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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1060 3.1 1.8 7 44.1 99.3
2 1064 2.6 1.4 5 52.4 99.6
3 1063 4.6 1.9 9 50.7 99.5
4 1062 4.6 1.6 8 57.4 99.4
5 1055 3.2 1.6 7 45.5 98.8
6 1052 4.6 2.2 8 58.1 98.5
7 1055 1.8 1 6 29.7 98.8
8 1041 1.1 0.9 4 26.8 97.5
9 965 1.5 1.5 6 24.9 90.4
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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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9. Describe how you would investigate the effect of two different wind speeds on the rate of
transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions
you could make. [6 QWC]


STOP
START


electric fan which 
can blow air at 
1 m/s or 10 m/s.


stop clock


digital electronic 
balance


simple potometer 
filled with water


cut leafy shoot







(4483-01)


17
Examiner


only


END OF PAPER
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Question 
Number 


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


4 (a) 2 32 x 0.75 /     32/4 x 3; 
24 million tonnes; 


Incorrect answer but suitable method =1 mark 


Correct answer = 
2 marks 


24 alone 
if no working 
shown 


(b) (i) I 2 6 points correct = 2 marks 
5 points correct = 1 mark 
4 or less points correct = 0 marks 
Check the point plotted at 100 
±½ small square 


II 1 Line quality; 


(ii) 2 Higher temp/ at 25C - faster breakdown/ more 
breakdown/ less remains; 


Reason – increased growth of bacteria/ more 
bacteria/ increased enzyme activity; 


It works better 
at a higher 
temperature 


Reference to 
heat 


(c) 1 Any one from: 


 More/ free recycling bins/


 Raising awareness/ education/


 refunds /rewards for recycling/


 charge for {landfill waste/ not recycling};


buying less 
plastic / 
use paper 
cups 


Total Mark 8 








Sticky Note

One mark was awarded for the calculation. The answer should be 24 million for full credit. 1 mark



Sticky Note

The line was not accurate enough as it did not pass through the centre of the plot at 20 hours. 0 marks



Sticky Note

All plots correct. 2 marks







Sticky Note

Reference to higher temperature and faster breakdown gains first mark. Bacteria growing faster gained the second. 'Work' was treated as neutral in this answer. 2 marks



Sticky Note

Reference to fine for not recycling. 1 mark



Sticky Note

Total = 6 marks
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Sticky Note

Answer incorrect and no evidence of correct calculation. 0 marks



Sticky Note

This lost the mark as the line did not pass through the centre of the plot at 10 hours. 0 marks 



Sticky Note

All plots correct. 2 marks







Sticky Note

The first marks was awarded, but the second mark was lost because there was no reference to bacterial action or enzyme activity. 1 mark



Sticky Note

Answer implies more recycling bins. 1 mark



Sticky Note

Total = 4 marks
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Sticky Note

One mark was awarded for the calculation. The answer should be 24 million for full credit. 1 mark



Sticky Note

All plots correct. 2 marks



Sticky Note

Line passes through all plots. 1 mark







Sticky Note

The answer was too vague to gain credit. 0 marks



Sticky Note

The first marking point was awarded. there is no reference to bacterial growth or enzymes to access the second mark. 1 mark



Sticky Note

Total = 5 marks
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Waste plastics at landfill sites produce chemicals called phthalates which are toxic.


Scientists have discovered bacteria which can break phthalates down into useful substances. 


 (a) Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]


Mass of plastic =  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tonnes


 (b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C 
and 25°C.


The results for 25°C are shown in the table below and the results for 15°C are on the 
graph opposite. 


Results for 25°C


© WJEC CBAC Ltd.


4. Read the information below and use it to answer the following questions.


In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.


Plastic waste dumped at a landfill site


time (hours) phthalates remaining 
in sample (a.u.)


0 100
10 96
20 92
30 60
40 33
50 5


(i) Complete the graph opposite by


I. plotting the results for 25°C, [2]


II. drawing a line using a ruler to join your plots. [1]
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(ii) From this graph, describe how temperature affects the breakdown of phthalates by 
bacteria and suggest a reason for the difference in the results seen at 15°C and 
25°C. [2]


 (c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and 
coffee cups. Suggest one way in which people could be encouraged to recycle more 
waste plastic. [1]


© WJEC CBAC Ltd.
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Question 
Number 


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


5 (a) (i) 2  No other microorganisms present;


Any one from: 


 Which could {contaminate /change} the mycoprotein/
product}/


 prevent contamination;


Other 
microbes/ 
bacteria 


quorn 


pathogens 


(ii) 1 Any one from: 


 Predictable product/


 minimum space/


 {control/ monitor} conditions/


 other plausible reason- cheapness/ speed/ efficient;


Can make 
use of 
waste 
(materials) 


(b) (i) 1  75/25 = 3;  


(ii) 2 36/200 x 100  or   18/100 x 100;   
18%; 
Incorrect answer but suitable method =1 mark 


Correct 
answer = 2 
marks 


(iii) 1 Low(er) salt and no cholesterol for 1 mark Reference to 
figures 


Total Mark 7 








Sticky Note

Reference to preventing unwanted micro-organisms getting in gained 1 mark. the second mark required  reference to the risk of the food being contaminated by unwanted microorganisms. 1 mark



Sticky Note

'Faster' gained a mark. 1 mark







Sticky Note

The candidate divided 36 by the total for the column, rather than 200 which is the total weight of the burger. 0 marks 



Sticky Note

Calculation correct. 1 mark



Sticky Note

One mark was lost here because the candidate needed to read the table carefully and note that there is NO cholesterol in the mycoburger. 0 marks



Sticky Note

Total = 3 marks
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Sticky Note

First mark was awarded for keeping any bacteria out. The second mark was not awarded as the risk of food being spoiled/ contaminated was not mentioned. 1 mark 



Sticky Note

Reference to less space was creditworthy. 1 mark







Sticky Note

The mark was lost for not stating that there is no cholesterol in the mycoburger. 0 marks



Sticky Note

Calculation incorrect = 0 marks



Sticky Note

Candidate seems at a loss at how to start this calculation. 0 marks



Sticky Note

Total = 2 marks
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Sticky Note

Both mark points were awarded. Infect was accepted in terms of contamination. 2 marks



Sticky Note

This answer is too vague to be awarded credit. 0 marks







Sticky Note

Calculation correct = 1 mark



Sticky Note

Calculation correct = 2 marks



Sticky Note

No cholesterol = 1 mark



Sticky Note

Total = 6 marks
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(a) (i) Explain why it would be necessary to maintain aseptic conditions in the fermenter.
[2]


(ii) Give one advantage of growing foods from microorganisms in a fermenter. [1]


© WJEC CBAC Ltd.


5. In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the
world’s growing human population.
They produced a mycoprotein by growing a microscopic fungus called Fusarium.
The diagram below shows a fermenter which is used to make mycoprotein on a large scale.


waste gases


air in


mycoprotein 
harvested


temperature control


Fusarium 
and 
nutrients in
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(i) How many of these mycoburgers would a person need to eat in order to obtain the 
same mass of protein as a 200 g beefburger? [1]


Number of mycoburgers =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


(ii) Calculate the percentage of fat in a beefburger. [2]


Percentage of fat =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %


(iii) Mycoprotein is often described as a “Healthy Option” food. From the table, suggest 
two reasons, other than low fat content, which support this idea. [1]


© WJEC CBAC Ltd.


 (b) Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200 g mycoburger compared with a 200 g 
beefburger.


Nutrient
Mass of nutrient in 200 g burger


mycoburger beefburger


protein (g) 25.0  75.0


fat (g)   1.0  36.0


salt (g)   1.0    2.4


cholesterol (mg)   0.0 150.0
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Question 
Number 


FT HT Mark Answer 


9 4 6 


QWC   


Indicative content: 


 Record initial mass/ weight of potometer


 Blow air travelling at 1m/s onto cut leafy shoot


 For set time eg 5 minutes


 Record mass/ weight of potometer


 Repeat for air speed at 10m/s


 Expected result - potometer would lose more mass/ weight at 10m/s


 Conclusion: greater the air/wind speed the greater the rate of transpiration
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 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. 


Total Mark 6 








Sticky Note

The candidate confused the bubbler potometer with the potometer that is illustrated in the question. Also, respiration was confused with transpiration. Lower band was given for the idea of recording the mass after using the fan at two different speeds. 1 mark







Sticky Note

Total = 1 mark
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9.



Sticky Note

The account written by this candidate met the criteria for the top band (5-6) but the maximum mark of 6 could not be awarded because of the irrelevant information in lines 2 and 3. Also there is an inaccuracy on line 9.







Sticky Note

Total = 5 marks
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Sticky Note

The answer addresses the question with some omissions such as measuring the mass after blowing air at fixed speeds and giving the expected results in terms of mass. Therefore lower middle band. 3 marks







Sticky Note

Total = 3 marks
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