
 

 4 A2 Coursework Individual Investigations 

Commentaries are provided on five investigation reports. These have been chosen to cover a range of 
candidate performance and to illustrate some common features that occur in many reports. They should 
not be taken as indicating any preferred type of investigation. 

 4.1 Investigation Topics 

The exemplar investigation reports cover the following topics: 

Report Number Topic covered in the investigation 

0406 Enzyme catalysed decomposition of hydrogen peroxide 

0407 Comparison of ways of finding the concentration of copper(II) ions 

0408 Vitamin C in fruit drinks 

0409 Iron in audio tapes 

0410 Kinetics of the reaction between bromide and bromate(V) ions 

 

 4.2 Suggested Marks 

Each commentary suggests marks that are appropriate in the four assessed skill areas. These are 
summarised in the following table. 

 Suggested marks in each skill area 

Report Number Planning Implementing Analysing Evaluating 

0406 9 9 7 6 

0407 7 8 8 4 

0408 4 6 4 3 

0409 11 11 11 10 

0410 9 11 11 9 
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 5.1 Candidate Individual Investigation Report 0406 

 

Enzyme catalysed decomposition of hydrogen peroxide 
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 5.2 Commentary on Individual Investigation Report 0406 
 

Enzyme catalysed decomposition of hydrogen peroxide 

Introduction 

This is an example of a very common type of individual investigation. Candidates who choose to explore 
enzyme kinetics need to take care that they focus on the chemistry of their reaction and do not spend too 
much of their time on biological aspects of the system. They also need to take care that the conclusions 
that they draw are not simply a superficial re-statement of sections of textbook. In this example the 
candidate has opted for the fairly safe option of spending most time investigating the effects on reaction 
rate of concentration of enzyme and substrate and of temperature where the outcome is well documented. 
An alternative approach to explore the effect of potential inhibitors in detail or to compare the relative 
effectiveness of enzyme and inorganic catalysts where the outcome is much less predictable might be 
more motivating to some candidates. 

Overall, this is an effective investigation that is let down a bit by some of the detail. It is a good illustration 
of the need for quality data to meet the high level descriptors in implementing. It also illustrates the need to 
identify limitations in experimental procedures, as well as uncertainties associated with measurements, in 
the evaluation section. 

Planning 

The aim of the investigation is clearly stated and provides a useful framework for the rest of the report. The 
expected background theory about enzymes is included but the section on inhibitors is not relevant to the 
use of heavy metal ions in this project. Some of the expected theory about reaction kinetics is included in 
this section and additional material is included in the analysing section and should be given credit under 
planning. The theoretical treatment of temperature effect is basic. Enthalpy profiles are not included and 
the Arrhenius equation is only mentioned in the evaluation section. The risk assessment is adequate for 
the task involved. The list of references which have been consulted are linked to the text and include 
appropriate page number detail, although one lacks a clear title. This aspect of the plan satisfies 
coursework descriptor requirements up to level P8b but only partially satisfies the requirements at P11b. 

The pilot experiments and subsequent calculations help the development of an appropriate strategy. The 
use of ice cube bags to ensure consistency of enzyme extract is ingenious. The plan includes precise 
detail of quantities used but the glassware used for measuring is not always clear. The choice of number 
and range of measurements is not well explained and the plan to study the effect of inhibitor is likely to 
lead to uncertain results. This aspect of the plan satisfies the coursework descriptors up to level P8a but 
only partially satisfies the  requirements at P11a. 

Overall, planning meets the requirements of the descriptors at level P8 but only partially meets the 
requirements at level P11. A mark of 9 or 10 is therefore appropriate, with 9 being most suitable in this 
case. 
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Implementing 

Most data is recorded in an expected format, although the temperatures might have been recorded to one 
decimal place, even if this was a five or a zero. The table of results from experiments that explore the 
effect of catalase concentration on reaction rate, are poorly presented on graph paper.  

The main problem in this section, however, concerns the quality of the data recorded. In some 
experiments, most of the reaction is over and most of the oxygen gas has already been produced before 
the first measurement is taken after 30 seconds. This could have been spotted and the opportunity taken 
to repeat the experiment with additional readings taken during the early stages of the reaction which would 
meet the needs of the descriptor at level I11b. 

Overall, the recording strand of implementing only just meets the requirements at level I8. A maximum 
mark of 9 is available for this skill area if there is sufficient achievement in the manipulation strand of the 
skill area. Since all of the requirements at level 11 have not been met, a mark of 12 in this skill area is not 
possible. 

Analysing 

Graphs are poorly drawn using a thick pointed pencil. Some graphs lack headings, some lack axis labels 
and some axis labels lack units. Graphs used to show the effect of catalase concentration appear to have 
been drawn with just two points. There is no attempt to draw a graph from which the activation enthalpy 
might be calculated. This aspect of this section does not meet  the descriptors at level A8a since most 
graphs are not of suitable quality and format. 

While the conclusions drawn about the order of reaction are sound, those about the effect of temperature 
on reaction rate are superficial. The discussion about the effects of inhibitors on reaction rate illustrates a 
lack of understanding of chemical ideas about bonding and catalysis. This aspect of this section just 
satisfies the descriptors at level A8b but only partially meet the needs of the descriptors at level A11b. 

Overall, the analysing section does not meet the requirements of descriptors at level A8 so a mark of 7 is 
just reached. 

Evaluating 

The limitations arising from fluctuating temperature between experiments are identified. The unexpected 
results arising from experiments designed to explore the effect of inhibitors on reaction rate are noted but 
the cause of the problem, which lies in the experimental method, is not seen. The actual experimental 
procedures receive little attention. This aspect of this section meets the requirements of the coursework 
descriptors at level E5a but the descriptors at level E8a are not met. 

The uncertainty associated with specific measurements is evaluated which meets the requirements of 
descriptors at level E5b and E8b. 

Overall, the evaluation meets the requirements of the descriptors at level E5 but only partially meets the 
needs of the descriptors at level 8. A mark of 6 is therefore appropriate 

 

92 Teacher Support: Exemplar Coursework Guidance © OCR 2004 
Second Edition AS/A Level GCE Chemistry (Salters) Oxford, Cambridge and RSA Examinations 


