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Assessment Schedule – 2010  
Biology: Describe the transfer of genetic information (90163) 
Evidence Statement 

Question Evidence Achievement Achievement with Merit Achievement with 
Excellence 

ONE 
(a) 

 B b 
B BB Bb 
B Bb bb 

 

Genotype ratio: 1BB:2Bb:1bb 
Phenotype ratio: 3black:1chocolate 

Describe aspects of 
inheritance. 
• Correct Punnett square. 
• Correct genotype ratio given. 
• Correct phenotype ratio 

given. 

  

(b) Both BB and Bb lead to black coat in the Dachshund. The 
presence of a B allele means that the offspring will have a black 
coat. In the heterozygote, even though the b allele is present it is 
masked by the B. 

Describes that different 
genotypes can lead to the same 
phenotype. 

Explains the difference in terms of dominance 
of alleles. 

 

(c) The test cross is carried out between the unknown black coated 
Dachshund and a homozygous recessive chocolate coated 
Dachshund. If any chocolate coated offspring are present then 
the parent must be heterozygous. This is because a chocolate 
coated offspring shows that both parents must have carried a 
recessive allele to produce an offspring that is homozygous 
recessive, and therefore chocolate coated. 
If only black offspring are produced, this does not guarantee the 
black Dachshund is homozygous. If only a small number of 
puppies are born, there is a chance that all offspring are black, 
even if the dog is heterozygous. If they have lots of puppies, the 
likelihood of a chocolate puppy appearing decreases. 

Describes doing a test cross. 
 
Eg: Cross with a chocolate 
coated Dachshund. 
OR 
Complete a test / back cross. 

Explains why the black coated Dachshund is 
crossed with a homozygous recessive (chocolate 
coated) Dachshund. 
Eg: A bb Dachshund is used as the breeding 
partner as its genotype can be certain. 
OR 
Explains the outcome of the test crosses in 
terms of the alleles contained in the offspring 
and the parents. 
Eg: If any chocolate coated offspring are 
present then the parent must be heterozygous. 

Discusses the 
outcome in terms of 
the alleles contained 
in the offspring and 
the parents. 
 

 
N0 N1 N2 A3 A4 M5 M6 E7 E8 

No response OR 
response does not 
relate to the 
question. 

Describes ONE 
idea at the 
Achievement 
level. 

Describes TWO 
ideas at the 
Achievement 
level. 

Describes THREE 
ideas at the 
Achievement 
level. 

Describes FOUR 
ideas at the 
Achievement 
level. 

Explains the 
difference in 
terms of 
dominance OR 
explains the test 
cross.  

Explains the 
difference in 
terms of 
dominance AND 
explains the test 
cross.  

Discussion 
includes partial 
justification of 
test cross results, 
on the basis of 
ONE outcome. 

Discussion 
includes full 
justification of 
test cross results, 
on the basis of 
TWO outcomes. 
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Question Evidence Achievement Achievement with Merit Achievement with Excellence 

TWO 
(a) 

Female: XX          Male: XY 
 

 X Y 
X XX XY 
X XX XY 

 
Expected ratio: 
female: 50%  male: 50%  

Describes aspects of sex inheritance: 
• parental genotypes correct 
• correct Punnett square 
• correct expected ratio (50% female, 50% 

male). 

  

(b) The puppy inherits one sex 
chromosome from each parent. As the 
mother can only provide an X 
chromosome, it is the chromosome 
passed on by the father that determines 
the sex of the offspring. If he passes on 
an X chromosome, the puppy will be a 
female. So the chance of a puppy being 
a female is 50%. However, this is 
simply a chance. The more puppies the 
dog produces, the closer the ratio will 
get to 1:1. However, it still simply 
remains a chance event. 

Describes aspects of sex inheritance. 
Eg: 
• Puppy inherits one sex chomosome from 

each parent. 
• Correct expected ratio for 2nd litter 

given. Expected ratios: 50% females, 
50% male. 

• It is chance which sperm fertilises the 
egg. 

 

Explains why expected ratio is 1:1 
Eg: The puppy inherits one sex 
chromosome from each parent. As the 
mother can only provide an X 
chromosome, it is the chromosome 
passed on by the father that determines 
the sex of the offspring. If he passes on an 
X chromosome, the puppy will be a 
female. 
OR 
Explains why the ratio is NOT 1:1 
Eg: There is always a 50/50 chance each 
puppy being female because each 
fertilisation event is independent of every 
other one. 
Eg. The sample size is small (5), so if 
there were more puppies it would get 
closer to 1:1. 

Discusses why the expected ratio for litter 
two and the actual outcome for litter one 
are different with reference to specific 
sex chromosomes.  
 
 
 

 
N0 N1 N2 A3 A4 M5 M6 E7 E8 

No response OR 
response does not 
relate to the 
question. 

Describes ONE 
idea at the 
Achievement 
level. 

Describes TWO 
ideas at the 
Achievement 
level. 

Describes 
THREE ideas at 
the Achievement 
level. 

Describes 
FOUR ideas at 
the 
Achievement 
level. 

Explains expected 
ratio without 
reference to specific 
sex chromosomes.  
OR 
Explains why the 
ratio is not 1:1. 

Explains expected 
ratio with reference 
to specific sex 
chromosomes. Must 
reference both 
mother and father’s 
sex chromosomes. 

Discusses 
expected AND 
actual ratios with 
mention of 
chance. 

Discusses 
expected AND 
actual ratios with 
strong reference 
to chance and 
number of 
offspring. 
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Question Evidence Achievement Achievement with Merit Achievement with Excellence 

THREE During meiosis, the homologous 
chromosomes are segregated. It is 
random which daughter cell each 
homologue ends up in. This mixes up 
the DNA, leading to variation. This 
means that the offspring will be 
different from its parents. This means 
that if the environment changes, 
successive generations have a greater 
chance of survival. 

Describes aspects of meiosis 
Eg:  
• Meiosis is a process in sexual 

reproduction/produces sex cells. 
• Meiosis produces cells with half the 

chromosome number. 
• In meiosis, the cell divides twice. 
• Variation is needed to produce offspring 

with a greater chance of survival. 
• Describes crossing over. 
• Describes segregation 
•  Meiosis produces unique cells. 

Explains how aspects of meiosis lead to 
variation 
 
Eg: During meiosis the cell divides twice, 
producing daughter cells / gametes with 
half the number of chromosomes of the 
parent cell.  
During meiosis, the homologous 
chromosomes are segregated. It is 
random which daughter cell each 
homologue ends up in. This mixes up the 
DNA, leading to variation. 

Discusses how variation is achieved in 
meiosis and the significance of this to 
offspring 

 
N0 N1 N2 A3 A4 M5 M6 E7 E8 

No response OR 
response does not 
relate to the 
question. 

Describes ONE 
idea at the 
Achievement 
level. 

Describes TWO 
ideas at the 
Achievement 
level. 

Describes THREE 
ideas at the 
Achievement 
level. 

Describes FOUR 
ideas at the 
Achievement 
level. 

Explains ONE 
way in which 
meiosis leads to 
variation.  

Explains TWO 
ways in which 
meiosis leads to 
variation.  

Explains ONE 
way in which 
meiosis leads to 
variation AND 
discusses the 
significance of 
this to offspring.  

Explains TWO 
ways in which 
meiosis leads to 
variation AND 
discusses the 
significance of 
these to 
offspring.  
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Question Evidence Achievement Achievement with Merit Achievement with Excellence 

FOUR • The cloned offspring is genetically 
identical to the biological parent 
because it does not involve 
meiosis/only involves mitosis. 

• One cell undergoes mitosis so all 
cells are genetically identical. 

AND 
• Sexual reproduction involves 

gametes produced by meiosis. The 
resulting offspring will have a unique 
set of genes. 

 

Describes EITHER why the cloned 
offspring looks identical to biological 
parent OR why it looks different to the 
parent in sexual reproduction, eg: 
• Cloned offspring is genetically identical 

to the biological parent. 
• Cloned offspring gets all of its DNA 

from only one parent. 
• Mitosis is used to produce cloned 

offspring. 
• Cloning does not involve meiosis. 
• Offspring from sexual reproduction are 

genetically different from either parent. 
• Offspring from sexual reproduction get a 

set of genetic material from each parent. 
• Sexual reproduction requires meiosis to 

produce gametes. 

Explanation of how the processes 
provide OR restrict genetic variation, 
eg: 
• The cloned offspring is identical to the 

biological parent because it gets all of 
its DNA from it. 

• Sexually reproduced offspring are 
different from the parents because they 
get DNA / genes from two different 
sources.  

  

Discussion of how both processes result 
in the given appearance with reference to 
meiosis and mitosis AND DNA / genes / 
chromosomes 
 

 
N0 N1 N2 A3 A4 M5 M6 E7 E8 

No response OR 
response does not 
relate to the 
question. 

Describes ONE 
idea at the 
Achievement 
level. 

Describes TWO 
ideas at the 
Achievement 
level. 

Describes THREE 
ideas at the 
Achievement 
level. 

Describes FOUR 
ideas at the 
Achievement 
level. 

Explains EITHER 
sexual 
reproduction OR 
cloning.  

Explains BOTH 
sexual 
reproduction 
AND cloning.  

Discussion links 
ONE of sexual 
reproduction OR 
cloning to mitosis 
AND meiosis 
AND the 
appearance of 
offspring. 

Discussion links 
BOTH sexual 
reproduction 
AND cloning to 
mitosis AND 

meiosis AND the 
appearance of 
offspring. 

 
Judgement Statement 

 Not Achieved Achievement Achievement  
with Merit 

Achievement  
with Excellence 

Score range 0 – 10 11 – 18 19 – 26 27 – 32 

Note: these score ranges are specific to this standard for 2010. 


