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HIGHER TIER
All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 106 0.6 0.6 2 27.8 98.2
1b 108 5.6 1.9 9 62.6 100
2a 108 1.1 0.7 2 54.2 100
2b 100 1.4 1 3 48.3 92.6
2c 105 1.8 1 3 60.3 97.2
3a 105 1.6 1.1 3 52.1 97.2
3bi 85 0.4 0.6 2 17.6 78.7
3bii 101 1.6 1.4 4 40.1 93.5
3c 104 1.1 0.8 3 36.2 96.3
4a 104 2 1.5 6 33.3 96.3
4b 95 1.1 0.7 3 35.4 88
5a 108 0.9 0.6 3 30.9 100
5b 101 1.2 0.8 2 59.9 93.5
5c 105 0.4 0.5 2 17.6 97.2
6ai 106 0.6 0.5 1 60.4 98.2
6aii 108 1.5 0.9 2 73.1 100
6bi 107 0.7 0.7 2 32.7 99.1
6bii 105 0.8 1 4 18.8 97.2
6c 105 1.2 0.8 2 59.5 97.2
7ai 86 0.3 0.4 2 13.4 79.6
7aii 71 0.2 0.5 2 12 65.7
7bi 102 1.7 1.4 3 56.9 94.4
7bii 93 0.5 0.7 2 24.7 86.1
7c 101 0.5 0.6 2 23.3 93.5
8 103 1.7 1.9 6 28.6 95.4

27.8 62.654.248.3 60.352.117.6 40.136.233.335.430.9 59.917.6 60.4 73.132.718.8 59.513.412 56.924.723.3
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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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HIGHER TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 5 11 3 19 8 10 


2 6 0 0 6 0 0 


3 6 2 0 8 2 2 


4 6 0 0 6 0 0 


5 2 4 4 10 0 0 


6 0 4 4 8 0 0 


7 4 5 0 9 4 4 


8 1 4 4 9 8 0 


TOTAL 30 30 15 75 22 16 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


8./1. (a)   Any 2 × (1) from: 
Minimise the time the lid is taken off the plate (1) 
Flame/sterilise forceps (1) 
Updraught from Bunsen (1)  
sterilise bench (with ethanol) (1)  
aseptic technique/seal lid (1) 
 
Not: clean alone 
 


2   2  2 


 (b) (i)  D (1) 
Smallest clear area/killed fewest bacteria/smallest radius/ only 
0.2 cm (1) 
 


 2  2  2 


  (ii)  3.14  1.96 (1) 
= 6.1544 (1) 
6.15 (1) 
 
Allow 6.157 - 2 marks 
Allow 6.16 - 3 marks (if obvious candidates use π on calculator 
and workings shown) 
6.16 on answer line – 2 marks 
6.15 on answer line – 3 marks 
 


1 2  3 3 3 


  (iii)  6.15 (ecf)  50 000 (1) 
= 307 500 (1) 
 
Accept 307 700 / 308 000 / 307 850 for 2 marks  
 


 2  2 2 2 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (iv)  Area B = 1.54 (1) 


Area C is 4  bigger so Jeremy is correct (1) 
 
OR 
 


Radius of C is 2  radius B (1) 


Area of C is 4  area of B therefore Jeremy is correct (1) 
 
OR 
 
Radius doubles (1) 
But area quadruples therefore Jeremy is correct (1) 
 


  2 2 2 3 


    Question 8/1 total 3 6 2 11 7 11 
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		Question totals should be written in the box at the end of the question.
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1a: 1


1



Sticky Note

The only mark achieved was for sealing the lid.  No mark was awarded for hand-washing   which was classed as cleaning rather than sterilisation.







1bi: 2


1bii: 3


1biii: 2


1biv: 2


2


3


2


1


1



Sticky Note

correct 2 marks



Sticky Note

Correct answer correctly rounded to 3 sig.fig 



Sticky Note

Correct answer using non-rounded answer to previous part of question



Sticky Note

Correct answer. The candidate worked out that doubling the radius increased the area by a factor of 4, therefore Jeremy was correct.  












1a: 0



Sticky Note

No credit for this answer as it is far too general. The mark scheme is specific to the technique for this experiment.







1bi: 2


1bii: 2


1biii: 2


1biv: 0


1


1


2


2



Sticky Note

correct 



Sticky Note

Correct answer from calculation but did not give answer to 3 sig fig as asked for in the question so only 2 marks awarded. Many students mix up sig. figs. and dec. places. - this could have happened in this case 



Sticky Note

Correct answer using non-rounded answer to previous part of question



Sticky Note

No attempt to work out area from radius therefore no marks awarded












1a: 1


1



Sticky Note

1 mark awarded for minimising the time the lid is taken off. Just using sterilised equipment was insufficient .







1bi: 2


1bii: 3


1biii: 2


1biv: 0


2


3


2



Sticky Note

correct



Sticky Note

Correct answer correctly rounded to 3 sig.fig 



Sticky Note

Correct answer.  This is an interesting non-calculator method of multiplying by 6.15.



Sticky Note

No attempt to work out area from radius therefore no marks awarded
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Answer all questions.


1. A group of students investigated how different antibiotics affected the growth of bacteria. An 
agar plate was inoculated with bacteria and small discs containing different antibiotics (A, B, C 
and D) were placed onto it.


A B


CC CD


 The following procedure was followed to add the antibiotic discs to an agar plate inoculated 
with bacteria.


 1. Pick up the filter paper disc containing antibiotic A using forceps. 
 2. Place the antibiotic disc on to the plate.
 3. Repeat steps 1 and 2 for antibiotic discs B, C and D. 
 4. Place a lid on the agar plate. 
  5. Turn the plate upside down and incubate for 3 days at 20°C. 
  6. Record the radius of the clear zone around each disc. 


 (a) State two ways the students could reduce the contamination by unwanted bacteria. [2]
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 (i) Explain which antibiotic is least effective. [2]


 


 


 (ii) Use the equation


area = 3.14 × radius2


  to calculate the area of the clear zone for antibiotic C to three significant figures.
    [3]


    area = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm2


 (iii) It has been estimated that each 1 cm2 on this plate contains 50 000 bacteria.


  Calculate how many bacteria were present in the area cleared by antibiotic C at 
the start of the experiment. [2]


    number of bacteria = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


 (iv) Robert says that antibiotic C is twice as effective as antibiotic B.
  Jeremy says that antibiotic C is four times as effective as antibiotic B.
  Explain whether you agree with Jeremy or Robert. [2]
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Antibiotic disc Radius of clear zone (cm)


A 1.2


B 0.7


C 1.4


D 0.2


 (b) The students obtained the following results.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4. (a)   • If glucose levels increase the pancreas produces insulin.   


• Glucose is stored as glycogen in the liver and muscles to 
reduce glucose level. 


 


• If glucose levels decrease the pancreas produces glucagon.   


• Glycogen in the liver and muscles is converted back to glucose 
to increase glucose level. 


 


• Type 1 diabetes is due to the body not producing {any/enough 
insulin}  


• therefore glucose levels remain high (following meals if not 
controlled.)   


• Diabetics need to monitor blood glucose levels and inject 
insulin if necessary.  


 
5-6 marks  
5 statements covering all areas  
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses 
appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 
 
3-4 marks  
up to 4 statements from at least 2 areas 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology and 
some accurate spelling, punctuation and grammar. 
 
1-2 marks 
1 or 2 statements from any area 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 


6      
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (b)   DNA double helix (1)  
 
Held by (weak/hydrogen) bonds (1)  
 
A pairs with T and that C pairs with G. (1) 
 


3      


    Question 4 total 9 0 0 9 0 0 
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4a: 6


4b: 1


1



Sticky Note

An excellent answer scoring all 6 available marks. All areas of indicative content covered in a well written logically organised answer.



Sticky Note

The candidate scored a mark for DNA being a Double Helix. The candidate named the bases, but they did not give the pairing and the idea that they were held by weak bonds.   












4a: 2


4b: 1


Tick


Tick


1



Sticky Note

The candidate has stated that insulin is used to control glucose and that it is produced in pancreas, but failed to state that the pancreas responds to high glucose levels. They have recognised that type 1 diabetes is caused by not enough insulin. and stated that diabetics have to regularly inject themselves.This is just one complete statement from indicative content and two partial statements.  2 marks awarded.



Sticky Note

The candidate did not  score a mark for  'twisted ladder'. They needed the idea of DNA being a double helix. They did score 1 mark for the pairing of bases.












4a: 2


4b: 0



Sticky Note

The candidate has stated that insulin is used to control glucose and that it is produced in pancreas, but failed to state that the pancreas responds to high glucose levels. They have recognised that type 1 diabetes is caused by incorrect levels of insulin, but they have not stated too little.  They have also said that diabetics need to monitor their glucose levels. This is just one complete statement from indicative content and two partial statements.    2 marks awarded.



Sticky Note

Although pairs were mentioned there was nothing in the answer to credit
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4. Diabetes is a condition that can lead to many serious health complications.


 (a) Describe how blood glucose levels are normally controlled, and how this differs in a 
person with type 1 diabetes. [6 QER]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 (b) Researchers are experimenting with DNA in an attempt to produce the necessary 
hormones to control blood glucose levels. Describe the structure of DNA. [3]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6. (a) (i)  Compound has multiple breaks/an open wound 
AND 
Simple has no open wound /a single break  
 


1      


 
 (ii)  5% of 255 000 (1) 


12 750 (1) 
 


 2     


 (b) (i)  Both men and women increased risk over 40 (1) 
Women’s risk increases faster (1) 
 


 2     


  (ii)  Obvious use of graph e.g. 
Estimated risk at 65 =25 per 10 000 people  
Estimated risk at 80 =100 per 10 000 people (1)  
 
Estimated mean = 62.5 per 10 000 people (1) 
 
62.5 (ecf) × 6 000 000 (1) 
/10 000 (1) = (37 500) 
 


 4   4  


 (c)   Any 2 × (1) from 
cartilage worn down (1) 
increasing friction (1) 
causes pain/ loss of movement (1) 
 


2      


    Question 6 total 3 8 0 11 0 0 
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6ai: 1


6aii: 2


1


2



Sticky Note

Correct.



Sticky Note

Correct answer  







6bi: 0


6bii: 3


6c: 2


1


2


1


1



Sticky Note

The candidate only recorded the maximum values from the graph, rather than a full analysis looking at the age it becomes a risk (over 40) and the rate of increase.



Sticky Note

Three marks out of a possible four. The candidate correctly read values (1 mark)However instead of then estimating the mean, they took the difference.they then used that value to correctly work out the number of fractures. (2 marks)The value of 600 was accepted as 6000000/10000 



Sticky Note

full marks awarded 1 mark for cartilage worn down (degraded was accepted for this) and 1 mark for loss of movement (limited movement) 












6ai: 0


6aii: 0



Sticky Note

Incorrect



Sticky Note

No working out of percentage 







6bi: -


6bii: 0


6c: 0



Sticky Note

The candidate tried only using information in question and did not refer to data in the graph although they were instructed to. 



Sticky Note

the candidate needed to mention cartilage wearing, not bone.












6ai: 1


6aii: 2


1


2



Sticky Note

Correct



Sticky Note

Correct answer.  This candidate used a non-calculator method of calculation.







6bi: 2


6bii: 1


6c: 1


1


1


1


1



Sticky Note

 Both marks awarded, a full analysis looking at the age it becomes a risk (over 40) and the rate of increase.



Sticky Note

Candidate correctly read values (1 mark)However, then instead of estimating the mean, they took the difference.They did not take the answer any further.



Sticky Note

No mark was awarded for 'corrode' as that implies a chemical reaction rather than mechanical wearing. 1 mark was awarded for the 'extreme pain' felt by the sufferer.  
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6. Public Health Wales is encouraging people aged over 50 years old to ‘Steady on … Stay
SAFE’ to reduce their risk of falling.
Falls are a serious health issue for older people, with around a third of all people aged 65 and
over falling each year, increasing to half of those aged 80 and over.
Each year there are around 255 000 fall-related emergency hospital admissions among
patients aged 65 and over. In around 5% of these cases a fall leads to a fracture.


(a) Fractures in adults can be either simple or compound.


(i) State the difference between simple and compound fractures. [1]


(ii) Calculate the approximate number of fractures that occur in patients 65 and over
per year. [2]


number of fractures per year in patients 65 and over = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b) The incidence of hip fractures with age is shown below.
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