
     Lesson Plan: Photosynthesis and Respiration 

Grade Level: 7 

Subject: Life Science 

Duration: 45–60 min 

NGSS MS-LS1-6: Construct a scientific explanation based on evidence for the role of 

photosynthesis in the cycling of matter and flow of energy into and out of organisms. 

 

       Learning Objectives 

By the end of this lesson, students will be able to: 

• Describe the processes of photosynthesis and cellular respiration, including the reactants 

and products in each chemical equation. 

• Explain how photosynthesis and cellular respiration are interconnected, with the products 

of one process serving as the reactants of the other. 

• Identify the cell structures where each process takes place — chloroplasts for 

photosynthesis and mitochondria for cellular respiration. 

• Trace the cycling of matter and the flow of energy as they move into and out of organisms 

during photosynthesis and respiration. 

 

      Key Vocabulary 

• Photosynthesis: The process by which green plants, algae, and some bacteria use light 

energy to convert carbon dioxide and water into a sugar called glucose and oxygen gas. It 

takes place in the chloroplasts. 

• Cellular respiration: The process cells use to get energy by breaking down food molecules 

such as glucose, using oxygen and releasing carbon dioxide, water, and usable energy. It 

takes place mainly in the mitochondria. 

• Chloroplast: An organelle in plant and algae cells that captures energy from the sun and 

uses it to make food during photosynthesis. 

• Chlorophyll: A green pigment molecule inside chloroplasts that captures energy from 

sunlight so photosynthesis can take place. 

• Mitochondrion: A rod-shaped organelle that produces most of the energy a cell uses by 

carrying out cellular respiration. 

• Glucose: A simple sugar (C6H12O6) that stores chemical energy; it is the food made during 

photosynthesis and broken down during cellular respiration. 

• Autotroph: An organism, such as a green plant, that makes its own food using the energy of 

sunlight. 
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• Heterotroph: An organism that cannot make its own food and must eat other living things 

to get energy. 

 

      Materials Needed: (all links are included in this PDF) 

• Practice Worksheet 0 (multiple-choice review) 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-7-

photosynthesis-and-respiration-2046-0.pdf) 

• Practice Worksheet 1 (chemical equations and molecule counts) 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-7-

photosynthesis-and-respiration-2046-1.pdf) 

• Practice Worksheet 2 (stages of respiration and fermentation) 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-7-

photosynthesis-and-respiration-2046-2.pdf) 

• Vocabulary Worksheet 1 (terms and definitions matching) 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-7-

photosynthesis-and-respiration-2046-1.pdf) 

• Vocabulary Worksheet 2 (terms and definitions matching) 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-7-

photosynthesis-and-respiration-2046-2.pdf) 

• Elodea (aquatic plant) sprigs in a beaker of water under a bright lamp, to observe the 

oxygen bubbles released during photosynthesis 

• Bromothymol blue (BTB) indicator solution and a straw, to show that air exhaled from 

respiration adds carbon dioxide and changes the indicator color 

• Yeast, warm water, and sugar in a bottle with a balloon over the opening, to capture the 

carbon dioxide gas released during fermentation 

 

           Lesson Procedure 

Step 1: Introduction (5 minutes) 

• Ask students: 'Where does the food you eat get its energy from originally, and how does a 

plant make its own food without eating anything?' 

• Display the photosynthesis and cellular respiration equations side by side and point out that 

the products of one process are the reactants of the other. 

• Explain that today's lesson traces how matter and energy move into and out of living things 

through these two connected processes. 

Step 2: Direct Instruction (15 minutes) 

SCILesson PlanPhotosynthesis and Respiration

© Copyright NewPath Learning. All Rights Reserved. Permission is granted for the purchaser to make copies for
non-commercial educational purposes only. Visit us at www.NewPathWorksheets.com

Please               or                 to   download

the printable version of this worksheet

Sign In Sign Up

https://www.NewPathWorksheets.com/#login
https://www.NewPathWorksheets.com/become-a-member


• Use the vocabulary worksheet to introduce and define the key structures and molecules: 

chloroplast, chlorophyll, mitochondrion, glucose, autotroph, and heterotroph. 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-7-

photosynthesis-and-respiration-2046-1.pdf) 

• Walk through the photosynthesis equation (6CO2 + 6H2O + light energy → glucose + 6O2), 

explaining that it happens in the chloroplast and that chlorophyll captures the light energy. 

• Demonstrate photosynthesis by placing Elodea sprigs in a beaker of water under a bright 

lamp and having students observe the oxygen bubbles forming on the leaves. 

Step 3: Guided Practice (15 minutes) 

• Complete the vocabulary matching worksheet together, having students match terms such 

as autotroph, heterotroph, and guard cells to their definitions. 

(https://newpathworksheets.com/api/vocabulary/vocabulary-science-grade-7-

photosynthesis-and-respiration-2046-2.pdf) 

• Work through Practice Worksheet 1 as a class, focusing on the chemical equations and the 

questions about how many molecules of glucose and oxygen photosynthesis produces. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-7-

photosynthesis-and-respiration-2046-1.pdf) 

• Guide students to see the interconnection: the glucose and oxygen made in photosynthesis 

are the raw materials cellular respiration uses, and the carbon dioxide and water from 

respiration are reused in photosynthesis. 

Step 4: Independent Practice (15 minutes) 

• Have students complete Practice Worksheet 2 individually, identifying the products of 

cellular respiration and where its first and second stages take place (cytoplasm and 

mitochondria). (https://newpathworksheets.com/api/worksheet/worksheet-science-grade-

7-photosynthesis-and-respiration-2046-2.pdf) 

• Run the fermentation demonstration: mix yeast, warm water, and sugar in a bottle with a 

balloon on top, and have students record how the balloon inflates as carbon dioxide is 

released, then connect this to respiration without oxygen. 

• Ask students to write a short scientific explanation, using evidence from the worksheets, 

that traces energy from sunlight through photosynthesis into glucose and then through 

cellular respiration into usable energy. 

Step 5: Assessment (10 minutes) 

• Administer Practice Worksheet 0 as a short multiple-choice quiz covering the inputs and 

outputs of photosynthesis, the cell structures involved, and cellular respiration. 

(https://newpathworksheets.com/api/worksheet/worksheet-science-grade-7-

photosynthesis-and-respiration-2046-0.pdf) 
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• Have students classify everyday scenarios by process — a leaf in sunlight, a runner's aching 

muscles, and bread dough rising — identifying whether photosynthesis, aerobic respiration, 

or fermentation is happening. 

• Ask students to explain in one or two sentences why photosynthesis and cellular respiration 

are described as opposite but interconnected processes. 

 

       Differentiation Strategies 

For advanced learners:  

• Challenge students to balance and compare the photosynthesis and respiration equations 

and explain what the matching 6:6:1:6 ratio of molecules reveals about the conservation of 

atoms across both processes. 

• Have students research how C4 or CAM plants adapt photosynthesis to conserve water in 

hot or dry climates and present how this changes the timing of gas exchange. 

For learners needing support:  

• Provide a pre-labeled cell diagram showing a chloroplast and a mitochondrion side by side, 

with the reactants and products written next to each, so students can anchor each process 

to its structure. 

• Give students a cut-and-sort card set of reactants and products to physically place under 

'Photosynthesis' or 'Cellular Respiration' headings before they write anything down. 

 

         Extension Activities 

• Set up the Elodea-and-lamp investigation at different distances from the light and have 

students count oxygen bubbles per minute to see how light intensity changes the rate of 

photosynthesis. 

• Use bromothymol blue to test the carbon dioxide produced by germinating seeds or a small 

live organism over time as evidence that living things carry out cellular respiration. 

• Have students build a physical or digital model that follows one glucose molecule and 

oxygen from a plant into an animal and back, showing how matter cycles between 

photosynthesis and respiration. 

 

            Complete List of Available Resources: 

• NewPathWorksheets: Photosynthesis and Respiration 

(https://newpathworksheets.com/science/grade-7/photosynthesis-and-respiration-2046) 
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• Practice Worksheet 0 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-7-photosynthesis-and-respiration-2046-0.pdf) 

• Practice Worksheet 1 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-7-photosynthesis-and-respiration-2046-1.pdf) 

• Practice Worksheet 2 (https://newpathworksheets.com/api/worksheet/worksheet-science-

grade-7-photosynthesis-and-respiration-2046-2.pdf) 

• Vocabulary Worksheet 1 (https://newpathworksheets.com/api/vocabulary/vocabulary-

science-grade-7-photosynthesis-and-respiration-2046-1.pdf) 

• Vocabulary Worksheet 2 (https://newpathworksheets.com/api/vocabulary/vocabulary-

science-grade-7-photosynthesis-and-respiration-2046-2.pdf) 

• Vocabulary Worksheet 3 (https://newpathworksheets.com/api/vocabulary/vocabulary-

science-grade-7-photosynthesis-and-respiration-2046-3.pdf) 
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Photosynthesis and Respiration

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Chloroplast ATP Cytoplasm Autotroph

Alcoholic fermentation Carbon dioxide Chlorophyll Cellular respiration

1.  - a cellular process used by yeast and other
single-celled organisms to obtain energy

2.  - adenosine triphosphate; a molecule that
provides energy for chemical reactions

3.  - an organism that makes its own food using
the light of the sun

4.  - a heavy colorless gas composed of one
carbon and two oxygen molecules; makes up about 1/100th of the earth's
atmosphere

5.  - a process that cells use to get energy by
breaking down food molecules and releasing stored energy

6.  - a green pigment molecule that captures
energy from sunlight

7.  - an organelle that captures energy from the
sun and converts it into food

8.  - a substance found inside a cell that supports
and protects the organelles of a cell
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Photosynthesis and Respiration

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Chloroplast ATP Cytoplasm Autotroph

Alcoholic fermentation Carbon dioxide Chlorophyll Cellular respiration

1. alcoholic fermentation - a cellular process used by yeast and other
single-celled organisms to obtain energy

2. ATP - adenosine triphosphate; a molecule that provides energy for
chemical reactions

3. autotroph - an organism that makes its own food using the light of the
sun

4. carbon dioxide - a heavy colorless gas composed of one carbon and two
oxygen molecules; makes up about 1/100th of the earth's atmosphere

5. cellular respiration - a process that cells use to get energy by breaking
down food molecules and releasing stored energy

6. chlorophyll - a green pigment molecule that captures energy from
sunlight

7. chloroplast - an organelle that captures energy from the sun and
converts it into food

8. cytoplasm - a substance found inside a cell that supports and protects
the organelles of a cell
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Photosynthesis and Respiration

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Energy Heterotroph Mitochondrion Guard cells

Glucose Lactic acid
fermentation

Chloroplast Cytoplasm

1.  - an organelle that captures energy from the
sun and converts it into food

2.  - a substance found inside a cell that
supports and protects the organelles of a cell

3.  - the ability to do work

4.  - a simple sugar; often broken down from a
more complex carbohydrate molecule

5.  - a pair of cells found in a stoma that control
the size of the pore opening; help control the amount of gases moving in and
out of a leaf

6.  - an organism that cannot make its own food
and eats other living things to gain energy

7.  - a cellular process used to gain energy when
oxygen cannot be replenished fast enough to support the function

8.  - a rod-like organelle that produces most of
the energy that is used by a cell
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Photosynthesis and Respiration

Name___________________________ Class_________________ Date____________

Match each of the following terms to its definition:
Energy Heterotroph Mitochondrion Guard cells

Glucose Lactic acid
fermentation

Chloroplast Cytoplasm

1. chloroplast - an organelle that captures energy from the sun and
converts it into food

2. cytoplasm - a substance found inside a cell that supports and protects
the organelles of a cell

3. energy - the ability to do work

4. glucose - a simple sugar; often broken down from a more complex
carbohydrate molecule

5. guard cells - a pair of cells found in a stoma that control the size of the
pore opening; help control the amount of gases moving in and out of a leaf

6. heterotroph - an organism that cannot make its own food and eats other
living things to gain energy

7. lactic acid fermentation - a cellular process used to gain energy when
oxygen cannot be replenished fast enough to support the function

8. mitochondrion - a rod-like organelle that produces most of the energy
that is used by a cell
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