discussion to help students recall the ideas that have been developed about the words.

7. Students’ Use of Words: Students should continue to use the vocabulary words during classroom discussions on this topic and when relating this topic to others throughout the year. Students should include vocabulary words within their informational writing (reports, procedural and persuasive). 

8. Reformulating Definitions: Students create their own definitions based on the uses of the word. It helps organize their growing understanding of a word and thus deepens it. This activity helps students see the limitations of definitions that appear in dictionaries and glossaries and illustrates how much more than a definition is needed to truly get a grasp on a word’s meaning.
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Adapted from: Allen, J.  Words, Words, Words. Stenhouse Publishers: Portland, ME, 1999.    Beck, I., M. McKeown, L. Kucan.  Bringing Words to Life: Robust Vocabulary Instruction. Gilford Press: New York, 2002.    Buehl, Doug. Classroom Strategies for Interactive Learning, International Reading Association: Newark, DE, 2001.    California Department of Education. Strategic Teaching and Learning. CA Department of Education: Sacramento, 2000.      “ Concept Map on Photosynthesis.” 1996. 

<http://www.schoolnet.edu.mo/general/biology/temp/cmap/photo.html>.    


