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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 7842 3.2 0.8 4 81.1 99.9
2 7790 2 1.4 5 39.5 99.3
3 7831 3.6 1.4 6 60.3 99.8
4 7827 1.6 1 4 41.1 99.8
5 7836 3.1 1.4 7 44.1 99.9
6 7831 2.9 1.5 5 58.2 99.8
7 7790 2 1 5 39.3 99.3
8 7824 2.2 1.4 6 36.5 99.7
9 7779 2.1 1.2 6 35.5 99.1

10 7679 1.5 1.2 6 25 97.9
11 6839 0.9 0.9 6 14.2 87.2
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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4.	 The photograph below shows maggots. Maggots are the larvae (young) of flies.
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	 Read the following information.

	 •	 In the First World War, many soldiers died from infection of their wounds by bacteria. 
	 •	 Sometimes, maggots would hatch in the wounds from eggs laid by flies. 
	 •	 An army doctor called William Baer observed that soldiers whose wounds had maggots 

were more likely to survive than soldiers who did not have maggots. 
	 •	 The maggots seemed to clean the wound. 
	 •	 He reasoned that maggots ate bacteria and dead flesh around the wound. 
	 •	 Baer published his ideas in 1931. Since then, using maggots to treat wounds has become 

common.

	 (a)	 From this information:

	 (i)	 What was Baer’s observation?	 [1]

	

	

	 (ii)	 What was Baer’s hypothesis?	 [1]

	

	

	 (iii)	 Suggest why it was important for Baer to publish his ideas.	 [1]

	

	

	 (b)	 Suggest one reason (apart from cost) why using maggots to treat wounds may be 
preferred instead of using antibiotics on patients.	 [1]
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Sticky Note
Question total = 1.

Sticky Note
1 mark - many candidates failed to score as their answers were too vague or incomplete, such as 'easy', or unjustified, such as 'work better' or 'no side effects'. However several candidates scored, as here with the ideas that maggots are 'more widely available' or 'easier to find. A few candidates referred to bacterial resistance, though many of these answers conveyed the notion that it is the person rather than the bacterium that becomes resistant. 

Sticky Note
0 mark - the dissemination of knowledge is an important aspect of scientific endeavour but was unknown to most candidates. 

Sticky Note
0 marks - (i) and (ii) several candidates confused the meaning of the terms observation and hypothesis, despite the former being heavily cued in the text. 






Sticky Note
Question total = 2.

Sticky Note
0 mark - a commonly expressed suggestion which though true, does not address the question.


Sticky Note
0 mark - the candidate possibly has the correct idea but the answer is too vague. 


Sticky Note
2 marks - (i) and (ii). The candidate has clearly read the text and understood the meaning of both terms, the observation and hypothesis, the latter being posed as a question.
Both answers are clear and concise.






Sticky Note
Question total = 3.

Sticky Note
1 mark - the question asks for one suggestion only. Here the candidate presents two ideas, the first of which was regarded as neutral and quite possibly accurate in the light of resistance, while the final clause, 'more common to find' secures the point.


Sticky Note
1 mark - the idea of spreading the knowledge is well made. 
Many candidates failed to press home the point by simply stating that Baer published his ideas so that more wounded people could be treated, with no link made to the dissemination of the knowledge.

Sticky Note
1 mark - (i) and (ii). The candidate had clearly read the text but did not make a correct statement regarding the observation. The hypothesis is correctly stated. 
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9.	 (a)	 The graph below shows the variation in the volume of milk produced by a herd of cows in 
one year. All the cows were the same breed.
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	 (i)	 During the winter months, the herd is kept indoors in large barns. All the cows in the 
herd are fed exactly the same quality and quantity of food. Suggest a reason why 
the volumes of milk produced by the cows varied during the winter months.	 [1]
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During the summer months, the farmer noticed that the volume of milk produced by the cows varied 
depending on which fields on the farm the cows were grazing on.

He divided the cows that produced 6501 – 7000 litres of milk per year into two groups. One of these 
groups grazed on a field by the river and the other on a field on the hill.

The graphs below show the results.

	 (ii)	 Explain the differences in the results shown in the graphs.	 [2]

	

	

	

	

	 (iii)	 When the farmer breeds from his cows he uses a method called artificial insemination 
(AI). The sperm are introduced into the cows mechanically rather than by using a 
bull directly.

		  How does this information suggest that AI is a method of sexual reproduction?	 [1]
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	 (b)	 The table below shows the milk composition of five breeds of dairy cattle.

		  Milk from which breed of cattle would you recommend to a person suffering from heart 
disease? Give a reason for your answer.	 [2]

	

	

	

	

6

milk composition (g/l)

breed fat protein milk sugar

Ayrshire 3.97 3.26 4.63

Brown Swiss 3.80 3.18 4.80

Guernsey 4.58 3.49 4.78

Holstein 3.56 3.02 4.61

Jersey 4.97 3.03 4.70









Sticky Note
0 mark - many candidates at both Foundation and Higher have difficulty in applying their knowledge to unfamiliar contexts. The graph of milk production shows the normal distribution, typical of physical factors resulting from genetic variation. Very few candidates realised this, offering instead, answers related to possible conditions inside the barns, or the winter weather. The example given here is typical.




Sticky Note
1 mark - the question requires candidates to use the given information. A simple reference to 'sperm' as shown here is enough to score the mark.

Sticky Note
0 mark - it was hoped that candidates would appreciate that one homogeneous group of cows were placed in two different environments and thus that any differences in subsequent milk production had to be due to environmental and not genetic effects. 
This candidate has picked up on the influence of the different environmental conditions but failed to score this mark, since there is no reference to the resulting increased milk production in the River Field. This question requires an explanation of the data. It is a cause and effect problem and in order to score the resultant cause, it is necessary to state the observed difference in the two data sets.
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Sticky Note
Question total = 2.

Sticky Note
1 mark - candidates very often fail to use the comparative and/or fail to select only the relevant. In the example the candidate has correctly identified the Holstein as being the appropriate breed and scores the mark. However there is no comparison with the other breeds and also there is a lack of discrimination shown by the inclusion of a reference to protein content.









Sticky Note
0 mark - no mark scored.



Sticky Note
1 mark - although there is mention in the text to an egg, the candidate scored the mark for reference to sperm.

Sticky Note
0 mark - many candidates at both Foundation and Higher were confused by the two graphs, asserting either that there were, in fact, more cows in the Hill Field than in the River Field, or that, as here, the higher milk production came from cows in the Hill Field. In this case, a failure to interpret the graph correctly negates the reference to an environmental difference.
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Sticky Note
Question total = 3.

Sticky Note
2 marks - the candidate correctly identifies Holstein and shows both good language skills and discernment in use of the data.
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Sticky Note
0 mark -  typical incorrect answer.



Sticky Note
1 mark - correct answer.

Sticky Note
1 mark - a common finding was that many candidates were able to interpret the two graphs correctly but then, as here, offered no explanation.
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Sticky Note
Question total = 4.

Sticky Note
2 marks - correct identification of Holstein, precise data selection and good language skills.
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11.	 Describe an experiment you would set up to investigate the positive growth response 
(phototropism) of plant shoots to light coming from one side.

	 In your account you must explain the use of a control in your investigation.	 [6 QWC]

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

END OF PAPER
6





Sticky Note
Question total = 0.

Sticky Note
0 marks - almost all candidates at Foundation tier find the QWC question to be very challenging.
Q11 tests the ability to recall and relate an investigation, detailed in the specification, on phototropism.
Only a very few candidates could do this.
Many candidates provided a sort of generic step by step account of the principles of setting up a fair test, with few, if any, mark scoring points.






Sticky Note
Question total = 3.

Collison
Sticky Note
Unmarked set by Collison

Sticky Note
3 marks - this answer contains the three most commonly seen points. 
- place the plant in a box with a hole (or by a window sill)
- specified time
- expected result
Correct reference to a control was seen very rarely.  The response is well written and presented in a logical sequence. 
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Sticky Note
Question total = 5.

Sticky Note
5 marks - an articulate, integrated account correctly linking most of the relevant points and with no irrelevant points. 
Not quite worthy of all six marks however, as there is no reference to the requirement for both plants to be growing vertically when the experiment is set up and the terms 'amount' and 'plant food' are not appropriate scientific terminology in the context of an experimental design.
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4 


Question Marking details 
Marks 


Available 
     


4 (a) (i) Soldiers whose wounds had maggots were more likely to survive 


(than soldiers who did not have maggots)/ ORA; 


(comparison is needed) 


1 


     


  (ii) Maggots ate bacteria (and dead flesh around the wound); 1 


     


  (iii) Make his findings known widely/ allow reproducibility/ others to 


test/ to confirm findings; NOT to help more soldiers; 1 


     


 (b)  Fewer side effects/ drug toxicity/ bacterial resistance/ maggots 


are more widely available (in some parts of the world)/ some 


people are allergic to antibiotics; 


1 


   NOT some people react to antibiotics (unqualified)/ easier 


(unqualified)/ no side effects/ safer/ act quicker  


   Question 4 Total [4] 
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Question Marking details 
Marks 


Available 
     


9/2 (a) (i) The cows are genetically different/have different genes/ show 


genetic variation/ different ages/ variation in the milk producing 


genes; 


NOT different genetics/ sizes/ inherited it  from their parents/ 


mutation 


1 


     


  (ii) River field cows’ milk production is higher/ ORA; 


there are environmental differences/ named environmental 


difference e.g. temperature/soil/nutrients/water content/ 


{richer/better quality} grass (must be comparative);  


2nd mark only awarded if 1st is credited 


2 


     


  (iii) Sperm (are used)/ two parents/ bull and cow; 1 


     


 (b)  Holstein;  


it has the {lowest/least} fat content/ lower fat than the other 


cows;  


2nd mark point only accessed if first correct 


sugar=neutral 


2 


     


   Question 9/2 Total [6] 
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Question Marking details 
Marks 


Available 
     
11/4   Indicative content: 


 


All plants/seedlings/flowers are growing vertically straight up.  
 


{Place plants on a window sill/ in a (blacked out) box with a 
hole in one side/ any method of one sided illumination}.  


 


Leave plants for specified length of time.  
 


Plants show growth towards light/ tips ‘bend’ towards light.  
NOT move 


 


Reference to involvement of hormone e.g. hormone cause 
shoots to bend.  


 


Reference to control by eliminating the effect of one sided 
light. This should be uniform illumination.  
NOT darkness 


 


Shoots/tips don’t bend towards light. 
 


5 – 6 marks  
The candidate constructs an articulate, integrated account 
correctly linking relevant points, such as those in the indicative 
content, which shows sequential reasoning.  The answer fully 
addresses the question with no irrelevant inclusions or significant 
omissions.  The candidate uses appropriate scientific 
terminology and accurate spelling, punctuation and grammar. 
 


3 – 4 marks 
The candidate constructs an account correctly linking some 
relevant points, such as those in the indicative content, showing 
some reasoning.  The answer addresses the question with some 
omissions.  The candidate uses mainly appropriate scientific 
terminology and some accurate spelling, punctuation and 
grammar.  
 


1 – 2 marks  
The candidate makes some relevant points, such as those in the 
indicative content, showing limited reasoning.  The answer 
addresses the question with significant omissions.  The 
candidate uses limited scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 
 


0 marks 
The candidate does not make any attempt or give a relevant 
answer worthy of credit. 
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   Question 11/4 Total [6] 
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