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Introduction
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 as far
as possible in this international written alternative to the individual investigation.
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, but many more candidates scored highly on this question this year as they
were able to identify and include the key features of an investigation within the context
provided.
It was also encouraging to see that more candidates were clearly familiar with the relevant
core practicals assessed on this paper than on previous exams.  
Key areas of weakness for some candidates tackling this paper include consideration of
the value of preliminary work, how to control variables, application of knowledge and
understanding and how to analyse and evaluate data obtained.
The mean mark for the paper was 27.3 (out of 50 max) with a standard deviation of 8.3.
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Question 1 (a) (b)
1(a) This question was very well answered by the majority of candidates with many scoring
4 or 5 out of the available 5 marks. Many candidates included a high level of specific detail,
particularly when considering how to set up and count the number of brine shrimps hatched.
This demonstrated that most candidates had an effective knowledge and familiarity with the
core practical this question referred to. Unfortunately some candidates neglected to identify
a dependent variable, consider the range of temperatures that would be suitable to test
or the length of time that the brine shrimps/seedlings should be left at each temperature
before measuring/counting.
Some candidates did not appreciate the difference between a seed and a seedling which
resulted in some confusion and difficulty in writing a coherent method.
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, content or availability as a variable rather than something that could be more
precisely measured such as mass or concentration.
Part (ii) was often poorly answered as candidates often did not describe how their chosen
variable could be controlled or what effect the variable could have on the dependent variable
measured.
This is an example of a good response that scored the maximum marks available: 5 for (a)
and 2 each for (bi) and (bii).
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Examiner Comments

(a) The candidate has clearly identified the dependent variable and how to measure
it. They have specified a suitable range of temperatures and time period, and
thought about the source of the brine shrimp eggs.
(bi) two clear measurable variables are identified.
(bii) A suitable method of controlling the variable is stated, together with recognition
of the potential effect on the results if the variable had not been controlled.
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This question scored 4 of the available 9 marks.
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Examiner Comments

(a) The candidate has clearly identified the dependent variable and how to measure
it. They have specified a suitable range of temperatures and time period, and
thought about the source of the brine shrimp eggs.
(bi) Two clear measurable variables are identified.
(bii) A suitable method of controlling the variable is stated, together with recognition
of the potential effect on the results if the variable had not been controlled.

Examiner Tip

In preparing for this paper candidates should have a good look at all of
the core practicals in the specification and make sure they understand
the underlying biological principals being explored as well as the practical
techniques employed.
Make sure all variables identified are measureable.
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Question 1 (c)
This question required candidates to apply some of their knowledge and understanding of
the specification. The majority of students managed to get one mark for recognising that
enzymes are involved in processes linked to GPP and/or NPP. Many candidates knew how to
write out the NPP = GPP – respiration equation but not many understand the relationship
between enzymes, photosynthesis and respiration or read the stem of the question to guide
them towards a reasonable explanation of the relationship. Most candidates simply related a
rise of temperature to a decrease in NPP because enzymes denature ignoring the stated rise
in GPP.
Some candidates thought this question was about transpiration rates or even homeostatic
mechanisms to help keep plants at a constant body temperature!
This response scored the maximum 4 marks available.

Examiner Comments

This candidate demonstrates a good understanding of the relationship
between temperature, enzyme activity, photosynthesis, respiration and
yield. To be even better they could have made reference back to GPP and
NPP mentioned in the question stem.
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This response scored 1 mark.

Examiner Comments

This response recognises that enzymes are part of the explanation, but
they ignore the rise of GPP and explain a decrease in photosynthesis. This
candidate also appears to think that plants are warm blooded and able to
maintain their body temperature.
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This response scored no marks.

Examiner Comments

Many candidates explained the fall in NPP through transpiration rates. This
candidate also appears to think that heat energy is directly used by the
plant in photosynthesis and that cooling from transpiration will cool the
plant by more than the rise in the environmental temperature.

Examiner Tip

Candidates must read the stem of questions carefully
to help them understand the context for the question.
They should also make sure they are familiar with the
rest of the GCE specification so they can make use of
their knowledge and understanding of Biology to meet
the requirements of this paper.
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Question 2 (a)
Many candidates understood what a null hypothesis is, but failed to be specific in how they
stated it. For example many just said their will be no change/effect/correlation, etc. without
reference to testing if it is ‘significant’. Other candidates didn’t identify what was being
compared to see if there was no significant difference.
This response scored the one mark available.

Examiner Comments

The candidate recognises what is being compared and
what is meant by a null hypothesis.

No marks scored for this response.

Examiner Comments

This candidate failed to include ‘significant’ in their
response. This should be included when making
statistical comparisons.
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This response scored no marks.

Examiner Comments

This response is typical of those who just
compared the variables in their null hypothesis
rather than looking at what was being compared in
the investigation i.e. the two groups of students.
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Question 2 (b)
The table was quite discriminating, achieving a full range of marks from 0 to 4.
Many candidates achieved all 4 marks available but some candidates made errors in
calculating the means, often errors in rounding up or down the calculated numbers or using
an inappropriate number of significant figures. Candidates should be made aware that the
number of decimal places in a calculated value is directed by the number of decimal places
in the data collected.
Other candidates referred to weight rather than mass, or failed to set out the data in a clear
manner. Some candidates still include units in the body of the table rather than with the
column headings.

This response scored all 4 marks available.

Examiner Comments

The two means have been calculated correctly and have
been recorded with the same number of significant figures
as the raw data. The table is clear with suitable column
headings and units for body mass.
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This response scored 2 of the 4 marks available.

Examiner Comments

This response scored one mark for the
calculation of the two means because they used
an inappropriate number of decimal places.
They also labelled the table with weight rather
than mass.
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Question 2 (c) (d) (e)
2(c) Most candidates were able to select an appropriate format and scale for their graphs.
The most common omission was the inclusion of a range bar when plotting the mean values
for each group of students. This would be appropriate in this context when making a
statistical comparison between calculated means to see if there is a significant difference.
Some candidates made plotting errors, sometimes due to using very awkward scales (It is
more important for candidates to plot data accurately than aiming to fill the entire graph
paper provided by choosing an awkward scale rather than using the decimal grid provided).
Some candidates failed to label the axes appropriately (e.g. missing off mean mass). Where
candidates use a large scale for the y axis they must have a break in the axis such that it
starts from zero.
A few candidates plotted bar graphs like a histogram (with the bars touching).
2(d) The majority of candidates were able to interpret the significance of the calculated t
value and the critical value table at the correct significance/confidence level and therefore
scored 2 of the available 3 marks.
A few candidates got mixed up between significance, confidence and probability levels
referring to the term in relation to the values they were quoting.
Many candidates only stated their conclusions in terms of the null hypothesis, or stated that
there was a significant difference between the two groups rather than writing a conclusion
stating which group had a significantly higher mean mass. The significance of the difference
and a direction for the conclusion should be included.
2(e) Most candidates scored at least one mark for providing one (or several) examples of
variables that had not been taken into account (marking point 2) and many realised the
significance of the small sample size.
Surprisingly many candidates missed marking point 1 for recognising that there were
severable variables which weren’t properly standardised or controlled.
Only a few candidates recognised that measuring mass change over time or BMI would be a
more valid measure for investigating the effect of eating breakfast.
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This response scored all 9 marks available.
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Examiner Comments

(c) Appropriate graph drawn and well labelled, accurately plotted with range bars included.
(d) The significance of the calculated value of t interpreted correctly in relation to 95%
confidence limits. Significance and direction of difference recognised.
(e) Small sample size and other factors (including examples) recognised.
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This response scored 4 of the 9 marks available.
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Examiner Comments

(c) Suitable graph chosen and plotted correctly. However, no range bar
included and y axis label misses reference to mean results.
(d) Correct interpretation of the calculated value of t at the correct
significance level, but no direction provided in the conclusion.
(e) List of variables that should have been considered provided - so only
mark point 2 covered.
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Question 3
Unfortunately some candidates appeared not to read the stem of the question and take time
to really understand what is expected of them in the answer, for example, by ignoring the
stated hypothesis and that a dentist was providing extracted teeth for the investigation.
(a) Some candidates still did not understand this part of the question and wrote general
statements to do with the method and did not refer to any safety or ethical issues. Several
candidates gave examples of precautions taken without the reasons why they were needed.
A significant minority of candidates ignored the stem of the question and thought that they
would have to extract the teeth themselves hence: “do not let the patient bite your hand.”
and recognise that extracting teeth or force feeding people only one type of drink for a
prolonged period might give rise to some health and ethical issues!
(b) There were a lot of good responses to this part of the question. However, some
candidates clearly still do not understand the value and purpose of preliminary work. Many
candidates did not identify the need to determine an appropriate dependent variable.
There are a significant number of candidates that treat this section like the method, rather
than using it to check out ideas to find the best method to do the experiment.
(c) It was encouraging to see some excellent investigations here with candidates
demonstrating a clear understanding of experimental procedure and therefore scoring
between 8 and 10 marks for this part of the question.
However, it is surprising that many candidates actually fail to state the independent and
dependent variable to be investigated.
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.
There is still a significant amount of confusion with many candidates between measuring
and controlling variables. Some gave details of how to measure a range of factors without
making it clear how doing this would help to cope with variation, for example many
candidates appear to think that you can control temperature with a thermometer and
control pH with a pH meter. We even had several candidates measuring humidity with
whirling hygrometers inside their orange juice solutions. Several candidates wrote at length
about variables to control and very little else, so their method was incomplete.
There are still a significant number of candidates who think repeats are taking the same
measurement a number of times or doing the experiment again with different pH’s.
Few candidates explained why certain variables would need to be controlled in this
investigation.
A minority of candidates planned to experiment with real people, poor things and some
planned to take whole sets of teeth from their victims. There were candidates who thought
they were going to make alkaline solutions by diluting orange juice, showing a complete lack
of understanding of pH. Others confused pH with the concentration of citric acid and DCPIP
and spent most of their time writing about the vitamin C core practical. Some candidates
couldn’t even remember the name of universal indicator.
A significant number of candidates gave the rate of decay without giving any idea of what
they were measuring anywhere in their answer.
The quality of written communication was very variable. Many reports were disorganised
and some were very difficult to follow. The use of scientific vocabulary was variable. Spelling
varied considerably. Grammatical errors were due to the disjointed descriptions given by
many candidates.

20

GCE Biology 6BI08 01

(d) Some candidates did not understand what was expected of this section and just used it
to finish 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.
Graphs varied considerably. A number of candidates chose the correct format for the data
suggested from their table. The table is problematic for several candidates because they
do not keep them simple. Headings are often not explanatory or do not match the method.
Units are often forgotten or are incorrect. Means appear from nowhere, so it is not obvious
that they are from repeats using the same pH. Many realised that the graph should be a
scatter graph or line graph, but the axes were often carelessly labelled or the mean not
stated.
It should be noted that those candidates who describe the table and graph rarely earn full
marks from them as there is a lot to include, it is easier for candidates to show what needs
to be included if they draw out the table and the graph.
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 or applying it for all their results instead of comparing two
means only. Few candidates gained the mark for a clear justification for the statistical test
chosen, often a combination of sufficient samples and what the test shows.
(e) Most candidates gained one mark for recognising one or more variables that needed
to be taken into account (or even a whole string of them) and many candidates made
the more general point that there were a number of variables which were not controlled
or standardised. In a good answer the examples flowed on naturally from this. The best
responses recognised that the conditions in a test tube do not represent the natural decay
conditions in the mouth and that measuring decay is difficult and that measuring the loss of
mass of a tooth may not be a measure of the natural rate of decay of a tooth.

This response scored 8 of the 23 marks available.
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Examiner Comments

(a) This response only just got one mark for making a comment about ethical issues i.e.
permission should be sought.
(b) Some consideration has been made about gathering inital information before
conducting the experiment, but little of the information will have direct relevance to the
design of the investigation.
(c) Candidate has recognised dependent and independent variables, but not clearly
stated them. Method does not state how to measure the dependent variable, or exactly
what repeats are to be made. Time scale is provided together with some consideration
of control of other variables (amount to be discouraged), but range of pHs chosen is
insufficient. Method is brief, lacks clarity and is not well expressed.
(d) Format of table and graph suitable, but no units provided for the very vague
dependent variable heading. Lack of clarity of repeats does not lend support to the
consideration of repeats made in part (c). Reference to t-test should consider what is
being compared - 2 sets of pH or all values? This does not show a good grasp of what
the chosen test is for.
(e) List of other factors provided that could have affected results so mark point 2
awarded.
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This response, although not perfect, is an example of a response sufficient to reach all 23
marks available.
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Examiner Comments

(a) Two relevant safety issues and an ethical issue have been identified.
(b) Practicing the method, determining the dependent variable and
identifying the likely timescale for the investigation are all useful elements
of preliminary work.
(c) Marks were awarded for: stating the dependent variable and discussing
how to measure it; providing a suitable range of different pHs and
measuring them with a pH meter and controlling them with buffers;
recognising other variables to control and stating how to control them
(volume, temperature).
(d) Suitable table, graph and statistical test included including relevant
units and clarity of what repeats are to be made and used to calculate the
mean. This is added support for repeat mark for (c).
(e) Recognition given to how hard it is to control all variables (with
examples) together with consideration of the difficulty of measuring when
decay starts and a vague comment about the experimental conditions not
matching ‘real life’ situations.

Examiner Tip

In (c) repeating the whole experiment 3 times is just
about worthy of credit, although it would be better
if they had stated clearly exactly what was to be
repeated. It would also be appropriate if they clearly
stated what the independent variable was.
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Paper Summary
To do well on this paper candidates need to think through the context of the question and
apply 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 confidence in considering how to present and interpret data. It would also be a
good idea to get candidates to make use of the unit 6 investigation criteria as well as the
past papers for this unit.
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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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