
Qualification
Accredited

www.ocr.org.uk/biology

A LEVEL

H422/03 Summer 2017 
examination series
Version 1

BIOLOGY B
(ADVANCING BIOLOGY)

Exemplar Candidate Work

H422
For first teaching in 2015

http://www.ocr.org.uk/classics


Exemplar Candidate Work

2

A Level Biology B (Advancing BIology)

© OCR 2017

Contents
Introduction 3

Question 1(c) 4 

 Commentary 4

Question 2(a)* 5 

 Commentary 8

Question 2(b) 9 

 Commentary 10

Question 3(a)(ii) 11 

 Commentary 11

Question 3(a)(iii) 12 

 Commentary 12

Question 3(b)(i) 13 

 Commentary 13

Question 3(b)(iv) 14 

 Commentary 15

Question 4(a)(i) 16 

 Commentary 17

Question 4(b) 18 

 Commentary 18

Question 4(c)* 19 

 Commentary 22

Question 5(b)(i) 23 

 Commentary 24

Question 5(c) 25 

 Commentary 25

Question 5(d) 26 

 Commentary 27

Question 5(e) 28 

 Commentary 29



Exemplar Candidate Work

3

A Level Biology B (Advancing BIology)

© OCR 2017

Introduction
These exemplar answers have been chosen from the 
summer 2017 examination series. 

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification (http://www.ocr.
org.uk/qualifications/as-a-level-gce-biology-b-advancing-
biology-h022-h422-from-2015/) for full details of the 
assessment for this qualification. These exemplar answers 
should also be read in conjunction with the sample 
assessment materials and the June 2017 Examiners’ 
Report to Centres available on the OCR website http://
www.ocr.org.uk/qualifications/. 

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2018. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this). 

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.
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Question 1(c)

(c) The measurements for BPD in Fig. 1 were taken using ultrasound.

 Evaluate the usefulness of ultrasound in measuring fetal growth. [2]

[For copyright purposes this image cannot be reproduced here; 
the image used within the question can be viewed in the original 
question paper.]

Mark(s) – 2/2

Examiner commentary
This candidate correctly identifies that the question is asking 
for the technique to be evaluated rather than the just the 
image produced at the end of the procedure. The candidate 
shows good use of key scientific terms such as resolution. 
When evaluating any procedure or technique candidates 
should always give an equal balance of positive comments and 
negative comments: in this case a negative comment is given 
first (limited resolution) and then a positive comment (non-
invasive).

Given that the question is worth two marks candidates should 
be able to recognise that there will be one mark awarded for 
each aspect of the question.

Fig. 1 is a fetal growth chart showing how biparietal diameter (BPD) increases during gestation.
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Question 2(a)*

Lettuce seeds require a minimum day length to stimulate germination. Studies have shown that 
treatment with gibberellins can stimulate germination without the need for exposure to light.

Gibberellic acid is a type of gibberellin.

A gardener wishes to extend the growing season for lettuces and wants to find out the minimum 
concentration of gibberellic acid to use to achieve germination.

Outline a practical method to determine the minimum concentration of gibberellic acid required to 
stimulate germination of lettuce seeds.

Your method should be based on the assumption that you are provided with the following:

•   school or college laboratory resources

•   a solution of 100 mg dm–3 gibberellic acid. [9]

Mark(s): Exemplar 1 – 9/9 and Exemplar 2 - 9/9

1
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Examiner commentary
Key to this question is the correct interpretation of the 
command word “outline” – this requires candidates to give an 
overview of how the method would be carried out.

In the first response there is good evidence of the candidate 
making a very brief answer plan: method, apparatus, variables, 
reliability and safety. This enables the candidate to cover 
key aspects of the answer. This could be further improved 
by the inclusion of a control set up. This candidate meets 
the requirements for level 3 to be awarded on the basis of 
the scientific content. There is no evidence of unnecessary 
information or errors and as such it gains full marks.

In the second response there is again evidence of a brief 
plan.  This response is more detailed and has a better overall 
flow and structure to the response. The concern here is that 
the candidate has used more time than is anticipated for this 
question.  Candidates should aim to spend one minute per 
mark available on the each question.  This response also gains 
full marks.
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Question 2(b)

A student is carrying out an experiment to determine the effect of a gibberellin, GA1, on the length of 
radicles (embryonic roots) of germinating pea seeds.

Fig. 2, on the insert, is a photograph of the germinating pea seeds.

All the seeds were soaked on the same day and have been growing for 5 days. The seeds have been 
soaked in different concentrations of GA1 as labelled in Fig. 2.

Using a ruler, measure the radicles in Fig. 2.

In the space below construct an appropriate table and record:

•   the raw data to the most appropriate level of precision for this apparatus

•   the mean values. [4]

Mark(s): Exemplar 1 – 2/4, Exemplar 2 – 4/4 and Exemplar 3 – 1/4

1

2
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3

Examiner commentary
The first candidate has not included all cell boundaries and to 
that end has not separated individual readings within the table. 
This prevents MP1 from being fully supported. Values are also 
outside of the accepted range.

The second candidate has demonstrated an excellent 
appreciation for the level of precision that can be obtained 
using a ruler, +/-0.5mm. The candidate has recorded all raw 
data values within the table to the same level of precision and 
calculated the means appropriately. Processed data can be 
recorded to the same number of decimal places as the raw 
data or one more decimal place. This is in contrast to the last 
candidate who has used an inappropriate level of precision (cm) 
and also dropped trailling zeros in the raw data (i.e. different 
numbers of decimal places have been used within data set). In 
addition the candidate has also made a rounding error in the 
first mean.
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Question 3(a)(ii)

A researcher investigated the effect of water temperature on the metabolic rate of a fish species.

For this investigation, the researcher used a type of respirometer attached to data-logging equipment 
containing an electronic sensor.

The electronic sensor measured any changes in the oxygen concentration of the water, which were used 
to calculate the metabolic rate of the fish.

Each of the following was included in the procedure for this investigation:

•   Ten individual fish of the same species were used.

•   The rate of oxygen consumption of each fish was measured.

•   The temperature of the water was changed and the measurements repeated.

•   After each set of measurements, the respirometers were flushed (cleaned and rinsed with hot water).

The rate of oxygen consumption was also measured in clean, empty respirometers. These measurements 
of oxygen consumption were too small to affect the outcome of the experiment.

The oxygen concentration of water can be measured using a number of different methods.

State two of the control variables necessary in this experiment. [2]

Mark(s): Exemplar 1 – 1/2 and Exemplar 2 - 2/2

1

2

Examiner commentary
In any question which states how many responses are expected 
from the candidate this should be strictly adhered to. Only 
the first responses in the list will be considered by examiners; 
any additional answers will be ignored and may in some 
cases negate the first answer(s) if they contradict the previous 
answer(s). 

The first candidate lists three factors: species, size and age. As 
explained above only the first two answers are considered i.e. 
species and size.  As species was already given in the question 

this answer is not worthy of any credit (ignore annotation) and 
the second suggestion of size is awarded a mark. The third 
response is not considered.

The second candidate shows a much better technique in only 
giving two answers, clearly identified through the use of bullet 
points. 
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Question 3(a)(iii)

Suggest why the respirometers were flushed after each experiment. [1]

Mark(s): Exemplar 1 – 1/1 and Exemplar 2 - 0/1

1

2

Examiner commentary
The first exemplar is a high level response and shows a good 
understanding of how contamination may occur within the 
respirometer whereas the second candidate’s response lacks 
clarity and detail. The apparatus is zeroed and not the value and 
the expression “blank the apparatus” is also too vague.
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Question 3(b)(i)

Table 3.1 shows some of the results from this investigation.

The standard deviation, s, for both means is 8.3.

A Student t-test can be performed to compare 
the mean metabolic rate at each temperature and 
determine if the two are significantly different 
from each other.

State the null hypothesis for this test. [1]

1

2

Mark(s): Exemplar 1 – 1/1, Exemplar 2 - 0/1 and Exemplar 3 - 0/1

3

Examiner commentary
Candidates should understand why and when statistical tests 
are used. t-tests are specifically used to determine if there is a 
significant difference in the means between two different data 
sets.  To that end candidates must use the terms ‘significant 
difference’ and ‘mean’ within their null hypotheses.

The first candidate has covered the main aspects of this 
requirement and hence gains a mark. The second candidate 
lacks understanding of the use of the t-test and does not use 

appropriate key terms. The third candidate has misunderstood 
what is being tested i.e. the difference in the mean 
temperatures (not the difference between the temperature and 
the mean metabolic rate).
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Question 3(b)(iv)

Using Table 3.2 and your answer to (b)(iii), comment on the mean metabolic rates for 10 °C and 16 °C.

 [3]

Mark(s): Exemplar 1 – 3/3 and Exemplar 2 - 3/3

1
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2

Examiner commentary
Candidates should structure their responses in a logical 
sequence to ensure all aspects of drawing a conclusion from a 
statistical test are included i.e. the calculated value, the degrees 
of freedom and the significance level used to determine the 
critical value, the decision made as a result of the difference 
between the critical and calculated values and then the 
appropriate decision regarding the null hypothesis.

Both candidates have structured their answers well and gain full 
credit. 
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Question 4(a)(i)

An investigation into the effects of ageing on reaction times was carried out using data from a 
longitudinal study of the same people over a period of time.

•   A group of 25 people volunteered for a study in 1962. 
•   As part of the study, the mean reaction time for each person  
    was measured and recorded. 
•   In 2012, ten of the same individuals were traced and  
    volunteered to take part in a second study. 
•   The mean reaction time using the same method was, again, 
     measured and recorded.

Table 4 shows the results of the investigation.

Complete Table 4 by calculating the median and the range for 
both data sets.

 [2]

Mark(s): Exemplar 1 – 1/1 and Exemplar 2 - 0/1

1
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2

Examiner commentary
The first candidate shows good evidence of how they have 
worked through the determination of the median value.  Whilst 
this is not required it does enable the candidate to check their 
answer in any spare time at the end of the examination.  

The second candidate has misinterpreted the command word 
of the question i.e. to ‘calculate’ the range. This candidate has 
stated the extreme values of each range but as such has not 
performed any mathematical processing and to that end has 
not calculated the range.
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Question 4(b)

The investigators decided to perform a paired t-test on the data in Table 4.

Explain why a paired t-test is more appropriate than an unpaired (Student’s) t-test for these data. [2]

Mark(s) – 0/2

Examiner commentary
This type of response was observed frequently.  Many 
candidates appreciated the data was paired but did not 
understand, or were unable to express, that this meant that 
the pairs of data could be used to assess how each subject had 
changed during the course of the investigation.

Candidates are strongly advised to ensure they know the key 
differences between the two variations of the t-test i.e. when 
each type is used, how the formula and degrees of freedom 
differ and why each t-test is used.
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Question 4(c)*

Laboratory experiments are often carried out to determine the effect of drugs on reaction times.

These experiments may be:

•   longitudinal studies of the same animal species over time

•   carried out using human subjects

•   carried out using different animal species.

Discuss the ethical considerations of using humans and other animal species in laboratory experiments  
to determine the effect of drugs on reaction times. [6]

Mark(s): Exemplar 1 – 4/6 and Exemplar 2 - 6/6

1
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Examiner commentary
The question asks for candidates to ‘discuss’ the ethical 
considerations. To that end the candidates should endeavour 
to give both comments in support of using both animals and 
humans in experiments as well as comments against using 
animals and humans in experiments.

The first candidate has in effect focussed on how to carry out 
an experiment rather than the actual ethical considerations 
of using different types of subjects within the experiment.  
The brief answer plan in the top right hand corner is a good 
technique to use to structure a response but unfortunately this 
candidate does not use their plan to achieve the best outcome.

The second candidate gives a full answer and discusses all 
aspects of the question in an appropriate depth and gains full 
marks.
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Question 5(b)(i)

Researchers were studying the possible association between smoking and the respiratory tract infections, 
pneumonia and bronchitis.

The study included an analysis of the infection figures for all admissions to a hospital.

• Data from 5018 patients were collected. 
• 4022 of these patients were non-smokers. 
• Each patient had only one infection.

Some of the data from this study are shown in Table 5.1.

The researchers stated the following null hypothesis:

Smoking does not affect the incidence of respiratory tract infections.

Analyse the data in this study and comment on the researchers’ hypothesis.

In your answer you should use data to support your analysis. [3]

Mark(s): Exemplar 1 – 1/3 and Exemplar 2 - 1/3

1
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2

Examiner commentary
Both candidates make good use of the available data to 
calculate the percentage of cases.  However the candidates do 
not use appropriate scientific terms to refer to the hypothesis.  
Candidates should be encouraged to use the terms ‘support’ or 
‘reject’ the hypothesis rather than prove/disprove.
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Question 5(c)

Fig. 5.1, on the insert, is a photomicrograph showing tissues in the respiratory tract from one of the 
patients in the study.

Name one structure, visible in Fig. 5.1, involved in the primary defence system. [1]

Mark(s) – 0/1

Examiner commentary
This candidate has not read the question carefully enough.  
The question asks for a visible structure to be stated however 
mucus is not visible in Figure 5.1 and to that end does not gain 
credit.
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Question 5(d)

A sample of bacteria from a patient with pneumonia was collected and a pure culture was prepared.

A Kirby-Bauer test was carried out to allow the doctor treating the patient to decide on the correct 
concentration of antibiotic to use.

Six different concentrations of the antibiotic were used, as shown in Table 5.2.

Describe the apparatus and method necessary to produce the six different concentrations.

You are supplied with an antibiotic solution of 10.0000 a.u. concentration and distilled water. [4]

Mark(s): Exemplar 1 – 4/4 and Exemplar 2 - 2/4

1
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Examiner commentary
There are two aspects to this question: naming the apparatus 
required and then describing how the apparatus will be used 
to carry out the serial dilution.  Serial dilutions are a core skill 
required in the CPACs and the Required Practical Activities. 
Candidates should expect to be examined on these key 
practical skill techniques and methods.

The first response is clear and concise thus gaining full credit. 
The second candidate has not stated appropriate scientific 
apparatus to be used implying the candidate has not read the 
question carefully. Key glassware should be named and used 
here rather than “containers”. Whilst the essence of the second 
candidate’s response is in the right area it lacks sufficient clarity 
and detail to enable mark(s) to be supported by the examiner.

2
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Question 5(e)

Fig. 5.2 shows the result of the Kirby-Bauer test.

Use the information in Fig. 5.2 to advise 
the doctor on the most appropriate 
concentration of antibiotic to use. Explain 
your choice.

  [3]

1

Mark(s): Exemplar 1 – 3/3  
 Exemplar 2 - 3/3 
 Exemplar 3 - 1/3
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3

Examiner commentary
Candidates should make use of the mark tariff to assess the level 
of detail required in this question.  The questions asks candidate 
to state which antibiotic should be used (1 mark) and as such 2 
marks are then available for the explanation of their decision.

The first candidate has a well-structured answer using key 
scientific terms such as inhibition zones (not seen on many 
papers this session). The answer is also concise and succinct.

The second candidate lacks clarity and is less succinct but gives 
sufficient detail in their answer to gain full credit.

The third candidate has misunderstood that E and F are the 
same antibiotic but just a different dilution level. References 
to antibiotic resistance are consequently not appropriate or 
correct in this context.

2
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