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Checkpoint Task
Photosynthesis

Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 6. This Checkpoint Task should be used in conjunction with the KS3–4 Twenty First Century Science Biology B Transition Guide Photosynthesis, which supports OCR GCSE (9–1) Twenty First Century Science Biology B.

When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction

The idea of the first task is to identify understanding of the keywords in relation to photosynthesis.  All of these keywords should be familiar to learners from Key Stage 3 and they will be used constantly in the teaching of this topic at GCSE level, so it is essential that learners are able to use them effectively.  It is important before moving onto data interpretation and practical investigations that learners have a good understanding of the photosynthesis basics.

The second activity is used to develop this further, using concepts relating to limiting factors and respiration.  Learners have the opportunity to explain ideas and this will determine the level of their understanding.

Quite often learners get muddled up between respiration and photosynthesis when learning about plants, as they do both reactions.  The third check point activity is based on identifying the key differences between the two processes and making it clear that plants carry out both processes.

Further information

Information can be found on the following links:

http://www.saps.org.uk/secondary/teaching-resources/134-photosynthesis-a-survival-guide-teaching-resources 

Chemistry for Biologists:

http://www.rsc.org/Education/Teachers/Resources/cfb/Photosynthesis.htm 

This is at a higher level than GCSE, to assist with questions that higher ability learners may ask.

Task 1

Task 1 is differentiated in 3 ways.  For higher ability learners – no words are provided.  For most learners the words could be provided, but with no indication of how many times they are used.  For lower ability learners, the words are provided, indicating how many times they are used.  This can then be peer/self-assessed using the section in the table to give immediate feedback.

	Description
	Keyword

	The green pigment that absorbs light energy
	Chlorophyll

	The part of the plant cell where photosynthesis occurs
	Chloroplasts

	The chemical formula for this molecule is C6H12O6
	Glucose

	The raw material for photosynthesis that diffuses into the leaf 
	Carbon dioxide

	The colourless gas that plants produce during photosynthesis
	Oxygen

	This is converted from glucose to store in plant cells
	Starch 

	Things that affect the rate of photosynthesis 
	Limiting factors

	This substance is used as “fuel” in respiration
	Glucose

	The energy source for plants to make their own food
	Light energy

	The part of the plant where photosynthesis occurs
	Leaf

	These molecules catalyse reactions for biological processes
	Enzymes

	The raw material that plants absorb through the roots
	Water

	These pores in the leaf allow gases to diffuse in and out
	Stomata 

	This organic substance is made in photosynthesis
	Glucose 

	Light intensity, carbon dioxide concentration, temperature are examples of…
	Limiting factors 

	The process used by all living organisms to release energy
	Respiration 

	The organ that absorbs water in the plant
	Roots 

	This is transported in the phloem up and down the plant 
	Sugars/sucrose/glucose

	Bubbles that come off a plant underwater contain this gas
	Oxygen 

	The xylem tube carries this up the plant
	Water 

	This gas combines with hydrogen to make glucose
	Carbon dioxide 


Answers:
Task 2
For Task 2 learners need to decide whether the statements are true or false.  Once they have done this, for any false statements – they should be corrected underneath and for any true statements – further detail and explanations of the statements should be provided.  
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Suggested answers:
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Plants grow faster on warm sunny days 


True
 
False


2. Light is required for photosynthesis 



True
 
False


3. Oxygen is required for photosynthesis



True
 
False


4. Photosynthesis speeds up in the cold



True
 
False


5. Plants produce glucose by photosynthesis


True
 
False


6. Glucose is converted to starch for storage


True
 
False

7. Plants only carry out respiration in the dark


True
 
False


8. Plants carry out respiration for 24 hours a day


True
 
False

9. Plants can use the carbon dioxide from respiration for photosynthesis

True
 
False


10. Plants can use the oxygen from respiration for photosynthesis


True
 
False


11. Factors that affect the rate of photosynthesis are: oxygen concentration, light intensity and temperature

True

False

12.  Enzymes speed up the rate of chemical reactions and are used up 

True

False

Task 3 

The lower ability task will be done as a worksheet and learners are provided with a selection of statements that they write into the ‘photosynthesis’ or ‘respiration’ column.

For middle/high ability – learners should be told to draw a blank table and be given prompts as to the kinds of things they could compare; such as: products, reactants, type of reaction, location, how energy is utilised/stored, which organisms use the process.

Answers:

	Photosynthesis
	Respiration

	Carbohydrates made

Oxygen is released

Takes place in green plants and algae

Energy is stored

Carbon dioxide is used to make organic molecules

Light is needed

Endothermic reaction 

Manufactures food 

Water is used and split

Occurs in chloroplasts
	Carbohydrates used

Oxygen is used

Takes place in all living cells

Energy is released

Carbon dioxide is released

Can take place in light or dark 

Exothermic reaction

Uses up stored food

Water is made

Occurs in mitochondria 






Checkpoint Task
Photosynthesis

Learner Activity
Task 1: Lower Ability

This task will check your understanding of keywords relating to photosynthesis.

You need to read the descriptions and decide which of the keywords below it relates to.  

Some of the keywords are used more than once – you can cross the words out as you add them to the descriptions table so that all of the keywords are used.

Keywords:

	carbon dioxide
	carbon dioxide
	chlorophyll

	chloroplasts
	enzymes
	glucose

	glucose
	glucose
	leaf

	light energy
	limiting factors
	limiting factors

	oxygen
	oxygen
	respiration

	roots
	starch
	stomata

	sugars/sucrose
	water
	water


Descriptions:
	Description
	Keyword

	1. The green pigment that absorbs light energy
	

	2. The part of the plant cell where photosynthesis occurs
	

	3. The chemical formula for this molecule is C6H12O6
	

	4. The raw material for photosynthesis that diffuses into the leaf 
	

	5. The colourless gas that plants produce during photosynthesis
	

	6. This is converted from glucose to store in plant cells
	

	7. Things that affect the rate of photosynthesis 
	

	8. This substance is used as “fuel” in respiration
	

	9. The energy source for plants to make their own food
	

	10. The part of the plant where photosynthesis occurs
	

	11. These molecules catalyse reactions for biological processes
	

	12. The raw material that plants absorb through the roots
	

	13. These pores in the leaf allow gases to diffuse in and out
	

	14. This organic substance is made in photosynthesis
	

	15. Light intensity, carbon dioxide concentration, temperature are examples of…
	

	16. The process used by all living organisms to release energy
	

	17. The organ that absorbs water in the plant
	

	18. This is transported in the phloem up and down the plant 
	

	19. Bubbles that come off a plant underwater contain this gas
	

	20. The xylem tube carries this up the plant
	

	21. This gas combines with hydrogen to make glucose
	


Task 1: Middle Ability

This task will check your understanding of keywords relating to photosynthesis.

You need to read the descriptions and decide which of the keywords at the bottom it relates to.  The words may be used once or multiple times. 

Keywords:

	carbon dioxide
	chlorophyll
	chloroplasts

	enzymes
	glucose
	leaf

	light energy
	limiting factors
	oxygen

	respiration
	roots
	starch

	stomata
	sugars/sucrose
	water


Descriptions:
	Description
	Keyword

	1. The green pigment that absorbs light energy
	

	2. The part of the plant cell where photosynthesis occurs
	

	3. The chemical formula for this molecule is C6H12O6
	

	4. The raw material for photosynthesis that diffuses into the leaf 
	

	5. The colourless gas that plants produce during photosynthesis
	

	6. This is converted from glucose to store in plant cells
	

	7. Things that affect the rate of photosynthesis 
	

	8. This substance is used as “fuel” in respiration
	

	9. The energy source for plants to make their own food
	

	10. The part of the plant where photosynthesis occurs
	

	11. These molecules catalyse reactions for biological processes
	

	12. The raw material that plants absorb through the roots
	

	13. These pores in the leaf allow gases to diffuse in and out
	

	14. This organic substance is made in photosynthesis
	

	15. Light intensity, carbon dioxide concentration, temperature are examples of…
	

	16. The process used by all living organisms to release energy
	

	17. The organ that absorbs water in the plant
	

	18. This is transported in the phloem up and down the plant 
	

	19. Bubbles that come off a plant underwater contain this gas
	

	20. The xylem tube carries this up the plant
	

	21. This gas combines with hydrogen to make glucose
	


Task 1: Higher Ability
This task will check your understanding of keywords relating to photosynthesis.

You need to read the descriptions and identify a keyword which fits; words may appear more than once.
Descriptions:
	Description
	Keyword

	1. The green pigment that absorbs light energy
	

	2. The part of the plant cell where photosynthesis occurs
	

	3. The chemical formula for this molecule is C6H12O6
	

	4. The raw material for photosynthesis that diffuses into the leaf 
	

	5. The colourless gas that plants produce during photosynthesis
	

	6. This is converted from glucose to store in plant cells
	

	7. Things that affect the rate of photosynthesis 
	

	8. This substance is used as “fuel” in respiration
	

	9. The energy source for plants to make their own food
	

	10. The part of the plant where photosynthesis occurs
	

	11. These molecules catalyse reactions for biological processes
	

	12. The raw material that plants absorb through the roots
	

	13. These pores in the leaf allow gases to diffuse in and out
	

	14. This organic substance is made in photosynthesis
	

	15. Light intensity, carbon dioxide concentration, temperature are examples of…
	

	16. The process used by all living organisms to release energy
	

	17. The organ that absorbs water in the plant
	

	18. This is transported in the phloem up and down the plant 
	

	19. Bubbles that come off a plant underwater contain this gas
	

	20. The xylem tube carries this up the plant
	

	21. This gas combines with hydrogen to make glucose
	


Extension: create your own statements that are in addition to those used and for the same keywords.  You could include some about other parts of the leaf e.g. guard cells 

	Description
	Keyword

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Task 2: True or False?

Firstly, you need to identify if the statements are true or false. Tick the correct box.

Secondly, rewrite any false statements underneath so that they are correct.  For any true statements, add some further detail which helps to explain the statement.


1. Plants grow faster on warm sunny days 


True
 
False


2. Light is required for photosynthesis 



True
 
False


3. Oxygen is required for photosynthesis



True
 
False


4. Photosynthesis speeds up in the cold



True
 
False


5. Plants produce glucose by photosynthesis


True
 
False

6. Glucose is converted to starch for storage


True
 
False


7. Plants only carry out respiration in the dark


True
 
False


8. Plants carry out respiration for 24 hours a day


True
 
False

9. Plants can use the carbon dioxide from respiration for photosynthesis

True
 
False


10. Plants can use the oxygen from respiration for photosynthesis


True
 
False


11. Factors that affect the rate of photosynthesis are: oxygen concentration, light intensity and temperature

True

False

12.  Enzymes speed up the rate of chemical reactions and are used up 

True

False


Task 3: Lower Ability:

People often get confused between photosynthesis and respiration.

Complete the table using the statements below to compare the two processes.

	Photosynthesis
	Respiration

	
	


· Carbohydrates made

· Carbohydrates used

· Oxygen is used

· Oxygen is released

· Takes place in all living cells

· Takes place in green plants and algae

· Energy is released

· Energy is stored

· Carbon dioxide is released

· Carbon dioxide is used to make organic molecules

· Light is needed

· Can take place in light or dark 

· Exothermic reaction

· Endothermic reaction 

· Uses up stored food

· Manufactures food 

· Water is used and split

· Water is made

· Occurs in chloroplasts

· Occurs in mitochondria 
Task 3: Middle/Higher Ability:

People often get confused between photosynthesis and respiration.

Complete the table which compares photosynthesis and respiration.

Extension: fill in the third column where you can write similarities for the two processes.

	Photosynthesis
	Respiration
	Both (similarities)

	
	
	


(











This is because enzymes are able to work faster and there is plenty of light energy.














(





Light energy is absorbed by the chlorophyll.








(











Oxygen is a product of photosynthesis and is released into the atmosphere or used by the plant in aerobic respiration.














(





Photosynthesis is slowed when it is cold, as the enzymes do not work as quickly due to fewer collisions between the molecules.








(











Plants do produce glucose, which is either converted into starch for storage, used to make lipids, proteins and other carbohydrates.














(





It is stored as starch as it is insoluble, whereas glucose is soluble.








(











Plants carry out respiration all day as it does not depend on light energy.














(





Respiration does not require light energy so can take place all the time.














(





So not all of the waste carbon dioxide from respiration is released from the plant, some is used as a raw material for photosynthesis 











(





Some of it is used in respiration and some diffuses out of the leaf through the stomata














(





Factors that affect the rate of photosynthesis are: carbon dioxide concentration, light intensity and temperature.








(











Enzymes speed up the rate of chemical reactions and can be reused.
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