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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5176 3.6 1.6 7 50.8 99.9
2 5174 4 1.6 6 66.4 99.8
3 5173 5.1 1.8 9 56.5 99.8
4 5153 4.2 1.8 8 52.6 99.4
5 5165 2.9 1.1 6 47.6 99.7
6 5100 3 1.5 5 59.4 98.4
7 5086 1.4 1.3 5 28.8 98.2
8 5133 0.9 1 4 22.6 99
9 5089 0.7 0.8 4 17.8 98.2

10 5049 0.8 1.2 6 14 97.4
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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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(4471-01)


Examiner
only


Using both diagrams, explain how the movements of the diaphragm and ribcage bring about 
inspiration (breathing in). [6 QWC]


END OF PAPER
© WJEC CBAC Ltd.
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10. The diagrams below show side views of the chest cavity before and after inspiration (breathing
in).
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not accept 


4 (a) 1 
1 


Light; 
Water and Oxygen; 


sunlight Sun/ solar 


(b) i 2 increase then {plateau/ levels off}; 
plateau occurs at 4%; Range of 3-4% Reference to 


figures from y- 
axis 


ii 1 
1 


34 – 20; 
14; 
( correct answer but no working shown = 2) 
( incorrect answer but correct readings = 1) 


(c) 2 Iodine (solution); 
{Yellow/Orange/Brown} to {blue-black / black}; 


Iodide 


Total Mark 8 








Sticky Note

Scores the first mark (light) only. 1 mark







Sticky Note

Question total = 3 marks



Sticky Note

Very unusually, this candidate has answered both parts of the question to give the change in colour. 2 marks



Sticky Note

A common mis-reading. There is no error carried forward. 0 marks



Sticky Note

Fails to point out the second phase of the effect of carbon dioxide concentration on the rate. 0 marks
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Sticky Note

Many candidates are now able to complete the equation for photosynthesis with little prompting. 
2 marks







Sticky Note

Question total = 7 marks



Sticky Note

Colour change requires both the starting and finishing colour to be given. 1 mark



Sticky Note

Candidates should be encouraged always to show working. Correct working alone generally receives one mark credit. 2 marks



Sticky Note

Although the meaning of the expression 'carbon dioxide concentration causes the rate (to rise)' is unclear, the question itself refers to increasing carbon dioxide concentration and so the answer is acceptable. Candidates must be very careful to clearly denote lower case numbers when employing symbols to represent molecules such as carbon dioxide and oxygen. This example is very borderline. 2 marks
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Sticky Note

Many candidates are now able to complete the equation, or here a cloze comprehension for photosynthesis with minimal prompting. 2 marks







Sticky Note

Question total = 3 marks



Sticky Note

Most candidates know that iodine is used to test for starch. However, the second part of the question calls for the colour change, not the result of a positive test. Very few candidates gave the change. 1 mark



Sticky Note

A common mis-reading. There is no error carried forward. 0 marks



Sticky Note

The mark scheme awards 1 mark for an answer that shows an understanding that the rate rises and then plateaus. A second mark is awarded for a correct reference to a carbon dioxide concentration at which the plateau is established. Unfortunately, due to imprecise use of language, the candidate fails to score either mark. Had the word 'continuous' been substituted by 'constant', both marks would have been awarded. The word 'amount' should be avoided in favour of 'rate'.0 marks
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(4471-01)


Examiner
only


4. (a) Complete the sentences below. [2]


During photosynthesis chlorophyll absorbs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  energy. Carbon 


dioxide and  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  are converted into glucose and


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


(b) The glucose formed in photosynthesis may be stored as starch. Scientists investigated 
the effect of different concentrations of carbon dioxide on the rate of photosynthesis in 
algal cells. They recorded the mass of starch produced.


© WJEC CBAC Ltd.


Large numbers of algal cells in containers with different concentrations of carbon dioxide.







(4471-01) Turn over.


9
Examiner


only


From the graph


(i) Describe the effect of increasing carbon dioxide concentration on the rate of starch 
production. [2]


(ii) Calculate the change in the rate of starch production between levels of 1.5% and 
2.5% carbon dioxide. [2]


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (mg / dm3 / min)


 (c) A chemical is used to indicate the presence of starch.
Name the chemical and describe the colour change that would indicate a positive result.


[2]


Chemical:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Colour change:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


© WJEC CBAC Ltd.


 The results of the investigation are shown on the graph below.
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not accept 


7 2 (a) 3  (only) living things respire/ {germinating/ living}
peas respire (dead do not)/ peas in A respire;


 producing heat (linked to respiration);


 so temperature rose in flask A but not in flask
B;


ORA 


(b) 2  (disinfectant) kills {microorganisms/ bacteria/
fungi};


Any one from: 


 which would {respire/ release heat}/


 so you can be confident that the {heat
release/respiration} is from the peas;


Destroys get rid of Denatures/ 
stops them 
growing 


Total Mark 5 








Sticky Note

Some understanding that micro-organisms would affect results but no explanation of what the effect might be or that the disinfectant would kill the micro-organisms. 0 marks



Sticky Note

The reference to photosynthesis unfortunately negated the reference to respiration and heat production. The candidate would have gained 1 mark if the results for both flasks had been described. 0 mark








Sticky Note

Question total = 5 marks



Sticky Note

A comprehensive account which actually hits three marking points. 2 marks



Sticky Note

The candidate has given a comprehensive explanatory account and describes precisely the results in both flasks. 3 marks








Sticky Note

Question total = 2 marks



Sticky Note

A good account of the problem that the bacteria would cause, but no reference to the disinfectant killing the bacteria.1 mark



Sticky Note

This candidate clearly has an understanding of the processes at work. The results are described to score 1 mark but there is no reference to heat being released from the respiring peas or that the dead peas are not respiring. The term breathing should not be used in this context.1 mark
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(4471-01)


Examiner
only7. Dan and Beth investigated the heat released by germinating peas.


The diagram below shows their experiment.


© WJEC CBAC Ltd.
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 (a) The temperature of the peas in each flask was recorded at the start of the experiment and 
after two days. The results are shown in the table below.


Describe and explain the results for both flasks. [3] 


 (b) The students did not disinfect the peas before setting up the experiment.
Explain the importance of disinfecting the peas in order to make a valid conclusion. [2]


flask
temperature (°C)


start after two days
A 21 28
B 21 21
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Question 
Number 


FT HT Sub-section Mark Answer Accept Neutral answer Do not accept 


10 5 6 
QWC 


Indicative content: 
diaphragm  


 contracts


 flattens/ moves down
ribcage 


 moves up and out


 volume of chest/ thorax increases


 air pressure in chest/ thorax falls


 lung volume increases/ lungs inflate


 external air pressure is now higher


 so air rushes/is pushed in
 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 
inaccuracies in spelling, punctuation and grammar. 
0 marks 


Total Mark 6 








Sticky Note

Question total = 3 marks



Sticky Note

Expiration is irrelevant in this question.



Sticky Note

Too passive. The idea of force is required.



Sticky Note

Continued explanation but also straying into repetition.



Sticky Note

Right?



Sticky Note

Promising start, but signs of a lack of understanding of cause and effect.



Sticky Note

There are a number of relevant points, but a lack of understanding of cause and effect and some omissions. Therefore a middle band mark of 3 was awarded.












Sticky Note

Question total = 6 marks



Sticky Note

Articulate, integrated and correctly linking all relevant points. Accurate spelling and grammar, with precise use of terminology. No irrelevance or repetition. 








Sticky Note

Question total = 2 marks



Sticky Note

No further credit worthy content as there is no explanation of how the movements described in the opening sentence bring about inspiration.



Sticky Note

Excellent start, immediately describing the movements both of the diaphragm and the ribcage as asked for by the question.



Sticky Note

There are some relevant points but limited reasoning and explanation. Therefore this response is awarded a lower band mark of 2.







