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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1_11 642 17.1 3.9 32 53.3 100

12 640 3.9 1.7 9 42.9 99.7
13 640 4.4 2.3 13 33.6 99.7
14 641 2.9 1.1 5 57.9 99.8
15 636 3.7 2.5 9 40.9 99.1
16 639 5.1 3.1 12 42.4 99.5
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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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Section B

Answer all questions.

12. The table below shows some physiological measurements made on a 20 year old athlete at rest
and at the end of a period of strenuous exercise.

© WJEC CBAC Ltd.

Physiological Measurement At Rest Immediately after
Strenuous Exercise

Breathing rate (breaths min–1) 12
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cardiac output (dm3min–1) 5 25

Heart rate (beats min–1) 70 190

Stroke volume (cm3) 71 132

Oxygen consumption (cm3 min–1) 250 2 500

Systolic pressure (mmHg)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

180

(a)	 Using the data sheet on page 32 as a reference, complete the table by estimating the 
following measurements:

(i)	 breathing rate at the end of strenuous exercise. [1]

(ii)	 systolic blood pressure at rest. [1]

(b)	 Calculate the percentage increase in stroke volume after strenuous exercise.	 [2]

		 ……………………….. . . . . . . . . . . . . . . . . . . .……  %
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(c)	 Explain why the changes shown in the table opposite occur during exercise. [4]

(d)	 Suggest why regular exercise is beneficial for a person’s heart. [1]

© WJEC CBAC Ltd.







Sticky Note
correct answer - 1 mark

Sticky Note
correct answer -  1 mark

Sticky Note
incorrect answer

answer:  61/71 x 100 = 85.92



Sticky Note
3 marks

other marking points available:

increased energy / reference to muscle / increased glucose / remove heat

Sticky Note
correct answer - 1 mark







Sticky Note
correct answer - 1 mark

Sticky Note
correct response - 1 mark

Sticky Note
incorrect response

correct answer = 61/71 x 100 = 85.92



Sticky Note
2 marks here:

BOD muscle / increased oxygen

Sticky Note
other marks available for increased energy / increased aerobic respiration / increased volume of blood pumped / removal of Carbon Dioxide / removal of heat

Sticky Note
incorrect response

correct answer: reduces risk of heart attack / prevents hypertension / decreases resting heart rate







Sticky Note
correct - 1 mark

Sticky Note
correct - 1 mark

Sticky Note
incorrect response

correct answer: 61/71 x 100 = 85.92



Sticky Note
4 marks:

more oxygen
BOD more blood
more carbon dioxide
reference to muscles

Sticky Note
incorrect response

correct answer:  prevent heart attack / reduce hypertension / reduce resting heart rate
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13. The following diagram shows a cross section of the lung tissue.

© WJEC CBAC Ltd.

A

B

C

D

	 (a)	 State the names of structures A, B and C.	 [3]

		 D is named for you.

		 A .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		 C .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D	 alveolus
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	 (b)	 Describe two adaptations of the alveolus that make it suitable for its function.	 [2]

	 (c)	 State the name of the cells lining structure C and describe their function.	 [2]

		 Name  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d)	 (i)	 Describe how the structure of the alveoli would differ in a person suffering from 
emphysema.	 [2]

(ii)	 What effect would these changes have on gas exchange? [1]

	 (e)	 The peak flow of a person suffering from emphysema is likely to be different to that of a 
healthy person.

(i)	 Describe how a peak flow meter is used to measure peak flow rate. 	 [2]

(ii)	 State the expected effect of emphysema on peak flow rate. [1]
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Sticky Note
incorrect answer

answer: vein

Sticky Note
incorrect answer

correct answer: artery

Sticky Note
correct answer



Sticky Note
no mark as the candidate has stated 'cell walls'

Sticky Note
For 2 marks:

thin / moist / good blood supply / large surface area

Sticky Note
incorrect response

correct answer:

endothelial cells that reduce friction

Sticky Note
incorrect response

correct answer: 

collapsed alveoli / larger air spaces / smaller surface area

Sticky Note
2 marks for 2 correct marking points.

Sticky Note
correct response - 1 mark







Sticky Note
incorrect response:

correct answer: vein

Sticky Note
incorrect response 

correct answer: bronchiole

Sticky Note
incorrect response

correct answer: artery



Sticky Note
correct response

Sticky Note
incorrect response

correct answer: endothelial cells which reduce friction

Sticky Note
correct response

Sticky Note
not enough detail here - 0 marks

correct answer: less oxygen taken in

Sticky Note
2 marks

Sticky Note
incorrect response

correct answer: peak flow decreases







Sticky Note
incorrect response

correct answer: bronchiole

Sticky Note
correct 

Sticky Note
correct



Sticky Note
correct response - 2 marks

Sticky Note
incorrect response

correct answer: endothelial cells reduce friction

Sticky Note
1 mark here for alveolar collapse

other marks include larger air spaces and smaller surface area

Sticky Note
lack of detail here - 0 marks

correct answer: less oxygen moves in / less carbon dioxide moves out

Sticky Note
2 marks

Sticky Note
correct - 1 mark
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16. Catrin was studying the electrical activity of the heart as part of her Applied Science course.
She learnt that the heart muscle was myogenic and that the electrical excitation spread in a
particular route, to ensure that the chambers contract in the correct sequence.

	 (a)	 State what is meant by the term myogenic. [1]

(b)	 (i)	 Catrin studied the role of the Atrio-Ventricular Node, Purkinje (Purkyne) tissue 
and Sino-Atrial Node. On the diagram below, show the position of these three 
structures. 	 [3]

(ii)	 On the diagram above, use arrows to show the path of the electrical impulse across 
the heart.	 [3]

© WJEC CBAC Ltd.
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	 (c)	 The atrio-ventricular septum is a thin layer of tissue between the outer walls of the atria 

and ventricles. Explain the role of the atrio-ventricular septum. 	 [2]

	 (d)	 Name the equipment used to determine the electrical activity of the heart. [1]

	 (e)	 In Britain, about 10 000 people a year are fitted with an artificial pacemaker to treat an 
abnormally slow heartbeat.

(i)	 What is the medical term given to a heart beat of less than 60 beats per minute?
[1]

(ii)	 What region mentioned in part (b) is mimicked by an artificial pacemaker?	 [1]

END OF PAPER
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An artificial pacemaker







Sticky Note
incorrect response

correct answer:  excitation produced spontaneously, without requiring stimulation from nerve cells (OWTTE)

Sticky Note
correct position of SAN

Sticky Note
incorrect position of AVN

Sticky Note
BOD Purkinje tissue - would have been better if marked on outer wall of left and right ventricle

Sticky Note
Error carried forward for impulse passing from SAN to AVN

Sticky Note
No mark for impulse passing down Bundle of His

Sticky Note
No mark for impulse passing across both atria

Sticky Note
no mark for impulse passing up purkinje tissue



Sticky Note
incorrect response

Correct answer:

insulation / prevents direct transfer of wave of excitation to ventricles / prevents atria and ventricles contacting at the same time

Sticky Note
BOD correct answer

Sticky Note
incorrect response

correct answer: Bradychardia

Sticky Note
correct answer
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(ii) ~~ ~:a~~gram above, use arrows to show the path of the electrical impulse across 
[3] 

3 

' : 

Sticky Note
BOD correct mark

Sticky Note
SAN correct

Sticky Note
AVN correct (a little low)

Sticky Note
no mark for purkinje fibres as septum is labelled

Sticky Note
3 marks for path of impulse
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(c) Th~ atri~~v~ntriEcular ~eptum is a thin layer of tissue between the outer walls of the atria only 

an ven nc es. xplatn the role of the atrio-ventricular septum. [2] 
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Sticky Note
incorrect response

correct answer: insulation / prevents wave of excitation passing directly to ventricles / prevents atria and ventricles contracting at the same time

Sticky Note
correct response (ignore 'trace')

Sticky Note
incorrect response

correct answer: bradychardia

Sticky Note
correct answer







Sticky Note
correct answer

Sticky Note
SAN correct

Sticky Note
allowed ECF for path of impulse from SAN to AVN

Sticky Note
AVN incorrect

Sticky Note
Purkinje fibers incorrect - should be shown in both outer ventricle walls

Sticky Note
No further marks for path of excitation



Sticky Note
1 mark for ECG (ignore echocardiogram)

Sticky Note
not quite enough here

correct answer: insulation / prevents atria and ventricles contracting at the same time

Sticky Note
correct answer

Sticky Note
correct answer
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3 


SECTION B 


Question Answer Marks 


12 (a) (i) Higher than 15 but not higher than 50. 1 


(ii) 123-125 1 


(b) % increase: 61/71 x 100 (1) = 85.92 (1) % 
accept 85.9/86% 


2 


(c) Any four of: 


 increased demand for oxygen


 increased demand for energy (accept ATP)


 increased aerobic respiration


 reference to muscles


 increased air into lungs


 increased volume of blood pumped around


 increased glucose supply


 removal of carbon dioxide


 remove heat.


4 


(d) Any one of: 


 reduces risk of heart attack (OWTTE)


 prevents hypertension / high blood pressure


 decreases resting heart rate


 increases cardiac output.


1 
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SECTION B 


13 (a) A vein 
B bronchiole 
C artery. 


3 


(b) Any two of: 


 thin


 moist


 good blood supply


 large surface area.


2 


(c) 


(d) (i) 


Endothelial cells (1) 
Any one of: 
Barrier, prevents clotting, smooth surface/reduce friction. 


Any two of: 


2 


 fewer / ruptured / collapsed alveoli


 larger air spaces


 smaller surface area.


2 


(ii) Less oxygen taken in / less carbon dioxide removed. (NOT just 
‘less’). 


1 
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Question Answer Marks 


 
16 


 
(a) 
 
 
(b) 


 
 
 
 
(i) 
 
 
 
(ii) 
 


 
Excitation produced spontaneously, without requiring stimulation 
from nerve cells  
 
SAN, AVN, Purkinje fibres labelled in correct region. (Purkinje 
fibres should be across two sides) 
 
Any three of: 


 across both atria 


 from SAN to AVN  


 from AVN down septum 


 from apex up sides of ventricles (both) 
Accept ecf. 


  


3 
 
 
 


1 
 
 
 


3 


 (c)  Any two of: 


 insulation 


 prevents direct transfer of wave of excitation to ventricles 


 prevents atria and ventricles from contracting at the same 
time 


 causes contraction of ventricles from base. 
 


2 


 (d)  ECG 1 
     
 (e) (i) Bradychardia 1 


  (ii) SAN 1 
     


   
Total 48 
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