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Introduction
Lack of familiarity with the particular practical examined has been the main problem in the previous
three papers of this type. This was still somewhat evident this time, but the relative novelty of the
approach made it less of a problem. On this occasion, the candidates who struggled did so firstly
because they did not have a good enough understanding of some of the basics of experimental design
and secondly because they did not study the stem carefully enough.
In Question 2, teachers are reminded again that the skills being tested are those detailed in the
specification of Page 80.
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Question 1 (a) (i)
This question was done well by most. The main error was candidates who added up the root and shoot
biomasses. This does not allow of a proper comparison, which is what the question asked for.

Examiner Comments
A plot of root dry masses against shoot dry masses
does not allow the comparison asked for in the
question. This answer was worth no marks.

Examiner Tip
Ensure that you read exactly what the graph is supposed to be
showing before you decide what to plot. Data can be displayed
graphically in a number of different ways for different purposes.
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Question 1 (a) (ii)
About a third of candidates found this an easy question but there were some misinterpretations, the
commonest of which is shown below.

Examiner Comments
This answer shows a common mistake in which the candidate has not realised that the mean of all nine
plants has already been taken and is 207 mg. In the past we have asked for means to be calculated. This
question turned that exercise on its head and caught quite a few out.

Examiner Tip
You must always read the specific question being asked very carefully. You can learn a lot from doing past
papers but do not expect it to be exactly the same. Each paper is unique in precisely what it tests.

Examiner Tip
Examiner Comments
A clear, uncluttered and correct answer for 2 marks.

Always show your working clearly. This way you
will get one mark even if you do the maths wrong.
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Examiner Comments
This candidate has added up root and shoot dry masses and
plotted those. This does not allow a comparison to be made.
In addition, they have failed to put units on the y axis.

Examiner Tip
Always fully label the axes of a
graph with what it is showing and
the units if applicable.
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Question 1 (a) (iii)
In the past, candidates have generally presented only descriptions of data when asked to describe and
explain. On this occasion, the situation was reversed and there were many explanations with either no
or very inadequate descriptions. Many made no attempt at description at all. Another group described
only to the extent of saying that dry mass was less (either for shoots, roots or all plant material and
for both ions missing). Yet another group extended their description, but only to the extent of quoting
data, at this level qualitative descriptions such as 'dry mass was less' must be accompanied by data
which has been manipulated to gain further marks. Another quite large group compared nitrogen
deficiency with that of magnesium and tried to read something into these differences which the data
were not adequate to allow. Finally, a very significant number of candidates ignored the data and the
graph and limited their description to suggesting that leaves would be yellow and crinkly.
The role of Magnesium in the structure of chlorophyll was well known, but the effect this would have
on final dry mass as a consequence of lowered photosynthetic rates was not well discussed by many.
Again, many knew the various roles of nitrate, but few could link this convincingly to plant growth and
final dry mass in this investigation.

Examiner Comments
This answer demonstrates some common problems. Despite the fact that the previous part of the question
presented a plethora of data to address the question 'Describe...the effects of a deficiency of.....in this
investigation' (italics mine) this answer does not use it. The candidate refers (as many did) to growth being
'stunted' (there are data which show just how 'stunted' and this is what was wanted). It also refers to the
leaves being yellow, there are no data given which show this, but again a very large number of candidates
wrote it.

Examiner Tip
When asked to write an answer in a specific context such as, in this one, 'in this investigation', make sure that
is what you do.
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Examiner Comments
In this answer the candidate has given quite a good description and gets 3 marks for this. However, they have
made very little attempt to explain the differences which have been pointed out.
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Question 1 (b) (i)
Candidates are quite muddled about the concept that this question was addressing. Only about a
third were able to make some direct or indirect reference to validity or to valid comparisons. Two
thirds variously discussed reliability, accuracy, precision and other terms which they are clearly not at
all sure about. The meanings of these terms need to be urgently addressed in teaching.

Examiner Comments
In this answer the candidate talks about making valid comparisons, which is exactly what was wanted.

Examiner Comments
Many candidates, as this one, thought that the measure would make the results more reliable.

Examiner Comments
In this answer the candidate thinks that the
measure will make things more accurate.

Examiner Tip
Ensure that you understand the difference between accurate,
reliable and valid. These terms are not interchangeable.
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Question 1 (b) (ii)
This question was relatively well done. However a significant minority (about a third) could not do it,
which suggests problems with understanding of experimental design. A whole range of answers were
given from such things as temperature, the dry mass of the seedlings (which was the DV) and the
volume of sand.
Another group mentioned mineral concentration or volume of mineral solution. There were no marks
for nutrients.

Examiner Comments
Unfortunately, although this answer mentions minerals (which was accepted) we did not vary concentration
but presence/absence.

Examiner Comments
Temperature is a control variable.
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Question 1 (b) (iii)
Many candidates were able to achieve two marks for naming two appropriate variables but their
suggestions for ensuring control were often rather weak or non-existent. So, when discussing
the control of temperature of the surroundings, many simply said that the plants should be put in
a room where the temperature did not vary. A simple suggestion about air conditioning would have
gained the mark. Candidates should be reminded about the use of the word amount, which is rarely if
ever appropriate, as in 'amount of light'.
Again, however, there was a worryingly large group who did not understand what was needed. So
inappropriate variables were suggested.

Examiner Comments
Two perfectly sound answers but the weak controlling methods gain this answer 2/4.

Examiner Tip
When asked how you would do something make sure you come up with a feasible method and not just repeat
the question by saying that it should be done.
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Examiner Comments
You cannot control a variable by measuring it. In this answer the candidate suggests controlling temperature
with a thermometer. However, this would allow account to be taken of the variable.
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Question 1 (b) (iv)
Very few candidates seemed to have any idea about how to carry out this standard procedure for
assessing plant growth as part of a required core practical. At this level, simple observation of leaf
colour and general 'health' is not adequate.

Examiner Comments
Although the drying method here is not adequate, the suggestion to redry and weigh until there is no further
change is sound.

Examiner Comments
A vague statement such as high temperature will not suffice.

Examiner Tip
When asked to describe practical details make sure you are specific about exactly what you would do. Think
about someone reading your instructions, could they actually do what you are suggesting?
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Question (2) (a) (i)
Many candidates were able to suggest a suitable location for Graph B with good reasons. However, the
placement of Graph A did not prove to be so easy for candidates.

Examiner Comments
This candidate makes a mistake repeated by many. They suggest putting Graph A early in the report, where
in fact changes in atmospheric carbon dioxide are not discussed, although both carbon dioxide and the
atmosphere are mentioned.

Examiner Comments
This a good four mark answer with correct lines and reasons given in both parts.
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Question 2 (a) (ii)
A number of candidates did quite well on this question, but too many others failed to take an
analytical approach and therefore did not get very far or very many marks. The statement needed to
be broken down, each part of it set against the graphs given and then a synthetic comment made at
the end.
The first part of the statement is about carbon dioxide absorption by the oceans and so a graph of its
level in the atmosphere gives no support. The second part of the statement is about falling pH levels
in the oceans and gained support from Graph B. These two points were rarely clearly made. However,
a good number of candidates pleasingly discussed the correlation between A and B, and went on to say
the graphs give no evidence of the causality of this relationship.
Few commented on the restricted geographical range of the data given or its variability, especially in
relation to oceanic pH.

Examiner Comments
This is a good answer in relation to Graph A. It gives no information about absorption of carbon dioxide into
the oceans and therefore does not support the student's statement. This is worth two marks. It goes on to
correctly observe that Graph B does support the student statement, but that there are limitations imposed by
the localised nature of the data (Hawaiian ocean only). This is worth another two marks.
It does not, however, point out the correlation between carbon dioxide rise and pH fall, or go on to say that
this in itself would not indicate causality
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Examiner Comments
There is a lot wrong with this answer but its main problem is that it simply does not address the question.
The candidate makes no reference anywhere to the statement in the stem which they are supposed to be
discussing.

Examiner Tip
When answering a question keep referring back to them stem to ensure that you are really addressing what
is asked
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Question 2 (b)
This was one of the easier questions on the paper with a third gaining full marks. The four terms
listed need to be thoroughly understood by candidates in the future.

Examiner Comments
This a good 4 mark answer.

Examiner Tip
Make sure you understand what is meant by the
terms economic, environmental, social and ethical.
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Examiner Comments
This answer loses sight of what is being asked. It correctly refers to line 25 in the economic section but does
not refer to anything economic in its explanation. It cannot be assumed that a low number of tourists will
lead to an economic implication.
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Question 2 (c) (i)
This question presented no problems for the vast majority. Where there was an error it was by
candidates who saw five reefs rather then six in the table.

Examiner Comments
A clear and correct answer.
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Question 2 (c) (ii)
Again, this proved quite easy marks for most (two thirds got 2/2).

Examiner Comments

Examiner Tip

This candidate has not got a clear picture of IV, DV and where each
goes on a graph, although a bar chart is correct and worth one mark.

Examiner Comments
Although the second paragraph gains a mark, the candidate
does not address the question at all in the first paragraph.

Make an effort to learn the correct
orientation of axes in a graph.

Examiner Tip
Make sure you always read questions
and only answer what is asked.
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Question 2 (c) (iii)
This question was not so easy with only a third getting 2/2. Candidates should be reminded of the
need to do something, qualitative or quantitative, with data they are given

Examiner Comments
This a good answer which points out both the general trend over the 20 years and has done some
manipulation of data to come up with a further detail.

Examiner Comments
This is a poor answer which gained no marks although the candidate has spotted two key details. The
problem is they have not described the trend as asked.
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Question 2 (c) (iv)
A very high proportion were able to gain marks here, with nearly half achieving 2/2.

Examiner Comments
Although there are some correct ideas in this answer, it makes one serious error. The degradation of
protective corals will not cause tsunamis but might make there effects greater due to the lack of the
protection the coral formerly offered.

Examiner Tip
Make sure you think very carefully about cause and effect when required to do so.

Examiner Comments
This a good answer which address both humans and other organisms as asked.
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Question 2 (c) (v)
This proved to be quite difficult with only about a third making a markworthy suggestion.

Examiner Comments
This answer displays a very common misinterpretation, suggesting that the conclusions should be taken
seriously, which is not what was asked

Examiner Comments
This answer displays a good understanding of one of the shortcomings of modelling the future.
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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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