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GRADE 9: Life science 1 

Cell activity 

About this unit 
This unit is the first of six units on life science for 
Grade 9. 

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 11 and Grade 7. 

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 
world applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
describe and draw typical animal and plant cells, know the function of cell 
structures and relate the functions of specialised cells to their structures. 
They should already know that cells grow in size and increase in number by 
dividing in two. They should already be able to use a microscope. They 
should already be able to express qualitative and quantitative information 
through a range of techniques. 
 

Expectations 
By the end of the unit, students explain how substances get into and out 
of cells. They know how mitosis and meiosis differ. They communicate their 
results using a variety of techniques. 

Students who progress further understand the mechanisms of diffusion, 
osmosis and active transport, and relate these processes to the fluid mosaic 
model of a cell membrane. They record and process raw data appropriately 
and draw valid conclusions, allowing for errors and uncertainties.  

 

Resources 
The main resources needed for this unit are: 
• microscopes with high-power objective lenses, prepared slides of onion 

root tip squash and lily anther 
• a microscope that can be projected onto a screen 
• two different colours of plastic modelling clay, pipe cleaners or card to 

make model chromosomes 
• long glass tube sealed with rubber bungs at both ends, red litmus paper, 

ammonia solution 
• perfume, potassium permanganate or food colouring, sugar cube 
• visking tubing filled with cornflour and water, iodine solution 
• large and small balls or marbles, tray 
• grapes, potatoes, range of sugar and salt solutions 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• mitosis, meiosis, spindle, chromosome, chromatid, pole, gametes 
• osmosis, diffusion, isotonic 

UNIT 9L.1 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 9 standards 
 EXTENSION STANDARDS 

9.7.1 Explain how cells divide by mitosis during growth and by meiosis to 
produce gametes. 

11F.10.2 Recognise and describe the behaviour 
of chromosomes during mitosis and 
explain how this enables a constant 
number of chromosomes to be passed 
from cell to cell. 

7.7.2 Recognise and know the function of 
the cell nucleus, cell membrane, 
cytoplasm, vacuole and cell wall, and 
relate the overall structure of some 
specialised cells (e.g. nerve cells, 
sperm cells, xylem cells, palisade 
cells) to their functions. 

6.5.5 Know that cells grow in size and 
increase in number by dividing in 
two. 

 

11F.10.3 Recognise and describe the behaviour 
of chromosomes during meiosis and 
explain how this enables a constant 
number of chromosomes to be passed 
from generation to generation. 

 9.7.2 Explain diffusion and osmosis as mechanisms for the movement of 
substances into and out of cells. 

11F.5.2 Explain the structure and functioning 
of the fluid mosaic model of the cell 
membrane in relation to the properties 
of phospholipids and the mechanisms 
of diffusion, osmosis and active 
transport. 

3 hours 

Cell division; 
mitosis and 
meiosis 
 

4 hours 

How substances 
move in and out 
of cells by 
diffusion and 
osmosis 
 

1 hour 

Investigate rate 
of movement of 
water by osmosis 

 9.3.1 Present qualitative and quantitative data using a range of methods, such 
as descriptions and tables and through pictures graphs and diagrams, 
using ICT methods where appropriate, and draw conclusions from them. 
 

10F.3.2 Process raw data by the most 
appropriate means. 

Unit 9L.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review with students the work they did on growth and cell division in Grade 6 (e.g. by asking 
students to put diagrams showing the steps of cell division into the correct sequence). Focus on 
the step when the nucleus divides in two and ask students ‘What must have happened to the 
genetic material in the nucleus before it divided in two?’ 

Remind students that genetic material is contained in a number of chromosomes; in humans 
there are 46 chromosomes. Define mitosis as nuclear division that results in two identical 
daughter nuclei. Show students an animation of mitosis and explain that each chromosome 
doubles to make two chromatids prior to division. The chromosomes line up on a spindle which 
then carries one of each pair of chromatids to the poles. 

Let students observe prepared slides of onion root tip squash using high magnification so they 
can see the chromosomes lining up and chromatids moving apart. If available, use a 
microscope that can be projected to show these images to the whole class. 

Several websites have animations of mitosis and 
meiosis (e.g. www.cellsalive.com/mitosis.htm) 

Students do not need to learn the names of the 
phases of mitosis. 

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

Return to the number of chromosomes in a human nucleus. Ask students ‘What would happen 
if an egg and a sperm both contained 46 chromosomes when the egg was fertilised?’ Students 
should then be able to deduce that sperm and egg must contain half the number of 
chromosomes: in humans 23. Explain that meiosis is a special type of nuclear division that only 
occurs in sex organs to produce gametes. Without naming all the phases, show students an 
animation of meiosis to show how gametes end up with half the number of chromosomes. 

Let students observe chromosomes and chromatids in prepared slides of lily anther using a 
high-magnification microscope. If available, use a microscope that can be projected to show 
these images to the whole class. 

  

3 hours 

Cell division; mitosis and 
meiosis 
Explain how cells divide by 
mitosis during growth and by 
meiosis to produce gametes. 

Present qualitative and 
quantitative data using a 
range of methods, such as 
descriptions and tables and 
through pictures graphs and 
diagrams, using ICT methods 
where appropriate, and draw 
conclusions from them. 

Divide students into two groups – mitosis and meiosis. Provide pairs of students with plastic 
modelling clay, pipe cleaners or card and ask them to make four chromosomes made of pairs of 
chromatids ready to divide. Tell students in the mitosis group to practise moving the chromatids 
apart as occurs in mitosis. Tell students in the meiosis group to practise the two divisions that 
result in gametes. Now put students into groups of four, a pair from each group, and ask each 
pair to explain and demonstrate mitosis or meiosis to the other pair. 

Then ask each group of to summarise the similarities and differences between mitosis and 
meiosis in humans in a table (e.g. where in the body it occurs, number of daughter cells made, 
number of chromosomes in each daughter cell). 
 

  

Unit 9L.1 
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Objectives Possible teaching activities Notes School resources 

Ask students to draw a large diagram of an animal cell in the centre of a page. Ask them to 
suggest some substances that may move into or out of a cell. Explain that a lot of substances 
move into and out of the cell by diffusion, and water moves in and out by osmosis. 

Demonstrate diffusion in a number of ways: 
• Ask some students to stand in a line 0.5 m apart across the length of the classroom. Spray 

perfume onto a paper towel and place this at one end of the row. Ask students to raise their 
hand when they can smell the perfume. Record the time each student raises their hand and 
plot a line graph of distance against time. Ask students to suggest reasons why the shape of 
the graph is curved. 

• Prepare a long glass tube sealed with rubber bungs at both ends with pieces of damp red 
litmus paper placed at intervals down the tube. Introduce a watch glass containing cotton 
wool soaked in ammonia solution to one end of the tube and let students observe the red 
litmus changing to blue as the ammonia diffuses along the tube. 

• Drop a crystal of potassium permanganate or a drop of food colouring into warm water and 
let students observe what happens. 

• Place a model cell made of visking tubing and filled with cornflour and water into a bowl of 
dilute iodine solution and let students observe the iodine diffusing into the model cell and 
turning the cornflour solution black. 

Define diffusion and ask students to explain what is happening in each experiment in their own 
words. To demonstrate how particles move in diffusion from a high to a low concentration, add a 
sugar cube to warm water and ask students to model the diffusion by standing close together in 
rows and then moving about and spreading out evenly across the room. 

  4 hours 

How substances move in 
and out of cells by 
diffusion and osmosis 
Explain diffusion and osmosis 
as mechanisms for the 
movement of substances into 
and out of cells. 
 

Remind students that the cell membrane allows some substances to pass through it but not 
others – it is partially permeable. Explain that osmosis is a special kind of diffusion of water 
through a partially permeable membrane. Hollow out a well in a peeled potato and place some 
salt in the well. Put the potato in a dish with a little water. Leave for some time and let students 
observe the movement of water into the well to dissolve the salt. 

Model what is happening using a tray with a barrier across the middle made of pieces of plastic 
modelling clay with small gaps between them. Place a mixture of small and large balls or 
marbles onto the tray. On one side of the barrier place mostly large balls and a few small balls 
to represent a concentrated sugar solution; on the other side place a large number of small balls 
and a few large balls to represent a dilute sugar solution. Now agitate the tray so the balls roll 
about. Students will observe that only small balls can pass through the barrier and so there is 
an overall movement of small balls from where there are a lot to where there are only a few. 

Ask students to draw and annotate their own diagram of what happens in osmosis based on the 
model. 

 

 

 

 

 

 

 

 

 

 

To illustrate osmosis further, place grapes in a range of sugar solutions and water; leave for 
24 hours. Let students observe the striking effects of osmosis: some grapes will have shrivelled 
while others will have burst. Ask students to write a conclusion to this experiment explaining 
what has happened to each grape in terms of osmosis and to identify which sugar solution is 
closest to the concentration of grape juice inside the grape. Introduce the term isotonic to 
describe two solutions that are the same concentration. 
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Objectives Possible teaching activities Notes School resources 

Extension activity 

Ask students to research isotonic drinks on the Internet and read the claims made for isotonic 
drinks on packaging and advertisements. Ask them to evaluate whether isotonic drinks are 
really necessary. Suggest that they carry out taste tests on isotonic drinks and make their own 
isotonic drinks. 
 

 

ICT opportunity: Use of the Internet. 

Enquiry skill 9.1.3 

 

1 hour 

Investigate rate of 
movement of water by 
osmosis 
Present qualitative and 
quantitative data using a 
range of methods, such as 
descriptions and tables and 
through pictures graphs and 
diagrams, using ICT methods 
where appropriate, and draw 
conclusions from them. 
 

Challenge students to investigate how much water moves into and out of cells by osmosis. 
Provide pairs of students with a potato and ask them to carry out the following procedure. Cut 
the potatoes into several chips of equal size and mass. Record the starting length and mass of 
the potato chips. Place the chips in a range of salt solutions and leave for 24 hours. Then 
measure and record the new length and mass of each chip. Ask students to present their 
results as a line graph and write a conclusion explaining what happens in terms of gain or loss 
of water by osmosis. 

 

Enquiry skill 9.3.1 
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Assessment 

Assessment Examples of assessment tasks and questions Notes School resources 

Explain the following everyday events in terms of osmosis: 

a. Raisins swell up if you soak them in water. 

b. Lettuce goes limp if you soak it in salt water to kill greenfly. 

c. Salting meat prevents bacteria from growing on it. 

  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. 

Pelargoniums (geraniums) are plants that can be grown from cuttings or seeds. 

a. When pelargoniums are grown from cuttings, what type of cell division takes place as the 
cuttings grow? 

b. A pelargonium seed is made when two gametes fuse; what are the names of these two 
gametes in plants? 

c. What type of cell division takes place to produce gametes? 

d. The cells of the pelargonium plant have 22 chromosomes. 

 i. How many chromosomes do cells of the cuttings have? 

 ii. How many chromosomes do the gametes have? 

e. Masood wants to grow new pelargonium plants that are identical to the plant he already has. 
Should he take cuttings or plant seeds from the plant? Give a reason for your answer. 
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