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GRADE 10A: Biology 7 

Inheritance and variation 

About this unit 
This unit is the seventh of eight units on biology 
for Grade10 advanced. 

The unit is designed to guide your planning and 
teaching of biology lessons. 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 11A and Grade 9. 

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 understand 
and 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 should know what is meant by mutation and that random 
mutations cause variation among members of the same group of organisms. 
They should know how sex is inherited. 
 

Expectations 
By the end of the unit, students 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 that sexual reproduction is a mechanism for 
passing genetic materials from one generation to another. They understand 
why male and female gametes differ in size, number and motility. They 
identify causes of variation within populations and distinguish between 
continuous and discontinuous variation. 

Students who progress further know the nature of homologous 
chromosomes. They describe mitosis and meiosis and recognise the 
chromosome configurations in different stages. They understand how 
mitosis enables a constant number of chromosomes to be passed from cell 
to cell while meiosis enables a constant number to be passed from 
generation to generation. They know the difference between genes and 
alleles and that they are sections of DNA. They understand that changes in 
DNA bases cause variation. They know causes of mutation. They 
understand that a mutation causes a change in DNA and that this can 
reduce the efficiency of or block an enzyme.  
 

Resources 
The main resources needed for this unit are: 
• microscopes and microscope slides of chromosomes 
• coloured children’s modelling clay, beads, pipe cleaners 
• seeds of easily grown plant (e.g. a cereal or flowering plant). 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• chromosome, chromatid, centromere 
• somatic cell, gamete (sex cell) 
• diploid (2n), haploid (n) 
• sexual reproduction, sperm, egg 
• continuous variation, discontinuous variation 
• environmental factors, genetic factors 

UNIT 10AB.7 
6 hours 
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Objectives for the unit 

6 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 10 standards 
 EXTENSION STANDARDS 

11A.13.1 Explain the significance of organisms 
having a set of homologous 
chromosomes. 

 10A.12.1 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. 

11A.13.2 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. 

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. 

10A.12.2 Know that sexual reproduction allows genetic material to be passed from 
one generation to the next and understand why the sex cells of males and 
females differ in size, number and motility. 

11A.13.3 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. 

11A.14.1 Know that a base sequence in a 
location on DNA forms a gene and 
that different functional base 
sequences at that location form alleles 
of that gene; know that differences in 
the base sequences of DNA of the 
individuals of a species result in 
variation. 

2 hours 

Genetic 
inheritance 
 

2 hours 

Gametes and 
reproduction  
 

2 hours 

Variation in 
populations 

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

10A.13.1 Identify environmental and genetic causes of variation and distinguish 
between continuous and discontinuous variation within a population. 

11A.14.2 Know some causes of mutation and 
that a mutation is a change in the 
base sequence of DNA that can lead 
to changes in protein structure, which 
in turn can reduce the efficiency of or 
block an enzyme action. 
 

Unit 10AB.7 
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Activities 

Objectives Possible teaching activities Notes School resources 

Ask students ‘What is a chromosome?’ In your discussion, distinguish the eukaryotic structure with its 
DNA and proteins, histones especially, from the ‘naked’ DNA of the prokaryotic cell. 

Emphasise the following properties of chromosomes. 
• A cell’s total hereditary endowment of DNA is distributed in its chromosome. 
• Each species of organism has a characteristic number of chromosomes in each cell nucleus. Ask 

students to find examples in the library. 
• Each chromosome has a single DNA molecule, which represents hundreds or even thousands of 

genes. The problem of replicating and distributing so many genes is only manageable because the 
genes are grouped in chromosomes. 

• Chromosomes are not the same size. Let students examine karyotypes of human cells. 
• How tight the DNA must be coiled with the proteins (histones) in the chromosome. A length of about 

1 m of DNA is packed into the 46 chromosomes of a somatic cell in humans in a nucleus of only 
5 microns in diameter. 

• Chromosomes are only visible in cells either just before or when a cell is dividing. 
• A cell must copy each chromosome before it divides. Each chromosome replicates to make two 

genetically identical sister chromatids attached at their centromeres. 
• Somatic cells (all body cells except the reproductive cells) have a double set of chromosomes, one set 

inherited from each parent; they are known as diploid cells (2n). 
• Reproductive cells or gametes have a half set of chromosomes; they are known as haploid cells (n). 

Prokaryotic cells like bacteria do not technically 
possess chromosomes but just possess DNA. 

Illustrate these points on chromosomes with 
accompanying pictures. 
 

 
 

 
 

Provide karyotypes of males and females 

 

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

 

2 hours 

Genetic 
inheritance 
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. 

Ask students to examine and draw chromosomes of cells from different organisms, either viewed under 
the microscope or from drawings. 

Let students examine photomicrographs of sets of human chromosomes, including sets displaying the 
difference between male and female cells. 

Ask students to examine and draw chromosomes of human somatic and sex cells. 

Ask students to make model chromosomes. 

Students will need: microscopes; slides of 
chromosomes in plant and animal cells; 
photomicrographs of sets of human 
chromosomes; preparations from, for example, 
the testes for comparison with somatic dividing 
cells. 

A variety of different modelling materials could 
be used (e.g. coloured children’s modelling clay, 
coloured beads, coloured pipe cleaners). 

Enquiry skill 10A.3.4 
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Objectives Possible teaching activities Notes School resources 

Ask students ‘What is the biological function of sexual reproduction?’ 

Establish the following functions of sexual reproduction. 
• Sexual reproduction allows genetic material to be passed from one generation to the next. 
• Sexual reproduction allows genetic material from two individuals to be used in generating unique 

combinations of genes in the reproduction of new offspring. 
• The offspring may possess new characteristics that enhance their successful survival in a changing 

environment. 

  

Ask students ‘Why do the sex cells (gametes) of males and females differ?’ Alternatively, provide 
diagrams of labelled gametes, sperm and egg, and ask students to list the way these cells are 
specialised for their functions. 

Establish the following characteristics of gametes in humans, as in all mammals. 
• Sperm and eggs are highly specialised haploid cells. 
• Sperm are relatively small. They survive for a matter of only hours or a few days in the vagina. 
• Sperm are produced constantly and in enormous numbers (400 million in one ejaculation in man). 

There is a very high mortality rate so they need to be released in such high numbers. 
• The sperm head contains the haploid nucleus. The head is tipped by a special body, the acrosome, 

which contains hydrolytic enzymes that help the sperm penetrate the egg. 
• Sperm contain large numbers of mitochondria behind the head. These provide ATP for movement of 

the tail, a flagellum. 
• Sperm have to swim to the egg through the female reproductive tract. 
• Eggs are relatively large. They have a large food reserve to nourish the fertilised egg, the zygote, in its 

first days. 
• Eggs are produced in relatively low numbers in mammals. Primates normally produce single eggs 

because the survival rate of both the egg and the baby is very high. In addition, a single baby’s head 
(and brain) can achieve an optimum size with little competition in utero and the long period of 
dependency of the baby on the parent can more readily be satisfied with a single child. 

• Eggs are non-motile as the sperm swim to meet them and the eggs are moved passively into position 
in the uterus by the ciliated cells of the oviduct. 

Prepare diagrams of gametes. 

 

 

2 hours 

Gametes and 
reproduction  
Know that sexual 
reproduction allows 
genetic material to 
be passed from one 
generation to the 
next and 
understand why the 
sex cells of males 
and females differ in 
size, number and 
motility. 

Ask students to examine and draw sperm and egg cells from different organisms, either viewed under the 
microscope or from drawings. 

Arrange a visit to a stud farm for race horses or to an artificial insemination (AI) centre to see how the 
animals are managed for breeding purposes.  

Ask students to make scale models of eggs and sperm.  

Visit opportunity: Visit a stud farm or an 
artificial insemination (AI) centre. 

Students will need suitable modelling materials, e.g.
• egg: balloon, beach-ball, papier-mâché 

(coating of follicle), table-tennis ball (nucleus); 
• sperm: bottle-top (acrosome), marble (head), 

plastic pen tubing (middlepiece), string 
(tail/flagella) 

Enquiry skill 10A.3.4 
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Objectives Possible teaching activities Notes School resources 

Introduce the topic of variation by asking students to identify the ways in which two or more animals, or 
two or more plants, vary from each other (e.g. ‘compare a camel with a hawk’ or ‘compare a date palm 
with a cactus’). Ask students to suggest the reasons for the variations they identify. 

Genetic variation will most likely have arisen in these comparisons of different species. In fact, genetic 
causes may have been the only reason suggested for the variation. 

Now ask students to identify and write down how they and members of their class vary and what the 
causes of this variation are. 

Ask students to group the characteristics that they have identified into one of two categories: 
discontinuous variation or continuous variation. Characteristics vary discontinuously if individuals can be 
sorted into distinct (discrete) groups or sets according to whether they show the character or its 
alternatives (e.g. gender, human blood groups A, B, AB or O). Other characteristics vary continuously 
and cannot be placed into distinct groups. Individuals may display a gradation from one extreme to 
another, showing only a marginal variation between one individual and the next (e.g. variation in height). 

Discuss the involvement of genes and the environment in producing the variation between students. 
Studies of identical twins separated at an early age provide evidence to suggest that nature (hereditary 
factors) and nurture (environmental factors) interact to varying degrees in different individuals to influence 
the final appearance of human characteristics such as personality, temperament and intelligence. 

(The ultimate factor determining a phenotypic characteristic is the genotype. From the moment of 
fertilisation the genotype of the organism is determined, but the ultimate expression allowed to this 
genetic potential is influenced greatly by the action of environmental factors during the development of 
the organism.) 

Provide pictures or diagrams of suitable 
organisms. 

When considering the reasons students give for 
variation, take into account that organisms may 
differ from one another in an infinite number of 
ways; some may be obvious while others are 
more subtle and may need a biochemical test to 
reveal them. 

 

 2 hours 

Variation in 
populations  
Identify 
environmental and 
genetic causes of 
variation and 
distinguish between 
continuous and 
discontinuous 
variation within a 
population. 

Ask students to collect and collate data from their classmates on, for example, gender, tongue rolling, 
right- or left-handedness, blood groups (if known), height and foot size. Tell them to make graphical 
presentations of these variations, either manually or in a spreadsheet. 

Encourage students to grow plants from seeds and treat them in the following way. Germinate seeds 
from the same seed packet. Plant out 10 seedlings into each of a number of separate containers. Place 
the containers in different conditions. Measure the growth of the seedlings over time. Determine which 
variations in the plants are due to genetics and which to environment. 

ICT opportunity: Use of spreadsheet software. 
 
 

Enquiry skills 10A.1.1, 10A.1.3, 10A.1.4, 
10A.3.1–10A.3.3 

 

 Ask students to use a census database (e.g. for birds) and plot data for continuous and discrete 
variables. 
 

ICT opportunity: Use of a database 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Describe the structure and properties of chromosomes from a somatic cell. 
 

  

How do the chromosomes of somatic cells and gametes differ? 
 

  

Explain how the structures of sperm and eggs are adapted for their specific functions. 
 

 
 

Explain, with examples, the difference between continuous and discontinuous variation. 
 

  

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. 
 

Examine the picture of the results of growing seeds of the same plant in different growing 
conditions. Explain why the plants vary.  

Provide a picture showing a number of plants of 
the same variety that have been grown under 
different conditions. 

 

 

 

Unit 10AB.7 
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