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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 82 4.5 2 10 45.2 100
2 80 0.8 1.1 8 9.8 97.6
3 82 6.6 1.7 10 65.7 100
4 82 5 1.4 8 62.5 100
5 82 2.3 1.6 7 32.4 100
6 81 2.8 1.9 8 34.9 98.8
7 79 2.1 2 9 23.8 96.3
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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 the questions in the spaces provided.

1. The diagram below shows the heart and the blood vessels connected to it. The arrows show the 
direction of the blood flow. 

 (i) Label the following parts on the diagram below. [4]

   ventricle atrium   vein artery

© WJEC CBAC Ltd.

 (ii) Explain how the cardiovascular system enables aerobic respiration to occur in muscles.
 [QWC 6]
  Include in your answer:
  •  the reactants needed and how they get to the muscles;
  •  what happens to the waste products.
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Sticky Note
No labels correct. 



2

Sticky Note
There is a description of where oxygenation occurs and the role of red blood cells. Carbon dioxide and glucose are referred to presumably as waste products, carried away in plasma. The route of the blood around the body is irrelevant. Glucose is identified as waste rather than a reactant and there is no mention of water. This is awarded a mark in the bottom band. 
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Sticky Note
The reactants and waste products are listed in the equation. There is reference to oxygenated blood coming from the lungs. Waste products are not converted back into glucose. There is no description of transfer of reactants/waste products to/from muscles. Neither is there detail of the fate of waste products. This is awarded a mark in the bottom band. 

Sticky Note
All labels added correctly. Fortunately, additional labels are not contradictory.
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Sticky Note
One of the reactants is named and how it is transported to the muscles. A waste product is named but there is no method of transfer back to the lungs. This is a lower band response. The errors in accuracy reduce it to the lower mark. 

Sticky Note
All labels correct.
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5.  Growers and plant breeders use trials to make decisions about improving productivity. 

 (i) In one trial, growers investigated whether the rate of germination (when seeds sprout and 
begin to grow) is affected by stratification. Stratification exposes the seeds to cold, moist 
conditions for a period of time. 

  Four groups of 100 seeds were treated as shown in the table below. The table also shows 
the numbers of seeds that germinated at 10-day intervals after being removed from cold 
storage and planted.

© WJEC CBAC Ltd.

Number of seeds germinating after:

Group

No of days
100 seeds

were kept at 5ºC 
before planting

0
days

10
days

20
days

30
days

40
days

50
days

60
days

A 120 0 3 37 55 66 70 73

B 100 0 2 37 43 46 50 50

C 40 0 0 0 0 2 9 10

D Not stratified 0 0 0 0 0 0 0

  What conclusions should the growers make from their results?  [3]

 

 

 

 

 

 



Turn over.

9

(4791-02)

Examiner
only

 (ii) The germinated seeds were grown in a controlled environment as shown in the photograph 
below.
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  Explain how the use of this controlled environment can increase food production.  [4]
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2

Sticky Note
Two correct conclusions have been made. 
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Sticky Note
There are two pairs of linked statements here that attract full marks. The first pair refer to protection from adverse weather so more plants survive. The second pair refer to control of pests so again more plants survive. 
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Sticky Note
This statement is accepted as a relevant conclusion. 
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4

Sticky Note
This is a first pair of linked statements.

Sticky Note
This is more than sufficient to earn marks for another pair of linked statements. 







0

Sticky Note
There are no links between the treatment of the seeds before planting and the germination rate. This just lists the groups of seeds in order of number of germinating seeds. 



0

0

Sticky Note
No control methods were named and neither were any of the acceptable linked statements listed in the marking scheme. 
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6. (i) Describe the optimum conditions required for food spoilage.  [3]

 

 

 

 (ii) Explain one way in which food spoilage can be slowed down.  [2]

 

 

 

 (iii) It is suspected that a cause of food poisoning is bottled water. Samples of water, each of 
volume 100 cm3 are taken and prepared for testing on agar plates of area 57.4 cm2. The 
sample of water smeared on the plates is 2.5 cm3. After a period of time, the number of 
bacterial colonies in four 1 cm2 grid squares is counted.
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agar plate

grid

colonies of bacteria
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  The results are shown below. The table has been completed for E-coli bacteria. 
  Complete the table for coliform bacteria.  [3]

E-coli Coliform bacteria

Number of 
colonies in 
grid section

1 0 2

2 1 1

3 1 1

4 0 1

Mean (colonies per cm2) 0.5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mean colonies per plate 28.7
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Sample volume (cm3) 2.5 2.5

Colony-forming units estimate 
(mean number per 100 cm3) 1148

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Sticky Note
A suitable method is given alongside the consequence which is slower bacterial growth. 

Sticky Note
Two acceptable conditions named. If bacterial growth had been included then a third mark is awarded.  
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Sticky Note
All values correctly calculated. The candidate sensibly uses the space to write down their working. 
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Sticky Note
Pair of appropriate linked statements. When taken as a whole, the response was interpreted as meaning bacteria growth is slowed down. 

Sticky Note
This answer is the opposite to what is expected. It also contradicts itself in that it needs to be dry so no water is present for bacteria to survive.
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Sticky Note
No values calculated correctly and not from ecf. 
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Sticky Note
Two methods are named. This can only attract one mark since one method is not a consequence of the other. The second mark is awarded for a linking statement referring to a slowing down of bacterial multiplication/growth. 

Sticky Note
Two such conditions are named. 
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1

Sticky Note
The first value is calculated correctly. The second value is close to 71.75 but if rounded, it should be 71.8 not 71.9. The workings do not relate to any of the calculated values. 
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HIGHER TIER 
 
 


Answer Marking Point Marks 


1. (a) (i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) 


4 x1 
 
 


 


 
Indicative content: 


 Aerobic respiration requires oxygen and glucose. 


 The cardiovascular system transports oxygen from the lungs to muscle 
cells. 


 It also transports glucose that is absorbed by the blood across the walls 
of the small intestine. 


 The products of aerobic respiration are carbon dioxide, water and 
energy.  Carbon dioxide is transported back to the lungs by the 
cardiovascular system. 


 Water is used by the body, to dissolve a range of solutes, or is removed 
via the kidneys and bladder. 


 
Mark Bands 
 
5-6 marks 
The candidate constructs an articulate, integrated account correctly linking 
relevant points, such as those in the indicative content, which shows 
essential 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. 
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Answer Marking Point Marks 


3-4 marks 
The candidates 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 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. 
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Answer Marking Point Marks 


5. (i) Seeds will not germinate unless stratified [1] the longer seeds are stratified 
the more of them germinate [1] and the sooner they germinate [1] 


3 


(ii) Can increase CO2 concentration [1] can use artificial lighting to increase 
light intensity [1] can increase temperature [1] all of which increase the 
rate of photosynthesis [1] 
Pest kept to a minimum (1) so more plants survive (1) 
Protected from adverse weather (1) so less damage to plants (1) 
Can control the nutrients (1) for healthy growth (1) 


Points must be coherently and correctly connected for 4 marks 


4 
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6 (i) Bacterial/fungal growth [1] which increases with a suitable / warm / room 
temperature [1]  and moisture [1] 


3 


(ii) Suitable method – 
refrigeration/freezing/drying/salting/smoking/pickling/heating/ [1] which 
slow down/stop bacteria growth [1] 
Two points must be coherently and correctly linked for 2 marks 


2 


(iii) 3 x [1] Correct answers in bold 


E.coli Coliforms 


Number of 
colonies in 
grid section 


1 0 2 


2 1 
1 


3 1 
1 


4 0 1 


Mean (colonies per cm²) 0.5 1.25 


Mean colonies per plate 28.7 71.75 Allow ecf 


Sample volume (cm³) 2.5 2.5 


Colony-forming units 
estimate (mean number 
per 100 cm³) 


1148 2 870 Allow ecf 
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