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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1656 4.5 1.9 10 45.2 99.4
2 1654 4.8 2.3 13 36.6 99.3
3 1557 2 1.2 6 33.2 93.5
4 1600 3.8 2.4 15 25.3 96
5 1473 1.5 1.6 12 12.8 88.4
6 1557 4.2 2.8 14 30.2 93.5
7 1379 0.9 1.2 5 17.8 82.8
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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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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 
FT


(c) (i) I colonies have clumped together (1) 
Unable to count individual colonies/too many colonies to count 
(1) 


2 2 2 


II 
Not enough colonies (for valid results) (1) 1 1 1 


(ii) I Plate 4 
Accept 15 


1 1 1 


II 
Mean number of colonies = 


5


150
(ecf) (1) = 30 (1) (Allow sum of 


remaining 5 values as ecf from previous answer) 
Count = 30 (ecf) × 10 000 = 300 000 / cm3 (1) subs 


Or 


Mean number of colonies = 
165


6
 = 27.5 (1)


Count = 27.5 (ecf) × 10 000 = 275 000 / cm3 (1) subs 
Accept 280 000 


Allow (1) if candidate has ignored anomaly but calculated the 
answer incorrectly 


1 
2 3 3 3 


Question 2 total 13 7 2 4 13 4 7 
















Sticky Note

The statement that there are too many to count was given a mark (1). However it is more than that. The colonies are so clumped together it is difficult to count individual ones.



Sticky Note

There are too few colonies to give valid results (1)







Sticky Note

This is the correct plate (1)



Sticky Note

The workings are very clear. The anomalous result has not been ignored when calculating the mean. This loses a mark. Otherwise, the method is correct. (2)
What is the value of the mean? 
















Sticky Note

There is a build up of bacteria but this is too vague to give any credit. (0) 
The colonies are clumped together.  Why does this make it difficult to get results?



Sticky Note

'Only 4' was taken to mean there are too few colonies to give valid results (1)







Sticky Note

This is not the correct plate. (0) An anomalous result would either be too high or too low. 30 is in the middle of the values. 



Sticky Note

The workings are not laid out. The anomalous result has not been ignored when calculating the mean. This loses a mark.  (2)
What is the value of the mean? 
















Sticky Note

The process of testing is not intended to kill the bacteria. (0) It is meant to find a measure of the bacteria present. What has happened to the colonies in the 1:10 dilution plate? Why does this make it difficult to get a result? 



Sticky Note

This is incorrect (0). There are 2 few colonies to provide valid results. 







Sticky Note

This is the correct plate (1)



Sticky Note

The workings are incomplete. The anomalous result has not been ignored when calculating the mean. This loses a mark. The workings do not show a total divided by 6. It is also rounded up to 28.  (2)
How would you set out the workings?
What is the value of the mean? 
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Examiner
only


2. The food industry uses fruits, vegetables, grains and raw meat and processes these into the food
products that are sold in supermarkets. Food production often involves cleaning and cooking
raw foods, as well as the addition of additives and other ingredients.


One purpose of food production processes is to create products with longer shelf-lives than raw
food ingredients.


© WJEC CBAC Ltd.
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The food industry must take precautions to prevent consumers becoming ill from food poisoning. 







(3445U30-1) Turn over.
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	 (c)	 Whenever an outbreak of food poisoning occurs, environmental health officers test 
samples of food for the presence of bacteria.


(i)	 To be able to count the number of bacterial colonies a series of dilutions is carried 
out as shown in the diagram below.


© WJEC CBAC Ltd.


agar plate
bacterial
colonies


1:10 1:100 1:1 000 1:10 000 1:100 000


The 1:10 000 dilution was used to calculate the number of bacteria present.


I	 Explain why using a dilution of 1:10 will not provide valid results.	 [2]


II	 Give one reason why the 1:100 000 dilution was also not used to calculate the 
number of bacteria present.	 [1]


Dilution
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Examiner
only


(ii)	 In an investigation, six agar plates were prepared by adding 1 cm3 of solution from 
a 1:10 000 dilution. The agar plates were incubated for 72 hours. The results are 
shown below.


© WJEC CBAC Ltd.


Plate number 1 2 3 4 5 6
Number of colonies 35 35 25 15 30 25


I	 State which plate has produced an anomalous result.	 [1]


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


II	 Use the equation:


number of bacteria/cm3 = mean number of colonies × 10 000


to calculate the number of bacteria/cm3 in the original sample.	 [3]


Number of bacteria/cm3 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3 
FT


(a) (i) Ca2+ and Mg2+ (1) 


Accept Ca2+/Mg2+ 
Do not accept Ca2+/Mg2+ 


1 1 1 


(ii) (Place powder in flame and) observe colour (1) 
If brick red Ca2+ OR if no colour Mg2+ (ecf)(1) 


1 1 2 2 


(b) Carbonate/CO3(
2-) (1) chloride/Cl(-)(1) 2 2 2 


(c) Calcium carbonate/chloride / magnesium carbonate/chloride 
(ecf)(1) 
Do not accept formulae  


1 1 1 


Question 3 total 7 1 1 4 6 6 
















Sticky Note

Both cations are correct (1)



Sticky Note

There is no mention of what happens in a flame test (0).
If calcium was present, what would you see when completing a flame test? 



Sticky Note

These are not the correct anions (0). Read the observations above. Now use the table to identify the cations. 



Sticky Note

This is not the name of a compound. It is the name of an anion. (0). It is not even an anion that has been identified previously. The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 
















Sticky Note

Both cations are correct (1)



Sticky Note

It is true that different metals produce different colour flames. (1) 
The question asks how the flame test could confirm which cation is present so it was expected that a flame colour would be mentioned e.g. if calcium is present the flame colour is brick-red. What would you see if magnesium is present?



Sticky Note

Both cations are correct (2)



Sticky Note

This is not the name of a compound. It is an element. (0). The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 
















Sticky Note

Both cations are correct (1)



Sticky Note

It is true that different metals produce different colour flames. (1) 
The question asks how the flame test could confirm which cation is present, so it was expected that a flame colour would be mentioned e.g. if calcium is present the flame colour is brick-red. What would you see if magnesium is present?



Sticky Note

Only one of the cations is correct (1). Read the observations above. Now use the table to identify which cation is correct. Can you identify the second cation?  



Sticky Note

This is not the name of a compound present here (0). It is likely that the student thought that Ca is the symbol for carbon. It is not. What is the symbol for carbon? What element has the symbol Ca? The name of the compound is determined by using the name of one of the identified cations followed by one of the anions. 
There are 4 possibilities. Can you name them all? 
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3. Forensic scientists analyse substances found at crime scenes. They routinely identify powder
samples.


Students are using the same techniques to analyse an unknown powder.


(a)	 The students dissolve the unknown powder in water and add sodium hydroxide solution 
(NaOH) to test for metal cations. They then add excess NaOH solution to see if the 
precipitate dissolves or not.


The table shows results for a selection of cations.


Cation Colour of precipitate when a 
little NaOH solution is added


Precipitate dissolves when 
excess NaOH solution is 


added (√ or ×)


Ca2+ white ×


Zn2+ white √


Pb2+ white √


Mg2+ white ×


Cu2+ blue ×


Fe2+ green ×
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They noticed that a white precipitate was produced which did not dissolve in excess NaOH 
solution. 


(i)	 State the symbols for the two metal cations that could be present.	 [1]


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


(ii)	 The table below shows the flame tests for a selection of metal cations.


Metal cation Flame colour
Ca2+ brick-red
Zn2+ greyish-white
Pb2+ greyish-white
Mg2+ no colour
Cu2+ blue-green
Fe2+ gold


Describe how a flame test could be used to confirm which cation is present.	 [2]


(b)	 They use another sample of the powder and perform the following tests to identify the 
anions that may be present.


Anion Test Observation


bromide (Br–) add aqueous silver nitrate cream precipitate


carbonate (CO3
2–) add hydrochloric acid bubbles of gas


chloride (Cl–) add aqueous silver nitrate white precipitate


iodide (I–) add aqueous silver nitrate yellow precipitate


sulfate (SO4
2–) add aqueous barium chloride white precipitate


The observations from the students’ tests are:


• bubbles of gas are given off when hydrochloric acid is added
• a white precipitate forms when aqueous silver nitrate is added


Use the information above to determine the two anions present in the powder. [2]


(c)	 Name one compound that could be present in the powder. [1]


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 
F
T 


(a) (i) Indicative content: Draw a cross on a square of white paper. 
Measure (25 cm


3 
) of hot sodium thiosulfate using the (25 cm


3 
)


measuring cylinder and pour into the conical flask. Record the 
temperature of the solution using a thermometer. Using the 10 cm


3


measuring cylinder, measure out 5cm
3
 of the hydrochloric acid. Place


the conical flask onto the cross and add the hydrochloric acid. Swirl the 
flask to mix the contents and at the same time start the stopwatch. 
Look down at the cross from above the mixture. Stop the stopwatch as 
soon as the cross disappears. Record the time taken for the cross to 
disappear. 
Repeat for the same temperature and then for different temperatures of 
sodium thiosulfate. 


5– 6 marks 
Full sequential account of method including measuring instruments and 
suggested volumes  


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 
Most steps and measuring instruments included. 


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 
Limited method and some instrumentation included. Candidates may 
have investigated an independent variable other than temperature. 


There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little structure. 
The candidate used limited scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 


0 marks 


No attempt made or no response worthy of credit. 


2 4 6 6 












Sticky Note

Details of apparatus are missing. What is used to measure the volume of sodium thiosulfate?



Sticky Note

Is the volume used going to be increased each time?



Sticky Note

This is too much acid. What is a more suitable volume?



Sticky Note

The temperature should be measured at the start. 



Sticky Note

What needs to be timed? There is no mention of measuring the time taken for the cross to disappear



Sticky Note

This is a very limited account. Apparatus details are missing. It is unclear what is to be measured. Lower band mark (1). 
















Sticky Note

Full list of apparatus although measuring cylinders would be used rather than a measuring beaker. 



Sticky Note

The volumes of acid and the sodium thiosulfate solution are acceptable. 



Sticky Note

The method is fine. However it does not refer to measuring the time for the cross to disappear. 



Sticky Note

This is a reasonable attempt. There are some spelling mistakes and an incorrect apparatus term. It was awarded a lower middle band mark (3).  
















Sticky Note

Details of some apparatus here. A beaker is not used though. What is the name of the glassware in the diagram?



Sticky Note

No value of the volume of acid to be used. What volume do you suggest? 



Sticky Note

It describes mixing the chemicals and timing how long it takes for the cross to disappear. It would be better if the chemicals were named. 



Sticky Note

It refers to repeating the experiment and keeping the 'amounts' the same. It does not refer to changing the temperature of the solution. 



Sticky Note

This was given a mark in the middle band. (4)
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5. The chemical industry is developing new processes to manufacture chemicals more efficiently.


	 (a)	 (i)	 When sodium thiosulfate reacts with hydrochloric acid the solution becomes cloudy.


© WJEC CBAC Ltd.


sodium 
thiosulfate 
solution


sodium 
thiosulfate 
solution 
and dilute 
hydrochloric 
acid


		 Describe a method used to investigate how temperature affects the rate of the reaction 
between hydrochloric acid and sodium thiosulfate solution. Include details of apparatus 
and volumes of chemicals used in your answer.	 [6 QER]







(3445U30-1) Turn over.
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only
(ii)	 State the two variables that need to be controlled in this experiment.	 [2]


1	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii)	 State one reason why these variables need to be controlled.	 [1]


(b)	 In a different experiment hydrochloric acid was poured into a flask containing different 
volumes of sodium thiosulfate solution and water. The time taken to react was measured. 
The results are shown in the table below.


© WJEC CBAC Ltd.


Volume of acid 
(cm3)


Volume of
sodium thiosulfate 


(cm3)


Volume of water 
(cm3)


Time for cross to 
disappear from view 


(s)


60 55 5 44


60 50 10 51


60 45 15 57


60 40 20 83


60 35 25 106


(i)	 State what conclusion can be made from the results.	 [1]


(ii)	 Explain the results in terms of particles.	 [2]


12
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FOUNDATION TIER 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 5 5 0 10 


2 7 2 4 13 4 7 


3 1 1 4 6 6 


4 7 6 2 15 5 


5 5 6 1 12 8 


6 10 4 14 8 14 


7 5 0 0 5 


Total 30 30 15 75 17 36 


3445U3 WJEC GCSE Applied Science DA Unit 3 NEW MS 2018/JF 











