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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 3974 3 1.3 6 49.5 99.9
2 3974 5.3 1.5 7 76.3 99.9
3 3976 8.9 2.5 14 63.6 100
4 3974 10.3 2.9 14 73.6 99.9
5 3974 9.3 2.5 13 71.2 99.9
6 3974 8.3 3.1 16 51.7 99.9
7 3970 7.1 2.4 10 70.7 99.8
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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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Answer all questions.

1.	 Nitrogenases are enzymes used by some organisms to fix atmospheric nitrogen gas (N2) into 
a form of nitrogen available to plants.

	 The nif gene is the gene coding for the synthesis of nitrogenases, found in nitrogen fixing 
bacteria.

	 Rhizobium is a mutualistic nitrogen fixing bacteria forming a relationship with legume species. 
In some species of Rhizobium, the nif genes are located on plasmids.

	 (a)	 Name the form of nitrogen produced by Rhizobium that is ‘available to plants’.	 [1]

	

	 (b)	 Name another genus of nitrogen fixing bacteria.	 [1]

	

	 (c)	 State precisely where Rhizobium would be found in the legume.	 [1]

	

	 (d)	 Suggest how the relationship between Rhizobium and a legume species is beneficial to 
both organisms.	 [2]

	

	

	

	

	 (e)	 What are plasmids?	 [1]

	

© WJEC CBAC Ltd.

6





Sticky Note
Question total = 2

Sticky Note
0 marks. Not acceptable. No reference to small or additional ring of DNA.

Sticky Note
0 marks. The term 'nutrients' is used frequently in weaker responses, as the candidate cannot give an actual example. It means nothing and rarely gains credit in A level answers.

Sticky Note
0 mark. This might have got the ecf allowance but it is clear from the response that this candidate is talking about uptake from the soil not from within the root nodule. Obvious confusion here about the role of Rhizobium in the mutualistic association.

Sticky Note
1 mark. Correct.

Sticky Note
1 mark. Correct spelling, with all syllables.

Sticky Note
0 marks. Typical response in many scripts.





Sticky Note
Question total = 2 

Sticky Note
0 mark. Which DNA? Could be the bacterial genome. Needs reference to small or additional (ring of DNA).

Sticky Note
0 mark. The legume is not getting nitrogen from Rhizobium. Nitrogen is a gas. Some reference to a nitrogen containing compound is required. 

Sticky Note
0 marks. Respiratory products is too vague - which products? - could be oxygen. Must refer to carbohydrates or an eg.

Sticky Note
1 mark. Correct answer.

Sticky Note
1 mark. Correct answer and spelling.

Sticky Note
0 mark. Frequent response.





Sticky Note
Question total = 5.

Sticky Note
1 mark - correct response. The answer has been qualified by describing plasmids as small to distinguish them from the bacterial genome. The coding etc has been ignored.

Sticky Note
1 mark - correct response, although the term 'survive' has crept in, and this would have been a far better response if it had said that the nitrogenase only functions in the low oxygen environment within root nodules.

Sticky Note
0 mark - no mention of any example.

Sticky Note
1 mark - correct response.

Sticky Note
1 mark - correct response.

Sticky Note
1 mark - correct response.
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2.	 (a)	 Define the following terms with reference to bacterial growth.	 [3]

		  (i)	 obligate aerobe

	

	

		  (ii)	 obligate anaerobe

	

	

		  (iii)	 facultative anaerobe

	

	

	 (b)	 Describe and explain the appearance of Gram positive and Gram negative bacteria 
following Gram staining.	 [3]

	

	

	

	

	 (c)	 Most pathogens in humans are Gram-positive organisms. Six Gram-positive genera are 
typically pathogenic in humans. Two of these, Streptococcus and Staphylococcus, are 
cocci. The remaining organisms are bacilli.

		  What three dimensional shape would the cocci and bacilli be?	 [1]

		  cocci  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  bacilli  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

© WJEC CBAC Ltd.

7





Sticky Note
Question total = 5.

Sticky Note
2 marks - correct identification of thickness of the 2 peptidoglycan wall layers.

Sticky Note
1 mark - correct colour staining identified for 1 mark.

Sticky Note
1 mark awarded for correct 3-D shapes for both bacteria.

Sticky Note
0 marks - confusion with (ii) and (iii) means that this candidate has lost both marks. 

Sticky Note
1 mark - correct identification of requirement for oxygen for metabolism to occur. 





Sticky Note
Question total = 5 marks

Sticky Note
3 marks. All three mark points given. Reference to different peptidoglycan thicknesses (although no reference to cell wall) and correct staining colours.   

Sticky Note
1 mark. ecf again. The rest of the answer is correct; reference to both oxygen presence and absence. 

Sticky Note
Correct use of absence of oxygen.

Sticky Note
1 mark. ecf here allows the second mark to be given as the response is correct other than the repeated use of the term 'survive'.

Sticky Note
The candidate is correctly mentioning the presence of oxygen. 

Sticky Note
0 mark. This is typical in many weak scripts. The question asks for a reference to growth and this has not been done. 

Sticky Note
0 mark. The question specifically asks for a 3-D shape; a circle is not 3-D. Sphere/spherical was the correct response.
Rod shaped is correct, but this is a 1 mark q for both answers.





Sticky Note
Question total = 7 marks.

Sticky Note
1 mark - correct three dimensional shapes given.

Sticky Note
3 marks - excellent response with correct colour of Gram positive and negative bacteria. Following this, there is a good description of how the bacterial wall affects the staining of the two types of bacteria.

Sticky Note
3 marks - correct response to all three sections of (a). Candidate clearly knows to link respiration with growth and correctly identifies the conditions under which the bacteria will grow with reference to oxygen. 
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6.	 The detailed diagram below shows the link reaction and Krebs cycle. Most of the intermediates 
involved are named.

	 (a)	 (i)	 Using the diagram above, and your own knowledge, determine how many carbons 
there are in the following Krebs cycle intermediates.	 [1]

			   citrate   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 	 	 α-ketoglutarate   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

			   succinate   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (ii)	 Explain precisely how you have arrived at these figures.	 [2]

	

	

	

	

FAD

FADH2

CO2

CO2

CO2

ATP
ADP +   P

NAD+

NAD+

NAD+

NAD+

NADH++H+

NADH++H+

NADH++H+

NADH++H+

succinate

fumarate

malate

pyruvate

acetyl CoA

citrate

isocitrate

α-ketoglutarate

oxaloacetate
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	 (b)	 Briefly describe how reduced FAD and reduced NAD are used to create an electrochemical  

gradient.	 [4]

	

	

	

	

	

	

	

		  In patients with a suspected mitochondrial disorder a minimally invasive tissue biopsy 
provides the best opportunity to examine mitochondrial function, freezing the sample 
immediately after collection.

		  In addition to activity measurements of individual enzymes, analysis of mitochondrial 
respiration and ATP production rates are performed. This includes the measurement 
of mitochondrial oxygen consumption in the presence of different substrates, such as 
pyruvate and α-ketoglutarate. Analysis may show increased levels of a Krebs cycle 
intermediate, such as malate and succinate.

		  Defects in mitochondrial ATP synthesis may lead to high lactate levels in blood.
	 J Inherit Metab Dis. 2011 April; 34(2): 283–292.

	 (c)	 Name the two enzyme types involved in the conversion of pyruvate to acetyl CoA.	 [2]

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

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

		  Using the diagram opposite, the text above and your own knowledge, answer the following 
questions.

	 (d)	 Suggest a suitable tissue to examine mitochondrial function and explain why you have 
chosen this tissue with respect to patient safety.	 [2]

	

	

© WJEC CBAC Ltd.
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	 (e)	 What could be deduced if the oxygen consumption was low with the pyruvate as a 
substrate but high with α-ketoglutarate as a substrate?	 [2]

	

	

	

	

	 (f)	 What could be deduced if there was a build up of any one of the Krebs cycle 
intermediates?	 [1]

	

	

	 (g)	 Explain why there is a raised blood lactate level in many patients with mitochondrial 
disease.	 [2]
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Sticky Note
0 marks - no reference to the names of the intermediates or the decarboxylation process. 

Sticky Note
0 mark - no reference to number of carbons in oxaloacetate.

Sticky Note
1 mark - correct identification of number of carbons present in each compound.



Sticky Note
1 mark - correct identification of suitable tissue. No further detail worthy of credit as no reference to  explanation of choice of tissue.

Sticky Note
2 marks - both marks awarded here. 

Sticky Note
No detail given here so no further marks awarded.

Sticky Note
No reference to high energy electrons or energy used to drive proton pumps.

Sticky Note
1 mark - ref to electrons being donated to ETC.



Sticky Note
Question total = 5 marks

Sticky Note
0 marks - nothing worthy of credit here. This type of answer is not unusual with weaker responses.  Many candidates appear to think that ATP is needed for respiration, not that it is a process which produces it. 
There is no reference to where the lactic acid has come from. 

Sticky Note
0 mark - no A level detail of respiration given. 

Sticky Note
0 marks - nothing here worthy of credit. Response shows confusion, with reference to needing ATP for conversion of intermediates. 











Sticky Note
1 mark - candidate has correctly identified that isocitrate is decarboxylated and in the additional text that this leaves a 5 carbon compound. A further statement in the additional booklet that this process is repeated to form the 4 carbon succinate means that the mark is awarded.


Sticky Note
1 mark here for correctly identifying the four and two carbon compounds from their own knowledge and looking at the diagram.

Sticky Note
1 mark - correct answer.



Sticky Note
2 marks - correct identification of tissue type for the first marking point. Correct statement that this tissue contains many mitochondria and that it is easily accessed gains the second mark point. 

Sticky Note
2 marks - correct identification of the two enzyme types involved in the conversion. 

Sticky Note
4 marks - an excellent response means that the candidate gains the first 4 mark points in the mark scheme. A text book answer gaining 4 marks.



Sticky Note
Question total = 14.

Sticky Note
0 mark - very few candidates seem to understand that humans cannot 'rely on anaerobic respiration'. The raised lactate levels are simply the body's way of getting rid of excess pyruvate by converting it to lactate. 

Sticky Note
1 mark - correct identification that the Krebs cycle intermediates cannot be converted to next intermediate gains one mark.

Sticky Note
1 mark - additional comments indicate an understanding of linking oxygen consumption with metabolic activity in mitochondria, so gains second mark.

Sticky Note
Correct response that the Krebs cycle is operating, although no comment that we can only be certain of this after alpha ketoglutarate. 

Sticky Note
1 mark - correct response that the link reaction is not functioning gains one mark. Very few candidates identified that the metabolic pathway could be affected anywhere between pyruvate and alpha ketoglutarate. 



Sticky Note
This candidate has very nearly improved on the answer but gave up and crossed out (very rarely a good idea) what was perfectly good logic. 











Sticky Note
'It', presumably being citrate, does not undergo decarboxylation so no mark given. Many candidates made this error, despite being told to use the diagram and to give a precise explanation.

Sticky Note
1 mark - correct explanation of the formation of the 6 carbon compound.

Sticky Note
1 mark - correct identification of carbon numbers.



Sticky Note
2 marks - correct ID of tissue. 1 mark given for explaining the choice of tissue with high mitochondria levels and ease of access with no vital organs damaged.

Sticky Note
2 marks - both marks given for correct response.

Sticky Note
4 marks - all 4 mark points given for a good explanation of the creation of the electrochemical gradient. 



Sticky Note
Question total = 15

Sticky Note
2 marks - the candidate has identified that diseased mitochondria may have poorly operating ETC. Candidate has also correctly identified that the excess pyruvate has been converted to lactate to prevent a build up, so gains the second mark. 

Sticky Note
1 mark - good response using learned knowledge.

Sticky Note
2 marks - 1 mark for correctly identifying that the link reaction may be affected. 1 mark for correctly identifying the effect on oxygen consumption of low levels of reduced NAD and FAD.




	WJEC 2014 Online Exam Review
	GCE Biology BY4 1074-01
	Item Level Data
	Facility factor graph
	Question 1
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 2
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 6
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked








© WJEC CBAC Ltd. 


28 


 
GCE BIOLOGY - BY4 


 
MARK SCHEME - SUMMER 2014 


 


Question Marking details 
Marks 


Available 
     
1 (a)  {Ammonium/ammonia} ions/ NH4


+; 1 


     


 (b)  Azotobacter; 1 


     


 (c)  Root nodules; 1 


     


 (d)  1. (Rhizobium synthesises) {nitrogen containing 


compounds/or eg} {which pass to plant/ which plant can 


use}/ allows legumes to grow in low fertility soil; 


NOT fixes nitrogen 


2. (Plant synthesises) {carbohydrates/organic acids} which 


pass to the Rhizobium/ {Plant/ leghaemoglobin} 


provides anaerobic conditions for the bacteria; 


NOT Plant provides protection for the bacteria/ nutrients 


passing to bacteria 


2 


     


 (e)   {Small/additional} rings of DNA (which occur in addition to the 


chromosomal DNA); 


1 


     


   Question 1 total [6] 
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Question Marking details 
Marks 


Available 
     
2 (a) (i) 


 


 


 


(ii) 


 


 


(iii) 


Obligate 


aerobe 


{microorganisms/bacteria} that 


{grow/divide/ metabolise} in the 


presence of oxygen; 


Obligate 


anaerobe 


{microorganisms/bacteria} that will 


only {grow/divide/metabolise} in the 


absence of oxygen;  


Facultative 


anaerobe 


{microorganism/bacteria} that can 


{grow/divide/ metabolise} with or 


without oxygen;  
 


1 


 


 


1 


 


 


1 


 


 


1 


     


 (b)  Gram +ve PURPLE Gram –ve RED/PINK  


(both colours correct for one mark); 


Gram positive retain the {(crystal) violet/ purple} stain 


because of their {thick/peptidoglycan/murein} cell wall; 


Gram negative do not retain the stain because of their 


{thinner cell wall/ less peptidoglycan/ less 


murein/lipopolysaccharide layer}; 


Gram positive retain crystal violet because they have a 


thicker cell wall than the gram negative = 2 marks 


3 


     


 (c)  Both for one mark 


Cocci  sphere/ spherical 


Bacilli Rod; Accept cylinder 


1 


     


     


   Question 2 Total [7] 
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Question Marking details 
Marks 


Available 
     


6 (a) (i) All three correct for one mark  


Citrate    6 


α-ketoglutarate  5  


Succinate   4       


 


1 


  (ii) 4C oxaloacetate plus 2 C acetyl;    


1C lost/ CO2 lost {before α-ketoglutarate/ from isocitrate}/ 


isocitrate is decarboxylated 


and 1C lost/ CO2 lost {from α-ketoglutarate/ before succinate} / 


α-ketoglutarate decarboxylated; 


2 


     


 (b)  Reduced NAD and reduced FAD pass electrons to the Electron 


Transport Chain; 


The high energy electrons/ electrons provide energy;  


(Used to power) proton pumps; 


On the inner mitochondrial membrane/cristae; 


Which pump H+ into the inter-membrane space; 


Reduced NAD powers all 3 pumps/ Reduced FAD passes to 


2nd pump/ OWTTE; 


ATP synthesis = neutral 


Max 4 


     


 (c)  Dehydrogenase; 


decarboxylase; 


2 


     


 (d)  (Skeletal) muscle; 


High numbers of mitochondria and easy to access/ OWTTE; 


2 
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Question Marking details 
Marks 


Available 
     


 (e)  Low with pyruvate 


{The pathway leading to Acetyl Co A/link reaction} is not 


working/ {Enzymes/dehydrogenase/decarboxylase} are not 


active/ There is no reduced NAD for the Electron Transport 


Chain (so no O2 needed);  


 


High with α-ketoglutarate 


The pathway between α-ketoglutarate and the rest of the cycle 


is working correctly/ There is enough reduced {NAD/FAD} to 


drive the ETC (which needs O2); 


2 


   
 (f)  Enzymes catalysing the conversion of the molecule to the next 


in the cycle are not functional/ The {molecule/named example} 


cannot be converted to the {next intermediate/ named 


example} / build up of reduced NAD and FAD; 


1 


     


 (g)  The {Krebs cycle/ link reaction/ Electron Transport Chain} is 


not working (as well); 


Pyruvate levels {build up/ increase/ higher};  


(Excess) {pyruvate/NADH2} is converted to Lactate;  


Max 2 


     


   Question 6 Total [16] 
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