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Introduction  

1 This booklet contains a concept-driven scheme of work and some suggested activities for 

the Edexcel GCSE in Additional Science Unit B2 Topic 2: Divide and Develop. 

2 Two schemes of work are available for each topic in separate booklets. One of these 

booklets contains a scheme of work that is concept-driven ie scientific ideas are presented 

before their applications are explored. The other booklet contains a scheme of work that is 

context-driven ie applications of science are presented before the scientific principles used 

in these applications are explored.  

3 Booklets for each GCSE in Additional Science topic are provided free of charge to centres 

who are offering the Edexcel GCSE suite of Science qualifications via the secure area of the 

Edexcel website (www.edexcel.org.uk). 

4 Although Edexcel owns the copyright for the booklets, they are provided in Word format so 

that Edexcel centres may customise the schemes if required. 

5 Each lesson is designed to last for 50 minutes although the total teaching time is not stated 

in the specification; teachers may adjust the schemes of work to accommodate the time 

available in individual centres.  

6 Centres are responsible for the overall risk assessment of experimental work undertaken by 

students. 

7 Attention is drawn to the need for safe practice when students carry out laboratory 

experiments or observe demonstrations. Particular attention is drawn to the possible hazards 

associated with electrical equipment, the handling of micro-organisms and ionising 

radiation. Strict aseptic conditions should be used when undertaking practical work. 

Reference must be made to COSHH regulations and any specific local education authority 

restrictions. 

Relevant advice can be obtained from the following publications: 

 CLEAPSS Laboratory Handbook (available from CLEAPSS School Science Service, 

website www.cleapss.org.uk) 

 Control of Substances Hazardous to Health Regulations (HSE, 2005) ISBN 0717629813 

 Hazcards (2004 update available from CLEAPSS School Science Service) 

 Topics in Safety, Third Edition (ASE, January 2001) ISBN 0863573169. 
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LESSON 1: Cell division 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.1 

B2 

2.2 

B2 

2.3 

7A Cells. 

 

Cell division occurs 

by mitosis to produce 

regular cells and by 

meiosis to produce 

gametes. 

Discuss with the class how we grow 

and how cells can repair themselves. 

Introduce key words. 

Activity 2.1.1: Mitosis. 

Model the process with pipe cleaners. 

In particular, students should note the 

way the chromosomes split, how many 

daughter cells are created and the 

chromosome numbers of parent and 

daughter cells. 

Activity 2.1.2: Meiosis. 

Model the process with pipe cleaners. 

In particular, students should note the 

way the chromosomes split, how many 

daughter cells are created and the 

chromosome numbers of parent and 

daughter cells. 

Show clip of mitosis and meiosis — 

lots of internet sources or software 

animations are available. For example 

try ‘ClickScience’.  

Activity 2.1.3: Cell division — 

comparing mitosis and meiosis. — 

Task 1. 

Activity sheet 2.1.1: 

Mitosis. The second 

sheet gives more 

help for those who 

will find this topic 

difficult. 

Pipe cleaners. 

Activity sheet 2.1.2: 

Meiosis. The second 

sheet gives more 

help for those who 

will find this topic 

difficult. 

Video/animation of 

mitosis and meiosis. 

Activity sheet 2.1.3: 

Cell division — 

comparing mitosis 

and meiosis. 

www.clickscience.

com  

Describe mitosis as the 

division of a cell to 

produce two nuclei 

with identical sets of 

chromosomes, for 

growth or replacement. 

Describe meiosis as 

the division of a cell to 

produce four haploid 

nuclei with sets of 

chromosomes that are 

not genetically 

identical to produce 

gametes eg sperm and 

ovum. 

Explain the differences 

between mitosis and 

meiosis. 

  

Homework: Task 2 from Activity sheet 2.1.3: Cell division — comparing mitosis and meiosis.  
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LESSONS 2 and 3: Growth 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 2.4 

B2 2.5 

B2 

2.10 

 

7A Cells. 

 

All living things 

grow by means of 

cell division, cell 

elongation and 

differentiation. 

A species will have a 

size range. 

Discussion — what is growth? 

Come up with an agreed definition, 

such as ‘growth is an irreversible 

increase in size or mass of an 

organism’. 

Do class discussion questions from 

Activity 2.2.1: Growth. 

Activity 2.2.2: Looking at human 

growth. 

Activity: Size ranges. 

Measure and record the height of 

the class — the more data you can 

collect from the same age group, 

the better the results will be. 

Plot a line graph. 

Discuss data and bellshaped curve 

as representing a range being 

typical of any type of continuous 

variation. 

Activity sheet 2.2.1: 

Growth. 

Activity sheet 2.2.2: 

Looking at human 

growth. 

Metre rulers. 

Graph paper. 

Discuss the meaning of 

growth, in terms of 

increase in size; length; 

wet weigh; dry weight. 

Understand how cell 

division, elongation and 

differentiation 

contribute to the growth 

and development of an 

organism. 

Explore the 

phenomenon that 

organisms have a size 

range for that particular 

species: height in 

humans is a continuous 

variable, influenced by 

a number of genes, 

hormones and nutrition. 

C: 

2.1 

N: 

2.3 

 

 

Homework: Evaluate the collection of the height data — is it accurate? What could make it more accurate? What are continuous variables affected by? 

Consider and write an outline report to measure the growth of a named organism. 
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LESSON 4: The potential of stem cells 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.6 

B2 

2.7 

B2 

2.8 

 

7A Cells. 

 

Stem cells have 

enormous potential in 

science but there are 

ethical issues to be 

considered. 

Discuss the ‘Hayflick limit’ and 

the fact that stem cells and 

cancer cells have no Hayflick 

limit. 

What is a stem cell? Use 

University of Utah website at 

http://gslc.genetics.utah.edu. 

Select ‘Stem cells in the 

spotlight’ and then select ‘What 

is a stem cell?’  

followed by ‘What are the 

different types of stem cell’. 

Download worksheet ‘Ethics and 

stem cell research’. This subject 

needs some prior thought. 

Bullet point your ethical 

concerns and scientific responses 

on the use of stem cells. 

Discuss homework assignment. 

Newspaper articles on 

stem cell research if 

available. 

Internet access. 

‘Ethics and stem cell 

research’ from 

www.biotechnologyon

line.gov.au 

Additional resources 

available from the 

bbsrc (biotechnology 

and biological sciences 

research council) 

website, 

www.bbsrc.ac.uk/ 

society/issues/position 

 

Explore the scientific 

evidence for the potential 

of stem cell research. 

Understand that cells 

have a limit to the 

number of divisions they 

undergo, the Hayflick 

limit; stem cells and 

cancer cells have no 

Hayflick limit. 

Understand that animal 

stem cells differentiate 

into all other types of 

cells, but lose this ability 

as the animal matures. 

Discuss regeneration in 

animals (including 

spiders, worms and 

reptiles) and why it is 

relatively rare 

ICT: 

2.1 

Potentially 

sensitive 

subject. 

Homework: Complete a section (eg radio report) from the worksheets available from the website http://gslc.genetics.utah.edu. 

Bullet point your ethical concerns and scientific responses on the use of stem cells. 
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LESSON 5: Using science to make some tough decisions 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 2.9 

B2 

2.16 

 

7A Cells. 

7B Reproduction. 

 

The human foetus 

develops gradually 

over a period of 40 

weeks. 

If an abortion is 

necessary, it must be 

carried out by the 24th 

week of pregnancy. 

Study 1: Abortion 

Discuss and look at embryo to 

foetal development. When is a 

foetus a viable organism? What is 

the earliest it could survive outside 

the womb unaided by medical 

care? 

Discussion — Why is the 24th 

week of pregnancy the cut-off 

point for terminations? Students 

should consider the growth and 

development of the foetus. 

Study 2: What are the health and 

ethical concerns of using growth 

factors to enhance performance in 

sport? 

Consider using a sports story, for 

example, Ben Johnson: 

(http://archives.cbc.ca). 

Students to write a 500-word 

essay/report on this aspect of drugs 

in sport. Warn students to consider 

the validity of the websites they 

refer to — avoid the commercial 

ones. 

www.babycenter.co

m/fetaldevelopment 

http://pregnancy.abo

ut.com 

Select 3D images 

from the ultrasound 

gallery. 

Internet access. 

Search on ‘drugs in 

sport’. 

Activity sheet 2.5: 

Using science to 

make some tough 

decisions. 

Explore the scientific 

evidence that 

contributes to the 

decision regarding the 

legality and age of 

termination of a 

foetus. 

Discuss the ethics and 

health concerns of 

using growth factors to 

enhance performance 

in sport. 

C: 

2.1 

2.3 

ICT: 

2.1 

2.2 

2.3 

 

 

Homework: Complete the 500-word essay/report started in class on drugs in sport. 
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LESSONS 6 and 7: Plant growth and distribution 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.11 

B2 

2.12 

B2 

2.13 

9C Plants and 

photosynthesis. 

9D Plants for food. 

 

Factors such as 

nutrients, light, 

temperature, carbon 

dioxide and oxygen 

affect plant 

distribution. 

Plant ‘hormones’ 

affect their growth. 

Plant distribution  

Discuss the elements found in fertilisers 

and why they are there. 

Plant nutrients — see Activity 2.6.1 

Activity 2.6.2: The effect of light 

intensity on plant growth. Students feed 

back their answers in a group discussion 

— each group could take one factor. 

Discussion: how was rate measured? 

Why? What problem might there be 

with this measure of rate? What 

happened in the light intensity graph? 

Why? (light + heat = enzymes 

denatured) Could the graph titles be 

better? Is there anything wrong with the 

graph labels? How are you going to 

measure the effects of oxygen? 

Students plan an experiment on one of 

these factors and include an expected 

outcome. 

Activity 2.6.3: Plant distribution.  

Plant growth 

Discuss what tropisms are and relate to 

everyday features: plant leaves grow 

toward light, roots grow down etc. 

Fertiliser bags 

(empty). 

Activity sheet 2.6.1: 

Nutrient requirements 

of plants (two versions 

— one with ‘fill in the 

gap’ words supplied). 

Use pictures and an 

unhealthy plant if 

available. 

Activity sheet 2.6.2: 

The effect of light 

intensity on plant 

growth. 

Activity sheet 2.6.3: 

Plant distribution. 

Activity sheet 2.6.4: 

Plant tropisms. 

Activity sheet 2.6.5: 

Plant growth quiz. 

 

Discuss the factors 

affecting the growth 

and distribution of 

plants, including: 

 nutrients 

 light 

 temperature 

 carbon dioxide 

 oxygen 

 plant 

‘hormones’. 

Interpret data on how 

environmental 

factors affect the 

distribution of plants. 

Discuss fruit 

initiation in plants 

and how it can be 

manipulated with 

artificial hormones. 

C: 

2.1 

N: 

2.1 

2.3 
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LESSONS 6 and 7: Plant growth and distribution (continued) 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

   Activity 2.6.4: Plant tropisms. 

With higher-level students discuss fruiting 

initiation and longer storage of fruits using 

artificial hormones. 

Activity 2.6.5: Plant growth quiz. 

    

Homework: Complete a concept map with the title ‘Plant growth and distribution’. 
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LESSON 8: Artificial selection 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.15 

B2 

2.14 

 

9A Inheritance and 

selection. 

 

Selective breeding is 

used to improve 

quality of 

characteristics. 

Discuss reasons for selective 

breeding: weed resistance, 

getting rid of non-helpful genes, 

maximum output. 

Review how selective breeding 

is carried out. At this stage 

students should appreciate that 

this actually means you are 

selecting genes from the gene 

pool. 

Activity: Downloaded 

worksheet — ‘selective breeding 

of farm animals’ from  

www.ciwf.org.uk/Education. 

Click on /educational resources.  

A full listing of resources for 

download and teachers’ notes 

are also available here. 

Extension: From same location, 

‘Genetic engineering and farm 

animals’. 

Discuss homework assignment.  

Downloaded 

worksheet and 

teachers’ notes from 

www.ciwf.org.uk/Ed

ucation. 

Downloaded 

‘teachers and 

students’ pack from 

www.ciwf.org.uk/Ed

ucation. 

Explore the evidence that 

selective breeding 

(artificial selection) can 

be used to:  

 improve the quality of 

milk from cattle 

 increase the number 

of offspring in sheep 

 increase the yield 

from dwarf wheat. 

 

  

Homework: Must do  

Research regeneration in animals, eg spiders, worms and reptiles. Why is it relatively rare? 

(Consider cell growth and problems of neurone re-growth.) 
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LESSON 9: Cloning mammals 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.17 

B2 

2.18 

 

7A Cells. 

9A Inheritance and 

selection. 

 

Cloned mammals can 

be produced by the 

introduction of a 

diploid nucleus from 

a mature cell into an 

egg cell. 

There are benefits 

and concerns about 

the advances in 

genetic modification. 

Discuss previous learning. 

Activity 2.9.1: Cloning. 

Who or what would you 

clone? 

 

Internet access. 

Information/news 

articles/books on 

cloning. 

Downloaded 

worksheet from 

www.biotechnologyon

line.gov.au by 

following the links: 

 resource 

 interactive and 

worksheets 

 worksheets and 

scroll down. 

Describe the stages in the 

production of cloned 

mammals, including 

Dolly the sheep: the 

introduction of a diploid 

nucleus from a mature 

cell into an egg cell, 

stimulation of the diploid 

nucleus to divide; discuss 

the risks associated with 

later embryonic 

development. 

Discuss the potential 

benefits and ethical 

dilemmas posed by 

advances in genetic 

modification. 

C: 

2.3 

ICT:  

2.1  

2.3 

 

Homework: Complete cloning report. 
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LESSON 10: Gene therapy 

Spec. 

code 

Links and concept 

building from KS3 

Learning objectives Teaching activities Resources Learning outcomes Key 

skills 

Safety 

issues 

B2 

2.19 

B2 

2.20 

 

9A Inheritance and 

selection. 

 

Gene therapy has the 

potential to relieve 

symptoms of 

inherited diseases. 

Gene therapy would 

not prevent diseases 

being passed on to the 

next generation. 

Review previous learning on 

cystic fibrosis: What it is and how 

gene therapy could possibly help.  

Use the University of Utah’s 

animation sequence. 

http://gslc.genetics.utah.edu 

Select: 

 ‘Gene therapy: molecular 

bandage’ 

  ‘What is gene therapy?’ 

 ‘When a gene code is altered’. 

Each student should produce a 

mindmap to summarise the topic. 

Complete a glossary for the topic. 

Internet access. 

Download worksheet 

from 

www.biotechnologyon

line.gov.au. Select: 

 resources 

 interactives and 

worksheets  

 worksheets. 

Scroll down. 

Activity sheet: 2.10.1: 

Divide and develop 

mindmap. 

Mindmap for 

discussion and 

additions. 

Glossary sheet. 

Explain the potential 

of gene therapy for the 

relief of symptoms of 

inherited diseases such 

as cancer. 

Discuss whether gene 

therapy would prevent 

diseases being passed 

on to the next 

generation. 

 

C: 

2.1 

WO: 

2.1 

 

 

Homework: Complete glossary and mindmap. 

Review and revise learning from the topic. 
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What you will k now when you finish this activity  

You should be able to: 

1 describe what happens when a cell divides by mitosis 

2 state when this happens and how the new cells are different or similar to their parent cell. 

What you do  

The diagram below shows the main stages of mitosis. 

 

 

 

 

 

Each line inside the nucleus represents a chromosome. 

1 Label the first part to show: 

a nucleus 

b chromosome. 

2 Write a few short sentences to explain what is happening at each stage. Include information 

about the number of chromosomes at each stage. Use the sentences in the boxes below to 

help you. 

 

 

 

 

 

 

 

 

 

 

As the cell divides in two, 

one complete set of 

chromosomes goes into each 

of the new daughter cells. 

The cell is about to divide. One 

of each of the 23 pairs of 

chromosomes in the nucleus is 

shown. 

Identical copies of 

each chromosome are 

produced to give 92 

chromosomes in the 

nucleus. 

Two new daughter cells 

are produced. These are 

identical to the original 

cell they came from. 
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What you will know when you finish this activity  

You should be able to: 

1 describe what happens when a cell divides by mitosis 

2 state when this happens and how the new cells are different or similar to their parent cell. 

What you do  

The diagram below shows the main stages of mitosis. 

 

 

 

 

 

 

Each line inside the nucleus represents a chromosome. 

1 Label the first part to show: 

a nucleus 

b chromosome. 

2 Write a few short sentences to explain what is happening at each stage. Include information 

about the number of chromosomes at each stage. 
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Teachersõ notes 

Two different sheets have been provided for this activity, one of which contains sentences in 

boxes to help less-able students. 

 

 

 

 

 

 

 

A — The cell is about to divide. One of each of the 23 pairs of chromosomes in the nucleus is 

shown. 

B — Identical copies of each chromosome are produced to give 92 chromosomes in the nucleus. 

C — As the cell divides in two, one complete set of chromosomes goes into each of the new 

daughter cells. 

D — Two new daughter cells are produced. These are identical to the original cell they came 

from. 

 

A B C D 
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What you will know when you finish this activity  

You should be able to describe what happens when gametes are formed. 

What you do  

1 Fully label the diagram below. Add information about chromosome number and the type of 

new cells that are produced.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Answer the following 

a What new cells would be produced if this process happened in a flowering plant? 

b How is this process like mitosis? 

c Which stages are different from mitosis? 
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What you will know when you finish this activity  

You should be able to describe what happens gametes are formed. 

What you do  

1 Fully label the diagram below. Add information about chromosome number and the type of 

new cells that are produced. Use the sentences in the boxes to help you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Answer the following. 

a What new cells would be produced if this process happened in a flowering plant? 

b How is this process like mitosis? 

c Which stages are different from mitosis? 

As the cell divides into four, 

one chromosome from each 

pair goes into each of the 

four sex cells. 

The cell is about to divide. One 

of each of the 23 pairs of 

chromosomes in the nucleus is 

shown. 

Identical copies of 

each chromosome are 

produced to give 92 

chromosomes in the 

nucleus. 

Four sperms or eggs are 

produced. Each has 23 

single chromosomes. 
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Teachersõ notes 

Two different sheets have been provided for this activity, one of which contains sentences in 

boxes to help less-able students. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A — The cell is about to divide. One of each of the 23 pairs of chromosomes in the nucleus is 

shown. 

B — Identical copies of each chromosome are produced to give 92 chromosomes in the nucleus. 

C — As the cell divides into four, one chromosome from each pair goes into each of the four 

sex cells. 

D — Four sperms/four eggs are produced. Each has 23 single chromosomes. 

 

A B 

C 

D 
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What you will know when you finish this activity  

By the end of this activity you should be able to: 

1 explain what happens when cells undergo mitosis 

2 know the type of new cells formed by mitosis and meiosis 

3 compare the two types of cell division. 

What you do  

Task 1: Complete the comparison table. Use your notes or a textbook to help you. 

Task 2: Answer the quick-fire questions. 

 

Task 1 ð Comparing mitosis and meiosis 

 

 Mitosis Meiosis 

Number of parent cells 

 

  

Number of new daughter 

cells created 

  

Type of reproduction 

 

  

Diploid or haploid daughter 

cells? 

  

Genetic identify of daughter 

cells 

  

Number of cell divisions 

 

  

Chromosomes line up… 

 

  

Do centromeres split? 

 

  

 

Task 2 ð Quick-fire questions 

 

1 What is a gamete? 

2 What is a zygote? 

3 Why do gametes contain only half the number of chromosomes in a normal body cell? 

4 What is meant by a diploid cell? 

5 Name one part of your body where you might find diploid cells. 

6 What is meant by a haploid cell? 

7 What is the purpose of meiosis? 
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Answers 

Task 1 ð Comparing mitosis and meiosis 

 

 Mitosis Meiosis 

Number of parent cells 

 

1 2 

Number of new daughter 

cells created 

2 4 

Type of reproduction 

 

Asexual Sexual 

Diploid or haploid daughter 

cells? 

Diploid Haploid 

Genetic identity of daughter 

cells 

Clones Genetically different from 

parents as two parents 

involved 

Number of cell divisions 

 

1 2 

Chromosomes line up… 

 

On the equator In pairs (bivalents) 

Do centromeres split? 

 

Yes — chromatids separate 

and travel to opposite ends of 

the cell 

No — homologous 

chromosomes separate and 

travel to opposite ends of the 

cell 

 

Task 2 ð Quick-fire  questions 

1 What is a gamete? 

A sex cell. 

2 What is a zygote? 

A fertilised egg. 

3 Why do gametes contain only half the number of chromosomes in a normal body cell? 

So that when they join together the full number is restored. 

4 What is meant by a diploid cell? 

A cell with full chromosome number. 

5 Name one part of your body where you might find diploid cells. 

Anywhere but in sperm and eggs. 

6 What is meant by a haploid cell? 

A cell with half the chromosome number. 

7 What is the purpose of meiosis? 

To produce gametes. 
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What you will know when you finish this activity  

By the end of this activity you will be able to: 

1 state the processes involved in growth 

2 define what growth is 

3 consider factors that affect growth. 

What you do  

1 With your group and teacher discuss the points given below. 

2 You may want to make some short written notes. 

3 Write a paragraph (no more than 100 words) covering what you learn from this activity. 

Discussion points  

1 What happens to an organism when it grows? 

2 What are the processes involved in growth? (Refer to the previous lesson.) 

3 How are these similar and different in plants and animals? 

4 What happens when a cell differentiates? 

5 What factors affect the growth of plants and animals?  
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Teachersõ notes 

What students will know when they finish this activity  

By the end of this activity students will be able to: 

1 state the processes involved in growth 

2 define what growth is 

3 consider factors that affect growth. 

Growth — Irreversible increase in the mass or size of an organism. 

When something grows, what changes are observed?  

 Shape changes: Green plants may produce branches and leaves in a pattern that helps them 

to absorb maximum sunlight for photosynthesis. Animals tend to grow in a compact shape 

with limbs sticking out! 

 Size changes: The animal gets bigger — the bigger the animal, the more cells it needs. Cells 

may be grouped to form a tissue   organ  system. More cells are needed for 

respiration to provide energy required for all life processes including growth. 

Processes involved in growth  

 Cell division by mitosis –— lesson 1 

 Differentiation — cells are made and develop features for specialised purposes. For 

example, plant cells become differentiated in the stem from cambium progenitors into 

xylem and phloem. 

 More protoplasm produced (especially proteins) so the cell size increases. 

 Vacuolation in plant cells — cell takes on water and swells. 

Factors affecting growth  

 Climate: Ever wondered why plants don’t grow much in the winter? For plants, light is 

essential to maintain photosynthesis — this makes glucose, which is respired to release the 

energy required for growth. Therefore, the lower the light intensity or the shorter the 

daylight hours, the less a plant will grow. Temperature will increase these rates of reaction. 

In animals light is vital for creating vitamin D. This is needed for bone growth. Increased 

temperature speeds up growth of ectotherms — not endotherms like mammals (otherwise 

the polar bear would be a lot smaller!). 

 Nutrients: Why do we use fertilisers? Plants need nutrients to help them grow. Nitrogen, for 

example, is essential to make leaf proteins. 

A balanced diet ensures enough nutrients are available for respiration and that growth can 

continue. For all organisms, water is essential. 

 Genes: Inherited factors in plants determine:  

 size — consider Mendel’s pea experiments with dwarf and tall pea plants 

 shape — genes determine beetroot shape, runner bean length and width, poplar and oak 

tree shapes. 
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Inherited factors in animals determine: 

 coat colouring — tabby and tortoiseshell cats 

 shape — dogs 

 size — through hormones 

 rate of growth — sealions grow faster than humans. 
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What you will know when you finish this activity  

By the end of this activity you should be able to: 

1 identify the periods of rapid growth in a human 

2 state an overall pattern for human growth 

3 interpret data from a graph. 

What you do  

Look carefully at the graph and answer the questions below. The graph presents information 

about European children. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions 

1 What height are children aged two? 

2 When do children grow most quickly? Suggest why. 

3 On average, are boys or girls taller at age 18? 

4 What is the overall pattern relating age to height? 

5 What environmental factors might affect this graph? 

6 As this graph shows averages, how reliable is the data? Are all 15-year-old girls 160cm tall? 

7 During which phase are girls taller than boys? Can you suggest a reason for this? 

8 Do you think this would be the same pattern all over the world? 

Average height of boys and girls by age
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Answers 

1 What height are children aged 2? 

According to the graph — 80cm. 

2 When do children grow most quickly? Suggest why. 

At the start of life — between 0–2. They are suckling and getting protein-rich food. 

3 On average are boys or girls taller at age 18? 

Boys. 

4 What is the overall pattern relating age to height? 

As you get older, you get taller. 

5 What environmental factors might affect this graph? 

Climate. 

Food availability and quality of nutrition. As nutrition has improved in developed countries 

people are now taller, on average, compared to their great grandparents. 

Genes: the overall pattern stays but some races and nations are notably shorter (Chinese) or 

taller (Africans). 

6 As this graph shows averages, how reliable is the data? Are all 15-year-old girls 160 cm 

tall? 

Good for overall data but of course not all 15-year-old girls are this height. The graph is 

reliable for working out a pattern and predicting that children of a certain age will fall 

within a height range. 

7 During which phase are girls taller than boys? Can you suggest a reason for this? 

From 12–15. 

Puberty. 

8 Do you think this would be the same pattern all over the world? 

Same pattern but different measurements — see answer to question 5. 
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What you will know when you finish this activity  

By the end of this activity you should be able to: 

1 state the important nutrients needed by a green plant 

2 diagnose a ‘sick’ plant and suggest treatment. 

What you do  

1 Study the plant nutrient information sheet. 

2 Diagnose what is wrong with the plants below and suggest some treatment. 

3 Complete the overleaf ‘fill in the gaps’ exercise. 

4 Find out the answers to the questions. 

Poorly plants  

 

 

 

 

 

1 
Upper leaves 

pale green 

Lower leaves 

yellow and 

dead 

2 

Leaves yellow 

with dead 

spots 

3 Small purple 

leaves 

Small roots 
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Copy the following sentences and insert the missing words on the lines provided.  

Plants need the following elements to survive and grow properly: 

 nitrogen 

 _______________________ 

 potassium 

 sulphur 

 calcium 

 iron 

 magnesium. 

 

Normally these come from the soil the plant is rooted in, but if the soil is deficient the plant will 

grow poorly. This is why __________________ fertilise their soil each year. 

Nitrogen is part of the important biochemical ________ and is also called ‘the __________ 

maker’. Phosphorus helps to make good, strong roots and potassium is the element responsible 

for making fruit and ___________ grow.  

Nitrogen, phosphorous and potassium are the elements found in many fertilisers — they are 

essential elements without which the plant would not grow to be ___________________. Plants 

cannot use the nitrogen from the air and can only get hold of it in the nitrates from the 

______________. 

Plants need other elements but only in very small amounts. These are called _______________ 

elements. Examples are iron, copper, boron, zinc, manganese and molybdenum. 

Questions 

1 Which mineral deficiency would cause a plant to be stunted and have yellowish leaves? 

2 Where do plants get nitrogen? 

3 Where do plants get other nutrients? 

4 Why is fertiliser added to soil? 

5 What elements do you think are found in a bottle of tomato food? 
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What you will know when you finish this activity  

By the end of this activity you should be able to: 

1 state the important nutrients needed by a green plant 

2 diagnose a ‘sick’ plant and suggest treatment. 

What you do  

1 Study the plant nutrient information sheet. 

2 Diagnose what is wrong with the plants below and suggest some treatment. 

3 Complete the ‘fill in the gaps’ exercise using the words provided. 

4 Find out the answers to the questions. 

Poorly plants  

 

 

 

 

 

 

 

 

 

 

 

 

1 
Upper leaves 

pale green 

Lower leaves 

yellow and 

dead 

2 

Leaves yellow 

with dead 

spots 

3 Small purple 

leaves 

Small roots 
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Copy the following sentences and insert the missing words on the lines provided. 

 

 

 

 

 

 

 

 

Plants need the following elements to survive and grow properly: 

 nitrogen 

 _______________________ 

 potassium 

 sulphur 

 calcium 

 iron 

 magnesium. 

 

Normally these come from the soil the plant is rooted in, but if the soil is deficient the plant will 

grow poorly. This is why __________________ fertilise their soil each year. 

Nitrogen is part of the important biochemical ________ and is also called ‘the __________ 

maker’. Phosphorus helps to make good, strong roots and potassium is the element responsible 

for making fruit and ___________ grow.  

Nitrogen, phosphorous and potassium are the elements found in many fertilisers — they are 

essential elements without which the plant would not grow to be ___________________. Plants 

cannot use the nitrogen from the air and can only get hold of it in the nitrates from the 

______________. 

Plants need other elements but only in very small amounts. These are called _______________ 

elements. Examples are iron, copper, boron, zinc, manganese and molybdenum. 

 

Questions 

1 Which mineral deficiency would cause a plant to be stunted and have yellowish leaves? 

2 Where do plants get nitrogen? 

3 Where do plants get other nutrients? 

4 Why is fertiliser added to soil? 

5 What elements do you think are found in a bottle of tomato food? 

Use these words: 

 

 flowers healthy phosphorus 

 

 soil trace leaf 

 

 DNA farmers 
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Plant nutrient information sheet  

 

 

 

 

 

 

 

 

 

All nutrients 

No nutrients 

 

 

 

 

 

 

 

 

No nitrogen 

No phosphorous 

 

 

 

 

 

 

 

 

No potassium 

No magnesium 

 

 

 

 

 

 

 

 

No iron 

Purple colouration to leaf 

Yellowing leaf 

Dead leaf 

Green leaf 
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Teachersõ notes 

Two different sheets have been provided for this activity, one of which contains words in a box 

to help less-able students. 

Poorly plants  

1 No nitrogen. 

2 No magnesium. 

3 No phosphorus. 

Copy the following sentences and insert the missing words on the lines provided. 

Plants need the following elements to survive and grow properly: 

 nitrogen 

 phosphorus 

 potassium 

 sulphur 

 calcium 

 iron 

 magnesium. 

Normally these come from the soil the plant is rooted in, but if the soil is deficient the plant will 

grow poorly. This is why farmers fertilise their soil each year. 

Nitrogen is part of the important biochemical DNA and is also called ‘the leaf maker’. 

Phosphorus helps to make good, strong roots and potassium is the element responsible for 

making fruit and flowers grow.  

Nitrogen, phosphorous and potassium are the elements found in many fertilisers — they are 

essential elements without which the plant would not grow to be healthy. Plants cannot use the 

nitrogen from the air and can only get hold of it in the nitrates from the soil. 

Plants also need other elements but only in very small amounts. These are called trace elements. 

Examples are iron, copper, boron, zinc, manganese and molybdenum. 

Questions 

1 Which mineral deficiency would cause a plant to be stunted and have yellowish leaves? 

Nitrogen. 

2 Where do plants get nitrogen? 

Nitrates in the soil. 

3 Where do plants get other nutrients? 

Soil. 

4 Why is fertiliser added to soil? 

Enrich the soil with nutrients the plants need to maximise growth. 

5 What elements do you think are found in a bottle of tomato food? 

Nitrogen, phosphorous and potassium. 
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What you will know when you finish this activity  

By the end of this activity you will be able to state the effect that temperature, light, carbon 

dioxide and oxygen have on plant growth. 

What you do  

1 Study the graphs — there are lots of deliberate errors and things that could be done better 

here — feel free to correct them! 

2 Look for patterns. 

3 Be prepared to report your findings to the rest of the group. 

 

The effect of light intensity on plant growth
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What you will know when you finish this activity  

By the end of this activity you should be able to consider how environmental factors affect the 

distribution of plants. 

What you do  

1 Study the diagram and start to think what environmental factors will affect plants A, B, C 

and D. 

2 The additional information about the habitats might help you. 

3 Take part in a group discussion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Information about the habitats 

Habitat and plant area A: Salty water covers plant A 24 hours a day.  

Temperature varies from 4
o
C to 18

o
C. 

The water never freezes. 

Habitat and plant area B: Habitat B is on the tide zone of this area. 

Plant B is under water at high tide but exposed to conditions as the 

tide goes out. 

Temperature ranges from 4
o
C to 40

o
C. 

Plant B has to cope with wind and heat exposure. 

Habitat and plant area C: Habitat C is a freshwater pool above the beach. 

Plant C sits on the water margin but is also sheltered. 

Temperature ranges from –10
o
C to 35

o
C. 

Habitat and plant area D: Habitat D is the wooded area at the top of the beach. 

Most of the trees are old oak trees. 
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Discussion 

In your group, discuss the following points. 

 What are the main conditions in each habitat A–D? Consider abiotic and biotic factors. 

 How do these conditions determine the type of plant that can live there? 

 Can you think of specific plants that live in these conditions? 

 What are the adaptations shown by cacti to desert conditions? 

 What are the adaptations shown by water lilies to their freshwater habitat? 
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What you will know when you finish this activity  

By the end of this activity you will be able to: 

1 identify the stimulus and response in a tropism 

2 explain why plant shoots and leaves grow towards light 

3 name at least three different kinds of tropism. 

A plant tropism is the way in which it responds to a stimulus, such as light, gravity, water or 

touch. 

 

1 Draw an arrow on this  

diagram to show where 

the light is coming 

from. 

Why have you put it 

there? 

 

2 Why does it do this? 

 

3 A plant hormone called AUXIN plays a role here. Auxin makes cells elongate. In the next 

box draw a diagram to show what happens to the plant shoot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 What type of things do plants respond to? ______________________________________  

  _______________________________________________________________________  
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5 Complete this chart: 

 

Stimulus Response Name of response 

Light Shoots grow towards the 

light 

 

Positive phototropism 

Roots grow away from the 

light 

 

 

________________________ 

phototropism 

 

Gravity Roots grow down towards 

the stimulus 

 

_______________ geotropism 

Shoots grow away from the 

force of gravity 

Negative 

________________________ 

 

Water Roots grow towards water 

 ______________ hydrotropism 

 

Touch Pea spindles curl around a 

pole to help grow upwards 

 

_______________________ 

 

hapto__________________ 
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Teachersõ notes 

What students will know when they finish this ac tivity  

By the end of this activity students will be able to: 

1 identify the stimulus and response in a tropism 

2 explain why plant shoots and leaves grow towards light 

3 name at least three different kinds of tropism. 

A plant tropism is the way in which it responds to a stimulus, such as light, gravity, water 

or touch. 

 

1 Draw an arrow on this  

diagram to show where 

the light is coming 

from. 

Why have you put it 

there? 

 

2 Why does it do this? 

 

A plant hormone called AUXIN  plays a role here. Auxin makes 

cells elongate. 

3 In the next box draw a diagram to show what happens to the plant shoot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 What type of things do plants respond to? Light, gravity, water, touch. 

Show tip bending towards the light. Cells 

on far side have elongated. 
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5 Complete this chart: 

 

Stimulus Response Name of response 

Light Shoots grow towards the 

light 

Positive phototropism 

Roots grow away from the 

light. 

Negative 

phototropism 

Gravity Roots grow down towards 

the stimulus 

Positive geotropism 

Shoots grow away from the 

force of gravity 

Negative geotropism 

Water Roots grow towards water Positive hydrotropism 

Touch Pea spindles curl around a 

pole to help grow upwards 

Positive  

haptotropism 
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What you will know when you finish this activity  

This activity will allow you to review plant growth. 

What you do  

Select the correct answer. 

1 What happens to a plant that does not have enough nitrogen? 

a No new leaves 

b Stem wilts 

c Roots fail to grow 

d Older leaves go yellow 

2 If a plant has yellowing leaves and dead spots, what nutrient is lacking? 

a Nitrogen 

b Phosphate 

c Potassium 

d Calcium 

3 What do the initials NPK refer to on the side of a fertiliser bag? 

a Nitrogen, potassium, kalium 

b Nitrates, phosphates, potassium 

c Nitrates, phosphorus, magnesium 

d Nitrogen, phosphates, nitrogen 

4 What is a growth response shown by a plant? 

a Stimulus 

b Taxis 

c Tropast 

d Tropism 

5 When will a plant photosynthesise best? 

a Cold, bright day 

b Warm, dull day 

c Cold, dull day 

d Warm, bright day 

6 Which gas must be present for plants to photosynthesise and grow? 

a Carbon dioxide 

b Hydrogen 

c Methane 

d Nitrogen 
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7 Which plant hormone causes a phototropic response? 

a Gibberellins 

b Actin 

c Auxin 

d Photin 

8 What is geotropism a response to? 

a Water 

b Light 

c Gravity 

d Touch 

9 Which part of a plant shows a positive geotropic response? 

a Roots 

b Shoots 

c Buds 

d Leaves 

10 What can be used to stimulate fruit production by a plant? 

a Artificial pheromones 

b Artificial hormones 

c Artificial stem cells 

d Artificial growth cells 
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Answers 

The correct answer for each question is shaded. 

1 What happens to a plant that does not have enough nitrogen? 

a No new leaves 

b Stem wilts 

c Roots fail to grow 

d Older leaves go yellow 

2 If a plant has yellowing leaves and dead spots, what nutrient is lacking? 

a Nitrogen 

b Phosphate 

c Potassium 

d Calcium 

3 What do the initials NPK refer to on the side of a fertiliser bag? 

a Nitrogen, potassium, kalium 

b Nitrates, phosphates, potassium 

c Nitrates, phosphorus, magnesium 

d Nitrogen, phosphates, nitrogen 

4 What is a growth response shown by a plant? 

a Stimulus 

b Taxis 

c Tropast 

d Tropism 

5 When will a plant photosynthesise best? 

a Cold, bright day 

b Warm, dull day 

c Cold, dull day 

d Warm, bright day 

6 Which gas must be present for plants to photosynthesise and grow? 

a Carbon dioxide 

b Hydrogen 

c Methane 

d Nitrogen 
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7 Which plant hormone causes a phototropic response? 

a Gibberellins 

b Actin 

c Auxin 

d Photin 

8 What is geotropism a response to? 

a Water 

b Light 

c Gravity 

d Touch 

9 Which part of a plant shows a positive geotropic response? 

a Roots 

b Shoots 

c Buds 

d Leaves 

10 What can be used to stimulate fruit production by a plant? 

a Artificial pheromones 

b Artificial hormones 

c Artificial stem cells 

d Artificial growth cells 
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What you will know when you finish this activity  

By the end of this activity you should be able to: 

1 describe the stages in producing a cloned mammal, such as Dolly the sheep 

2 use key scientific words in your description 

3 appreciate the risks associated with later embryonic development. 

What you do  

1 Carry out the following ‘dog cloning’ activity: 

 go to www.biotechnologyonline.gov.au 

 click on ‘resources’ 

 select ‘dog cloning’ from the interactives list.  

2 Use information from this activity and other sources to complete a flow chart showing what 

happens to create a clone. 

Each step should state whether the nucleus is diploid or haploid. 

3 Case study — Dolly the sheep 

 Create a report on Dolly the sheep.  

 This should be a piece of factual writing using correct scientific terminology.  

 Your report should be 500–750 words in length and may include 

diagrams/pictures/illustrations.  

 You must include a resource list for any websites/books/other resources that you use. 

What to include  

 How was Dolly created? 

 What are the risks in this method? 

 What are the potential future uses of cloning? 

 What are the ethical concerns posed by cloning? 

Some useful websites to help you  

 Nature — www.nature.com/nature/index.html 

 Roslin Institute in Edinburgh — www.roslin.ac.uk 

 Scientific America — www.sciam.com 

 The Science Museum — www.sciencemuseum.org.uk  

 Wikipedia — http://en.wikipedia.org/wiki/Dolly_the_sheep 
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What you will know when you finish this activity  

By the end of this activity you should be able to use the key words from this topic with 

confidence. 

What you do  

For each word write a scientific definition that you understand. You may find it helpful to 

include examples or even small illustrations to help you remember. 

You will be expected to be able to recall, explain, describe and use appropriately the words in 

the list. 

Word Definition 

Cancer  

Chromosomes  

Differentiation  

Diploid  

Division  

Elongation  

Embryo  

Foetus  

Gametes  

Genes  

Genetic modification  

Growth  

Haploid  

Hormones  

Inheritance  

Meiosis  

Mitosis  

Nuclei  

Ovum  

Regeneration  

Selective breeding  

Sperm  

Stem cell  

Termination  
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