Assessment schedule 2012

AS 91157 (Biology 2.5) 

Demonstrate understanding of genetic variation and change

Evidence Statement

	Question One
	Evidence
	Achievement
	Merit
	Excellence

	a
	Inheritance co-dominance as both red and white alleles expressed (equally) in calves.

Not incomplete dominance as calves of red x white would be blend / intermediate of  the alleles so each hair pink(ish) to give a uniform pink(ish) coat colour.

Not complete dominance as either red or white allele would be expressed in calves of red x white cross, therefore calves would be either red or white.

In complete dominance, there are only two possible phenotypes while in co-dominance and incomplete dominance, there are three possible phenotypes
	In (a) 

· describes co-dominance 

· describes one of incomplete or complete dominance.

In (b) 

· describes pure breeders as having homozygous genotypes 

·  describes roan as heterozygous (CRCW) so not pure breeding.
	In (a) 

· describes all three types of inheritance and explains two of the types.

In (b)  

· explains why pure breeders need to be homozygous and not heterozygous linked to roan phenotype
	In (a) 

· explains and links all three types of inheritance to show why roan colour results from co-dominance and not either of the other two types.

In (b) 

· explains and links genotypes to pure breeding supported by Punnett squares to show expected results of two roans crossed to produce three different phenotypes 

	b
	For individuals to be pure breeders they must be homozygous for the trait so that they can pass on only the desired allele.

Roan cattle must be heterozygous (CRCW) as both CR and CW alleles needed in genotype for expression in offspring to produce roan calves. Therefore, roans cannot be pure breeders as can pass on either CR or CW alleles.

When two roans are crossed, all three phenotypes – red, white, roan – may occur in the offspring with an expected ratio of 1 red : 2 roan : 1 white.
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	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 idea at the Merit level
	Explains BOTH ideas at the Merit level
	Discusses ONE of the ideas at Excellence level
	Discusses BOTH of the ideas at the Excellence level


	Question 
Two
	Evidence
	Achievement
	Merit
	Excellence

	a
	Both mare and stallion are BbPp and both piebald / black with white patches.
	In (a) 

· gives correct genotype and phenotype

In (b) 

· gives correct gametes and genotypes of offspring in Punnett 

In (c) 

· gives correct genotype for chestnut horses (bbpp)

· gives both correct genotypes for black horses (BBpp and Bbpp)
	In (b) 

· gives correct genotypes matched to phenotypes for offspring and correct expected ratio of phenotypes.

In (c)

· explains why chestnut horses (bbpp) are pure breeding

· explains why black horses with BBpp genotype are pure breeding

· explains why black horses with Bbpp genotypes are not pure breeding


	In (c)

· explains chestnut and black horses must be homozygous (pp) for solid colour or would produce skewbald / piebald foals.

· explains, supported by Punnett Squares, the difference in inheritance for black horses homozygous BB and heterozygous Bb for colour..

	b
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Expected ratio :

 9 piebald : 3 skewbald : 3 black : 1 chestnut
	
	
	· 

	c
	Chestnut horses must have bbpp genotype so they are homozygous for both traits (chestnut and uniform). Therefore, they can only pass on chestnut (b) and uniform (p) alleles so all foals must be chestnut and pure breeders.

Black horses can have genotypes BBpp or Bbpp. Only horses homozygous for both traits ie  BBpp (black and uniform) will be pure breeding and have only black foals. Black horses heterozygous for black ie Bb are not pure breeding as they can pass on either the black allele (B) or the chestnut allele (b). The recessive b allele can pair with another b allele so producing chestnut foals.
	
	
	


	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
	Provides correct statement for (b) and any one correct statement from (c) Merit
	Provides correct statement for (b) and any two correct statements from (c) Merit
	Discusses ONE of the ideas at Excellence level
	Discusses BOTH of the ideas at the Excellence level


	Question
Three
	Evidence
	Achievement
	Merit
	Excellence

	a
	Cats with genotype MM have a sufficiently shortened spine that damage to spinal cord can occur with kittens dying before / after birth or else have a (greatly) reduced life span.
	In (a)

· describes why taillessness displays lethal inheritance

In (b)

· gives correct cross in (i) 

· gives correct phenotypes in (ii)

·  identifies that death of MM cats will change expected ratio

In (c) 

· describes role of migration

· describes role of mutation

· describes role of genetic drift

· describes role of founder effect
	In (b)

· explains why ratio likely to be closer to   2 : 1 than 3 : 1 ratio
In (c)

· explains role of migration

· explains role of mutation

· explains role of genetic drift

· explains role of founder effect
	Explains 

· the  roles of migration, mutation, genetic drift and founder effect in the occurrence and establishment of taillessness allele in Manx cats

· links explanations to form a logical discussion.

	b

i

ii
iii
	  Mm x Mm
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MM - severely shortened spine, no tail, die prior to birth / young / shortened life span

Mm - shortened spine, no tail or stumpy tail, normal life span

mm – normal spine, tail and life span
Expected ratio 3 no tail / stumpy tail : 1 normal tail is unlikely to occur as fewer cats with no tail as many of the MM genotype do not survive as spinal cord damaged / lethal genetic combination. Ratio therefore closer to 2 no tail / stumpy tail : 1 normal tail


	
	
	

	c
	Migration of domestic cats from mainland / England by accident (eg stowaways on ships) or by humans approx 400 years ago to Isle of Man. Isolated small population on island, no gene flow with mainland / ancestor population

Tailless allele occurred from spontaneous / random mutation in the isolated population; by chance allele dominant, so expressed in any cat that inherited it.

Mutation must have occurred in gamete producing cell (not somatic cell) in order to be inherited and enter gene pool of population.

The original cats arriving were a founder population as few numbers, therefore more subject to genetic drift. Mutant allele increased in frequency in the population by chance (and not from natural selection).

The combination of isolation, small population, genetic drift resulted in the high frequency of the mutant (M) allele in the gene pool of the (Manx) cats on the Isle of Man.
	
	
	


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes THREE ideas at the Achievement level
	Describes FOUR ideas at the Achievement level


	Describes FIVE  ideas at the Achievement level, including (a)
	Describes SIX ideas at the Achievement level, including (a)
	Explains THREE  ideas at the Merit level
	Explains FOUR ideas at the Merit level
	Discusses first criterion at Excellence level
	Discusses BOTH of the ideas at the Excellence level


Judgement statement

	
	Not Achieved
	Achieved
	Merit
	Excellence

	Score range
	0-7
	Minimum of 8 points
	Minimum  of 14 points
	Minimum of 18 points




