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Biology: Describe genetic variation and change (90459) 
Assessment Schedule – 2011 
Assessment criteria: 

Achievement Achievement with Merit Achievement with Excellence 

Describe biological concepts and 
processes that relate to genetic variation 
and change, requires the candidate to 
recognise, name, draw, give 
characteristics of or an account of 
biological concepts and processes that 
relate to genetic variation and change. 

Explain biological concepts and 
processes that relate to genetic variation 
and change, requires the candidate to 
provide a reason as to how or why 
something occurs with regards to 
biological concepts and processes that 
relate to genetic variation and change. 

Discuss biological concepts and 
processes that relate to genetic 
variation and change, requires the 
candidate to show understanding by 
linking biological ideas. It involves 
students in justifying, relating, 
evaluating, comparing and 
contrasting, and analyzing biological 
concepts and processes that relate to 
genetic variation and change. 

 

Question Expected 
coverage  Achievement Merit Excellence 

ONE Describes 
each process 
effectively. 

Able to 
explain how 
the processes 
each create 
variation. 

Evaluates 
how each 
process 
contributes to 
the overall 
level of 
variation 
found in the 
gametes. 

 

Describes any TWO 
processes. 

• Independent 
assortment 
(homologous) 
chromosome pairs 
are randomly 
arranged / 
distributed / 
shuffled 

OR diagram showing 
minimum of 2 pairs 
• Crossing-over / 

recombination 
two chromosomes 
of a homologous 
pair may exchange 
segments (of DNA). 
OR 
If only a diagram, 
must show 
homologous pair 
with cross over 
(labels not 
required). 

• Segregation 
Chromosomes / 
chromatids / alleles 
separate OR 
diagram. 

 
(Labels not required 
for Achieved.) 
 

Explains the effect of at least 
TWO processes. 

Accept a well-annotated diagram 
as contributing to a poorly 
worded explanation. 
• Independent assortment 

A pair of chromosomes 
separates randomly, which 
results in each daughter cell 
having a unique set of 
chromatids / chromosomes. 

• Crossing over / 
recombination 
The result of this process is 
an exchange of alleles / 
sections or segments of 
chromosomes (not genes or 
information) – AND different 
allele combinations / making 
chromatids / chromosomes 
unique. 

• Segregation:  
Each gamete / daughter cell 
receives a single allele / copy 
of each gene OR results in 
unique combination of alleles 
 

An evaluation of the 
compounding effect of 
independent assortment, 
segregation and recombination 
leading to the uniqueness of 
chromatids and ultimately to the 
gametes and offspring. 

Ie A link must be made between 
the three separate opportunities 
during meiosis for variation to 
occur (independent assortment, 
crossing over and segregation). 

Discussion includes any THREE 
of the following evaluations OR 
provides good links between the 3 
processes. 

• With independent assortment, 
the chromosomes that end up in 
a newly formed gamete are 
randomly sorted from all 
possible combinations of 
maternal and paternal 
chromosomes. Because gametes 
end up with a random mix 
instead of a pre-defined "set" 
from either parent, gametes are 
therefore considered assorted 
independently. As such, the 
gamete can end up with any 
combination of paternal or 
maternal chromosomes. Any of 
the possible combinations of 
gametes formed from maternal 
and paternal chromosomes will 
occur with equal frequency. 

OR 
The gametes will (normally) end 
up with the haploid number of 
chromosomes, but the origin of 
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any particular one will be 
randomly selected from paternal 
or maternal chromosomes (may 
use an example, eg 23 in humans). 
Independent assortment is the 
major source of the genetic 
variability of offspring. 
 
• Crossing over / recombination 

may or may not occur, and the 
probability of the recombination 
depends on the location of genes 
relative to each other. 

OR 
Because recombination is 
random, its effect on the level of 
variation is different in each case, 
but has the potential to add 
significant changes to the already 
high degree of variability caused 
by independent assortment. 

 
In segregation the copies of a 
gene separate, so that each gamete 
receives only one allele / copy and 
this results in all daughter cells 
being unique 
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Question Expected Coverage Achievement Merit Excellence 

TWO 
(a) 

Identifies the parents 
as having to be 
heterozygous for both 
genes.  

Correctly completes 
the Punnet square for 
a dihybrid cross. 

Describes at least 
TWO statements. 

In (a) describes: 

• Male genotype 
NnBb.  
Female genotype 
NnBb ie both 
heterozygous 

• Punnett Square 
correct  

In (b)  
• Describes the 

Phenotype ratio 
accurately as 
9 = natural black 
3 = natural brown 
3 = domesticated 
black 
1 = domesticated 
brown 

In (c) describes  

• the test cross as a 
cross with a 
homozygous 
recessive individual 
/ nnbb OR 
appropriate crosses 

• .why NnBb cross is 
not suitable: 13 / 16 
offspring have the 
wrong phenotype 

• The required 
genotype for flock / 
ram and ewe is 
NNbb 

• Recognition that 
natural brown can 
be either Nnbb or 
NNbb 

Explains any TWO 
statements from 
Merit or 
Excellence. 
In (c) Explains that  
• The ram and ewe 

from the cross in 
part (a) were both 
heterozygous for 
both alleles 
(NnBb) and the 
desired genotype 
is NNbb for true 
breeding / any 
workable 
explaination. 

• One (1 / 16) of the 
offspring would 
have the genotype 
NNbb but there 
would be three (3 / 
16) who would 
have the 
phenotype of 
natural wool 
pattern with a 
brown collar. 

• The test cross 
identifies 
heterozygous 
natural wool 
pattern from 
homozygous 
natural wool 
pattern based on 
the phenotype of 
the offspring.  

• Test cross 
possibilities:  
NNbb × nnbb 
Nnbb × nnbb 

• Heterozygous 
parents will 
produce some 
offspring that 
show recessive 
characteristic – 
domesticated 
(whilst 
homozygous 
dominant parents 
will not). 

Provides at least TWO explanations 
AND problems associated with 
establishing homozygous genotype 
(NN) from Excellence. 
In (c) uses the 
explanation of the cross to discuss:  
-the fact that even at this stage some 
of the sheep that are phenotypically 
correct will still be heterozygous for 
the natural wool pattern and therefore 
capable of producing offspring that 
are domesticated wool pattern with 
brown collar.  
AND 
Further test crosses are necessary to 
select for breeding animals that have 
NNbb genotype to establish a true 
breeding flock.  
AND 
Includes idea that you can never be 
100% certain / can be fairly certain / 
can assume that. 
(‘fine’ is not acceptable.) 

(b) Correctly describes 
the phenotypes of the 
correct number of 
offspring shown in 
the ration. 

(c) Describes test cross 
or appropriate 
crosses. 
Explains need for and 
the genetics of the 
test cross. 
Discusses why further 
crosses are necessary. 
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Question Expected 
Coverage Achievement Merit Excellence 

THREE Describes the 
processes that lead 
to variation in 
populations. 

Explains how each 
of the processes 
can contribute to 
the variation of the 
gene pool of a 
population.  

Discusses how 
Founder effect, 
mutation, migration 
and natural 
selection link 
together to form the 
pattern of 
progression 
observed down the 
island group in 
accordance with the 
age of the islands. 

Describes at least 
TWO statements 
from Achievement. 

Describes each 
process: 
• Mutation  

permanent / random 
changes in the DNA 
/ genetic material  

• Migration  
Individuals may 
enter / leave a 
population 

• Founder effect 
Occurs when a new 
colony is started by 
a few members of 
the original 
population  

• Natural selection 
The process where 
only the organisms 
best adapted to their 
environment tend to 
survive AND 
reproduce. 

Explains any THREE statements 
from Merit. NO links to island 
required for Merit  

Explains how each of the processes 
can contribute to the variation of 
the gene pool of a population.  
• Mutations create new alleles 

which are inherited.(gametes 
implied). 

• Migration 
can add new alleles when the new 
arrivals reproduce with members 
of the existing population they 
have migrated into 
OR 
loss of alleles in the gene pool 
and therefore change in allele / 
gene frequency. 

• Founder Effect 
A founder population is likely to 
be small. This means that the 
colony may have 
EITHER reduced genetic variation 
from the original population 
OR non-random sample of the 
alleles in the original population 

• Natural Selection 
An allele that is harmful is 
unlikely to become established, as 
it will be selected against, due to 
the individual’s chances of 
survival AND successful 
reproduction being reduced  

• OR 
An allele that is favourable will be 
selected for and become 
established in the gene pool as the 
individual’s chance of survival 
AND successful reproduction are 
increased. 

Provides at least THREE 
processes linked to the 
variation seen in the 
populations of this chain 
of islands from 
Excellence. 

Discusses  
• Mutation must occur in 

gamete-producing cells 
to enter the gene pool of 
the population on that 
island 

• Immigration and 
emigration will further 
affect the gene pool of 
that island population. 

• F.E. The new 
population is likely to 
have a different allele 
frequency to original 
population due to 
founder effect, and 
these will change as the 
progressive ages of the 
islands change. 

• N.S. Each island will 
have its own selective 
forces / pressures 

General: 
• Source of original gene 

pool on each island is 
most likely to be the 
closest island. 

• The populations will 
vary and the gene pool 
that establishes on each 
island will be different.  

 

 
 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A 2 M 2 E 

 
 
 


