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GRADE 8: Life science 4 

Photosynthesis 

About this unit 
This unit is the fourth of six units on life science 
for Grade 8.  

This unit is designed to guide your planning and 
teaching of lessons on life science. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 9 and Grade 6. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and 'real 
life' applications. 
 

Previous learning 
To meet the expectations of this unit, students should already know that 
green plants make their own food and that the cells of the green parts of a 
plant contain chloroplasts. They should already know that light is needed for 
photosynthesis to take place. They should already be able to use secondary 
evidence and information critically. 
 

Expectations 
By the end of the unit, students describe the structure and function of 
plant cells involved in photosynthesis. They know that green plants 
make their own food by photosynthesis, which requires light and the 
chlorophyll in chloroplasts, together with water and carbon dioxide, and 
that oxygen is produced. They identify patterns, consider the validity of 
evidence, the extent to which it supports a prediction, and draw conclusions. 
They use word equations to represent chemical reactions. 

Students who progress further explain and give the formula for 
photosynthesis. They evaluate evidence before drawing generalised 
conclusions. They represent simple chemical reactions with symbol 
equations. 
 

Resources 
The main resources needed for this unit are: 
• photographs or video clips, including time-lapse sequences, showing 

plants growing to enormous size 
• carbonated water and a block of wood, plants growing in water 
• data on the carbon dioxide and oxygen concentration around leaves over 

a 24-hour period 
• prepared microscope slides of transverse section of a leaf, Elodea, moss 

leaves, microscopes with high-power objective lenses. 
• variegated plant (e.g. geranium (pelargonium), ethanol and iodine 

solution) 
• set of cards, each with H, C or O on them, or a molecular model kit 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• photosynthesis, chlorophyll, chloroplasts, palisade cells 
• biomass, variegated leaf 
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Standards for the unit 

7 hours 
 SUPPORTING STANDARDS 

Including Grade 6 and 7 
standards 

 CORE STANDARDS 
Grade 8 standards 

 EXTENSION STANDARDS 
Including Grade 9 standards 

8.10.1 Describe the structure and function of plant cells involved in 
photosynthesis. 

6.6.3 Know the parts of flowering plants 
that are responsible for anchorage 
(roots), circulation (xylem and 
phloem), gas exchange (stomata), 
food production (leaves and stems), 
reproduction (flowers) and waste 
removal (stomata). 

8.10.2 Know that green plants make their own food by photosynthesis and that 
water and carbon dioxide are required and oxygen is produced.  

9.11.1 State the word and formula equations 
for photosynthesis; explain the 
process as a biochemical reaction in 
chloroplasts that involves the 
absorption of light energy, which 
causes water and carbon dioxide to 
react to generate glucose and oxygen. 

 8.10.3 Know that light energy and chlorophyll contained in chloroplasts are 
requirements for photosynthesis. 

 

 8.10.4 Construct the chemical equation for photosynthesis in words and symbols.  

7.1.2 Use secondary evidence and 
information selectively and critically. 

8.1.2 Consider the extent to which the evidence justifies a conclusion or supports 
a prediction or hypothesis, and identify further investigations that might be 
needed. 

9.1.2 Evaluate the strength of evidence and 
assess the validity of conclusions 
before arriving at a viewpoint. 

2 hours 

Structure and 
function of 
palisade cells 
 

3 hours 

Chlorophyll and 
chloroplasts 
 

2 hour 

Equation for 
photosynthesis 

  8.3.4 Express chemical reactions in the form of word equations. 9.3.5 Use symbol equations to represent 
simple chemical reactions and 
physical relationships. 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review what students already know about photosynthesis. Define biomass as the mass of living 
matter. Show students a range of photographs or video clips, including, if possible, time-lapse 
sequences, illustrating that new biomass is formed as plants grow and that they can grow to an 
enormous size. Ask them to suggest where the new material in plants comes from. A common 
misconception is that plants get food from the soil; show students images that challenge this 
(e.g. plants growing without soil, plants growing in pots where the soil is not used up). Explain that 
plants make new biomass through the process of photosynthesis using the energy from sunlight 
and the raw ingredients water and carbon dioxide. 

Hold up a bottle of carbonated water and a block of wood to illustrate how amazing it is that plants 
can convert a gas and water into solid biomass. 

 Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

2 hours 

Structure and function of 
palisade cells 
Describe the structure and 
function of plant cells involved 
in photosynthesis. 

Know that green plants make 
their own food by 
photosynthesis and that water 
and carbon dioxide are 
required and oxygen is 
produced.  
 

Review students’ knowledge of plant cell structure by asking them to draw and label a typical 
plant cell. Provide them with a prepared microscope slide of a transverse section of a leaf so that 
they can see the internal structure. Ask students to compare the leaf cells close to the upper 
surface with other cells and to suggest how palisade cells are adapted for photosynthesis 
(e.g. palisade cells are arranged in rows so that chloroplasts get maximum exposure to light that 
only passes though one cell wall).  

Ask students to draw a diagram of a leaf and annotate it with information about how the leaf is 
designed for its function to photosynthesise. 
 

Students will need prepared slides and 
microscopes. 

 

Remind students that plants need light as well as carbon dioxide and water in order to grow well. 
Establish that the chlorophyll contained in the chloroplasts of plant cells enables them to absorb 
light, which is necessary for photosynthesis. Provide data on the carbon dioxide and oxygen 
concentration around leaves over a 24-hour period. Ask students to find patterns in this data and 
to relate these to night and day. Establish that the evidence supports photosynthesis taking place 
in the presence of light.  

Enquiry skill 8.1.2  

Ask students to prepare their own slides of Elodea or moss leaves using a microscope with high-
power objective lens. If you light the slide from the side, students may observe the chloroplasts 
moving to maximise their exposure to light.  

Encourage students to find video clips of Elodea cells on the Internet 

ICT opportunity: Use of the Internet. 
 
 

Video clips are available at 
www.sciencefix.com/video/elodea_1.mov 

 

3 hours 

Chlorophyll and 
chloroplasts 
Know that light energy and 
chlorophyll contained in 
chloroplasts are requirements 
for photosynthesis. 

Consider the extent to which 
the evidence justifies a 
conclusion or supports a 
prediction or hypothesis, and 
identify further investigations 
that might be needed. 

Explain to students that the glucose formed in photosynthesis is usually stored as starch and ask 
them about a test for starch. Students will carry out a series of experiments testing for starch in 
Grade 9. For this unit, demonstrate testing for starch in a variegated leaf (e.g. geranium 
(pelargonium)). Before you test the leaf, take a digital photograph or draw a sketch of the 
distribution of chlorophyll in the variegated leaf. Boil the leaf in ethanol in a hot water bath to 
remove the chlorophyll, and then test the leaf for starch with iodine solution. Ask students to 
compare the distribution of starch with the distribution of chlorophyll. 

Enquiry skill 8.1.2  
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Objectives Possible teaching activities Notes School resources 

Extension activity 
Challenge students use the Internet or reference materials to find out about plants that do not 
have green leaves and ask: ‘Do they still have chlorophyll?’ and ‘Why are their leaves dark red?’  
 

 
ICT opportunity: Use of the Internet. 

 

Review what students have learnt about photosynthesis and write up the word equation for 
photosynthesis on the board or OHP. Ask students for the chemical formulae of water, carbon 
dioxide and oxygen and write these symbols below the word equation. Explain to students that, in 
a chemical reaction, the reactants react to make new substances and whatever elements are in 
the reactants will also be in the products. Ask students to work out the three elements that 
glucose is made of, and then provide them with the formula for glucose to complete the symbol 
equation.  

To show students how to balance the symbol equation, provide groups of students with pieces of 
card with the letter H, C or O written on them, or a molecular model kit. Students will need six C, 
twelve H and eighteen O. First ask students to make six molecules of water and six molecules of 
carbon dioxide. Then tell them to use these reactants to make the products; one molecule of 
glucose and six molecules of oxygen. 

Enquiry skill 8.3.4  2 hours 

Equation for 
photosynthesis 
Construct the chemical 
equation for photosynthesis in 
words and symbols. 

Express chemical reactions in 
the form of word equations. 

Remind students that glucose is the first product of photosynthesis and that this is often converted 
into other substances. Explain that a plant’s biomass consists of many different substances that 
have been made from glucose. Ask students to suggest some foods made of plant products 
(e.g. vegetable oil, flour, lentils) and ask them to use their knowledge of the components of a 
balanced diet to say what types of food are found in these products (i.e. fats, carbohydrates, 
proteins, fibre). Explain that, to make proteins, plants need more than just the three elements 
carbon, oxygen and hydrogen; ask students where plants get additional elements from. They 
should recall from Grade 7 that plants get nitrogen and other elements as nutrients from the soil. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

In 1637, a Belgian scientist, Van Helmont carried out an experiment with a tree. He measured 
the mass of a small tree and a pot of soil, then he planted the small tree in the pot of soil and 
watered the tree for 5 years, he did not add anything else to the pot. At the end of 5 years he 
measured the mass of the tree and the pot of soil again. 

Here are the results of his experiment: 
 

 Mass of tree (kg) Mass of soil (kg) 

At the start of the experiment 2 90.6 

After 5 years 76.7 90.5 
 

a. What was the increase in mass of the tree? Explain this increase in mass. 

b. What was the decrease in mass of the soil? Explain this decrease in mass. 

c. Describe a similar experiment you could carry out that would provide evidence in 5 weeks 
rather than 5 years. Include in your plan the detail of what plants you will use, what you will 
do and what you will measure. 

  

Match the following terms to the definitions in the table below. Chloroplast, chlorophyll, palisade 
cell, variegated and biomass. 
 

Term Definition 

 Upper layer of a leaf and main site of photosynthesis 

 Pigment that traps light energy 

 Amount of living material 

 Plant with green and white patches  

 Part of cell responsible for photosynthesis 
 
 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

There is a useful assessment activity for photosynthesis on the website 
www.psionica.co.uk/biology/KS3Biology/questions/photoquestions.htm. 
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