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Introduction
This is the first unit three paper on the new specification, which began first teaching about a year

ago. As the specimen materials for this paper showed, there have been major changes. The first of

these is the loss of question 2, on the issue report. The second change is the increase in the

number of marks awarded for this paper, going from 40 to 50. This has been accompanied by a

reduction of 10 minutes in the length of the paper. The former is designed to increase the

emphasis on the examination of practical work in a science subject. The latter change reflects the

fact that candidates no longer have to read nearly 1000 words of text that they have never seen

before.

Finally, there have been some changes in the emphasis of which practical skills are examined. The

most important of these is the requirement for candidates to devise experimental procedures.

These, as on this paper, will always grow out of core or recommended additional practicals, but will

involve them having to think about how they will apply their understanding of the techniques used

in the core practicals, together with that of the scientific method, to devise a procedure. On this

paper there were two questions which used the command word 'devise 'and another used the

phrase 'explain how to'. These questions proved to be quite low scoring but will also provide a lot of

lessons to be learned for the future.

In other areas of the paper, candidates responded well, both to tasks that may be familiar to them

from past papers on the old specification and on new tasks. Examples of the former are graph

plotting and graphic interpretation skills and of the latter extracting information from a graph and

presenting it in a suitable tabular form.

In terms of performance, question 1 proved to be the most accessible question, 2 the least so. It is

clear that this paper was challenging for many candidates, especially in those skill areas which are

new. No doubt this will improve over time.
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Question 1 (a) (i)

Candidates were mostly successful in their attempts to answer this question. However, there are

still some who confuse the IV and the DV as shown below.

Here the IV and the DV are confused in the

candidate's mind.

Be very careful to understand the difference

between the types of variable found in any

scientific experiment. The independent variable,

which is the one you change, the dependent

variable, which is the one that you measure and

control variables, which are the ones you keep

constant.
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In this instance, some correct words have been

used but the crucial one, concentration, is missing.
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In some cases, as here, candidates had little idea of

what to write.
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Finally, some came very close but did not quite get

there, volume is unacceptable.
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Question 1 (a) (ii)

A rather worrying number of candidates quoted a biotic variable instead of the abiotic one that was

asked for. It was appreciated when the paper was being set that the terms biotic and abiotic are not

required on the AS specification and so the word environmental appeared in brackets. However,

some still quoted a biotic variable.

.

A biotic variable.

Make sure you understand the difference between

environmental and biological variables.
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Another kind of error is shown in this example.

Humidity is the correct type of variable but is not

relevant in an experiment where pollen grains are

sitting in a sucrose solution.

Be careful to not just quote any variable, make

sure that it is relevant in the situation you are

considering.
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Question 1 (a) (iii)

Sometimes it is unavoidable that questions will be linked. Candidates should be aware of this and

try to choose an answer to the first one which they can do something with in the second. In this

case, those who chose temperature were, at least sometimes, able to gain all three marks on the

second. Those who chose other variables fared less well.

This is an example of a very good answer. The

student demonstrates an understanding that

enzymes may well be involved in pollen grain

germination and then goes on to suggest how,

through enzymatic involvement, temperature may

affect germination.
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Many answers were of this kind. The student has

not clearly understood that they are supposed to

be talking about the effect of the lack of control of

a variable on the results. The results in this are

percentages pollen grains which germinate, but

that is not mentioned anywhere in the answer.

Enzymes and the effect of temperature on them

are both mentioned and gain two marks. However,

the answer is not rounded off with how all this

might affect the results and fails to get the third

mark.

One of the most common pieces of advice given to

candidates in an exam is to carefully read the

question. That certainly would have helped here.
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Question 1 (b) (i)
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Most candidates plot a very good graph and got

high marks on this question. However, there are

still some, as shown in this example, who find this

exercise challenging. Regular graph plotting

practise would serve such individuals well.

Make sure you understand which variable to put

on which axis when plotting a graph and practice

this skill regularly.
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Question 1 (b) (ii)

It was not always very clear from student answers

exactly what they intended to do. In this one, for

example, the first line "using a bigger variety of

sucrose concentrations" would not have gained

the mark. When, on the next line, suggested

sucrose concentrations were listed it is clear what

the candidate means and the mark is awarded.

Try to make sure that the statements you make are

not vague but that you use the correct word or

phrase to say what you want to say. In this

example, rather than a bigger variety the candidate

means a narrower range, as shown by the example

they have given in brackets.
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Question 1 (c) (i)
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In this example, the correct figures have been

chosen from the table and these figures have been

manipulated correctly to give the answer of 88.

However, they then divide this by 166 rather than

dividing 78 by 88.

Percentage calculations are frequently asked for

on exam papers. Although they are relatively

simple it is possible to go wrong, mainly by not

being sure which number to divide by. A simple

solution is to do a guesstimate of the likely correct

answer. In this case, the length at 25 ppm is 78,

about 80, at 100ppm it is 166, about 170. Twice 80

is 160 so that would be a 100% increase, so 170 is

a little over 100%, but not much. Such reasoning

would have told this candidate that the answer of

53% could not be right.
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To work out a percentage change one number will

be subtracted from another. If the change is down

then this subtraction will give a negative result,

such as 30 down to 20; -10. If it is up, then the

answer will be positive, 30-20, 10. A percentage

change calculation will never involve adding two

numbers, as has been done here.
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Question 1 (c) (ii)

This was the best answered of the three devise type questions on the paper. The biggest reason for

the loss of marks was a failure to measure growth but instead to look at germination. This is very

surprising considering that the effect of pH on germination had already been described in the

earlier part of the question. In addition, an account of an experiment in which length was used as a

measure of growth had just been described. Where candidates did discuss measurement of length,

few knew how it could be done.
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This is quite a rare full mark answer.

In the first few lines are the first 2 marking points,

create at least sucrose solutions and do this by

diluting with water. Then comes the suggestion to

measure using a graticule after 3 hours, this gets

marking points 6 and then 5. Right at the end

variables which should be controlled are listed for

marking point 3.

IAL Biology WBI13 01     19



There were 2 marks here for a list of relevant

variables (mp3) and a suggested time scale. A weak

statement such as observe the results will never be

enough.

Nearly all experiments you will do or think and

read about should involve the measurement of

something and that is the DV. So, the results of

experiments will almost always be numbers.
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Here the idea of serial dilution gained a mark and

the suggestion that temperature should remain

constant gained another mark. However, vague

suggestions such as measure the pollen grain,

although the correct variable, are too imprecise to

gain the mark.
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Question 2 (a) (i)

This should have been a relatively simple question, as it is based on GCSE learning. However, many

candidates were able to obtain only one mark because they forgot that Benedict's reagent, and

other similar alternatives, need some heat applied for the reaction to occur. A worrying minority

had no idea at all which test is involved.

The sugar test really ought to be known from GCSE

and semi-quantitative testing for reducing sugars

is one of the core practicals on the specification.

Iodine does not test for reducing sugars.

Try to make sure you know the basic materials

from GCSE, such as the standard food tests. Also, it

is vital that you know the details of all the core and

recommended additional practicals on the AS

specification.
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Another example where the wrong test has been

chosen.

No marks will be awarded on an A-level paper for

vague statements such as 'the reagent'.
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A relatively clear and correct answer.
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Question 2 (a) (ii)

This question is based on core practical one and so it was rather alarming to see a very large

number of zero scores with full marks being a rarity. The main problem is that, although candidates

are aware of the basics they were not able to give enough specific detail to gain the marking points.

A very uncommon three mark answer in which the

candidate has generated colour standards,

standardised the Benedict's test and used a stated

volume to test.
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In this example, no food is tested and only 1 mark

can be awarded for the idea of a standardised test,

mp 3.
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Question 2 (a) (iii)

This was a very challenging question and few saw the solution. It highlights a need for candidates to

be tutored in the art of applying what they know to novel situations, a feature of the new paper.

The overwhelming majority got no marks. Many tried to answer with the stock "repeat it many

times" type of answer. A few did realise that something needed to be tested for sugar after the

initial test but were often unclear about what that should be. Others thought looking at a food label

would do the trick.

A very vague answer for no marks.
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A good answer, although very simple. It is all that

was needed. Test the residue in the filter paper

and see if there is any sugar in it. The term residue

was, of course, not needed. This candidate uses

the phrase "remains of the ground up food". The

only slight issue is that they fail to name Benedict's

reagent, but the reagent was accepted.
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Here, although the description of how the test is

done is incorrect, the two ideas are OK for both

marks.
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Question 2 (b) 

A significant number of candidates misread the question and listed the sequence of colours

produced by the test as sugar concentration rises.

In this case, this sequence is not correct. However,

many did quote the correct sequence but did not

use this knowledge to get the marks.
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Question 2 (c) (i)

This question was pleasingly well answered. Most candidates put apple and went on to talk about

its high reducing sugar content and the most copper ions reduced. However, some candidates did

not gain further marks because their expression was too imprecise, saying things such as 'a lot of

sugar' or 'many copper ions'.

Having said apple, this candidate jumps the first

hurdle with the phrase "(apple) has the highest

percentage of reducing sugar". They then jump the

second with the phrase "reduces most of the

copper ions" to get 3 marks.
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Question 2 (c) (ii)

This question gave a good spread of marks but 1 and 2 were the most common.

One of the very few 4 mark answers we saw. Most

others who score marks got 1 or 2 for the easier

parts of taking a known volume of the material to

be tested and doing Benedict's test on it. They then

simply repeated what was done in an earlier

question and compared with a colour standard.

The two routes forward were to weigh the

precipitate or do colorimetry on the remaining

blue solution, but very few saw this.
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Question 3 (a) (i)

This question gave a good spread of marks, but few gained all 4.
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This is a 4 mark answer. It deals with the idea that

only pH can vary in an experiment where pH is the

IV. It then goes on to talk about equilibration,

where many candidates called it acclimatisation,

which is not the same thing. Thirdly, it discusses

why 40

o

C was chosen, suggesting that it is the

optimum for urease. Finally, it makes points which

all add up to saying that temperature affected the

reaction rate.
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This is another good answer, but this time gets 3. It

discusses the idea of equilibration but uses the

word equate, which was accepted in context. It

then talks about how 40

o

C might be the optimum

and says that only pH can be allowed to vary.

Notice that discussion of how various procedures

can make results valid, reliable, accurate, are very

unlikely to gain any marks unless it is clear that the

candidate knows what these terms mean.
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Question 3 (a) (ii)

Fully correct answers to this question were very rare.

In this example, both marks are gained. Many

suggested the idea of doing the experiment at a

range of urea and urease concentrations, as here.

However, hardly any made the suggestion seen in

this answer, to select those which gave a rate

which is neither too fast nor too slow.

In all true experiments, there will be three kinds of

variable, the IV and the DV. And the third type, the

control variables. You must think about what these

might be AND about how to decide what values to

set them at. In a class practical you may be told

what to set them at, but someone had to decide.

You should always think about how you would go

about this for all the CVs.

In this case, many said, "choose the fastest one".

But this might be too fast. If you have seen

catalase acting on hydrogen peroxide, you will

know how fast enzyme catalysed reactions can be.
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Question 3 (b) (i)

A large majority found this one of the most accessible questions on the paper. However marks

were still lost by some.

In this example 2 marks were lost for an

inappropriate RH column heading. It would never

be appropriate to head a results table column with

results and, in addition, there are no units.
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Four clear marks.
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A common reason for the loss of a mark was

candidates who decided to not answer the

question set, which asked for a table of the results.

Instead, they made a hybrid table of some results

and some data which was derived from the graph.

The results of an experiment are raw results, not a

mixture of raw results and ones derived from a

graph, as in this answer. Such results are inferred.
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Question 3 (b) (ii)

This was a relatively easy calculation, and the correct answer was given by a majority of candidates.

However, some lost a mark due to a lack of units or the use of incorrect units.

This answer gained only 1 of the 2 marks available

as there are no units given.

As a general rule, if there are no units supplied at

the end of the answer line, you must supply them.
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Question 3 (b) (iii)

In compare and contrast questions similarities and differences must be given. Full marks will never

be available for giving only similarities or only differences.

This answer effectively repeats the same point,

that 7.3 is the optimum for both 15 and 60

minutes, a number of times.

Look at the number of marks available and make

that number of different points in your answer to

any question.
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This approach is generally not going to be highly

mark yielding. It just quotes numbers at the

examiner but does not attempt to draw any

general points from all the numbers. It got 2 and

these were in the first two lines.
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Question 3 (c) 

Some leeway was given because the numbers for the calculation had to be obtained from the

graph. Finding the initial rate should be a standard procedure for students on this course (from

Core Practical 4) and indeed this was answered well. However, some lost the mark because they did

not put the units or did not put the correct units. There were various ways of expressing the rate

(per second, per minute) and so units were needed for the mark.
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A correct answer but no mark as there are no units

given.

Remember to put units on the results of numerical

calculations if they are not supplied for you at the

end of the answer line.
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A carefully set out and correct answer.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

1.  Make sure you are very familiar with every aspect of each of the 9 core practicals and the 5

recommended practicals, any of these may form the context for questions on this paper.

2. For each practical, you should consider the variables involved. The DV, the IV, and the CVs. How is

the DV measured? What range of values would be appropriate for the IV? What values would be

chosen for the CVs and how would they be determined? These, amongst others, are questions

which you may be required to think about in the examination.

3. Try to think about how you might design experiments to answer all sorts of questions and get

used to this way of thinking. In all experiments, you change a variable, the IV, and look at the

effect of these changes on another variable, the IV. All other variables which may affect the DV

are kept constant, these are the CVs.
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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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