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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1(a) 2370 2.2 1.2 4 55.4 100

1(b) 2357 1.7 1 3 56.5 99.5

2(a) 2366 1.7 0.6 2 84.8 99.8

2(b) 2357 1.4 0.7 2 71.5 99.5

2(c) 2355 2 1.3 4 50.1 99.4

2(d) 2358 1.3 0.7 2 64.1 99.5

3(a)(i) 2337 2 1.1 4 50.1 98.6

3(a)(ii) 2314 1.2 1.2 3 38.7 97.6

3(b) 2368 1.5 0.8 3 50.4 99.9

4(a) 2370 1.8 1.3 6 30.1 100

4(b) 2341 1.5 1.1 3 48.6 98.8

4(c) 2280 1.4 1 3 45.5 96.2

4(d) 2296 0.4 0.6 2 21.8 96.9

5(a) 2360 0.7 0.6 2 35.1 99.6

5(b) 2282 0.8 1 2 41 96.3

5(c) 2295 0.3 0.5 2 14 96.8

5(d) 2162 0.3 0.5 2 13.7 91.2

6(a) 2347 0.7 0.5 1 65.3 99

6(b) 2355 0.7 0.9 4 16.6 99.4

6(c) 2338 1.2 0.8 2 58.3 98.7

6(d) 2321 1.3 1 4 33.1 97.9

7(a) 2368 1.1 1 3 37.2 99.9

7(b) 2368 2.8 1.5 6 46.8 99.9

7(c) 2339 0.6 0.6 2 32 98.7

7(d)(i) 2331 0.6 0.5 1 63.2 98.3

7(d)(ii) 2162 1.3 0.9 2 65.7 91.2

7(e) 2358 2.2 0.9 3 72.9 99.5

7(f) 2270 1.3 1.2 4 33.3 95.8

8 2362 4.3 1.8 9 47.9 99.7
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WJEC A level Biology Unit 3 - 1400U30-1

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 (a) (i)  5.81  10-4 or  5.8  10-4   = 2 marks (accept any d.ps) 
If incorrect award 1 mark for 
18/3099100 x100  
 0.00058081  


5.80  10-4   


 2  2 2  


 (b) (i)  Gram – have capsule/lipopolysaccharide (1) 
Bacillus rod shaped (1) 


2   2   


 (c) (i)  172 000   = 2 marks Accept standard form 
If incorrect award 1 mark for 


86 000 2   
86000 ( no dilution factor) 


 2  2 2  


  (ii) I there were too many colonies to count/colonies 


{merged/clumping} 
 


  1 1  1 


   II The extra dilution gives additional error/may not have mixed 
fully/inaccurate representation of whole sample/not valid to 
count less than 30 colonies/too few to be statistically significant 
 


  1 1  1 


 (d)   azithromycin ( no mark for name only) 
 
need to use less antibiotic/use of data e.g. Anti A only needs 
10% to kill all bacteria. C needs 30% to kill all bacteria(1) 
so cheaper for government/less likely to lead to antibiotic 
resistance (1) 


  2 2   


    Question 2 total 2 4 4 10 4 2 


  












2a: 2


2b: 2


2


1


1



Sticky Note

Full working out shown. 2 marks awarded



Sticky Note

2 marks awarded







2ci: 2


2cii1: 1


2cii2: 1


2d: 2


2


1


1


1


1



Sticky Note

Working out shown and answer in standard form, which was not required, but was credit worthy. 2 marks awarded



Sticky Note

Too few colonies not statistically sound is an excellent answer. 1 mark awarded



Sticky Note

Lower concentration needed and so is cheaper. 2 marks awarded



Sticky Note

Correct answer 1 mark












2a: 0


2b: 1


1



Sticky Note

The answer is 5.8x10-4. There's a 5 there but no signs of working out so no marks can be given.



Sticky Note

Lypopolysacaride is close enough to lipopolysaccharide to gain the mark. But there is no reason for the bacillus part.







2ci: 1


2cii1: 1


2cii2: 0


2d: 0


1



Sticky Note

Forgotten the dilution factor. 1 mark awarded



Sticky Note

Not really enough. We're looking for the an inaccurate representation of the whole sample or there are too few colonies to be statistically significant. 0 marks awarded



Sticky Note

Wrong antibiotic., therefore no access to second mark.



Sticky Note

Correct 1 mark awarded












2a: 0


2b: 0



Sticky Note

Unfortunately forgot to multiply by 100 to make it a percentage. 0 marks awarded



Sticky Note

Glycoprotein instead of lipopolysaccharide layer. Even if polysaccharide remained in the answer it wouldn't gain the mark. Didn't explain bacillus term. 0 marks







2ci: 2


2cii1: 0


2cii2: 0


2d: 2


2


1


1



Sticky Note

Has mixed up the dilution factors. The candidate thinks 10-6 is less dilute than 10-2 so gained no marks for either I or II



Sticky Note

Correct answer 2 marks



Sticky Note

Correct answer = 2 marks
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2.	 Legionnaires’ disease is a serious lung infection caused by Legionella bacteria.


	 (a)	 In 2015 there were 18 confirmed cases of Legionnaires’ disease in Wales. The population 
of Wales in 2015 was 3 099 100.


		  Calculate the percentage of the population of Wales that suffered from Legionnaires’ 
disease in 2015. Express your answer in standard form.	 [2]


Answer = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (b)	 Legionella is a Gram negative, bacillus bacterium that can live in domestic water supplies. 
If small droplets of contaminated water are inhaled the bacteria can cause pneumonia-
like symptoms. 


		  State what is meant by a Gram negative, bacillus bacterium.	 [2]


	


	


	


	


	 (c)	 During an outbreak, a sample of contaminated water was studied to find which antibiotic was 
most effective. The three antibiotics were erythromycin, ciprofloxacin and azithromycin. A 
range of concentrations of each antibiotic were used.


		  A microbiologist carried out the investigation as follows:


	 ▪	 Sterile nutrient agar plates were set up containing different concentrations of 
erythromycin.


	 ▪	 0.5 cm3 of diluted contaminated water was transferred onto each plate.
	 ▪	 The same process was repeated for ciprofloxacin and azithromycin.


		  The results following incubation are shown in the table.


Concentration of 
antibiotic / %


Number of colonies on plate


erythromycin ciprofloxacin azithromycin


0 86 86 86


10 70 43 0


20 47 22 0


30 32 0 0


40 24 0 0
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	 (i)	 The microbiologist had diluted the original sample of contaminated water by a factor 
of 10–3. Use the information given to calculate the number of Legionella bacteria in 
1 cm3 of the original contaminated sample. Show your working.	 [2]


Number of Legionella bacteria in 1 cm3 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 Suggest a reason for the following:


	 I.	 When the microbiologist diluted the original sample by a factor of 10–2 she 
could not calculate the number of Legionella bacteria per cm3.	 [1]


	


	


	 II.	 When she diluted the original sample by 10–6 a lower number of Legionella 
bacteria per cm3 was calculated.	 [1]


	


	


	


	 (d)	 The cost of ciprofloxacin and azithromycin are approximately the same per unit mass. 
Use the results of this experiment to suggest and explain which antibiotic would most 
likely to be recommended by the Welsh Government to treat this disease.	 [2]


	


	


	


	


10
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3 (a) (i)  1. Carbon in the (molecules of) dead insects/ant faeces (1) 


2. Ref to role of decomposers/decomposed by {bacteria/fungi} 


(1) 


3. Carbon dioxide released (1) 


4. from respiration (1)  


Accept respiration of ants or decomposers for MP3 and MP4 
 


2 2  4   


  (ii)  Any 3 × (1) from: 
{Decomposers/bacteria/fungi} release ammonium ions/NH4


+ 
ammonification/putrefaction (1) 
Ammonium/NH4


+  converted to nitrite/NO2
- (1) 


Reject ammonia 
Nitrite/NO2


-  converted to nitrate/NO3
-  (1) 


By (both named) nitrifying bacteria/nitrification (1) 
If allocate named bacteria to each reaction, must be correct 
 


3   3   


 (b) (i)  Any 2 × (1) from: 
less CO2 used in photosynthesis (1) 
More CO2 produced in combustion (1) 
More decomposition so more CO2 (1) 
 


 2  2   


  (ii)  Less respiration (by plants/animals/decomposers) 
 


 1  1   


    Question 3 total 5 5 0 10 0 0 


 
  












3ai: 3


3aii: 0


3bi: 1


3bii: 1


1


1


1


1



Sticky Note

Decomposition due to bacteria gains a mark. The idea that the bacteria respire and release carbon dioxide is good. The only mark missing is the fact that the carbon is in the molecules of the dead insects and it is those that are used for respiration. 3 marks awarded



Sticky Note

This is a nitrogen cycle question and there is very little about how the nitrogen is made available. 0 marks awarded



Sticky Note

Gains a mark for less carbon dioxide used in photosynthesis. 1 mark awarded



Sticky Note

Answer just about enough for 1 mark












3ai: 2


3aii: 0


3bi: 2


3bii: 0


4


3


1


1


1


1



Sticky Note

The candidate has the ants carrying out respiration and releasing carbon dioxide for 2 marks. There is no mention of decomposition.



Sticky Note

The candidate knows there is a link between decomposition of proteins and nitrogen but doesn't offer any scientific description. 0 marks awarded



Sticky Note

Two marks for the ideas that less carbon dioxide is used in photosynthesis and combustion of fossil fuels adding carbon dioxide to the atmosphere.



Sticky Note

Incorrect  0 marks awarded












3ai: 3


3aii: 3


3bi: 2


3bii: 1


1


1


1


1


1


1


1


1


1



Sticky Note

Respiration by the ants releases carbon dioxide gains two marks. The candidate realises that the dead material is decomposed by bacteria and fungi which gains a third mark.



Sticky Note

The stages of ammonification and nitrification are explained well for maximum marks.



Sticky Note

Good answer, well explained. 2 marks



Sticky Note

Correct answer 1 mark
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3.	 Dischidia major is a plant found in the rainforests of Malaysia. It is an epiphyte, a non-parasitic 
plant that grows on other plants.


	 Some of the leaves of Dischidia roll up to form pod-like structures (photograph 1).


Pod


	 The roots of Dischidia grow into the pods. Photograph 2 shows an opened pod to show the 
underside of the leaf and the roots.


Underside of leaf
Root


Photograph 1


Photograph 2
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	 (a)	 Ants of the genus Philidris live inside these pods. The ants store dead insects and rear 
their young inside the pods. The ants and dead insects contribute to the nutrients available 
to these leaves.


	 (i)	 The main source of carbon for these leaves is from the air inside the pod, not the 
atmosphere. Describe how carbon inside the pod is made available for use by 
these leaves.	 [4]


	


	


	


	


	


	


	 (ii)	 Describe how nitrogen is made available for use by these leaves.	 [3]


	


	


	


	


	


	


	 (b)	 In areas of Malaysia large-scale deforestation is taking place.


	 (i)	 Explain how this deforestation could increase the concentration of carbon dioxide 
in the atmosphere in the area.	 [2]


	


	


	


	


	 (ii)	 Explain how this deforestation could decrease the concentration of carbon dioxide 
in the atmosphere in the area.	 [1]


	


	 10












7ai: 1


1
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


7 (a) (i)  Between glomerulus and Bowman's capsule 1   1  1 


  ii  Correct answer = 30 000  = 2 marks 


15mm x 106 (1) Evidence of Image/Actual 


     500 


 2  2 2  


 (b) (i)  8 – 4 – 2.6 = 1.4 kPa  1  1 1  


  (ii)  1. There is less protein in the {plasma/blood} (1) 


2. So the osmotic pressure decreases/water potential 


higher/water potential less negative  (1) 


3. So overall pressure increases and {more filtrate is 


produced/rate is faster}(1) 


 3  3   


  (iii)  Dilate the afferent vessel/afferent vessel gets wider/ 
muscle (in walls) relaxes (1) 
Constrict the efferent vessel/efferent gets narrower/ 
muscles (in walls) contract (1) 


  2 2   


 (c)   They are too large to {diffuse back in/pass through/to be 
reabsorbed}(1) 
There are no {specific carriers/transport proteins/carrier 
proteins/channel proteins} for them (1) 


  2 2   
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (d) (i)  (Only) water reabsorbed/water leaves tubule by 
osmosis/diffusion (1) 


 1  1   


  (ii)   point drawn at 40 au/100% (1) 
Line drawn with ruler between points (1) No 
extrapolation/sketchy line 


 2  2 2  


 (e) (i)  {Provide/Release} energy/{produce/provide/release/synthesise} 
ATP (1) 
Reject produce/make energy 
For active {transport/uptake}/for pumping correct named 
molecule (1) 


2   2   


  (ii)  {Give larger/increased/large} surface area for absorption/or 
description of 
 


1   1   


 (f)   Any 4  (1) from: 
1. Ammonia is more toxic than urea (1) 


2. so needs to be diluted/washed away constantly/more soluble 


than urea (1) 


3. Mud: Need to conserve water(1)  


4. Urea needs less water for excretion/if ammonia was used, a 


lot of water would be lost (1) 


5. Urea can be stored (because it is less toxic) (1) 


 


 2 2 4   


    Question 7 total 4 11 6 21 5 0 


 
  












7ai: 1


1



Sticky Note

Correct 1 mark







7aii: 2


7bi: 1


7bii: 3


2


1


1


1


1



Sticky Note

Scale bar used and calculation well presented. 2 marks awarded



Sticky Note

All marks on the mark scheme covered. 3 marks awarded







7biii: 2


7c: 1


7di: 1


1


1


1


1



Sticky Note

Too large gains a mark. The idea that there is no process present needs to be followed up. 1 mark



Sticky Note

Correct answer 2 marks



Sticky Note

Correct 1 mark












7ai: 0



Sticky Note

The line stops in the middle of the cell. 0 marks







7aii: 0


7bi: 1


7bii: 0


1



Sticky Note

There's evidence of the correct formula, but the figures are completely wrong. 0 marks awarded



Sticky Note

The water potential would be higher in the blood. If the candidate had said that there are less proteins present in the plasma they could have gained a mark. 0 marks awarded







7biii: 0


7c: 0


7di: 1


1



Sticky Note

Not clear which arteriole is which. 0 marks awarded



Sticky Note

The candidate knows it has something to do with size but doesn't follow up. The proteins are too large. 0 marks 



Sticky Note

Correct 1 mark












7ai: 0



Sticky Note

Looks like the inside of the Bowman's capsule. Line needs to be longer. 0 marks







7aii: 0


7bi: 0


7bii: 0



Sticky Note

Very confused! 0 marks



Sticky Note

No units so does not gain the mark.



Sticky Note

No creditworthy answers. 0 marks







7biii: 0


7c: 1


7di: 0


1



Sticky Note

No creditworthy responses



Sticky Note

Good for the first marking point



Sticky Note

No creditworthy responses
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7.	 The glomerulus and Bowman’s capsule of the kidney nephron are the site of ultrafiltration.


	 Image 1 shows the main structures of this part of the nephron. Image 2 shows an electron 
micrograph of part of the same structures.


	 Image 1


Afferent arteriole Efferent arteriole


Bowman’s capsule
Glomerulus


	 Image 2


endothelium


basement membrane


500 nm
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	 (a)	 (i)	 On Image 1, label with a P the part of the nephron where the structures shown in 
Image 2 would be found.	 [1]


	 (ii)	 Using the scale bar on Image 2 only, calculate the magnification of this electron 
micrograph.	 [2]


magnification = x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (b)	 The effective pressure which forms the glomerular filtrate is due to several different 
pressures. 


		  They are:


	 ▪	 the hydrostatic pressure in the glomerulus capillaries
	 ▪	 the osmotic pressure due to plasma proteins
	 ▪	 the intra-renal pressure (the pressure of the fluid already present in the Bowman’s 


capsule and the tubules)


		  The pressures can be connected using the following formula:


pressure 
forming 
glomerular 
filtrate


hydrostatic 
pressure in 
glomerulus


osmotic 
pressure of 
plasma


intra-renal 
pressure= – –


		  In a healthy adult the osmotic pressure of the plasma is 4 kPa, the intra-renal pressure is 
2.6 kPa and the hydrostatic pressure in the glomerulus is 8 kPa.


	 (i)	 Calculate the pressure forming the glomerular filtrate.	 [1]


	


	 (ii)	 Use the information provided to suggest how a low protein diet could affect the rate 
at which glomerular filtrate is formed. 	 [3]
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	 (iii)	 The pressure forming the glomerular filtrate can be regulated. The muscles in the 
walls of the afferent and efferent arterioles are under hormonal and nervous control. 


		  Describe how changes in the afferent and efferent arterioles could increase the 
pressure forming the filtrate.	 [2]


	


	


	


	


	 (c)	 In diseases such as diabetes mellitus and glomerulonephritis the membranes in the 
glomerulus and Bowman’s capsule are damaged and they become more permeable to 
proteins.


		  Suggest two reasons why the proteins are not usually reabsorbed back into the 
bloodstream.	 [2]


	


	


	


	


	 (d)	 The urea concentration increases as the filtrate moves along the proximal convoluted 
tubule. However the mass of urea remains constant.


	 (i)	 Explain why the urea concentration increases.	 [1]


	


	











