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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
The reports will also explain aspects which caused difficulty and why the difficulties arose, whether 
through a lack of knowledge, poor examination technique, or any other identifiable and explainable 
reason.  

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report.  

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  
Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 
If you do not have access to Acrobat Professional, there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Unit 3 series overview 
Unit 3 (Scientific analysis and reporting) is a mandatory unit for the Level 3 Cambridge Technical 
Foundation Diploma, Diploma, and Extended Diploma in Applied Science. All learning outcomes within 
the specification are assessed in every series through a paper worth a maximum of 100 marks and 2 
hours in duration. 

This Unit assesses: 

• the ability to use mathematical techniques to analyse data 
• the ability to use graphical techniques to analyse data 
• the ability to use keys for analysis 
• the ability to analyse and evaluate the quality of data 
• the ability to draw justified conclusions from data 
• the ability to record, report on, and review scientific analyses 
• knowledge of the use of modified, extended, or combined laboratory techniques in analytical 

procedures. 

Problems are presented to candidates using a range of styles, including short answer, calculation, fill-
the-blanks, matching pairs, true/false, multiple choice, and a longer six-mark level-of-response question. 
Problems are presented in a scientific context, which may be a context with which candidates are 
unfamiliar. 

Centres must provide candidates with extensive opportunities for practising those skills detailed in the 
unit specification as well as exposure to the required experimental techniques and apparatus – this will 
allow candidates to answer questions in this paper with greater confidence.  

Some of the questions in this paper required candidates to answer precisely, applying their knowledge 
tightly to the context given, and using the stimulus material to work out the answer, using skills of 
observation, analysis, and evaluation. Careful reading of the question, and care in answering the 
question precisely and in depth was important to gain maximum credit.  

In general candidates demonstrated good examination technique. All candidates appeared to have 
allowed themselves sufficient time to attempt all questions on the paper. Where candidates were 
required to match pairs, select multiple choice responses, or provide a specific number of suggestions, 
nearly all candidates completed or provided the correct number of responses. 

OCR support 

Links to resources to support the teaching of unit content assessed in this examination are 
contained in the OCR resource: Unit 3 – Scientific analysis and reporting: resource links 

 

 

 

 

 

https://www.ocr.org.uk/Images/314490-scientific-analysis-and-reporting.pdf
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Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• understood the conventions to be followed 
when constructing charts and graphs 

• took care when performing calculations 
and carried through calculated values 
between part questions 

• answered questions precisely within the 
context given, demonstrating depth of 
knowledge 

• used knowledge gained when carrying out 
practical activities to answer Question 6(e) 

• were confident in the use, analysis, and 
evaluation of data presented in unfamiliar 
contexts. 

• demonstrated a lack of care and attention 
when constructing charts and graphs 

• made mistakes when performing 
calculations and did not carry through 
calculated values between part questions 

• provided vague answers to questions that 
were not specific to the context given and 
did not demonstrate depth of knowledge 

• were unable to draw on first-hand 
practical experience to answer Question 
6(e) 

• experienced problems when presented 
with information and data in unfamiliar 
contexts. 

 
 

  



Level 3 Cambridge Technical in Applied Science - Unit 3 - Summer 2022 Examiners’ report 

 7 © OCR 2022 

Question 1 (a) (i)  

This question presented few problems, with nearly all candidates able to obtain maximum marks for 
matching the correct result of each mathematical analysis. 
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Question 1 (a) (ii) 

This question proved problematical for candidates, many of whom can correctly identify systemic error 
and random error but were unfamiliar with the specific types of error leading to systematic and random 
errors.  

Assessment for learning 

When carrying out practical activities centres should teach candidates about the specific types of 
experimental error and how they can lead to systematic and random errors – candidates could 
be encouraged to identify possible causes of error when conducting practical investigations. 

 

Question 1 (a) (iii)  

 

This question proved challenging to all but the higher performing candidates. Those candidates were 
able to calculate both total error and percentage uncertainty. 

OCR support 

 Guidance on the calculation of error and uncertainty can be found in the OCR resource 
Mathematical Skills Handbook for GCE A Level physics. 

 

  

https://www.ocr.org.uk/Images/295471-mathematical-skills-handbook.pdf
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Question 1 (b) (i) 

 

A significant number of candidates did not identify that the equation t = km required to calculate k was 
provided in the stem of the question, and consequently calculated incorrect values. Where correct values 
for k were offered these were invariably stated correctly to either two or three significant figures. 

 
Question 1 (b) (ii) 

 

A small number of candidates were able to correctly justify their choice of number of significant figures in 
Question 1(b)(i) with reference to the number of significant figures for m and t in Table 1.2. Those who 
did so appeared to understand that the answer cannot be stated to a greater number of significant 
figures than the smallest number for any value used in the calculation. 

Seen in isolation, it is impossible to know whether the final zeros in the stated masses of 350g and 550g 
are significant (and the values stated to three significant figures) or insignificant (and the values stated to 
two significant figures). This was taken into account in the mark-scheme, and either interpretation by 
candidates was allowed. 
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OCR support 

 Guidance on the use of significant figures can be found in the OCR resource Mathematical 
Skills Handbook for GCE A Level physics. 

 

Question 1 (b) (iii)  

The majority of candidates managed to calculate a correct percentage difference, where necessary 
involving an e.c.f for k1 and k2 from 1(b)(i). 

 

Question 1 (c)  

https://www.ocr.org.uk/Images/295471-mathematical-skills-handbook.pdf
https://www.ocr.org.uk/Images/295471-mathematical-skills-handbook.pdf
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Nearly all candidates correctly stated that the conclusion was correct/relationship not supported for MP2, 
but only a small number of candidates were able to correctly support their conclusion with reference to 
the difference in the calculated values of k. 

 

Question 1 (d)  

This question proved challenging for the majority of candidates; very few candidates obtained more than 
1 mark, those candidates who did obtain a mark invariably did so by referring to the elimination or 
identification of anomalous data.  
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Question 2 (a)  
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A significant number of candidates calculated the relative rate incorrectly, despite the required 
manipulation being stated both in Table 2.1 and in the question. However, nearly all candidates correctly 
expressed whatever relative rate they had calculated to two significant figures – a number of candidates 
were uncertain of how treat trailing zeros when handling significant figures.  

OCR support 

 Guidance on the use of significant figures can be found in the OCR resource Mathematical 
Skills Handbook for GCE A Level chemistry. 

 

Question 2 (b) (i)  

Some candidates produced very good graphs which scored full marks. However, many candidates lost 1 
or 2 marks for omitting units, drawing inappropriate scales, careless plotting of points and in a few cases  
transposition of the x- and y-axes. The line of best fit was often not well drawn (being thick and/or 
broken/sketched/not ruled), did not allow for an even spread of points above and below, and a significant 
number of candidates did not draw the line of best fit through 0, despite this being implicit in the context 
of the question. 

https://www.ocr.org.uk/Images/295468-chemistry-mathematical-skills-handbook.pdf
https://www.ocr.org.uk/Images/295468-chemistry-mathematical-skills-handbook.pdf
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OCR support 

 Guidance on drawing graphs can be found in the OCR resource Practical Skills Handbook for 
GCE A Level chemistry. 

 

Question 2 (b) (ii)  

This question presented few problems to candidates, who were able to correctly identify the anomalous 
result from their graph plotted in 2(b)(i). Although an e.c.f was often allowed from an incorrect graph. 

 

Question 2 (b) (iii)  

Only the higher performing candidates were able to calculate the gradient of the graph using dy/dx; 
whilst some candidates attempted to calculate the gradient using dx/dy, many candidates had no idea 
how to attempt this question, and of those candidates who correctly use dy/dx a significant number 
incorrectly read y and/or x values from their graph. 

OCR support 

 Guidance on determining the gradients of graphs, and other mathematical skills related to the 
use of graphs, can be found in the OCR resource Practical Skills Handbook for GCE A Level 
chemistry. 

https://www.ocr.org.uk/Images/208932-chemistry-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/208932-chemistry-practical-skills-handbook.pdf
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Question 2 (c) (i) 

This question was found challenging by a number of candidates. Many candidates had not read the 
question and presented their answers as decimal numbers, as ratios etc, or in standard form. Where the 
answer was presented as a fraction, a significant number of candidates stated the dilution factor to be 
1/9.  

Misconception 

A significant number of candidates displayed a misconception concerning dilution factors, 
stating a dilution factor of 1/10 to be 1/9. Centres should make sure that candidates are secure 
in their understanding of dilution factors, and able to express them in different formats. 
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Question 2 (c) (ii) 

Candidates coped well with this question, being able both to use the initial dilution factor calculated in 
Question 2(c)(i) to calculate the final dilution factor, and then to use that value to calculate the final 
concentration of sodium thiosulfate, which was correctly-expressed in standard form. In general, 
candidates appear to be confident in the use of standard form and in converting to and from standard 
form. 

 

Question 2 (d) (i) 
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A significant number of candidates appeared to be unfamiliar with how to calculate the expected number 
of moles of sulfur produced from the stated mass of sodium thiosulfate and/or how to calculate the 
expected mass of sulfur produced from the calculated number of moles produced. This led to a wide 
range of answers being suggested. 

 

Question 2 (d) (ii)  

Nearly all candidates were able to use the value for the expected mass of sulfur calculated in Question 
2(d)(i) to calculate the percentage yield of sulfur, where necessary involving an e.c.f from Question 
2(d)(i). 

OCR support 

Guidance on amount of substance calculations and the calculation of percentage yield can be 
found in the OCR resource Mathematical Skills Handbook for GCE A Level chemistry. 

  

https://www.ocr.org.uk/Images/295468-chemistry-mathematical-skills-handbook.pdf
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Question 3 (a)  
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In general, candidates correctly identified the type chart and the type of data, although some confusion 
over the distinction between a histogram and a bar graph was evident (see also Question 5(c)(i)) but 
were much less secure when interpreting the chart to identify the percentage of time spent idling and, 
particularly, the range of engine speeds that accounted for 30% of the time. 

 

Question 3 (b)  
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This question proved very challenging for candidates. Candidates were expected to demonstrate an 
understanding of what was (idling/stationary time, time at higher speeds), and what was not (journey 
time, distance, locations), shown on the histograms. They were then expected to identify additional 
evidence that would need to be collected to support any conclusions that could be drawn from the 
histograms. Few candidates got much beyond identifying the amount of time spent idling/at higher 
speeds in routes 1 and 2; the higher performing candidates linked these points to the type of pollution 
emitted and/or the use of fuel. A small amount of candidates crept into Level 3, a number manged to 
enter Level 2, with a handful entering Level 1. The overwhelming majority of candidates remained within 
Level 0. This question generated a significant number of zero responses. 

 

Question 3 (c) (i) 

The majority of correct answers identified the type of error as systematic error; few candidates were able 
to identify the specific type of systematic error. Instrument error was frequently offered but was too 
vague to specify either systematic error or a type of error leading to systematic error. 
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Question 3 (c) (ii) 

Candidates seemed to struggle with bringing forward the reading from Fig. 3.3 to answer this question, 
many candidates seemed to ignore that part of the question and toyed with comparing 15% of 1200 
RPM and 15% of 8000 RPM. Many candidates attempted to do some form of calculation, but this 
seemed to be at the expense of answering the question. A minority of candidates identified that the 
reading on the rev counter would be higher than it should be, but only a handful then used that 
knowledge to develop the idea that, within the context of the question, this would mean that the amount 
of time recorded spent idling would be incorrect.  
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Question 3 (d)  

Nearly all candidates scored full marks on this question. Clearly candidates now have a secure 
understanding of the components of/differences between repeatability and reproducibility. The most 
common error was to transpose the components of repeatability and reproducibility. 
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Question 4 (a) (i)  

 

Question 4 (a) (ii) 

 



Level 3 Cambridge Technical in Applied Science - Unit 3 - Summer 2022 Examiners’ report 

 24 © OCR 2022 

Question 4 (a) (iii) 

Nearly all candidates were able to correctly match the appearance of the thallus for each of the lichens in 
Fig. 4.1 with the correct description in Questions 4(a)(i), (ii) and (iii). 

 

Question 4 (b) (i) 

A number of candidates misinterpreted this question and offered “drawing” and “photograph” as their 
answers, but the overwhelming majority correctly understood that Fig 4.1 as a drawing is secondary data 
and Fig 4.2 as a photograph is primary data. 
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Question 4 (b) (ii) 

The question proved to be challenging for candidates, many finding it difficult to make suggestions for 
the three pieces of evidence required. Many answers were framed around a vague idea of “clarity”, but 
this was not unpicked sufficiently to identify resolution, focus, contrast, composition, or illumination as 
factors which made Fig. 4.2 fit for purpose. Common suggestions were that the photograph closely 
resembled the specimen, the photograph was large, or that the photograph was black-and-white. 

Assessment for learning 

Centres should make sure for learning outcome 7 that, for each of the methods of recording 
data specified in the teaching content, candidates have a sound understanding of the 
advantages and disadvantages of different types of data records and the factors that can 
influence the fitness-for-purpose of different types of records. 
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Question 4 (c) (i) 

Higher performing candidates performed well on this question, but nearly all candidates were able to 
identify at least two or three features that could be used in the design of the dichotomous key; reaction to 
chemical tests was invariably identified. Marks were frequently lost because candidates were 
insufficiently specific in their suggestions, such as referring to “where it grows” without reference to 
altitude/habitat/geographical location, referring to “colour” without differentiating between colour when 
wet or dry, or “appearance of thallus” without specifying shape.  
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Question 4 (c) (ii) 

This question was challenging to candidates; many candidates were unable to suggest both an 
advantage and a disadvantage. Many candidates suggested that the advantage of using species 2 was 
because it “stood-out” or was easily identifiable. Very few candidates appeared to understand that it is 
the sensitivity to a particular environmental factor that provides the advantage to an organism in terms of 
its use as an indicator species. Most candidates suggested that the disadvantage of using species 2 was 
because of its rarity but did not explain why this might be a disadvantage. The alternatives of unsuitable 
geographical location or lack of trees to support growth was very rarely seen. 
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Question 5 (a) (i) 

A significant number of candidates did not attempt to draw the range bar. Where the range bar was 
drawn it was correctly placed on the graph. 

 

 

 

Item removed due to third party copyright restrictions 
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Question 5 (a) (ii) 

A significant number of candidates did not attempt to extrapolate the diabetic patient graph to determine 
the blood glucose level at 0 minutes. Where the graph was extrapolated this was frequently done without 
the aid of a ruler, leading to some very inaccurate determinations of the y-intercept.  

 

Question 5 (b) 

A common error made was to simply quote data to describe the shape of each graph, without drawing 
conclusions from the graphs of comparing the graphs to identify trends and patterns in the data. In 
general, those candidates who were able to identify trends and patterns in the three graphs performed 
very well.  
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Question 5 (c) (i) 

In general candidates correctly identified that a bar chart was being used to present discontinuous data, 
but a disappointing number of candidates were unable to distinguish between a bar chart and a 
histogram (see also Question 3(a)). Some candidates made the same suggestion for the different graphs 
in both Questions 3(a) and 5(c)(i). 
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Question 5 (c) (ii) 

This question generated a variety of responses. A significant number of candidates identified the correct 
two conclusions, with the majority of candidates identifying that some product ranges not being included 
in the report was a valid conclusion. People eating less sugar or products being reformulated to contain 
less sugar were the most common incorrect responses. Very few candidates selected either falling 
biscuit sales or yoghurt being sold as a health food as valid conclusions. 
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Question 6 (a) (i) 

This question was answered very well by nearly all candidates, who correctly matched each step with its 
function. The most common error was to transpose the functions of killing and fixing and hardening. 

 

Question 6 (a) (ii) 

Candidates were much less secure in their knowledge when asked to suggest one of the three steps not 
included in Fig. 6.1 (obtaining the specimen/tissue was also allowed). The most common correct 
suggestion was a reference to adding the cover slip. The other stages were rarely seen, if at all. 
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Question 6 (b)  

Very few candidates scored full marks on this question, with nearly all candidates completing at least 
one sentence incorrectly, although the majority of candidates gained 2 marks. No one statement seemed 
to cause candidates more trouble than the others, and a variety incorrect selections was made for each 
statement. 

 

Question 6 (c)  

Candidates tended to offer one or more of time-consuming, expensive, or difficult (which was accepted 
as the reason for requiring specialist/highly-trained technicians), but a significant number of candidates 
were unable to provide three suggestions. The need for differential stains was rarely suggested, whilst 
those candidates that suggested only dead specimens could be observed did not link this to the inability 
to see living processes. 
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Question 6 (d) (i)  

The majority of candidates correctly selected differential media, but a significant number selected 
selective media. Very few candidates selected either nutrient agar or minimal media.  
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Question 6 (d) (ii)  

 

  

Item removed due to third party copyright 
restrictions 
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Question 6 (e) (i)  

 

Question 6 (e) (ii)  

 

 

Item removed due to third party copyright restrictions 
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Question 6 (e) (iii)  

Answers to Question 6(d)(ii), e(i), e(ii), and e(iii) clearly differentiated between those candidates who had 
carried out techniques for identification of microorganisms and had observed colonies growing on 
nutrient media and those candidates who were trying to visualise 3-D colonies from Fig. 6.2 without 
previous practical experience. 

Assessment for learning 

 Centres should provide candidates with as many opportunities as possible to gain experience 
with the practical techniques specified in the unit specifications both for this unit and Unit 2 
(Laboratory Techniques).  
Centres should ensure that the correct equipment and processes are followed when conducting 

investigations, and that candidates understand why particular items of equipment are used and why 
certain processes are followed. 

 



Level 3 Cambridge Technical in Applied Science - Unit 3 - Summer 2022 Examiners’ report 

 38 © OCR 2022 

Question 7 (a)  

A small number of candidates were able to correctly calculate the area of the iceberg that had broken off 
the ice shelf. In nearly all cases the response to Question 7(e) was correct, so it evident that candidates 
were incorrectly measuring the size of the iceberg.  

 

  

Item removed due to third party 
copyright restrictions 

Item removed due to third party 
copyright restrictions 
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Question 7 (b)  

Many responses stated “temperature,” but without realising that this would need to be at ground level 
and would not be able to be captured by the satellite.  

 

Question 7 (c)  

The idea of satellites having a large field of view was not apparent to candidates, who frequently 
suggested that satellite images had greater clarity/resolution/detail for both points. A number of 
candidates did, however, identify that satellites can be used to photograph areas where it would be 
dangerous to send photographers, frequently citing volcanoes as an example; this was the most 
common expression of MP2. 

 

Question 7 (d)  

Many candidates had difficulty providing two limitations. “Cost” was the most commonly offered option, 
one or two candidates referred to the possibility of cloud cover or “atmospheric effects” interfering with 
photography, or that a satellites fixed-orbit might be limiting or that it might be on the wrong side of the 
earth. Both explanations were considered acceptable for MP1.  
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Question 7 (e)  

Nearly all candidates stated two changes and correctly identified that the iceberg had moved away from 
the Larsen ice shelf and got smaller; a small number of candidates incorrectly referred to the iceberg 
changing shape, but also stated a correct point. Some candidates made correct observations but 
referred incorrectly to the ice shelf [sic] in their answers, thereby negating the relevant mark point(s). 

 

Question 7 (f)  

Although the acronym GIS has a number of different meanings, nearly all candidates identified 
Geographical Information System as being correct within the context of the question. 
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Copyright information 
Question 4(b) Fig 4.2. Photograph of gray reindeer lichen. Post-dated 8 October 2016 © Allen Norcross, 
Photographer. 

Question 5(c) Fig 5.2. Bar chart change in sugar content - adapted from data & a quotation from a report  
Data from 'Sugar reduction: Report on progress between 2015 and 2018', September 2019. 
http://www.gov.uk Public Health England. Available to use under Open Government Licence v3.0 © 
Crown copyright 2019.  
Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact 
copyright-holders have been unsuccessful and OCR will be happy to rectify any omissions of 
acknowledgements in future papers if notified. 
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qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange 
account and gives you unlimited users per centre. We need an 
Interchange username to validate the identity of your centre's first 
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results 
analysis tool. It is available for all GCSEs, AS and A Levels and 
Cambridge Nationals. 

It allows you to:

•	 review and run analysis reports on exam performance 

•	 analyse results at question and/or topic level

•	 compare your centre with OCR national averages 

•	 identify trends across the centre 

•	 facilitate effective planning and delivery of courses 

•	 identify areas of the curriculum where students excel or struggle 

•	 help pinpoint strengths and weaknesses of students and teaching 
departments.

Find out more.

Post-results 
services

Keep up-to-date

OCR  
Professional 
Development

Signed up  
for ExamBuilder?

Supporting you

Active Results

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
	 ocr.org.uk/qualifications/resource-finder

	 ocr.org.uk
	 /ocrexams
	 /ocrexams
	 /company/ocr
	 /ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2022 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 
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Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.
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