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Introduction

The paper provided a good spread of marks, but all question parts seemed to be accessible to
students and many scripts were awarded high marks.

Many students appeared to have some difficulty with the context of question 1. There were many
accounts that described a practical investigation that was more complicated than the one expected.

Most students had little difficulty in interpreting the data presented in question 2, and therefore the
construction of an appropriate table and graph.

The context of question 3 was familiar to most candidates.
While some students continue to produce rather generic answers, the examiners felt that most
students did better in attempting to answer 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 students
will continue this trend in demonstrating their understanding of the principles of experimental
design.
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Question 1 (a)

This question required candidates to describe an investigation to determine the rate of ventilation
of a locust at two different temperatures.
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1 The photograph below shows a locust, Locusta migratoria.

Magpnification x1.0

Locusts are found in many countries. They are active insects in warm conditions.
The locust obtains oxygen from the air by contracting and relaxing its abdomen.
This action moves air into and out of the body to ventilate it.

(a) Describe an experiment to compare the rate of ventilation of locusts at two
different temperatures.
& ' [k (5)
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ResultsPlus

Examiner Comments

This answer gained 5 marks by describing a
practical method carefully, even though the
method was not quite appropriate to the context
given in the question.

ResultsPlus
Examiner Tip

This question requires the candidate to think
about the context given and then describe and
appropriate method.

(@) Describe an experiment to compare the rate of ventilation of locusts at two

different temperatures.
(5)
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ﬁ | { ResultsPlus

Examiner Comments

This is an example of a candidate descibing a
method from a practical investigation that does
not suit the context given in this question.

(\\ ResultsPlus
) Examiner Tip

Candidates that spend a little time planning

answers usually produce answers that answer the

questions asked.

IAL Biology 6 WBI06 01

7



8

Question 1 (b) (i) - (ii)

(i) At least one of the variables identified on the mark scheme was given by most candidates. (ii)
Most candidates attempted to describe a control method for one of the variables stated in part (i),
usually the description was sufficient to be awarded a mark. Very few candidates commented on
the need for validity in experimental design, most made a sensible comment on the effect of the
variable if not controlled.

(b) (i) State two abiatic variables, other than the independent variable, that could
affect this experiment.

(i) Choose one of the abiotic variables you have identified in (i). Explain how this
variable could be controlled. Describe what effect it could have on the results

if it is not controlled.

(2)
Variable..... pAOQSS. . o T P O -

How this variable is controlled .../ @ASwr €. ool .s..__cﬁ ....... S odle. . \varg ..;-':}.u\% .......................

ceer e lAN Ml L b ‘}\_{;Q‘“LQF TS TSR ST p——

Effect it could have on the results if it is not controlled.

...... \ess.  Soda. MAA.  olosores. \e8S.. COg n. So.. e Predsmii b, .........

ResultsPlus

Examiner Comments

The two abiotic variables gained marks but part ii
gained no marks.

ResultsP
Examiner Tip

Only give two answers if two were asked for.

us
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(b) (i) State two abiotic variables, other than the independent variable, that could
affect this experiment.

(2)

(ii) Choose one of the abiotic variables you have identified in (i). Explain how this
variable could be controlled. Describe what effect it could have on the results
if it is not controlled.

Variable... Lw&"iﬂ m&ﬂa&l\j e
How this variable is controlled ... MmJ Mt sowe hal.i bu!h "-’I Re some

mulujt\nmbm\uhsﬁja’\mdnlhsmzdam

Effect it could have on the results if it is not controlled.

ResultsPlus

Examiner Comments

This candidate selected two appropriate abiotic
factors and described a control and effect to gain
four marks.

ResultsPlus
Examiner Tip

All candidates should have a clear understanding
of the terms abiotic and biotic.
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Question 1 (c)

Candidates often gave answers that could only be awarded the marks for comments about
enzymes. Some candidates hinted at increased oxygen demand, respiration and ATP production
but failed to make it clear that these would increase.

(c) Suggest uf_!'l_g_ temperature has an effect on the rate of ventilation in locusts.

(3)
c A _tewpevatuve  Woceareh .tk @tHVINY e  @N3Yymes Incveane. . .
..... T 2R et Smengy. . 0. 0. endgwe. . Anel, dubstrate melterdes ineweaned.

eomplenes  ane  frvmad .

S5 e metabolic rmectons | an tve bedky gne incveard & move

aned ﬁ,-f ting fmm!uud Covbenr oxicle 5 move out -

ResultsPlus

Examiner Comments

This example gained three marks.
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(c) Suggest why temperature has an effect on the rate of ventilation in locusts.
(3)

Rate of wentilakion is_an enzyme coodrolled reathion so AS
Ampecatuur. . intrea, ...._......M....ma,l.zmm.....hm....ma:t...hheﬁcmmew
sndhfjmoyemammi%mmWnralh.nmsﬂhmfbm&nw
..... md.....mb.s.&mk&.....ma..lecuie.,:.....___cn.l.l.ide..._._.mc.-r_....ancl..:thm_......immg;.
e vo lumeﬂ-Fa.uusgd ....... whigh ia. o inCreages the. ...
okt of veotilediony .. ... R |

ResultsPlus

Examiner Comments

This style of answer was frequently given to gain
the mark relating to enzyme activity. Increasing the
volume of air is an example of a comment that is
not enough for marking point 1.
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Question 2 (a)

The context of this question was the different responses of the curaua plant to complete fertilizer
and fertilizer without potassium ions.

Nearly all candidates gave clear statements that gained both marks.

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

(2)
TNere D oasgml;accmtz ..................... @ R T =N o =
::sed
neswne.eN .t ryRE . Qb felffilla et . @ W T e S
Ins.. p\QnTagrowfh .......................................................................................................................................................................
ResultsPlus

Examiner Comments

This response gained the first mark but the
remainer of the statement is not clear enough for
marking point 2.

(@) Write a suitable null hypothesis for this investigation.
e minuia) oakarin dy &L)(anfi

Lo Teee NS00 Siankdcane | diERenc | hexineed ytne | OVOASN)
o
_____ O%Q\Cm’ﬂmLom?u*’aff-‘lmﬂﬁfU\“d%ﬂ\ﬂ‘p‘l‘fh\*‘fw

ResultsPlus

Examiner Comments

Two marks awarded.
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Question 2 (b) (c)

Most candidates provided a suitable table format with complete headings, raw data and means
entered correctly.

Most graphs were awarded all three marks. Only a small number of candidates provided an
incomplete label for the y axis or made an error in potting the range bars.

(b) Calculate the mean mineral content for each set of results.

Prepare a table to display the raw data and your calculated means. i

(3)
FortiUsex W”“-""‘{ c“':“"i“g "‘gﬂh M-Lom

t‘-S. 33-'; anq s 5D-L} 3.2.01 L .

Cg‘..‘,[m 23.4,20.8, 24.3 4.9 29,9, 25,0
Forh U sy

135, 24,3, AL, 1% 8,246

——

8.9, 4L, 10.3 V0.5, A,

"!-r‘n' woSr
UM Mm n--l' r-blq‘. ‘dlz.‘ 15! ?,q-q’, \Q‘ b
| oW R, .3, '3, x.3,49
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(c) On the graph paper below, draw a graph to show the mean mineral content for
each set of results.

Include an indication of the variability of the data.
(3)

."

leanes }‘T

Weam wiavecald covdent of

bl

e
N
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% ResultsPlus
Examiner Comments

This example of neat work gained three marks for
the table and three marks for the graph.

(b) Calculate the mean mineral content for each set of results.

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

Mineqak (onted &b Ary leates /g ks ?
Rt reeT ey | e 1
V| 24,3 2.9
2 23\ a.¢
2 26.71 6.3
(W 20.6 160.5
S 22.0 7.4
6 23.4 3.2
+ | 205 \3.94 |
3 2ux Y. 2
N \A .9 \S. 2
’I;:: 29.9 7.4

¥ 23.5 1.2
12 20.3 ;B
12 14. 6 N |
ly \4.3 8 .R
1= 2u.6 4.9
mean 15 .72 \2 .6
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(c) On the graph paper below, draw a graph to show the mean mineral content for
each set of results.

Include an indication of the variability of the data.
(3)

ye

g Ky

\o

==

J.
Comctegumiveer Vo, 1

ResultsPlus

Examiner Comments

The table gained three marks, however the graph
label for the y axis was incomplete and an error
was made plotting the range bars.
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Question 2 (d)

Most candidates selected the correct critical value of 2.05 from the table provided and then
completed their answer as shown on the mark scheme.

(d) A student abplled a t-test to these data and calculated a r value of 8.19.
The number of degrees of freedom for this test is calculated using the formula
Degrees of freedom = (n —1) + (n—1)
where n, and n, represent the size of each sample.

The table below shows critical values of t.

15 2.13 2.49 2.95
16 2.12 2.47 2.92
17 2.11 2.46 2.90
18 2.10 2.44 2.88
19 2.09 2.43 2.86
20 2.09 2.42 2.84
21 2.08 2.41 2.83
22 2.07 2.41 2.82
23 - .2.07 2.40 2.81
24 2.06 2.39 2.80
25 . 2.06 2.38 2.79
26 2.06 238 2.78 )
27 . 2.05 237 2.77
28 .2.05 2.37 2.76
29 2.04 2.36 2.76
30 2.04 2.36 2.75

What conclusion can be drawn from this investigation?

Use your graph and the information in this table to explain your answer.
(4)

DagmesoFFreéac:ntsas Cr‘;-‘rfcq\uomtsa.c:satqsf?q

.,dn-:, Jleaves. ediidn. St serlac.h?og ..... pc&nsﬂcxn Meao..
mioecal....cormtent. of  leauwes. woitth.. complete fectfiteer s

LErmes. doocess dcna-l—mverlqp. ............... e

ResultsPlus

Examiner Comments

All four marks awarded.
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(d) A student applied a t-test to these data and calculated a t value
The number of degrees of freedom for this test is calculated using the formula
Degrees of freedom = (:lg‘-n + t'nS,-U
where n, and n, represent the size of each sample. . 24
The table below shows critical values of t.

15 213 249 2.95
16 212 247 2.92
17 211 2.46 290
18 2.10 2.44 2.88
19 2.09 243 2.86
20 ' 2.09 242 2.84
21 | 208 241 2.83
22 2.07 2.41 2.82
23 2.07 2.40 2.81
24 2,06 2.39 2.80
25 2.06 2.38 2.79
26 2.06 2.38 2.78
27 (72;95_\ 2.37 2.77
(28) 205 ) 237 2.76
29 204 236 2.76
30 2.04 2.36 2.75
What conclusion can be drawn from this investigation? g 19 > < O{

Use your graph and the information in this table to explain your answer.
(4)

A o 3 jmpl’i Lhanss.. areliokle dota ..

............... P Culealated value 18 219 cd die Q'.nbm.l
NValue ak  S7 Sgmifeavce bwel ds 2:06,
o Whie g menws  Colocle ki) Valiee 1bjmi‘m’dl~«n
G‘nhhj VOL[-LA-{-«

i{hook.. P#fﬂﬁhum L aéfd-ecl'b
?Lctu.nl'
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ResultsPlus

Examiner Comments

Unfortunately this answer claimed there was no
significant difference so only three marks awarded.
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Question 2 (e)

This question proved to be challenging for most candidates. Although suitable biotic or abiotic
factors were frequently stated only a very small number of candidates explained the possible effect

of the factor on the growth of plants.

(e) Suggest why it may not be possible to draw valid conclusions from an
investigation in which curaua plants were grown in a field.

Give reasons for your answer.

(4)
~Small. Somple mutahmhm;dhumimﬂ ............................................................................................................................
Dafypacaidk. 10, Convol all. vouivles . Since. 414 . the.. omavomanl.:...............
Tempsvobws, con. coude. an. afhed. - 1 tempavoliws. in veass thn move. mdakolic vals ad ...

o duwk move uptaRe o) nubaeds.plom fhe S0 which s ko inaconcals. in JeaulL e ..

- P8 B S0k . alae. & packov effed ke S
= Waker uptakin_ob move e woler s taRin move minevals ows. oMo, taken this leads to...............

TSI T S 7T < N

ResultsPlus

Examiner Comments

This answer gained marking point 1 and then
marking point 4 as an abiotic factor was identified
and the effect explained.
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(e) Suggest why it may not be possible to draw valid conclusions from an
investigation in which curaua plants were grown in a field.

Give reasons for your answer.
(4)

wt\’m\\&d i u.eﬁ“‘“\..’:ﬁt ..F%\’ o H&dhton o,
,,,,,,, Lrprotir ot Thse o ol ofed # mulk
- Nt ol owvoua P\mﬁ o \,)9\*- Woare.,

- Peddlgae ' rot  have M\\ymha K i%\:n\ou}su\ Uenly.

%Z ResultsPlus
Examiner Comments

This response only gained the mark for difficult to
control variables. Other factors were identified but
not explained.
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Question 3 (a)
The context of this question was the germination of sunflower seedlings at different temperatures.

Nearly all candidates gave a response about safety risks. Some commented on ethical issues
though this was not required to answer the question.

(a) A consideration of whether there are any safety issues you would need to take

into account.
(2)

0.l TSRSy DG VS, Bowtr loovas......t00x ... catmin.... kool

Examiner Comments

This candidate has identified the risk of irritants
from plants and the risk of an allergy from this.
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Question 3 (b)

The examiners were pleased to see candidates frequently suggested some sensible preliminary
work that was relevant to the main investigation. There was little evidence of generic answers being

given by candidates here.

(b) Suggestions for preliminary practical work that you might undertake to ensure

your proposed method would provide meaningful data.
(3)

....... Q&ﬂ* ,wa..&u& !am.a ;’rapns-aﬁ WM ](n see i¥ !

Lk works :F-'\'c.k S*-'Hmb(»ﬂ WIC‘A"HM dor . sunflose
..... 5&{%\{&‘ 8raw'lh 'iew c.xw-‘)[i semkmbl.fémmd
..... 1w Cr T B O @Jr Suik aut B LT .iw"'m&

b Qe s -3 .Si-cf‘-{'ublw oL
“6 ”“5

-Empcm ke BT LI LY S YN ......q,[.,fg..

% _Sui {—q#c 45 cfzpws{w{' _vexioble,, Suitable
Mgl-\ao!kqmmsumg-w@m{mr See i £
ﬁunfﬁmsﬂdﬂvggmdfkmfeecw ............. 'ﬁn ...

&MkaumW-inlsn%ndQMVnﬁMb’ ..........
HM-}—MSMd ho bt Aotem . inka tengideva~
Lo, e cuud s:eu{LK: need Lo be tolus.

PN sk ,...,.,........,Swm/ﬂm

{Z ResultsPlus
Examiner Comments

This answer describes appropriate preliminary
work for three marks.
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(b) Suggestions for preliminary practical work that you'might undertake to ensure
your proposed method would provide meaningful data.

(3)

Make amini—taol to. see e proposad.
oetrod ool bor.,. Fed e right Aar (8}
Lo vy =sesdh 0gS. oot die..BFd e
fght e 4o do.Anis Tnvestigniion. s:»m

Qﬁ\& . wil offect the  rofe of groudth.

{Z ResultsPlus
Examiner Comments

This answer gained marking point 1 and 2. The last
sentence is too vague to gain a mark.
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Question 3 (c)

Nearly all the candidates gave detailed accounts in a logical order that confirmed they had carried
out this type of investigation in a laboratory. All the marking points were regularly seen by the
examiners. Some candidates did not define the dependent variable with sufficient care to gain
credit.
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(c) A detailed method, including an explanation of how important variables are to be
controlled or monitored.

[2 marks are available in this section for the quality of written communication.]
(10)

WWM&' ...... Vo ia e in s Lafequnet (S
e o OO VA (O e, ot oy Sl

o Some g ond. Sice: POt in Switoe SO eh mebntey
......... A oYt UadicMa 000065 Mo o\ { such 68 Sail, Sawped

.............. e ol AT ) Dace. Koty owe Qv ke ke goiak
wmnmwm%m ..... Yo QP N N
Ve sk ages: - edie  melien agar and fein.

eiukmmauai—sammm(ggm\ﬂmg.m
Seed Ui t

P mhkarmmmumwwnH

WM;E%Q@‘,Mﬂﬁ;iSLH@H{)
ag o cling. on. Mfmumﬁﬁon1qgmanmhy

e o0 ra 1Y A (Dt for ooaBOeANS s

OB GAROSATE s .. ook A (oon . 1. 6. e pin XA

Yo o woavNed L T \Mes Ao (om0 (o

‘Os._()ﬁ LWy 3t Fades . Gk gueh.. AISYANEE. FOM
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....................... w onanlag -
...................... qua.u- X w‘\r\a\a“._._.qumh B Ore DA de

ResultsPlus

Examiner Comments

This answer gained 5 content marks and 2 for
quality of written communication.
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(c) A detailed method, including an explanation of how important variables are to be
controlled or monitored.

[2 marks are available in this section for the quality of written communication,]
(10)

variable TS . temperakure. . place ...
the :un flower mgd.#m?t ‘!.'.‘ a

range. af Eunp;u ....... ........ e

Il).im.l.m-m............,« ——geeed——ink®  same.  number  of feeols

Linto._the plat

mcafmhpmf-‘namwo utcaly  Cm,

mmaihﬂ'(;)mchmmpmmre ........

The . .depen vw'abl-‘-'crhe.mte.-f'f?rmofh;

s can  be memwmbvwmwngiﬁanumbm
of 4acds  \eaveS.  or. .numbe. . .of. ceeds.  germinated...
Lover. a. .| week  pertod Of . +Hme.

...... V auahlusunhasugn.tmmnﬂq chowd be

(omtroited . by .. placing . light . bulbS. . of. same
..mmqﬂg at the mme dictance ¢én (0 the

.fo-lshou-ldbak&ptwns*m

Mhmwbtjcmhgtmtmllgdbriumn? humiolfiers

ake  sure  that  the  same  goil 'S  place for

pots:.. The (’md.t‘ent nf Slope. = make  sure ...
Mat_ the plot s, . Hat. . _and it doesnt

haye o glope.. ﬂqe Of . =g seeds. . Chpu.{d be mrrolfed
Temperature range

.......................................... G°'¢)
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Moke  sure  that  the  geeds  are of the same
Specres. . take  seeds . from . me . plant. X:tay seeds

for&mhrminﬁnhﬂclsffheyWE.?mbl#
Repeat  the _expermen  under  each temperature for. . ...

okleast 2. Hmes  ond ettty
numbtrﬁfsee.d,lmg ......................................

fonstand  and. changeng the  temperature for rest

Of.. the _ temperatures e

Lount  the  number ot leaves  at  fterent

%Z ResultsPlus
Examiner Comments

This is a carefully written answer which includes a
correct statement about the dependent variable.

Ten marks awarded.
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Question 3 (d)

Most candidates presented tables in an appropriate format. However some tables were not given
headings with units or the heading and the units given were not appropriate for recording raw

data. A table does need to show that repeats could be recorded. The majority of candidates did
suggest an appropriate statistical test.

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

i~ on (@)
ol
Yord
T{WQ L WU oo ok ~ley  (eDwis A : km:ul.b
N

Oy Y
\ = 2, W MmeO.~

10°C

AP

3

ko’

50° c— | ! \ {

\

i .
t >

(o 7 %o lo So ity
(Y

A ADHL it oppspisie  Moikaend beadings - Shentel P Gaeel
S O N (oS = (oG = W ¢ W PP W { GO~ SO o (o0 S =8 (G VAL T SN e S

SR AN K O @O ST e
Co\ualakec\ an:) ............ g’h\%brvﬁk%ula_kmhﬁv\%v

o oven. & (e qoph Shadd Blte B e AN

ok oo ~ O A C

lrivb%@c&kn%mpqéﬁxc&@hm'm&qh*@“

AR,
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ResultsPlus

Examiner Comments

This answer gained 4 marks. The table and sketch
graph could be easily understood.

ResultsPlus

Examiner Tip

Candidates should be reminded that units should
not appear in the body of a table.

IAL Biology 6 WBI06 01
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rata of

(d) A clear explanation of how your data are to be recorded, presented and analysed 3
in order to draw conclusions from your investigation. S &15-4
{4!
\],;
Tempua | 9# At Jpectic day -
9{3@.@. Aoy / ( Itf’@ /e pectc dey J
Q,nvwoh I 5‘\‘648%{0 01 (23 e
10
20
30
4 0
50
. Aot vate 7
Tpuotuat/s¢ oy deia flngacy
Lo
2o
50
= 2

Thu dloﬂa witl be e corded usmg g Fable - The Llayout of the
tabla & Ghown aoove - The data will be precented lamg o
line qraph. X-onit will ke teopesature of teedlingls eione
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<QZ ResultsPlus
Examiner Comments

This is another example of a complete answer
gaining 4 marks.
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Question 3 (e)

Most candidates attempted to describe the limitations of their proposed method. All the marking
points were seen regularly.

(e) The limitations of your proposed method.
(3)
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% ResultsPlus
Examiner Comments

This answer gained marking point 1 and 2.
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Paper Summary

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

* Read the question carefully before providing an answer

Carefully check all calculations and rounding up of values.

Draw neat, fully labelled tables and graphs

Use subject specific terms to help support an answer

Plan descriptions of investigations before writing to give the best chance of gaining the marks
available
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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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