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Introduction

The paper provided a good spread of marks, but all question parts seemed to be accessible
to candiates and many high-scoring scripts were marked. Candidates appeared to be

very familiar with the core practical techniques relevant to questions 1 and 3, and many
very good answers to these questions were seen by the examiners. Some candidates
encountered more difficulty in interpreting the data presented in question 2 and therefore
the construction of an appropriate table and graph proved challenging. While some
candidates continue to produce rather generic answers, the examiners felt that most
candidates did better in answering the questions set and giving responses that were specific
to the relevant experimental contexts. It is very encouraging to see progress in this direction
and the examiners hope that future candidates will continue to think for themselves and
demonstrate their understanding of the principles of experimental design.
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Question 1 (a)

Candidates that kept the context of the question in mind selected an appropriate range of
five temperatures and stated an appropriate incubation time. Suitable control variables were
suggested and the gender of the offspring was observed.

Many candidates simply stated the need to repeat the experiment at each temperature
without clearly stating that this would allow the calculation of a mean.

Unfortunately some candidates reverted to describing their knowledge of brine shrimp eggs
hatching which usually meant that some marks could not be awarded.
(a) In many species of lizard, the gender (sex) of the offspring is influenced by the
temperature at which the eggs are incubated.

Describe an experiment that could be carried out to investigate the effect of
temperature on the gender of the frilled lizard offspring.

You should include details of how twe relevant variables are controlled.
(5)
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Examiner Tip

Resuns Uus Examiners read your answer
Examiner Comments very carefully, including any text
alterations you have made. It
This answer gained 5 marks for all the marking points except is best to only put a single line
4. The candidate has reviewed their answer and added some through words so they can still be
detail, for example the number of eggs collected. read if necessary.
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Question 1 (b)

Most candidates suggested that there could be errors in idenifying the sex of the offspring
and also that some eggs may not hatch. Only a small number of candidates gave clear
answers about the difficulty of keeping the temperature constant. There were some
statements about controlling temperature without any further detail given. These answers
did not gain credit.

(b) Suggest one possible source of random error in this experiment.
(1)

Mt bemperature  oF  the mcubarerS  may nok be  contkant

ﬁ ResultsPlus

Examiner Comments

Many candidates indicated that the
temperature may not remain constant
during the incubation period and scored
marking point 2.

A

/ ResultsPlus

Examiner Tip

Candidates should try to write their suggestion
as clearly as possible. To just write temperature
would not be enough to gain the mark.
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Question 1 (c)

Many candidates gained both marks. Many answers suggested that the lizards would need
food, they should be handled carefully and then returned to the wild. The idea of incubation
of the eggs in suitable conditions and leaving some eggs in each nest from which eggs were
collected, were infrequently given as answers.

(c) Describe two ways to ensure the wellbeing of the lizards in this experiment.

Examiner Comments

This response gained two marks, marking points 4 and 5

(c) Describe two ways to ensure the wellbeing of the lizards in this experiment.

ook kool Stotus

(2)

¥lus

Examiner Comments

This response only gained marking point 5.

2/ ResultsP

Examiner Tip

This candidate did attempt to give two ways. The first
comment was not given credit, but the candidate had
taken account of the mark allocation for the question.
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Question 1 (d) (i)

Many candidates suggested the advantage that there would be more females to lay eggs or
produce more offspring. However, although they often referred to males mating with many

females, they did not usually express the idea that one male could fertilise many eggs. The
idea that there would be less competition for mates between a small number of males was

rarely suggested.

Most candidates suggested that the disadvantages would be too few males to mate with all
the females and this would lead to reduced genetic diversity.

(d) The results of a similar experiment are shown in the table below.

Temperature of eggs Gender of offspring
low females only
middle males and females
high females only

(i) The managers of a nature reserve would like to increase the population of frilled
lizards in the reserve. They plan to incubate the lizard eggs at temperatures that will
produce more females than males.

Suggest possible advantages and disadvantages of this plan.

Advantages J.f' \

............................... T o T .o
0
Q ResultsPlus
5 Examiner Tip
+iUS
Examiner Comments Clear statements are required to
answer this type of question rather
The first suggested advantage is not relevant. The than vague statements. For example in
second statement was taken by the examiner to refer the advantage section one male could
to the idea of more females to produce offspring. fertilise many eggs but references
) _ to mating were ignored. In the
The marking points 4 and 7 were awarded for disadvantage section too few males to
disadvantages. mate was an appropriate response.
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(d) The results of a similar experiment are shown in the table below.

Temperature of eggs Gender of offspring

low females only

middle males and females

high females only

(i) The managers of a nature reserve would like to increase the population of frilled
lizards in the reserve. They plan to incubate the lizard eggs at temperatures that will
produce more females than males.

Suggest possible advantages and disadvantages of this plan.
(3)

Disadvantages. \OW__ Qevedic  vavisdvon 1 he \izavds =~ as ooe

wate  \agvd  wsles oW cevera)  Lemsle  \zavds o o

Ahe  Vavched babg \izerds will  \ave 5 low gevedre varalren

en e Mzaxds  enghd | nod ke

able 1o gorvive in  havsh  cewmdiheowne Lo

ﬁ / ResultsPlus

Examiner Comments

This response clearly gave marking point 1 and then
marking point 7.
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Question 1 (d) (ii)

Most candidates clearly explained the effect of temperature on enzyme action and that this
would increase the rate of reactions or a named process or reaction.

(ii) To produce more female offspring, the eggs could be incubated at either a high or
a low temperature. The reserve managers chose a high temperature because this
causes the young lizards to hatch more quickly.

Explain why a high incubation temperature might cause the young lizards to hatch
more quickly.

(2)

___________________ of .. lirerds. a;.#--pu:oda{-\mwmml—mns}s.:ﬁ.ijun
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ResultsPlus
Examiner Comments

This answer gained marking points 1 and 3.

(ii) To produce more female offspring, the eggs could be incubated at either a high or
a low temperature. The reserve managers chose a high temperature because this
causes the young lizards to hatch more quickly.

Explain why a high incubation temperature might cause the young lizards to hatch
more quickly.

(2)
....................... Htshar.... Mnhnhvj Wﬁu,%fvmkp
________________________ king m@g}jﬁmlt@m YO ghm@m-fﬂfi}ﬁkcmw
B fomtd,...geater. o R echon. 89 Yo loerds.... o hech.
______________________ ot gl ks e me . Seekped ot 6 highte rak.....

This answer gained marking points 1 and 2.
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(i) To produce more female offspring, the eggs could be incubated at either a high or
a low temperature. The reserve managers chose a high temperature because this
causes the young lizards to hatch more quickly.

Explain why a high incubation temperature might cause the young lizards to hatch
more quickly.

(2)
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ResultsPlus

Examiner Comments

This response was a general description of enzyme
action and it only gained marking point 1.

us

Examiner Tip

This answer only gained marking point 1.
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Question 2 (a)

The majority of candidates gave a clear null hypothesis stating that there was no significant
difference between the sugar content of modern and traditional apples. There were incorrect
statements about no significant correlation and a small number of candidates incorrectly
included type 2 diabetes in their answer.

(a) Write a suitable null hypothesis for this investigation.
(2)

Examiner Comments

This is an example of a typical answer that gained 2 marks.

(a) Write a suitable null hypothesis for this investigation.

ﬁ ResultsPlus

Examiner Comments

This is an example of an answer that gained no marks as
there is confusion between correlation and difference. In
addition the inclusion of type 2 diabetes is not relevant.
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Question 2 (b)

The tabulation of the given data gave candidates several different ways they could make
errors. In some cases the heading for sugar content did not have any units. However, there
were only a few examples of units being repeated in the data cells.

There were different ways of gathering the data into two groups, modern and traditional,
all of which could gain a mark. Most candidates correctly expressed their calculated mean
to one decimal place. The examiners noted that the mean for modern apples was often
incorrectly calculated.

(b) Calculate the mean sugar content for the modern apples and for the traditional apples.

Prepare a suitable table to display the raw data and the two calculated means.
(3)

umodtm"nuan 2 2.3 £+ 13.5 4+ 451+ (4.6 r 1.9 13,2
;148 + 2.6 + 1.3 = 1z|,23
121.3 = 9 = 13.54

a—

1%

H{fmd!h’om.l mion © t2.2+13.3 (3.2 + 12 .9 ¢ 12. 4 + 1.4 +12.6
FEFTIE S | llt.85

1.8 = 4-= 12.4‘3

—_—
ﬁ ResultsPlus

Examiner Comments

This table gains all three marks, the headings are clear and
complete, all the raw data has been entered and the means are
correctly calculated and given to one decimal place. The mean
for modern apples was sometimes stated as 13.4.

A
2/ ResultsPlus

Examiner Tip

Candidates should think carefully about the graphical
presentation of the tabulated results. This will help
selection of a suitable format. Always check that table
headings have units when required and check their
calculations on means.
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(b) Calculate the mean sugar content for the modern apples and for the traditional apples.

Prepare a suitable table to display the raw data and the two calculated means.

(3)
Medern Apples Traditiow| orpples
E F
(o> | Bragwrs | Gala ':;t;d ﬁi‘:ﬁm LL:::?W,‘(
1. 3.5 (&, 12.2 I, (%3
i looy g | 1».2 15.9 .4 (1. | 13,2
:\,;;:Pk of 1.3 1. 6 1%, 6 1.7 r (1.9 L6 j

Mean
s 12,44 L4
(03‘5:’(((\1)

Examiner Comments

% ResultsPlus

This table has included the means to two decimal places
so only marking points 1 and 2 were given.
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Question 2 (c)

The bar chart for the mean sugar content of modern and traditional apples was usually
correctly plotted. If a mean had been incorrectly calculated in part b the mark was still
awarded as an error carried forward. A significant number of candidates did not label the
y axis mean sugar content/g. The range bars were sometimes omitted and some were

incorrectly plotted.
(b) Calculate the mean sugar content for the modern apples and for the traditional apples.

Prepare a suitable table to display the raw data and the two calculated means.
(3)

Tape o apple
Trodin o, 0ppUL Mo dorn, APPU-T___
- Eanhm Mowns L'dlm.- (o | Bragburn, Buala
uﬂm&# Rt L& | (26 | QY 33 [ )4.6
L [ [ B3 g [ 132 ] 1c?
A4y L [y [ 1es
< k4 3.8
)] ' I t
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(c) On the graph paper below, draw a suitable graph to show the mean sugar content of
modern apples and traditional apples. Include an indication of the variability of the
data.

(3)

a0
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MU Sigar cotest (4)
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! Modon QU Ueoolitave|apple

ResultsPlus

Examiner Tip

<EP “/ ResultsPlus

Examiner Comments

The candidate has sucessfully transferred the data Check that your chosen scale will allow
onto a suitable scale and correctly plotted range the range bars to be plotted clearly on the
bars. This gained all three marks. graphical background.

IAL Biology WBIO6 01



Question 2 (d)

This question was usually well answered. The numerical values were nearly always quoted
in their correct context leading to correct statements about the null hypothesis and the
difference in sugar content between the two groups.

What conclusion can be drawn from this investigation?
Use your graph and the information in this table to explain your answer.

(4)
.............. The...colcuwlated . NMOLKE. ..o Ch VS 2018 S
......... §reQ A DA COLELCAL o MOUAC . RF L
.......... degcee. .ot . freedom. s (2 -2 216) QA .
_________ 9 S0 0.04iACACL S @ALN g Pt L LD DD bt €
....... C.L.4LCck.. ﬂrhermuhgpo—wcglsﬁlga—me
e hOLEC vOLLES. ... NS th €. 9..{_(}@._?! ....... LS drff(."’f?-“-l- ..................
..... Fro QLI QAL i RO QAT O R D
_________ N Qb Qb Adaton. SO ..aE. conClude. . tThat. ..
..... toece s . sigaificant. . diffeécence.  behela..
-Bgac....conXends oA eLn. QG od. troditional...
QLS o i e QAL RO IO OC lncabner ......... -
e .. S kA G olseive. lo.Th € o LY S —

ﬁ ResultsPlus

Examiner Comments

There were many responses of this standard that clearly
answered the question and gained all four marks.

A
2@ ResultsP!

Examiner Tip

us

There were a small number of answers that claimed
that 2.12 was a larger value than 2.196 which is

not the case. Candidates should always aim to read
through each answer to check for this type of mistake
that could very easily be changed.
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Question 2 (e)

Candidates usually suggested that the sample size was small and that only three examples

of traditional and three examples of modern apples were tested. When range bars, error
bars or standard deviation were discussed in answers they were identifying as overlapping
which indicated that the difference was not significant. Factors concerned with growing or
post harvest conditions were not frequently suggested and in some cases the answer was
too vague to be given credit.

(e) Suggest why it may not be reasonable to draw valid conclusions from this investigation.

(3)

..... Tho  dode O woh . e Nl e AN MBS NN T\ TS O S

he?ﬁﬁ.. .t\"-.f".?ﬁ“\ﬂ?k\! ...... St S DR, Ux*“'- ARR\LES, . SO AR Xa.. 0\.9.‘93.!5....9.\&_._&\3%\ .......
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ove . Yo, osel)... womse. N Vsl Aol Lonned be. Sperdlined. Y. o e

A
Examiner Comments 1 Resuns

This answer just gained three marks, marking xaminer Tip

points 1,2 and 4. The examiners accepted This is an example of a question where

described as an alternative to be considered candidates need to take account of the

for the identification of the age variable. The mark allocation. In this case three marks.

sample size was clearly identified as small and Many answers might have led to a third

not representative. mark with a little more thought.

(e) Suggest why it may not be reasonable to draw valid conclusions from this investigation.

(3)
____________________ v .Q_txj_._._._.':'._e.m_..... %......M@nﬁ _chosen.. nencs.. Samp.. U Sraall ;..
______________________ Canditions. . bos, 'Sj]::eswmudﬁrn -and  tvaditiened . appie)
......................... 9rewmave,dtffe,reﬁt e =S
________________________________ y  Fecters %Var.abwaffemV\?MJugmwmem
.......................... R R oM MG

ﬁ ResultsPlus

Examiner Comments

This response only gained marking point 1. If the candidate
had carried on to give a suitable example of a different
growing condition they could have gained marking point 4.
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Question 3 (a)

Some candidates suggested there were no safety or ethical considerations that related

to this investigation. However the candidates that thought about this specific practical
investigation suggested the risk of injury, infection and exposure to soda lime. The ethical
considerations of participants needing to give consent and not being allowed to take part if
they had health issues were suggested by a minority of candidates.

(a) A consideration of whether there are any safety or ethical issues you would need to take
into account.

(2)

A
@ ResultsP

Examiner Tip

us

ﬁ ResultsPlus

Examiner Comments

Candidates should always think about the

This response gained one mark of an context of the investigation to help suggest
appropriate saftey issue. However the suitable answers. Some responses only stated
second statement is not an appropriate that there were no safety or ethical issues with
answer. this investigation, which was clearly not the case.

(a) A consideration of whether there are any safety or ethical issues you would need to take
into account,
(2}

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

Candidates could gain two marks by

This is a good example of an answer that clearly de ) )
describing two ethical or two safety issues.

described one safety and one ethical issue.
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Question 3 (b)

Most candidates suggested that the proposed method should be practised to see if it
works. The other points on the mark scheme were rarely suggested. To simply determine
a timescale without any reference to the context of this investigation did not gain credit.
Candidates needed to qualify this statement by explaining that the timescale may show a
measurable effect on vital capacity.

(b) Suggestions for preliminary practical work that you might undertake to ensure your
proposed method would provide meaningful data.
(3)

fna sub the intensity O Wtga e axercice ol w switale for e

_.Sothvoded, . TO Uy OW e eyperwest W fee w S wevks.

ResultsPlus

Examiner Comments

This response gained marking points 2 and then 1.

(b) Suggestions for preliminary practical work that you might undertake to ensure your
proposed method would provide meaningful data.

(3)

A
% P @ ResultsP
Examiner Comments

us

Many candidates did not score three marks

Examiner Tip
This response gained three marks, marking
points 1, 3 and 4. Here the timescale was
linked to finding a measurable effect on
vital capacity.

either because they did not take account
of the mark allocation or because their
statements were not clear enough.
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Question 3 (c)

Candidates were asked to give a detailed description of a practical method to investigate the
effect of exercise on vital capacity. All the points on the mark scheme were regularly given
in the answers to this question. Some candidates did not include a group that did not do
yoga. To gain two marks three different variables needed to be controlled. Many candidates
only stated two variables.

There were often references to repetition, but if this was fully discussed two marks could
be awarded. One mark was given for repeating the measurements for each person and a
second mark for measuring several people from each frequency of yoga class.

Most answers were well organised without undue repetition.

(c) A detailed method, including an explanation of how important variables are to be
controlled or monitored.
(10)

[2 marks are available in this section for the quality of written communication.]

Tee dpndod Giable 1S AERERNcapocihy
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ﬁ ResultsPlus

Examiner Comments

This response gained ten marks. The marks awarded
were marking points 1, 2, 3, 4, 5, 7, 9 and 10 and two
marks for the clear account.

A
Q ResultsPlus
Examiner Tip

Examiners read extended answers carefully. After
awarding marks for specific points from the mark
scheme, they awarded up to two marks for well
organised accounts. This means that some alterations
may be expected and do not prevent two marks being
awarded for the quality of the account.
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Question 3 (d)

This question was usually well answered. Tables were presented with suitable headings. In
some cases columns for initial and final vital capacity were not shown. Most sketch graphs
were correctly presented and an appropriate named test was suggested.

(d) A clear explanation of how your data are to be recorded, presented and analysed in
order to draw conclusions from your investigation.

Z“‘“’“‘ MM’F’“[%L—‘ URsX Copoctiyy (om®)
E'W—'!'HJ fous dofon Wean | Otsudosd desiection.
o

b v & | %

— {

(4)

1
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5 pbswssd and. S o falstiad Ses L (g A Speormaan (5. . (sereloadimn........
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ﬁ ResultsP

us

Examiner Comments

This response gained marking points 1, 3, 4 and 5. Many
candidates were not awarded marking point 2 as they did
not include columns for initial and final vital capacity or
alternatively a column with final-intitial vital capacity.

g//\
Q Examiner Tipz

This question is best answered by producing an
example of a suitable table and a labelled sketch graph
rather than attempting to answer only in writing.
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Question 3 (e)

Candidates that considered the investigation they had just described suggested some ideas
that were worthy of credit. A generic statement about it being difficult to control all the
variables was not sufficient for a mark. This comment had to relate to variables that affect
vital capacity. The suggestion that participants might differ in their effort in yoga classes or
that they might not exhale fully were the most frequently given answers.

(e) The limitations of your proposed method.
(3)

ofeueh PAMTAROS.. o MOy .. neh, ve, dvfyur ro. CoNdOL. Ond. MGy ALOSCE HE. . ...........

S BN YD - et

ﬁ ResultsPlus

Examiner Comments

This response only gained marking point 2.

(e) The limitations of your proposed method.

(3)

.................. homd. .. conhol. and. ey,

a
e T QCHON. SR OF-£80. YOG, CLASS. GG DL IHESANE. DUk He. Prgswal

ofeueh PAUMTARONS.. . NONY. .. h, o Ry YD, CONMOL. Ond. MAY. ALOCCE HE. . ............

.................... BN S . ot

A
ﬁ ResultsPlus 2/ OO ResultsPlus

Examiner Comments Examiner Tip
This response clearly makes the point about Aim to discuss specific variables and
differences in the effort made by participants. limitations
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

Make sure you understand the difference between monitoring a variable and actively
controlling it.

It will be easier for you to discuss variables you have controlled or manipulated before.

Remember to fully label both axes of a graph. The x axis sometimes has no label or a
label without any units.

Read the question carefully and look for information that will help you answer the
question.

When you do a Core Practical think about the limitations of the methods being used.
These limitations are likely to be relevant when similar methods are used in an
investigation.
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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

IAL Biology WBIO06 01 27



Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London WC2R ORL.

Ofqual

Llywodraeth Cynulliad Cymru
Welsh Assembly Government

/4 -
T 4
\&/
Rewarding Learning





