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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 two 
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, and a longer 6 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.  

 

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(d) 

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

• did not appreciate the conventions to be 
followed when constructing charts and graphs 

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

• provided vague responses 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(d) 

• experienced problems when presented with 
information and data in unfamiliar contexts. 
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Question 1 (a) (i) 
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The overwhelming majority of candidates scored the mark for this question. Nearly all candidates who 
did not score the mark did not do so because they stated the abundance rating at 10 m as being 1. 
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Question 1 (a) (ii) 

A number of candidates scored full marks on this question for symmetrical diagrams with ruled axes 
appropriately labelled. However, many candidates did not appreciate that kite diagrams should be 
symmetrical about the x-axis. A significant number of candidates lost marks for labelling the y-axis 
‘abundance’ instead of ‘abundance rating’ and/or omitting units from the x-axis. In many cases where 
points were plotted correctly the same attention was not given to joining the points – lines were often 
sketched free-hand and/or thickly-drawn. 
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Question 1 (b)  

Nearly all candidates correctly identified the sectors by size, but often the proportions of the sectors were 
incorrect and/or the sectors ordered incorrectly. 
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Misconception A significant number of candidates were unaware that unless there is an 
inherent ordering of category levels then the order of sectors within a pie 
chart should be from largest to smallest, in a clockwise direction. 

 

Question 1 (c) (i) 

Nearly all candidates identified the correct month (mp1) and wind direction (mp3) from the graph, but 
very few candidates added the maximum and minimum percentage frequencies of wind direction for the 
relevant time period to score mp2 – the majority of candidates simply quoted a figure of around 30%, not 
appreciating that it was the range of frequency of winds from both the north-east and south-west which 
was required.  

 

  

Item removed due to third party copyright restrictions 



Level 3 Cambridge Technicals in Applied Science - Unit 3 - January 2021 Examiners’ report 

 11 © OCR 2021 

Question 1 (c) (ii) 

Stronger responses identified that the largest proportion of seeds were found in the north-east and would 
have been blown there by winds from the south-west. Few candidates identified, or linked, the 
information that seeds fall in September-November with the frequency with wind blows from the south-
west in this period. 

 

Question 1 (c) (iii) 

This question generated a variety of combinations of responses. A common answer selected was ‘repeat 
the method in Fig.1.2 and find the average’, suggesting a vague understanding that more data required 
collecting but without understanding what the data was nor how to go about collecting it.  
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Question 1 (d)  

Stronger responses were able to link the low distribution of seeds in the south-west (Table 1.4) with the 
higher frequency of wind from the north-east (Fig. 1.5). This question proved challenging to the majority 
of candidates, who made vague references to what data was being displayed – seed dispersal (Table 
1.4), wind direction (Fig. 1.5). 

 

Question 2 (a) (i)  

This question was answered correctly by nearly all candidates, who correctly stated the answer to two 
significant figures. 
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Question 2 (a) (ii)  

This question was answered correctly by the majority of candidates, using the value calculated in 2(a)(i). 
A number of candidates calculated the volume as 4/3πr, despite being given the correct equation in the 
stem of 2(a)(i). 

 

Question 2 (a) (iii)  

This question was answered correctly by nearly all candidates, using the value calculated in 2(a)(ii), 
being correctly stated to two significant figures.  
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Question 2 (b) (i)  

Nearly all candidates were able to use Fig. 2.1 to select the correct words to complete the sentences. 
The only commonly seen error was not to have realised that on the luminosity v temperature graph the 
temperature decreases from left to right along the x-axis and so luminosity was incorrectly identified as 
changing from bright to faint. 
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Question 2 (b) (ii)  

Nearly all candidates were able to correctly read the charts in Fig. 2.1 to identify the features of White 
Dwarf stars. Where candidates did not score marks was invariably because they stated only one feature 
from either chart, despite reading each chart correctly. 
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Question 2 (c) (i)  

The vast majority of candidates were able to use Fig. 2.2 to determine the radius of a White Dwarf star of 
the stated mass.  

 

Question 2 (c) (ii)  

This question proved challenging to all candidates. Those candidates that got it incorrect were unable to 
identify the values with which they needed to work. 
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Question 2 (c) (iii)  

Nearly all candidates identified the relationship/trend shown in Fig. 2.2, but a handful of candidates did 
not score the mark because they referred to a ‘negative correlation’ without stating the variables 
concerned. 

 

AfL Where candidates are asked to describe or identify a trend or relationship 
between two variables they must always identify the variables concerned. 

 

Question 2 (c) (iv)  

This question proved challenging for nearly all candidates. A relative mass of 1.36 was invariably quoted, 
this being the point at which the line stopped. Only the very strongest candidates appreciated that the 
mass beyond which a White Dwarf would collapse would be that at which ceased to exist and, hence, 
had a radius of 0 and that they were required to extrapolate the line to its intercept with the x-axis. 
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Question 3 (a)  

 

 

Item removed due to 
third party copyright 

restrictions 
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The majority of candidates were able to use the information provided in Table 3.1 to complete the 
sentences. Some candidates experienced difficulty correctly matching the shape of the cap and/or stipe 
of the fungus in Fig. 3.1 with the diagrams in Table 3.1 – most commonly the shapes were misidentified 
as adnexed, rather than adnate.  

 

Question 3 (b)  

Most candidates were able to identify the purpose of dichotomous keys and their advantage. Very few 
candidates demonstrated an understanding of the basis of dichotomous keys. 
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Question 3 (c)  
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This question proved straightforward, with most candidates scoring full marks and nearly all candidates 
scoring at least 3 out of 5. Where candidates lost marks it was invariably for stating an incorrect fungus 
name (mps 1, 2, 3) rather than spore colour (mps 4, 5). 
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Question 3 (d) (i) 

Most candidates were able to use Table 3.2 and the key in Fig. 3.2 completed in 3(c) to correctly identify 
the fungus shown in Fig. 3.3. There was no common error among incorrect responses, with a variety of 
alternatives being selected. 
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Question 3 (d) (ii) 

Nearly candidates correctly identified one advantage of binomial nomenclature, and most candidates 
understood the use of genus and species names as a key feature of binomial classification.  
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Question 4 (a)  

This question generated a variety of responses from candidates, nearly all candidates scoring at least 1 
or 2 marks for identifying that the distance between the coin and the junction between the mirrors and/or 
the position of the observer relative to the mirrors must be specified to ensure repeatability of the 
investigation. The most commonly selected distractors were ‘the range of angles between the mirrors’ 
and ‘the thickness of the coin’.  
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Question 4 (b) (i) 

This question presented few problems to candidates, with nearly all candidates scoring both marks for 
correctly stating that as the angle between the mirrors decreased the number of images increased.  

 

Question 4 (b) (ii) 

Only the strongest candidates demonstrated understanding of the concepts of range and interval. The 
majority of candidates scored zero marks. 

 

AfL The concepts of range and interval have proved difficult for candidates in 
successive series of this examination. This could be addressed through 
considering and exploring these concepts whenever appropriate 
investigations are being performed in other units within the qualification.  
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Question 4 (c) (i) 

Nearly all candidates were able to correctly substitute and rearrange the equation provided to determine 
the correct angle. 

 

Question 4 (c) (ii) 

Nearly all candidates were able to correctly substitute the equation to calculate the correct number of 
images produced, and correctly stated the answer to one decimal place. 
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Question 4 (c) (iii) 

Nearly all candidates were able to substitute the angle calculated in 4(c)(i) to calculate the correct 
percentage error for their calculated value. A number of candidates substituted correctly and performed 
the calculation correctly but ignored the negative sign when stating their answer. 
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Question 5 (a) (i) 

All candidates attempted to draw a curve of best fit, but many curves did not pass through all the 
indicated points and a significant number of candidates attempted to force their drawn curves through (0, 
20). Many curves were sketched and/or thickly-drawn and/or extended beyond the limits of the graph. 

 

OCR support Guidance on drawing graphs can be found in the OCR Practical Skills 
Handbook for GCE A Level Biology, Chemistry and Physics. 

 

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/208932-chemistry-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf
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Question 5 (a) (ii) 

Nearly all candidates were able to use their curve drawn on Fig 5.2 in 5(a)(i) to identify the acceleration 
on a track of 20o from the intercept on the y-axis. Those candidates who did not score the mark did so 
because of misreading off the intercept/scale on the y-axis. 

 

Question 5 (a) (iii) 

Only the strongest responses constructed a tangent to the curve drawn in 5(a)(i) and used appropriate 
coordinates to calculate the gradient of the tangent; many candidates attempted to calculate the gradient 
without drawing a tangent as though the curve of best fit was linear. 

 

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 Mathematical 
Skills Handbook for GCE A Level Biology.  

 

  

https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
https://www.ocr.org.uk/Images/294471-biology-mathematical-skills-handbook.pdf
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Question 5 (b)  

This question proved difficult for candidates across the ability range; many candidates simply made 
vague references to the theoretical calculations being incorrect. A common response was reference to 
human error when conducting the experiment, candidates having misunderstood that the data concerned 
had been calculated theoretically and not determined by experiment, despite this being clearly stated in 
the question. Few candidates scored more than one point, either for identifying that g is not exactly 10 
ms-1 or that the line of best fit may not have been accurately drawn. 

 

Question 5 (c)  

Very few candidates provided responses that were specific enough to gain credit, instead referring 
vaguely to checking the experimental results or improving the accuracy or reliability of the investigation.  
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Question 6 (a) (i) 
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Some candidates produced very good graphs which scored full marks; however, many candidates lost 
one or more marks for omitting units, drawing incorrect scales (drawing the y-axis to only 1.1 au was a 
commonly seen error), failing to rule axes, and mistakes when plotting points. A handful of candidates 
transposed the x- and y-axes. 

 

OCR support Guidance on drawing graphs can be found in the OCR Practical Skills 
Handbook for GCE A Level Biology, Chemistry and Physics. 

 

Question 6 (a) (ii) 

Nearly all candidates correctly identified the outlier at (5.2, 0.58), but the line of best fit was often 
incorrectly drawn, being thick and/or extending beyond 0/13 and or being broken/not ruled. A number of 
candidates did not draw the line of best fit through 0 despite being told in the stem that in step 1 of the 
investigation the colorimeter was zeroed using distilled water. 

 

Question 6 (b) (i) 

As far as determining the concentration of iron at an absorbance value of 0.70 was concerned this 
question presented few problems to candidates. However, a significant number of candidates ignored 
the instruction to show their working on the graph, and so scored zero points. It is important that 
candidates read and follow the instructions within questions, and where requested show evidence of 
working – demonstrating an understanding of knowledge of processes involved in scientific reporting is 
important on this paper. 

 

https://www.ocr.org.uk/Images/294468-biology-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/208932-chemistry-practical-skills-handbook.pdf
https://www.ocr.org.uk/Images/295483-practical-skills-handbook.pdf


Level 3 Cambridge Technicals in Applied Science - Unit 3 - January 2021 Examiners’ report 

 33 © OCR 2021 

Question 6 (b) (ii) 

Nearly all candidates were able to use the value identified in 6(b)(i) to correctly calculate the mass of iron 
in 10 cm3 of spinach extract. 

 

Question 6 (b) (iii) 

Nearly all candidates were able to use the answer calculated in 6(b)(ii) to calculate the mass of iron in 
100g of spinach leaves. 

 

Question 6 (c)  

This question proved more challenging to candidates than 6(b)(ii) and 6(b)(iii). Many candidates were 
unaware that the amount of iron consumed daily in 100 g of spinach leaves had been calculated in 
6(b)(ii) and instead tried to work with a value of 100 g.   
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Question 6 (d)  

Some candidates produced good responses, demonstrating a knowledge of the glassware and 
procedure to be followed when conducting a colorimetric titration. However many candidates produced 
responses that were confused both in terms of the glassware to be used and the procedure to be 
followed. Some candidates struggled to frame their responses within the context of the question, 
referring to acid-base titrations and the use of indicators other than iodine. 

A significant number of candidates suggested the use of a beaker, rather than a conical flask, for 
conducting the titration. Many candidates did not refer to using a bulb/graduated pipette to transfer a 
known volume of sample into the beaker/conical flask.  

Invariably candidates suggested that the titration(s) should be repeated a number of times and an 
average calculated. At this level candidates should be taught and understand that titrations are repeated 
until concordant results are obtained. 

Nearly all candidates simply described the method for conducting a titration to determine the 
concentration of vitamin C in a fruit juice and overlooked that they had been asked to describe how they 
could find out which fruit juice contained the highest concentration of vitamin C – this required, as a 
minimum, a statement that the titration be repeated with all the fruit juices and that the results be 
compared.  
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AfL 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 make sure 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. 
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Question 7 (a)  

Many candidates scored the mark here for a vague identification of clarity or ease or reading; in general, 
responses demonstrated a lack of depth of understanding of how tables aid clarity or ease of reading.  
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Question 7 (b)  

Nearly all candidates identified that it was important to show from where secondary data had been 
obtained, but very few candidates demonstrated an understanding that correct referencing of sources is 
important to allow to follow up on and check information gathered from secondary sources. 

 

Question 7 (c)  

Many responses to this question were framed around vague ideas of ease of use/clarity; in general 
candidates had difficulty in identifying when or why the use of photographic data would be 
advantageous. 
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Question 7 (d)  

The majority of candidates understood the reasons for/advantages of depicting data graphically and 
scored both marks, but a significant number of candidates were able only to identify one specific 
reason/advantage and referred vaguely to ease of use/clarity for the second suggested point. 
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Question 7 (e)  

Where candidates had read and understood the question a variety of credit-worthy suggestions were 
seen. However, many candidates had not read the question correctly and repeated one of the examples 
provided in the stem. A small number of candidates misinterpreted the question and suggested places 
where data can be stored (such as notebooks, USB sticks). 

 

Question 7 (f)  

Nearly all candidates demonstrated an understanding of the term ‘accuracy’, but there was more 
confusion over the meaning of the term ‘validity’ where many responses referred to reliability. 

 

OCR support Information on the use of scientific terminology can be found in the OCR 
publications Language of Measurement in Context which have been 
produced to support the teaching of GCSE sciences.  
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