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GRADE 9: Life science 5 

Inheritance 

About this unit 
This unit is the fifth 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 10F 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 the function of the nucleus of a cell and understand that when the 
nucleus of an egg and sperm fuse this brings together genetic information 
from mother and father. They should be able to distinguish between 
environmental and inherited variation. They should be able to recognise that 
our understanding of science has developed over time and is the work of 
many countries. 
 

Expectations 
By the end of the unit, students distinguish between sexual and asexual 
reproduction, know that sexual reproduction is a major source of genetic 
variation and know the nature of a clone. They know how sex is inherited. 
They distinguish between genes and alleles and understand monohybrid 
inheritance. They know that a gene is a section of DNA and can explain the 
basic principle of genetic engineering and some of its social and economic 
dimensions. They know what mutation is and that random mutations cause 
variation. They know of organisms adapted to live in various conditions and 
that evolution by natural selection is an explanation for the diversity of living 
organisms. They know that some disorders are inherited. They know that 
science can raise ethical issues and that there are many questions that 
cannot be answered by science.  

Students who progress further know that the base sequence on DNA 
forms the inherited genetic code. They know the structure and function of 
chromosomes and that chromosomes carry DNA. They know that somatic 
cells have the diploid (2n) number of chromosomes and gametes the 
haploid number (n). They know how scientists disseminate their ideas, 
understand the historical development of major ideas and balance the 
opportunities of science against its environmental threats. 
 

Resources 
The main resources needed for this unit are: 
• fresh cut flowers (e.g. lilies, tulips, alstroemeria, gladioli) 
• plants that can be propagated e.g. geranium or spider plant  
• photograph of a Bryophyllum leaf 
• two bowls containing different coloured beads 
• Internet access or reference material about cloning, genetic engineering 

and evidence for natural selection and evolution 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• asexual reproduction, sexual reproduction, clone, mutation 
• genetic engineering, genetically modified (GM) food 
• DNA, chromosome, gene, allele, heterozygous, homozygous 
• natural selection, evolution 
• monohybrid cross, genotype, phenotype, Punnet square 
• haemophilia, cystic fibrosis, Huntington’s chorea 

UNIT 9L.5 
12 hours 
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Standards for the unit 

12 hours SUPPORTING STANDARDS CORE STANDARDS 
Grade 9 standards 

EXTENSION STANDARDS 

 9.5.1 Distinguish between sexual and asexual reproduction; know that sexual 
reproduction is a major source of genetic variation in animals and plants, 
while a clone produced by asexual reproduction has the same genetic 
materials as its parent and will be identical. 

 

9.5.2 Know what is meant by mutation and that random mutations cause 
variation among members of the same group of organisms. 

9.5.3 Give examples of organisms that are adapted to live in various conditions, 
some of which change over time. 

9.5.4 Explain the basic principle of genetic engineering and discuss some of the 
social and economic implications. 

 

9.5.5 Know that evolution by natural selection is an explanation for the diversity 
of living organisms. 

10F.10.3 Know that the base sequence on DNA 
forms the genetic code and is passed 
from generation to generation. 

9.6.1 Explain how sex is inherited in humans.  

9.6.2 Distinguish between genes and alleles and explain the mechanism of 
monohybrid inheritance where there are dominant and recessive alleles. 

 

9.6.3 Know that a gene is a section of DNA. 7.5.1 Know that some features of 
organisms are inherited while others 
are determined by their 
environment. 

9.6.4 Explain how colour blindness, haemophilia, cystic fibrosis and Huntington’s 
chorea are inherited. 

10F.11.1 Describe a chromosome and know 
that chromosomes carry DNA and that 
all somatic cells are diploid (2n), and 
have a double set of chromosomes, 
while gametes are haploid (n), having 
a half set of chromosomes. 

 9.2.3 Know that science can raise ethical and moral issues, and discuss them. 10F.2.3 Know that science can bring great 
advantages to humanity but can also 
cause considerable damage to the 
environment. 

3 hours 

Sexual and 
asexual 
reproduction; 
cloning 
 

3 hours 

Variation and 
genetic 
engineering 
 

2 hours 

Evolution 
 

4 hours 

Inheritance of 
sex; DNA, genes 
and alleles; 
inherited 
disorders 

 

7.2.3 Know that our understanding of 
science has accumulated and 
changed over time and is the result 
of work in many countries. 
 

9.2.5 Know that scientists work by developing conceptual models to explain the 
evidence they collect and that an important scientific process is the 
evaluation of conflicting models. 

10F.2.1 Understand the historical development 
of the major scientific ideas. 

Unit 9L.5 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review what students already know about sexual reproduction of flowering plants – that the male 
sex cell (pollen) fuses with the female sex cell (ovule) to make a seed. Explain to students that 
many flowering plants have male and female parts in the same flower; while some plants 
(e.g. holly) have separate male and female flowers on different trees. Let students dissect a 
flower and identify the male and female parts. 

Tell students that not all new plants grow from seeds, and ask them to suggest how else plants 
can produce more plants. Take feedback and list a number of different ways plants can reproduce 
(or be artificially reproduced) asexually (e.g. runners, rhizomes, bulbs, tubers, cuttings). Get 
students to grow plants from cuttings (e.g. geraniums (pelargoniums)) or runners (e.g. spider 
plants). 

Be careful if dissecting a lily flower as the 
pollen can stain. 

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

Show students a photograph of a Bryophyllum leaf that shows tiny new plants growing all around 
its border. Ask students how the little plants produced this way are different from Bryophyllum 
plants grown from seed. Explain that the new plants growing on a Bryophyllum leaf are identical 
to the parent plant whereas in sexual reproduction the offspring inherit a mixture of characteristics 
from both parents, so each offspring is different. Ask students why gardeners often grow flowers 
from cuttings rather than from seeds; explain that sometimes it is useful to be able to grow an 
identical plant. Introduce the term clone to describe offspring with identical genetic information to 
their parent. 

Ask students to imagine two Bryophyllum plant communities, one produced from asexual 
reproduction, the other from sexual reproduction. How would these two populations be different? 
To emphasise the importance of variation, ask students what would happen if a deadly fungus 
infected both communities; which community would survive? Students should explain that in the 
community produced from sexual reproduction, where there is variation and plants are genetically 
different, a few individual plants will be resistant to the fungus and survive. In the community 
produced from asexual reproduction, if the fungus kills one plant, it will kill them all. 

Enquiry skill 9.1.4 

 

 

3 hours  

Sexual and asexual 
reproduction; cloning 
Distinguish between sexual 
and asexual reproduction; 
know that sexual reproduction 
is a major source of genetic 
variation in animals and 
plants, while a clone produced 
by asexual reproduction has 
the same genetic materials as 
its parent and will be identical. 

Explain to students that most animals reproduce sexually but some invertebrates reproduce 
asexually (e.g. sponges and flatworms). Describe how scientists have managed to clone animals 
(e.g. frog, mouse, cat, sheep). Ask students to draw a set of diagrams that show step by step how 
scientists  have cloned an animal. Alternatively, students can clone their own mouse on this 
interactive website gslc.genetics.utah.edu/units/cloning/clickandclone/. Discuss how students feel 
about the idea of cloning humans and what the benefits and problems could be. 
 

ICT opportunity: Use of the Internet. 

Enquiry skill 9.2.3 

 

Unit 9L.5 



300  |  Qatar science scheme of work  |  Grade 9  |  Unit 9L.5  |  Life science 5 © Education Institute 2005 

Objectives Possible teaching activities Notes School resources 

Explain to students that, while sexual reproduction is a major source of variation in the members 
of a community, mutations also cause variation. Define mutations as a change in genetic material. 
If a mutation takes place in a sex cell, it can be passed on to offspring, if it takes place in any 
other cell in the body, it will affect only that individual. Genetic material can change by chance if it 
is not copied exactly when sex cells are formed. A very small difference in genetic material can 
cause a serious disease (e.g. haemophilia is caused by a mutation that alters just one protein, 
Factor VIII, which is essential for blood to clot). 

Demonstrate the effect of mutations to students by asking them to write out a set of instructions to 
do a task, then rewrite one instruction and ask another student to try to do the task. Alternatively, 
introduce students to DNA base sequences and explain that each three bases code for a different 
amino acid. Change just one base and see how this results in a different amino acid, which will 
affect protein structure. 

  

Explain to students that, although some mutations cause illness, others can be beneficial. 
Describe a situation in which a random mutation results in a new characteristic that helps an 
organism survive. For example, if a mutation occurs in a plant that grows in mangrove swamps 
and its roots are more resistant to rotting, the mutant individual is more likely to survive and breed 
than the unmutated plants – so the new characteristic will be passed on to the mutant’s offspring. 

Provide students with data about how a population has changed over time. One example is 
changes in peppered moths in the UK when air pollution darkened tree trunks in industrial areas. 
Another example is the changes in the colour of male guppies – fish found in the streams of 
Trinidad. Female guppies are attracted to brightly coloured males but so are predators! Upstream, 
dams prevent predatory fish from reaching the guppy population, here the male guppies are very 
brightly coloured. Downstream, there are lots of predators, and male guppies have dull colours. In 
1976, the scientist Endler collected 200 dull guppies from a stream with a lot of predators and 
transferred them to a stream with no predators. Two years later, after 15 generations, the male 
guppy population had become brightly coloured.  

Ask students to use the Internet or reference materials to find out about plants that are adapted to 
desert conditions in Qatar and predict how the populations will change if global warming 
increases the average temperature and there is less rainfall. Encourage them to suggest 
mutations that may arise that would improve the desert plants’ adaptation to this harsh 
environment. 

Enquiry skills 9.1.4, 9.3.1 
 
 
 
 

 
 
 
 
 
 
You can find data on Endler’s experiments at 
www.pbs.org/wgbh/evolution/sex/guppy/ 
low_bandwidth.html. 

ICT opportunity: Use of the Internet. 

 

 

3 hours  

Variation and genetic 
engineering 
Know what is meant by 
mutation and that random 
mutations cause variation 
among members of the same 
group of organisms. 

Give examples of organisms 
that are adapted to live in 
various conditions, some of 
which change over time. 

Explain the basic principle of 
genetic engineering and 
discuss some of the social and 
economic implications. 

Know that science can raise 
ethical and moral issues, and 
discuss them. 

Define genetic engineering and use diagrams to explain how characteristics of one organism can 
be transferred to another. Ask students to find out about examples of genetic engineering in the 
news for homework (e.g. GM food) and to prepare an argument either for or against genetic 
engineering. Ask the class to debate genetic engineering; allow one side and then the other to 
present their case and respond to questions. Alternatively, provide information for students on 
prompt cards to help them organise their case for or against. Explain to students that scientists 
also do not agree about the use of genetic engineering, and there are a number of views rather 
than one correct one. 
 

Enquiry skills 9.1.3, 9.2.1, 9.2.3  
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Objectives Possible teaching activities Notes School resources 

Define natural selection as the survival of those organisms best suited to their environment, who 
then pass on beneficial characteristics to their offspring. For example, some aquatic animals are 
more likely to survive and reproduce if they can swim fast to catch prey or escape danger. 
Animals such as sharks, tuna and dolphins have evolved streamlined body shapes to swim fast. 
As they evolved, individuals with more streamlined bodies were more likely to survive and 
reproduce. Natural selection explains how life has evolved over time. 

Ask students to find out about the evidence for the theory of evolution. Set students different 
examples to research using the Internet and reference material (evolution.berkeley.edu/evosite/ 
evohome.html is a useful website). Examples to research could include: evidence from the fossil 
records for evolution of horses, the link between archaeopteryx and modern birds, Darwin’s study 
of finches on the Galapagos islands, prehistoric ancestors to whales, the common limb structure 
of all vertebrates). Ask each group to produce a poster or PowerPoint of their evidence and 
present their findings to the rest of the class, who can provide constructive feedback. 

Evolution explains the diversity of life on Earth 
not its origin.  
 
 
 
 

ICT opportunity: Use of the Internet 

Enquiry skills 9.1.2, 9.1.3, 9.2.5, 9.2.6 

 

 2 hours  

Evolution 
Know that evolution by natural 
selection is an explanation for 
the diversity of living 
organisms. 

Know that scientists work by 
developing conceptual models 
to explain the evidence they 
collect and that an important 
scientific process is the 
evaluation of conflicting 
models. 

Extension activity 
Ask students to use the Internet and reference materials to research the development of the 
theory of evolution and the contribution of Darwin, Wallace and Dobzhansky, and also the 
contradictory theories of Lamarck. Ask students to speculate whether humans are still evolving 
and, if so, in what ways. 
 

 
ICT opportunity: Use of the Internet 

 

4 hours 

Inheritance of sex; DNA, 
genes and alleles; inherited 
disorders 
Explain how sex is inherited in 
humans. 

Distinguish between genes 
and alleles and explain the 
mechanism of monohybrid 
inheritance where there are 
dominant and recessive 
alleles. 

Know that a gene is a section 
of DNA. 

Explain how colour blindness, 
haemophilia, cystic fibrosis 
and Huntington’s chorea are 
inherited. 

Review what students know about inheritance (that characteristics are passed on from parents to 
offspring through genetic material made of DNA). Explain that the DNA in the nucleus of a cell is 
contained in a number of chromosomes. Humans have 46 chromosomes in their body cells – 23 
pairs. Explain that one pair of chromosomes determines sex – XX is female and XY is male. 
Provide students with a photocopy of the chromosomes of a human to karyotype (i.e. cut out and 
arrange pairs of chromosomes) to decide whether the example is male or female. Describe to 
students how sex is inherited and ask them whether it is the chromosomes in the egg or the 
sperm that determine the sex of a baby. 

Describe how Mendel, an Austrian monk, bred garden peas in his monastery between 1858 and 
1866 and discovered that, for some characteristics, a single gene determines that characteristic, 
and alleles can be dominant or recessive. For example, Mendel bred a tall pea plant with a dwarf 
pea plant and all the offspring were tall because the tall allele is dominant. Show students how to 
use a Punnet square to find out the probability of different allele combinations in offspring and 
explain the terms phenotype, genotype, homozygous and heterozygous. 

Use coloured beads to model what happens in monohybrid crosses to help students understand 
the process. Two bowls of different coloured beads represent the alleles of the mother and father. 
Ask students to pick a bead from each bowl – these are the alleles of the offspring. Now show 
them what happens when both parents are heterozygous for a characteristic by using two bowls 
containing a mixture of two different coloured beads. Ask students to pick a bead from each bowl 
to represent the alleles of several offspring and identify the phenotype of each offspring. 

Ask students to use Punnet squares to work out the phenotype and genotype of monohybrid 
crosses for a number of scenarios of different organisms and different alleles of genes.  

ICT opportunity: Use of the Internet 

An interactive version of the karyotyping 
activity is on the website gslc.genetics.utah. 
edu/units/disorders/karyotype/karyotype.cfm 
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Objectives Possible teaching activities Notes School resources 

Explain to students how each chromosome has thousands of genes, each of which is a set of 
instructions that control a characteristic. The different sets of instructions that determine the 
nature of a characteristic controlled by a gene are called alleles, so the gene for eye colour has 
alleles for blue, brown and green.  

Enquiry skills 9.2.6, 9.3.1 

 

  

Ask students to use Punnet squares to compare the probability of inheriting a recessive genetic 
disorder (e.g. cystic fibrosis) and a dominant genetic disorder (e.g. Huntington’s chorea). Discuss 
genetic counselling with students (e.g. for a couple wanting to start a family who both have 
relatives with cystic fibrosis). 

Remind students about haemophilia – an inherited disorder caused by a mutation. Explain that 
the gene that causes haemophilia is recessive and is found on the X chromosome. Ask students 
why most people with haemophilia are male. Ask them to work out the probable genotypes and 
phenotypes for the offspring of a female carrier of haemophilia and a normal male. Colour 
blindness is also a recessive sex-linked inherited disorder; it makes it difficult to distinguish 
between red and green. Provide students with information of a family tree for a colour-blind male 
showing four generations to see if they can work out the genotypes of individuals based on the 
phenotypes of their offspring. 
 

Enquiry skills 9.2.3, 9.2.4,  9.3.1 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Put the following into the correct order of size, from smallest to largest: 

 chromosome  egg  sperm  nucleus  gene  DNA base code 

  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. 

 

Galactosaemia is an inherited condition. People with galactosaemia cannot convert galactose, 
absorbed from the gut, into glucose for respiration. They have to eat a lactose-free diet. 

The diagram below shows a family tree for a family in which some members have 
galactosaemia. 
 

 

 

Galactosaemia is caused by a gene g. Everybody has two genes which control galactosaemia: 
they have gg, Gg or GG. They get one gene from each parent. Only people with genes gg have 
galactosaemia – people with Gg or GG are unaffected. 

a. Which genes does person A have: gg, Gg or GG? 

b. Which genes does person C have? Explain how you made your decision. 

c. Explain why it is impossible to tell from the diagram which genes person D has. 

d. If B and C have another child, what is the chance that the child will be female? 

e. What is the chance that the child will have galactosaemia? Use a Punnet Square to work out 
your answer. 

Adapted from QCA Year 9 science test extension paper, 2000 
 

  

 

Unit 9L.5 
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