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Introduction  
       This was the second exam for this paper, the international alternative to the individual investigation 
for unit 6, with a signifi cant proportion of the candidates re-sitting the paper.       

   Although it is impossible to fully mimic the assessment and learning possible through the carrying 
out of an individual investigation we have tried to mirror the marking criteria for the individual 
investigation as far as possible.       

   This paper achieved a full range of marks with all questions, with question 1 more accessible and 
question 2 more challenging than the June 2010 exam.   

   With question 3 some candidates still struggled to identify what needed to be included in each section 
of the question and several candidates attempted to plan a similar investigation to that covered in 
June 2010, despite the different context and question used for this paper.       

   Key areas of weakness for some candidates tackling this paper include consideration of the value of 
preliminary work, application of knowledge and understanding and how to analyse and evaluate data 
obtained.   

   The mean mark for the paper was 25.9 (out of 50 max) with a standard deviation of 9.3.   
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Question 1(a) 
    This question was very well answered by the majority of candidates with many scoring 5 or 6 out of 
the available 6 marks.    Many candidates included a pleasing level of specifi c detail, particularly when 
considering how to set up and incubate the plates.    Unfortunately some candidates neglected to 
consider how they would measure and compare the effects of the antibiotics. 

     Some candidates ignored the context of the question and wrote at length about how to prepare and 
test plant extracts rather than antibiotics, clearly drawing on their recall of the AS rather than the A2 
core practical.   

   Other errors include referring to agarose gels and proposing that the plates should be sealed 
completely so that they are air-tight (a good way to encourage the growth of potentially pathogenic 
anaerobes.)   

   A few centres appeared not to have covered this practical technique and this was shown in the poor 
responses of candidates.    
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Examiner Comments

This is a good example of the quality of many of the responses seen.  
It demonstrates a good level of recall and selection of details from 
setting up the plates through to measuring the effect of the antibiotic.

Examiner Tip

This response scored the full 6 marks available for 
this question.
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Examiner Comments

Thankfully this type of response was rare, but it illustrates the type of 
response to this question by candidates who have had no experience of 
the core practical.

Examiner Tip

 In preparing for this paper candidates should have a good look at 
all of the core practicals in the specifi cation and make sure they 
understand the underlying biological principals being explored as 
well as the practical techniques employed. 
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              Question 1(b) 
 

    On the whole part (i) was well answered with many candidates able to identify one or two suitable 
variables.    The most common mistake here was using a vague term such as amount as a variable 
rather than something that could be more precisely measured.     

      Part (ii) was often poorly answered as candidates often did not describe how their chosen variable 
could be controlled. For example many just said ‘keep the concentration of the antibiotic the same’ 
without saying how or even stating a value for the concentration to be used.    

 

  

 

 

 

 

  

Examiner Comments

   This is an example of a candidate who did not have a clear idea of the different variables that 
should be controlled in this investigation.  
 Although concern about contamination is relevant, this response is too vague and could have been 
qualifi ed to state that this would help ensure that only one type of bacteria was grown on the plate. 
 Making the plates air-tight is not to be recommended and even if the bacteria could escape it would 
not affect the results. However, consideration of sealing all or none of the plates the same in order 
to ensure all bacteria have the same access (or lack of access) to oxygen/air would be worthy of 
credit as that variable will affect bacterial growth. 

Examiner Tip

        When considering variables candidates would be wise to focus on 
those variables that are likely to affect the dependent variable - in 
this case the growth of the bacteria colonies.   It is also a good idea 
to identify measurable variables and avoid terms such as ‘amount’.  
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Examiner Comments

This is a typical example of a response which scored maximum marks for both parts 
of the question. 
The two variables identifi ed will have an effect on the dependent variable and the 
candidate identifi es that you can use something with a thermostat to try and fi x the 
temperature at a constant level.

Examiner Tip

Part (ii) could be improved with the use of an incubator rather than an oven, 
together with a suggestion of what temperature to use for extra clarity.
 For example some candidates suggested leaving the plates to grow in a fridge 
to maintain the temperature.  It may help fi x the temperature, but it is 
not very practical for measuring different rates of growth of bacteria if no 
bacteria can grow in any plates. 
 Some candidates automatically think of using a waterbath for controlling 
temperature showing some lack of thought over what would actually be 
practical for incubating petri dishes. 
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Question 1(c) 
    Most candidates had a reasonable grasp of aseptic techniques and most scored both marks available.   
 Washing hands, disinfecting apparatus and benches, together with considering how to dispose of the 
used plates were the most common responses.    However, some candidates did not think of specifi cs 
and either just said use aseptic techniques or think that goggles, gloves and a lab coat will protect 
them from everything.  

 

 

 

 

  

 

  

Examiner Comments

 This is an example of the type of non specifi c safety comment made by some candidates.  
For example ‘make sure that the hands are clean’ does not tell us how, when or why. 
 This response did not score any marks. 

Examiner Tip

This candidate identifi ed three clear creditworthy 
safety precautions, although they only needed two, 
so scored both marks available.
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               Question 1(d) 
     This question also gave most candidates a mark, usually for identifying the risk of allergic reactions.    It 
was very pleasing to see a number of candidates giving a good reasoned explanation of when to use a 
bactericidal rather than a bacteriostatic antibiotic.     

      Many candidates unfortunately focussed on whether the bacteria was already resistant to the 
antibiotic (ignoring the context and stem of the question) and a few thought that the patients 
themselves may become resistant to the antibiotic.    

 

  

 

 

   

Examiner Comments

Several candidates considered the antibiotic resistance of the patients.  While it is true that 
patients need to be resistant to the antibiotics in order to have no side-effects, this is not 
clearly implied by this statement so no credit has been given.  This is because some candidates 
do have this popular misconception about the patients rather than the bacteria becoming 
resistant to the antibiotics.

Examiner Tip

To receive credit answers should be unambiguous if possible.
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Examiner Comments

 This is an example of a very good response reasoning what type 
of antibiotic should be used.  It was pleasing to see a number of 
candidates writing similar responses to this one. 

Examiner Comments

 This is typical of the most common correct response given to this question. 
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       Question 2(a) 
    Many candidates understood the need for equilibration.    However for some candidates there was 
quite a lot of confusion about equilibration.    The fact that the separate tubes were incubated was 
often missed so candidates wrote about constant temperatures and the temperature for the optimum 
activity of the enzyme.    Some candidates even thought that 30 o C is needed to sterilise the solutions 
and kill all bacteria present in the tubes. 

 

 

Examiner Comments

This is typical of a response that did not make it clear why the tubes 
were left in the waterbath  before  mixing, rather than just for the 
duration of the reaction.  It therefore did not gain the available mark.
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Examiner Comments

This is a response typical of those candidates who demonstrated a clear 
understanding of equilibration and therefore gained the available mark.
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                        Question 2(b) - (d) 
 

   2(b) The table was much more discriminating this year achieving a full range of marks from 0 to 5. 

     Most candidates included suitable units and the conversion of times to seconds and the calculation of 
the mean rates were usually done well.    

   The most common error was omitting any reference to distilled water.   

   A signifi cant number of candidates left out the raw data columns despite the instruction given in 
the question stem. It would be helpful if candidates used the same number of decimal points in any 
one column and limited these to 3 signifi cant fi gures. It would also be helpful if the mean rates were 
expressed in a uniform way (some candidates used a combination of different scales.)   

           2 (c) Most candidates were able to select an appropriate format and scale for their graphs.    Some 
candidates made plotting errors, sometimes due to using very awkward scales. Several candidates 
failed to use continuous scales ignoring the change in the position of the decimal point.        

    A few candidates chose bar charts for presenting this data, or neglected to label the axes properly.        

          2(d) Although a majority of the candidates correctly recognised an anomalous result few   gained the 
second mark for giving a good reason – they tended to try and explain what could cause an anomalous 
result rather than give reasons for their identifi cation.    A few candidates correctly referred to the 
position of the point in relation to a trend or the line of best fi t.    

   Some candidates just described the trend of the results or   referred to the fact that there were two 
different readings for the concentration 1.5%. They didn’t realise that this was a measure of reliability 
and not on whether the mean was an anomaly. A signifi cant number said the reading at 1.5% was too 
low or 3% was too high.    
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Examiner Comments

 (b) This table has a good format and all of the calculations are correct.  
Unfortunately it is not true that the distilled water took 0 seconds to 
clot so this candidate lost one mark and scored four of the fi ve marks 
available for this part of the question. 
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Examiner Comments

 (c) This graph was a suitable format, with appropriate scales, labels 
and all points were plotted correctly.  The line of best fi t was not 
needed, but the one included here is appropriate and will help 
candidates identify anomalous points. 
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Examiner Comments

 (d) This candidate has used the graph to spot the anomalous result, but 
their reasoning is not clear enough as three other enzyme concentrations 
also had a difference of 30 seconds between the two sets of measurements.  
This response therefore only scored one of the two marks available. 

Examiner Tip

 Think carefully about what the raw results tell you 
and what makes sense.  
When asked to give a reason for identifying an 
anomalous result, explain how you spotted it.
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Examiner Comments

(b) This table scored three of the fi ve available marks.  It illustrates 
two of the most common errors: (i) not including all of the raw data 
- distilled water results, (ii) column headings need to be clear - 1st 
reading does nit indicate what was measured.
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Examiner Comments

   (c) This graph demonstrates a fairly common error in that the 
candidate has not used a continuous scale for the x axis. 
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       Question 2(e) 
 

   The majority of candidates were able to interpret the signifi cance of the calculated r value and 
the critical value table at the correct signifi cance/confi dence level. A few candidates got mixed up 
between signifi cance, confi dence and probability levels referring to the term in relation to the values 
they were quoting. 

     Several candidates only stated their conclusions in terms of the null hypothesis, or stated that 
there was a signifi cant difference between the enzyme concentration and the rate of milk clotting, 
rather than a conclusion for the investigation identifying what the effect of increasing the enzyme 

Examiner Comments

(d) 0.2% is not a suitable anomaly, even with the error made in drawing the graph for 
part (c).  Candidates commonly selected 0.2% or 3% as anomalies because they had 
the highest and lowest values, taking no consideration of the trends in the results.

Examiner Tip

Think carefully about the purpose of graphs and 
what they reveal about the data obtained. 



21

                                                                                        Biology 6BI08 01

concentration actually is.    Ideally candidates should have been referring to the presence of a 
signifi cant positive correlation.   

   A very small number of candidates clearly did not understand the statistics at all and tried to describe 
the trends within the table of signifi cance levels for Spearman rank correlation, despite this being a 
clear requirement of the specifi cation for unit 6 (Interpretation and evaluation).    

 

         

 

 
 
 
 

  
 

  

 

Examiner Comments

 This response failed to score any marks and is typical of that seen by 
candidates who do not understand the statistical analysis and therefore 
attempt to interpret trends in the table of signifi cance values rather 
than using them to interpret the experimental data obtained. 
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Examiner Comments

 This response gains the fi rst mark for using the correct critical value, 
however, the conclusion lacks some precision.  

Examiner Tip

 When concluding from statistical tests it is best 
to identify if the trend is signifi cant.  In this case 
there is a  signifi cant  positive correlation. 
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Question 2(f) 
    Many candidates failed to score on this item as they tended to  describe  the relationship between 
rennin concentration and the rate of clotting of milk rather than  explain  the relationship in terms of 
enzyme action.    Candidates are expected to be able to draw on their knowledge and understanding of 
the A level specifi cation in both planning and analysing. 

 

 

Examiner Comments

 This example scored both available marks having provided a clear 
conclusion making use of the statistical analysis provided. 



24

Biology 6BI08 01

 

 

  

 
 
 

 

   

 

Examiner Comments

 This is typical of responses where candidates describe 
  the relationship between rennin concentration and the rate of clotting 
of milk rather than explain the relationship in terms of enzyme 
action.   It therefore fails to score any marks.  

Examiner Comments

This response identifi es that there are more enzyme active sites available 
so scores one mark, but fails to explain rather than describe the impact.
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Question 3 
    It was disappointing that a signifi cant number of candidates tried to lever in a method that would 
have been more suitable for the summer 2010 paper rather than the context for this paper.    They 
therefore appeared to have learned the previous mark scheme and just quoted it verbatim without 
any examples, justifi cation or qualifi cation for the context of this question. 

Examiner Comments

 This fi nal example clearly explains why an increase in enzyme 
concentration will increase the rate of milk clotting and therefore gains 
both marks available. 

Examiner Tip

Don’t forget that c andidates are expected to be able to 
draw on their knowledge and understanding of the A level 
specifi cation to inform planning and analysis in unit 6. 
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           (a) Many candidates did not understand this part of the question and wrote general statements to do 
with the method.    

   Many candidates just stated that they would use systematic sampling without explaining how or why, 
despite random sampling being a more suitable method.    

   Safety and ethical issues varied but were often vague. Insect bites, snake bites, plant thorns and 
poisonous plants made up the bulk of the safety issues. Ethical issues were on the whole quite vague 
  however a   few candidates recognised that their proposed methods of removing all plants and animals 
in a wood in order to plant a few primrose seeds may disrupt the habitat!   

          (b) There were some good responses to this part of the question. However, many candidates clearly 
do not understand the value and purpose of preliminary work. Very few candidates identifi ed the need 
to determine an appropriate dependent variable.    A signifi cant number of candidates appeared to have 
learned the previous mark scheme and just quoted it verbatim without any examples, justifi cation or 
qualifi cation   

          (c) Many candidates had trouble with clearly defi ning a suitable dependent variable for the 
investigation. There was great confusion about the defi nitions and distinction between Abundance, 
%frequency and density, some candidates using them interchangeably, or getting the methods of 
calculating them completely wrong. A number of candidates did not count or measure anything, which 
made marking section (d) very diffi cult or impossible.    

   Most candidates gained at least two marks for identifying two variables which needed to be controlled 
but many candidates failed to explain how to control them. Some gave details of how to measure a 
range of abiotic factors without making it clear how doing this would help to cope with variation.   
 Several candidates wrote at length about variables to control and very little else’ so their method was 
incomplete.   

    It was surprising that many candidates did not consider the need to measure light intensity or how to 
do it.        

   Many candidates referred to repeats, but these were often samples, not of whole experiments, it was 
often just thrown in because it is on the previous mark scheme.   

   There were many candidates that chose to plan the experiment in a greenhouse or laboratory (or 
even remove all plants and animals from an existing area of woodland) and look at germination, not 
really representative of the context of the question.     The quality of written communication was very 
variable.    Many reports were disorganised and some where very diffi cult to follow. The use of scientifi c 
vocabulary was variable. Spelling varied considerably. Grammatical errors were due to the disjointed 
and bitty descriptions given by many candidates.   

       

   (d) Some candidates did not understand what was expected of this section and just used it to fi nish 
the method here and put what they would measure etc.   

   Tables were often poor with correct headings missing (not helped by candidates not being clear about 
what they wanted to measure as a dependent variable). Means were often considered but not always 
correctly e.g. just including averages for a particular quadrat number rather than numbers of plants 
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found in areas with the same light intensity.    

   Graphs varied considerably. A number of candidates chose the correct format for the data suggested 
from their table. A number of candidates chose the correct statistical test for their data, t tests, Mann 
Whitney U and Spearman’s rank being the main ones chosen. However many students did not know 
which test was suitable for the data as they had presented and proposed statistical tests that were 
inappropriate to what they were proposing to do e.g. suggesting a t test for a scatter diagram.   

   Some candidates again just appear to have learnt the previous mark scheme and quoted it without 
any reference to the data they should have collected or stating the graph or statistical test they 
would use.   

          (e) Most candidates gained a mark for saying there were abiotic factors that were diffi cult to control, 
although few recognised that light intensity changes during the day.   

   Some of the better responses recognised other limitations such as the effect of competition from 
other plants. Few scored all three marks. A signifi cant number of candidates referred to predators of 
the primroses.    

   Although not a perfect response, this response is typical of responses at the highest grade boundaries 
scoring 17 out of a possible total of 23 marks. 
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Examiner Comments

 (a) This response justifi es the use of systematic sampling with a belt transect 
through the use of an area with increasing density of canopy.  They also correctly 
consider the relative lack of ethical issues and identify some relevant safety 
considerations. It therefore scores all three marks available for this section. 
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Examiner Comments

(b) This response covers part of the need for preliminary work - in this case 
selection of a suitable area with suitable conditions for primrose growth.  However, 
preliminary work is also useful for practicing methods, determining what to measure 
(the dependent variable), etc, so only scores one mark (out of three for this section. 
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Examiner Comments

(c) This description of the method clearly describes what is to be measured, where and how in 
a clear account.  Lots of variables are identifi ed and measured, but there is little attempt to 
control variables or consider how to take them into account beyond just measuring them.  To 
improve, this response could also consider how much data is needed for statistical analysis and 
how to repeat the investigation for reliability.  (This scored 8 of the 10 available marks).
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Examiner Comments

(d) This response gains three of the four marks available.  The candidate 
considers how to present the raw data and then makes a reasonable attempt at 
grouping results for different light intensities for reliability.  A suitable graph is 
described (although it would be clearer if it was sketched out).  Unfortunately 
the statistical test chosen is not suited to the analysis of this graph type.
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Examiner Comments

(e) This response gives a reasonable consideration of some of the biotic 
and abiotic limitations of the method and therefore scores two of the 
three available marks.  To reach full marks some consideration about 
the issues around realiably measuring the changing light levels would 
have been worth including.

This response is typical of candidates near the E boundary scoring 6 of the 23 available marks.
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Examiner Comments

(a) This response scores no marks for this section.  There is no justifi cation 
for systematic sampling (when random sampling would probably be more 
appropriate).  There are no clear safety considerations and they don’t 
explain what they are comparing the ethical issues to.
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Examiner Comments

(b) This response scored one mark for identifying that one value of 
preliminary work is to practice the proposed method. 
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Examiner Comments

(c) This method manages to identify a couple of other variables to consider and 
recognises the value of repeats.  However, it fails to consider what the dependent and 
independent variable are and how to measure them.  This is not the only candidate to 
confuse transect and quadrat as measuring devices. 
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Examiner Comments

(d) There is no clarity about what is to be measured so neither the 
sketched table or graph is worthy of credit.
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      While it is to be encouraged that candidates make full use of past papers and mark schemes to help 
them prepare for an exam, some candidates unfortunately demonstrated the tendency to quote parts 
of the previous mark scheme whether they were relevant or not.     

   To do well on this paper candidates need to think through the context of the question and apply 

Examiner Comments

(e) This response scores one mark for recognising that it is diffi cult to 
control all abiotic variables.

Examiner Tip

Candidates should be advised to read what they write, 
particularly for the main method (section c) to make sure they 
have clearly stated what they are measuring and how they are 
going to measure it.  Consideration should also be given to 
reliability and validity when planning investigations.
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their knowledge and understanding of the core practicals and How Science Works skills and criteria 
carefully.     

   If it is not possible for candidates to carry out their own full investigations it should be encouraged 
that they practice planning and evaluating how to carry out a variety of investigations in a variety of 
contexts, together with practicing analysing data so that they develop confi dence in considering how 
to present and interpret data.   

 

 

 

 

      

                       



40

Biology 6BI08 01



41

                                                                                        Biology 6BI08 01

Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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