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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 of 

two hours 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 to classify organisms  

• the ability to critically 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 – building on Unit 2 (Scientific techniques).  

Questions are presented to candidates using a range of styles, including short answer, calculation, fill-

the-blanks, matching pairs, true/false, and a longer six mark level-of-response question. Questions are 

presented in a scientific context, which may, however, 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 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: 

Candidates who did less well on this paper 
generally: 

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

• were able to construct a tangent to a line-of-
best-fit and show how the gradient was 
calculated 

• showed working when carrying out 
calculations and were confident in the use of 
standard form, significant figures, and unit 

• were able to use knowledge gained from 
having undertaken practical activities to 
answer Question 6 

• answered questions precisely and succinctly 
within the context given, demonstrating both 
an appropriate breadth and depth of 
knowledge 

• were confident in the application, analysis, and 
evaluation of information and data presented 
in unfamiliar contexts (Questions 1 (d), (e), 2 
(a) (ii) and 7). 

• did not understand nor apply the conventions 
to be followed when constructing line graphs 
and pie charts 

• were unable to construct a tangent to a line-of-
best-fit and were unable to determine the 
gradient 

• did not show working when carrying out 
calculations and were not confident in the use 
of standard form, significant figures or units 

• were unable to draw on first-hand experience 
of practical activities to help with answering 
Question 6 

• provided vague responses to questions, that 
were not framed within the context given, and 
did not demonstrate the required breadth of 
depth of knowledge 

• experienced difficulties in the application, 
analysis, and evaluation of information and 
data presented in unfamiliar context 
(Questions 1 (d), (e), 2 (a) (ii) and 7). 
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Question 1 (b)  

This question addressed LO1. A majority of candidates understood how to use the equation provided to 

calculate the variance in mass of the ten pellets and took the square root of the variance to calculate 

standard deviation – they were able to demonstrate their working at each stage, and correctly gave both 

answers to three significant figures.  

A significant number of candidates, however, had difficulty using the equation given and applying it step-

by-step. The majority of candidates did persevere and were able to pick up some marks at some point of 

the process, either at the beginning, as subsequent correct manipulation of previous errors for apply, or 

for giving otherwise incorrect answers to three significant figures.  
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Question 1 (c)  

This question addressed LO1 and LO4. It proved challenging for a number of candidates. Some 

candidates appeared not to understand how to calculate the appropriate range, other candidates were 

unable to calculate the number of pellets within the range calculated – generally speaking, the majority of 

candidates who came up with a value for the number of pellets were then able to express that value 

correctly as a percentage. 

 

Question 1 (d) (i)  

This question addressed LO5. A majority of candidates appreciated that the masses of pellets 1, 6, and 

9 were multiples of ~25g although this was expressed in a number of ways, often without reference to 

25g. Some candidates appeared not to have read the question fully and answered in terms of examining 

the pellets for bones/teeth/fur/DNA, which caused problems when they came to answer Question 1 (d) 

(ii) unless they repeated the same information (candidates who did that did not, however, appear to 

reread this question in order to revise their answers). 
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Question 1 (d) (ii)  

This question addressed LO5. The majority of candidates provided at least one valid piece of information 

that would support the suggestion that pellets 1, 6, and 9 contain the same species of prey – references 

to “DNA analysis” were surprisingly rare. A number of candidates appeared to misunderstand the 

question, and offered “location of sample”/”time of sampling”/”name of investigator”/etc. 

 

Question 1 (e)  

This question addressed LO5. It proved challenging for a significant number of candidates. The novel 

nature of the content proving difficult for many candidates, who appeared unfamiliar with predator 

behaviour. Many candidates referred to predators or prey migrating outside the habitat, which was not 

relevant in the context of the question. The most commonly seen response was the idea that owls are 

nocturnal, when certain of the species in the habitat might not be active . 
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Question 2 (a) (i) 
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This question addressed LO3 at pass demand. Nearly all candidates correctly identified the first flash 

pattern as P. pyralis. The second flash pattern proved harder for candidates to identify, with a significant 

number of candidates suggesting P. consanguineous, and a handful suggesting P. carolinus. 

 

Question 2 (a) (ii)  

This question addressed LO3. Some candidates had problems interpreting the flash pattern and a wide 

range of suggestions for pulse duration, pulse interval, and flash interval were seen – in many cases it 

was clear that candidates did not understand the points between which the components of the flash 

pattern should be measured. Some candidates had the lengths of the components in the correct relative 

proportions but provided incorrect figures. Those candidates who opted to provide a description of the 

flash pattern generally provided descriptions that were accurate in terms of lengths – but because no 

figures were provided, and so there was no evidence of being able to read times correctly from the 

recording in Fig. 2.1 these candidates were limited to a maximum of 2 marks. 
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Question 2 (a) (iii)  

This question addressed LO3. Nearly all candidates correctly identified both the first and second 

response patterns, with an overwhelming majority choosing P. consimilis as the second response 

pattern. 

 

Question 2 (b) (i) 

This question addressed LO3. A surprisingly high number of candidates provided only one suggestion in 

response to this question, but a large number of valid answers were nevertheless provided. A common 

misconception was that Latin and Ancient Greek were the languages in everyday use when the majority 

of organisms were classified. The ideas of a universally recognised language and a language which 

would not change over time were the most commonly seen suggestions, the idea that a using dead 

language avoids the problems of international dispute when a living language is chosen as a common 

language was not often seen. 
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Question 2 (b) (ii)  

This question addressed LO3. A significant number of candidates appeared to have misunderstood the 

question as being about the advantages of using Latin or Ancient Greek as the language of binomial 

nomenclature, rather than the advantage of the binomial system itself. Where the question was correctly 

understood, most candidates were able to suggest a response framed around precision of classification 

and/or communication between scientists.  

 

Question 2 (c) (i)  

This question addressed LO3. It was intended to be answered within the context of the question, so the 

types of primary data suggested would have been those used in this investigation or similar fieldwork 

investigations. Many candidates answered more generically and suggested drawings/surveys/interviews. 

Newspapers are not an appropriate example of primary data, unless it is qualified that the information 

under consideration is obtained first hand by the reporter/columnist, as they can also be sources of 

secondary data – similarly “journals” or ”diaries” also require clarification as to the first-hand nature of the 

relevant material. Where fieldwork, including surveys and interviews, and experimental investigations are 

suggested, clarification is required that the work has been carried out by the investigator and not being 

referred to by the investigator. 

 

Question 2 (c) (ii)  
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This question addressed LO3. It proved challenging to a significant number. A common suggestion was 

to remove the female fireflies from the area to prevent mimicking. Few candidates suggested that only 

the male flashes should be counted. 

Question 3 (a)  
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This question addressed LO2.  

Nearly all candidates selected scales for the y- and x- axes that were appropriate for the size of grid and 

ranges of values, but in some cases the scales selected were awkward or impractical when it came to 

the plotting of points and reading-off of values – in such cases candidates will inevitably penalise 

themselves through the consequential loss of subsequent marks. 

Nearly all candidates managed to plot points correctly to the nearest small square, although candidates 

who had selected inappropriate scales for the y- and x- axes struggled. Some candidates made careless 

errors when plotting points. 

The majority of candidates attempted to draw smooth, continuous, and thin lines –of best fit – there, 

were however, a number of candidates who drew a straight line through the points, and there were too 

many lines of best fit that were feathered/discontinuous/too thick. 

 

Question 3 (b)  

This question addressed LO2. Candidates understood that the line-of-best-fit should be extended to 

intercept the temperature axis. However, not all lines were extended appropriately by naturally extending 

the line of best fit – some candidates used a straight line to extend the line – of best fit, others forced the 

line through 0,0 (not-with-standing the awkward shape of curve resulting). Whatever the intercept, only a 

handful of candidates made errors in reading off the intercept value – these were generally candidates 

who had selected an awkward scale for the y-axis.  

 

Question 3 (c) (i)  

This question addressed LO4. Very few correct answers were seen – the determination of uncertainty in 

scientific measurements remains problematical for very many candidates. 
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OCR support 

 

Links to resources on the meaning and correct use of scientific terminology can be found in 
the OCR publication Resource links: Scientific analysis and reporting (Unit 03) which has 
been produced to support the teaching of Level 3 Cambridge Technicals in Applied Science.  

 

 

 

Question 3 (c) (ii) 

This question addressed LO1. It proved challenging for many candidates. Only a small number of 

candidates knew that they needed to divide the uncertainty calculated in Question 3 (c) (i) by the initial 

temperature of the oil determined in Question 3 (b) and express the answer as a percentage. A 

significant number of candidates selected the correct values but then applied an incorrect manipulation. 

It was evident, from the wide range of values selected for substitution and the manipulations performed, 

that many candidates had no real idea how to determine percentage uncertainty. 

 

  

https://teachcambridge.org/item/809ebf61-73cd-4b09-b90c-eca1af6d64b7


Level 3 Cambridge Technical in Applied Science - Unit 3 - Summer 2023 Examiners’ report 

 16 © OCR 2023 

Question 3 (d) (i)  

This question addressed LO1 and LO2. 

A significant number of candidates were unable to draw a tangent to the line of best fit – many of those 

that were drawn were too small, or otherwise inaccurate, and consequently only a handful of candidates 

were able to provide an answer within the appropriate range. 

In the vast majority of cases where tangents had been constructed candidates were able to read off the 

relevant dy and dx values and substitute them into dy/dx accordingly – there were, however, a number of 

candidates who instead of reading off dy and dx values as change in temperature and change in time 

read them off in terms of number of small/large squares. 

 

Question 3 (d) (ii)  

This question addressed LO1. Only one or two candidates gained all 3 marks on this question. In 

general, the question proved challenging to candidates. A significant number of candidates gave the 

correct SI unit of K s-1, and most were then able to explain that to make the conversion they would divide 

the gradient calculated in Question 3 (d) (i) by 60. Only one or two were then able to expand their 

explanation in terms of the change in temperature in Kelvin and the change of time in seconds – the 

overwhelming majority of candidates seemed to have no awareness of the relationship between the 

Kelvin and Celsius temperature scales. 
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Question 3 (e) 

This question addressed LO4. 

A majority of candidates provided descriptions of both repeatability and reproducibility which highlighted 

the differences between them. Unfortunately, there were a number of candidates whose descriptions 

were confused and lacked clarity (or were, in a very small number of cases, wrong – having confused 

the two terms). In general, descriptions often lacked breadth, being limited to one or two indicative 

content points. 

Only a handful of candidates distinguished between the information required from Jamal to conduct the 

experiment under repeatable and reproducible conditions – in nearly all cases a combined list was 

provided for both repeatability and reproducibility, which limited the maximum awardable level to level-2. 
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Question 4 (a)  
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This question addressed LO4. Nearly all candidates seemed to have understood that the reaction had 

stopped by 80 s. A common error was to refer the reaction having reached “end point”, which is a term 

specific to titrations. A number of candidates referred to no further loss in mass at 70 s, but this would 

not be known until 80 s – candidates had to make it clear that any decision was based on the data 

available at 80 s. Although it was not specifically mentioned in the question and no data was provided, a 

small number of candidates worked out that production of carbon dioxide would cease once the reaction 

had stopped and that the earliest this could have been determined was between 70 s and 80 s. 
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Question 4 (b) (i)  

This question addressed LO4. A selection of responses was seen for this question. Understanding the 

difference between, causes of, and limitation of random and systematic error continues to be a problem 

for a significant number of candidates. 

 

Question 4 (b) (ii)  

This question addressed LO4. An overwhelming majority of candidates were able to define the term 

precision, although very few did so in the context of the question which the precision in terms of loss of 

mass. 

 

Question 4 (c)  

This question addressed LO4. Nearly all candidates identified that the value for experiment 2 was an 

outlier/anomalous, but not all went on to state that it would then not have been included when calculating 

the mean. 
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Question 4 (d)  

This question addressed LO4. The majority of candidates correctly selected +/-0.005 g. 

 

Question 4 (e)  

This question addressed LO4. In general, this question presented few problems to the majority of 

candidates – until the answer had to be correctly rounded for the chosen number of significant figures. A 

high number of candidates offered 3.076, instead of 3.077. 
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Question 4 (f) (i)  

This question addressed LO4. Most candidates managed to suggest one valid answer, although a high 

number did only suggest one answer. The most common error was to suggest that Kareem could 

observe “no more gas being given off”. This is not an observation – the observation that could be made 

being no more bubbles/fizzing.  

 

Question 4 (f) (ii)  

This question addressed LO1. It caused candidates few problems – other than incorrect rounding and 

careless placing of decimal points, both of which were rare. 
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Question 4 (f) (iii)  

This question addressed LO4. Nearly all candidates identified that that reaction rate increased as 

concentration of acid increased – but only one or two candidates identified the doubling of reaction rate 

with doubling of concentration. 
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Question 4 (g) (i)  

This question addressed LO2. It was apparent that whilst the overwhelming majority of candidates knew 

how to calculate the size of a sector of a pie chart (this was evident also from completing the pie chart for 

Question 4 (g) (ii)), they struggled to explain clearly and concisely how they would do so. 
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Question 4 (g) (ii)  

This question addressed LO2. Nearly all candidates produced pie charts with the correctly labelled 

sectors in the correct proportions, but the majority did not follow the convention that unless there is an 

inherent ordering of the data in the sectors (by age, time of year, size of population, etc) then the sectors 

should be ordered in increasing size – the majority of candidates simply placed the components in the 

order in which they were listed in the table, so forfeiting the mark). A significant number of candidates 

also drew the first radius at >90o.  

 

Question 5 (a) (i) 
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This question addressed LO2. Although in a small minority, a high number of candidates identified that 

chart as a bar graph – these were the only alternatives offered.  

 

Question 5 (a) (ii)  

This question addressed LO2. Some unexpected values were offered, but nearly all candidates 

suggested a value within the allowable range.  

 

Question 5 (b)  

This question addressed LO4. A significant number of candidates identified the correct range (although 

some candidates stated ranges that made no sense) but only one or two candidates identified that there 

was a normal distribution within that range,  

 

Question 5 (c)  

This question addressed LO5. Few candidates were awarded more than 2 marks here, simply because 

general statements about the data, rather than specific conclusions which could be drawn from it, were 

offered. 
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Question 5 (d) (i)  

This question addressed LO5. A range of combinations of primary and secondary sources for Fig. 5,1 

and 5.2 were offered – it is clear that candidates do not have a clear understanding of the distinction 

between primary and secondary sources. 

 

Question 5 (d) (ii)  
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This question addressed LO5. A majority of candidates identified that the shrimp in Fig. 5.2 is too small 

to be a female, but candidates either did not support this assertion with a supporting measurement or 

selected incorrect measurements – many candidates referred to the size of males, which was not 

relevant. 

 

Question 5 (d) (iii) 

This question addressed LO5. A large number of candidates framed their answers to this question in 

terms of the size of males, overlooking the fact that the question was about the size of females. Of those 

who responded correctly, in terms of size of females, a significant number did not qualify their answers in 

terms of the minimum expected size of females and so limited themselves to 1 mark.  
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Question 6 (a) (i)  

This question addressed LO6. The overwhelming majority of candidates correctly identified crystal violet 

and safranin as two of the stains used in gram staining – crystal violet was almost always correctly 

identified, but Sudan III and methylene blue were sometimes suggested instead of safranin. 

 

  

Assessment for learning 

 

Centres should provide candidates with as many opportunities as possible to gain experience 

with the practical techniques specified within the Unit specifications for both this unit and Unit 

2 (Laboratory Techniques). 

Centres should ensure that the correct equipment is used and the correct procedures are 

followed when conducting investigations, and that candidates understand why particular 

equipment is used and specific procedures followed. 
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Question 6 (a) (iii)  

This question addressed LO6. A high number of candidates did not appreciate that the first stage in 

performing microbiological analysis is to culture sufficient individuals to work on. A variety of incorrect 

answers were suggested, many of which did not make sense within the context of the question.  

 

Question 6 (b)  

This question addressed LO6. Nearly all candidates selected the correct pairs; the most common error 

was to confuse the uses of differential and selective media.  

 

  



Level 3 Cambridge Technical in Applied Science - Unit 3 - Summer 2023 Examiners’ report 

 31 © OCR 2023 

Question 6 (c) (i) 
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Question 6 (c) (ii)  

This question addressed LO6. Many candidates referred to other bacteria having similar characteristics 

without explaining how they would have come to have been on the plate – “contamination” was the idea 

being looked for, and that was addressed by only a minority of candidates. 
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Question 6 (d) (i)  

This question addressed LO6. A variety of responses was suggested, none more common than any 

other. Identification of colony morphology proved problematic for candidates; candidates would benefit 

from spending time developing the ability to identify colony shapes using diagrams, drawings, and 

photographs. 
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Question 6 (d) (ii)  

This question addressed LO6. The majority of candidates placed the stages in the correct order, 

suggesting some practical knowledge – but a significate number had no idea of how to sequence the 

stages; suggesting practical knowledge is lacking in this area. 
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Question 7 (a)  

This question addressed LO7. Nearly all candidates provided at least one correct suggestion, and the 

majority two. 
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Question 7 (b) (i) 

This question addressed LO7. The advantages of using mathematical data were not apparent to many 

candidates, a number who fell back on “ease [sic] of collecting data” – in general, ease is too vague to 

be creditworthy.  
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Question 7 (b) (ii)  

This question addressed LO7. Candidates did not match the two traces in Fig. 7.2 with the 

magnitudes/times of the recorded accelerations.  

 

Question 7 (b) (iii)  

This question addressed LO7. Few candidates scored maximum marks on this question, and a number 

did not score any marks. The most common mark points scored were those relating to re-watching or 

freezing/re-playing/fast-forwarding – features which candidates might use first-hand. 

 

Question 7 (c)  

This question addressed LO7. Nearly all candidates were able to make a correct distinction between the 

target audiences for Fig. 7.1 and Fig. 7.2, although some suggestions – “directors”, “parents”, etc – were 

rather too vague. 
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