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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS and A
Level Biology (9700), and to show how different levels of candidates’ performance (high, middle and low)
relate to the subject’s curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, each response is annotated with a clear explanation of where and why marks were
awarded or omitted. This, in turn, is followed by examiner comments on how the answer could have been
improved. In this way it is possible for you to understand what candidates have done to gain their marks and
what they will have to do to improve their answers. At the end there is a list of common mistakes candidates
made in their answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from Teacher Support as the Example Candidate Responses Files. These files are:

Question Paper 22, June 2016

Question paper 9700_s16_qp_22.pdf
Mark scheme 9700_s16_ms_22.pdf
Question Paper 33, June 2016
Question paper 9700_s16_qgp_33.pdf
Mark scheme 9700_s16_ms_33.pdf
Question Paper 41, June 2016
Question paper 9700_s16_qgp_41.pdf
Mark scheme 9700_s16_ms_41.pdf
Question Paper 52, June 2016
Question paper 9700_s16_qgp_52.pdf
Mark scheme 9700_s16_ms_52.pdf

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at
https://teachers.cie.org.uk
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Introduction

How to use this booklet

Example candidate response — high Examiner comments
Answear-all the questions. o This candidate has
Statements A fo E are about the struchufe and functioning of respondad as requested
s - RO T S, and given answers that
/__ sARE. o are concise and are

rlhﬂmdshbemmhgmmwmw /

Examiner comments are
alongside the answers,
linked to specific part of the
answer. These explain

Answers by real candidates in exam
conditions. These show you the types
of answers foreach level. [ ———————————————

; ; the active site being partially floxible and
Discuss and analyse the answers with ':m o

wour learners in the classroomto where and why marks
improve their skills. e bt S Sl LS were awarded. This helps
enzyma, with & terfiary or quatermary structuns you to interpret the
that results in an shape. standard of Cambridge
______ Glabulor. .. exams and helps your

; learners to refine their
D The term for enzymas that function outside cells. exam technique.

...... (VL G e=N1TH) = S, \

E The concentration of substrate that enables an enzyme to-achieve hall the madmum rale of
reaction,

________ Ko Malue

P,

Bl Total mark awarded =
(Total:5) | Soutof §

How the candidate could have improved their answer

Stating for E the ‘Michaelis-Menten constant’ wo
However, knowledge that this is also referred to
was able to gain full marks.

This explains how the candidate could have improved
their answer and helps you to interpret the standard of
Cambridge exams and helps yourlearners to refine
exam technigue.

Common mistakes candidates made in this question

A. Some candidates only gave the term “activation’ o . ) )
strictly correct it was allowed. This lists the common mistakes candidates made in
answering each guestion. This will help your learners to
avoid these mistakes at the exam and give them the

best chance of achieving a high mark.

B. Some candidates gave a mixture of terms, such
induced substrate’, lock and key fit'. The exami

C. Named globular proteins were incorrectly given as
commonly seen. The speflings of ‘globular’ were not always cnrrect

TSl
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Assessment at a glance

Assessment at a glance

Candidates for Advanced Subsidiary (AS) certification take Papers 1, 2 and 3 (either Advanced Practical
Skills 1 or Advanced Practical Skills 2) in a single examination series.

Candidates who, having received AS certification, wish to continue their studies to the full Advanced Level
qualification may carry their AS marks forward and take Papers 4 and 5 in the examination series in which
they require certification.

Candidates taking the full Advanced Level qualification at the end of the course take all five papers in a
single examination series.

Candidates may only enter for the papers in the combinations indicated above.

Candidates may not enter for single papers either on the first occasion or for resit purposes.

All components will be externally assessed.

Component Weighting \
AS Level | AlLevel |
Paper 1 Multiple Choice 1 hour
This paper consists of 40 multiple choice questions, all with four options. All 319, 15.5%

questions will be based on the AS Level syllabus content. Candidates will
answer all questions. Candidates will answer on an answer sheet. [40 marks]

Paper 2 AS Level Structured Questions 1 hour 15 minutes
This paper consists of a variable number of questions, of variable mark value. All 46% 230,
guestions will be based on the AS Level syllabus content. Candidates will

answer all questions. Candidates will answer on the question paper. [60 marks]

Paper 3 Advanced Practical Skills 2 hours
This paper requires candidates to carry out practical work in timed conditions.
This paper will consist of two or three experiments drawn from different areas of 23% 11.5%
the AS Level syllabus. Candidates will answer all questions. Candidates will
answer on the question paper. [40 marks]

Paper 4 A Level Structured Questions 2 hours

This paper consists of a variable number of structured questions each with a
variable mark value (Section A) and a choice of one free response style question

worth 15 marks (Section B). All questions will be based on the A Level syllabus h 38.5%
but may require knowledge of material first encountered in the AS Level

syllabus. Candidates will answer on the question paper. [100 marks]

Paper 5 Planning, Analysis and Evaluation 1 hour 15 minutes

This paper consists of a variable number of questions of variable mark value _ 11.5%

based on the practical skills of planning, analysis and evaluation. Candidates will
answer on the question paper. [30 marks]

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and
Teacher Support at https://teachers.cie.org.uk

6 Cambridge International AS and A Level Biology 9700
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Paper 5 — Planning, analysis and evaluation

Paper 5 — Planning, analysis and evaluation

Question 1

Example candidate response — high

Examiner comments

1 Grassland is an important breeding habitat for some birds. These birds feed on plant material and
invertebrates. Biodiversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goats, grazing on growing plant material. ’

A group of students investigated the effect of grazing by domestic herbivores on the plant
biodiversity of a grassland as measured by Simpson’s Index of Diversity. They investigated two
areas. One area was grazed by herbivores and the other area was not grazed for many years
because it was surrounded by a fence to keep out the herbivores.

(a) State the data that the students would have collected from the grazed and ungrazed areas to
calculate Simpson’s Index of Diversity.

azed. ..ateal

................. Neee TN T

; dpedes,
..... ‘Hae,@%nwmbwofmotgw aﬁc(l&fmu e,o

3(@24&.4(% anek. dotzad /\utm,log,f;)f ndleuielueds
{-PIMMS‘VQM«&&!JM‘?!A@Q((\%{uno*faxeozdf@\»[z]

(b) Deécribe a random.(unbiased) method which.the students could have used to collect the data
needed to calculate the biodiversity of the plant species in the two areas.

Thé description of your method should be detaited enough for another person to follow.

..... Wikh... 2. Measuang. . depes. measucs... due. dimens (0S..of ...
0 e feace.. smramrg%aqagw\adma—b@mj .....
%csamammensim,(mg%mdmdﬂ)qmaflc

LZ?’Y‘MM o . ¢
....... k... e rale ... e Al THES..... 4. T 2080
...... Ahe...peaimerteds...of... ath... doe... 208p. GTWJ( andk
LR CE.... AL 0L P 5P SaN G N, plack......
adadiaks.. of. Ahe.. Same.. ze.. cach.. ime. {g.a. 4m.x.
4 & N
: - Has.... <t efermin
im)rmdﬁm‘j(slﬁ%d@melmﬂ«m .......... ¢..cletednnngo.......

enndarcel aﬁr %&SMA&L ..... Lmobg@g’ Use. . ranalom

L3

Méaob\ﬂbbmobfat;tdefrﬁf\cj"f/\éa(.effefzﬂff"ffeotd
il plO0ks... ot fuly...a0d. Sadrudate.... dhe.. aumber.of.
B PLONES... 10 AL ... S[1224RS.... ﬁavna(bf%eatmpf?@ﬁ-
we...ole.qot..oeed.. 1o '

o The candidate gains
credit for descriptions of
both sets of data
needed to calculate
Simpson's Index of
Diversity.

Mark for (a) = 2/2

e The candidate gains
credit for describing a
suitable method of
marking a study area,
stating that the area
should be the same and
specifying both grazed
and ungrazed
grasslands should be
sampled.

e Further credit is gained
for a correct choice of
apparatus to use to
collect data and for
specifying this should be
a standard size.

e The candidate describes
a suitable method of
obtaining random
numbers and how these
may be used to place
quadrats.

e The candidate makes
an acceptable statement
about the collection of
data from the quadrats.
By this point they have
achieved maximum
credit for this part of the
question.

Cambridge International AS and A Level Biology 9700




Paper 5 — Planning, analysis and evaluation

Example candidate response — high, continued

Examiner comments

DF Aol l4s. plonk s S e alkle. dn. 2de0m fy... hat
eﬂxeq ..... ALR...10d... diffeaentk...Lpleies. .o (’-r‘aﬂl'~U57:]
«H\e, Same...dedad oumbker... ,{1{4@045‘ r&{om;('

4% p.f.eggz@ce. ...... (QS.LP(Q....’.‘.’.‘.’.\% ..... faacc«thmtt 'chr ......

""" pa lLNo. o(#.cr\d\‘oco{:;w\\s Jd
Spect®t el and ["T gl ... i

srssssssensvrassrsenssnaniarrrescrrafarsasionnanennesnrribrecsee

.--............-........-u..--. ..............

...wa P ffwmwtm, r(’m Syagien's.. 9 ......

(tlant)

Bt X2 Dw@mg h.cadeulate. . ot f.'.:’:.sfz.cc..tu .................
...ﬂlwecSL§ Lo dhe.. GMZ&A MM A mxz’zaQ ...... icum( .......... —

...................................................................................................................................................

ndmbe.r.. of m&uwﬁufds ..... gg%ﬂ&g ee,«{e(MD(N’strhe,
oo e OF plank. f(awwt 9{7@;&3 . jmxwl Juos.

k.. L. frémo ’tu Ay dis&. 0180 L. BN

Lhows.. low. speses.. A«vm\@ ﬁ Nadadg e loser te.. 4 '
-%mswﬁ ........ p@ﬂ#....b}mqy..m!g ..... WLmt(ab&amtw ........

ﬂm%f“d //1{-‘\0( 5NL.. q%/ LC"LJY?&“\(O" Liqc?(»-...-........
; fkbbl i

...................................................................................

@ Credit could also have
been awarded for
standardising the
number of quadrats
used for each type of
grassland.

e The remainder of the
answer describing how
to use the data to
calculate Simpson's
Index of Diversity is not
relevant.

Mark for (b) = 8/8
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Paper 5 — Planning, analysis and evaluation

Example candidate response — high, continued Examiner comments

The students also investigated the effect grazing had on the height of one particular species
of plant. Their hypothesis was:

e Credit is awarded here,

The mean height of the plant is greater in the ungrazed grassland than the grazed although the dependent
grassland. variable is actually the
(c) State the independent and the dependent variables in this investigation. height Of,the plant. The
el o _ Qﬂ mean height is a
indeperident variable .....4\{GZ, N TAsCd ’(@’Y"LSS'(M 5 calculated variable.
dependent variable .......EaN... e of the pla €h............. 1
peTRsnivarate ot..of.the..g 8 M Mark for (c) = 1/1
(d) Table 1.1 shows the results of their investigation.
Table 1.1
height of plant/mm
sample number
grazed area A * ungrazed area
1 586 y 858
‘2 549 73
3 526 _ 864
4 589 “ 901,
5 545 ) _84‘7
6 538 3
. 7 573 864
8 549 879
9 604 , 864~
10 611 ' 888
mean - 567 ) ' 870
mode 549 1 98y o—| © The candidate
“median ' 561 T 364 calculates both values

correctly.
(i) Complete Table 1.1 by writing the values of the mode and median for the ungrazed area.

5] Mark for (d) (i) = 1/1

W
447,959 3ey, 8oy, %Yy, 873, 874,998 907 .

Cambridge International AS and A Level Biology 9700 9



Paper 5 — Planning, analysis and evaluation

Example candidate response — high, continued

Examiner comments

. (ii) Use the information-and formula below to caléulate:the-standard error for these results.

Give your answers to 3 significant figures.

8y= -\% Sy = standard effor
s = standard deviation
A= samplé size (number of obseivations)
grazed area: §=29.5"
ungrazed area: .s=157"
standard error, grazed area = q33 ................................ PR R TR @
.standard error, ungrazed area = L"o' Q ...................... [2]

Standard error. is used to calculate 95% ‘Confidence Intervals(CI).
The values for: the grazed area are 548. Smm to :585.7mm. . '
(iii) Use the formula below to calculate the confidence intervals for the ungrazed area.
95% CI = mean+2 Sy,

Show your working.

8To+2 (vat) and 10— z(qﬂ@

= 879.9 and  B60-1
ungrazed area géoi ............... mm to ........ 3 7610' ......... mm [2]
(iv) State what information is gained by calculating the confidence intervals. ‘ @

B\ / Lofidence... ket meant.. tnak.. we.can. ke ..

within-the ang Qe

A cetbake. dhak. the bug.. sorduis. .. rgreﬁm lies e
e, e el sthe, smfwfd ermr.- foy. xaloy
.{pf...@razgg\...maa (£ anotner. samgle . cotiakesh el e,

haght ‘%'ﬂ-uz. plants n dhat gamle
Iy ceckain. dhe. et tLmld. . lye,huzo/\ SU8.2 wnd ST

@ The candidate
calculates the correct
values and presents
them to an appropriate
number of significant
figures.

Mark for (d) (ii) = 2/2

GJ The candidate
calculates the correct
values and presents
them to an appropriate
number of significant
figures.

Mark for (d) (iii) = 2/2

@ The candidate shows an
understanding of the
role of confidence
intervals in setting the
level of certainty that
can be used in
assessing data, in this
case the mean value.
The example that
follows makes the same
point. Other roles of
confidence intervals,
such as assessing
statistical significance
are not considered.

Mark for (d) (iv) = 1/2

Cambridge International AS and A Level Biology 9700




Paper 5 — Planning, analysis and evaluation

Example candidate response — high, continued Examiner comments

{(e) The students used the mark-release-recapture method to estimate the population of an
invertebrate animal found living on the grassland. They used the formula:

number of animals marked in the first sample x.total number of animals in the second samplé
number of marked-animals in the second sample

State two precautions the students sh{ould’. have taken to ensure that the results they obtained
were valid.

@ The candidate is
awarded marks for both

Suffeaed... e Ar.. ma.... widh The, o«{h@rﬁngs(q of their answers.
Lanimals vcandamiy, ' Mark for (e) = 2/2

...:kh.@..j......w.e“(e,;.ne‘&g..aseo)v s oo Brnaansasamvessn 2]

...... the.... bl £ 2.4 ,

(f) The population of an invertebrate that feeds-on seeds was estimated in'both.the grazed and
ungrazed areas. Predict which area would have the greatest population and give a reason for

your choice. : . @ @ This answer is not

choice ... ’”’\2,6(‘47‘6?157\ R R AT awarded any marks.
; ‘ cm_h'nu;{ai be'ts3) The description of the

reason J5200M8¢.. {AM.IY&OUL}) Yanove.. Vka,(\bS @‘ﬂiﬁef@"'\%% ..... 1 effect of grazing on

Answer” 4—# oo hnu Total: 21] plants is not valid.
> ssmLAONeS bj noDbvg e whole plants sy Grazing constantly
e ' removes growing

.._.f:{S go ot Wf Q-éeo(-,g Afe no Low removes grow
b T ol g | e
AL é»epogu{ & Ue Hus) A when s57] and seeds is reduced.
TR CCIrS S0 vertelroated ar

w bl b foed o mang o el

Mark for (f) = 0/1

st hare [ oeazed fand) -
N — Total marks awarded =

19 out of 21

Cambridge International AS and A Level Biology 9700 11



Paper 5 — Planning, analysis and evaluation
How the candidate could have improved their answer

(a) The answer was clear, although the two phrases in brackets were a critical part of the answer and would
have been better given outside the brackets.

(b) The candidate went into the detail of calculating Simpson’s Index of Diversity from the results; it would
have been better to omit this as the question only related to a method for collecting the data.

(c) It would have been better to omit the word ‘mean’ from the answer for dependent variable, as what is
being measured is the height of the plants and a mean is a calculated value.

(d) All the calculations were correct. However, in (iv) the answer gave the same information twice. The
candidate could have improved their answer by commenting on the reliability of the confidence intervals for
the grazed and ungrazed grassland.

(f) The candidate’s explanation was incorrect, but in general the answer needed to be much shorter. Only
one answer line was provided here, indicating that only a minimum number of words were needed.

Mark awarded = (a) 2/2

Mark awarded = (b) 8/8

Mark awarded = (¢) 1/1

Mark awarded = (d) (i) 1/1, (ii) 2/2, (iii) 2/2, (iv) 1/2
Mark awarded = (e) 2/2

Mark awarded = (f) 0/1

Total marks awarded = 19 out of 21

12 Cambridge International AS and A Level Biology 9700



Paper 5 — Planning, analysis and evaluation

Example candidate response — middle

Examiner comments

1 Grassland is an important breeding habitat for some birds. These birds feed on plant material and
invertebrates. Biodiversity of the habitat is maintained by domesﬂc herbxvores, such as sheep,
‘cows and doats,- grazmg on growmg plant’ matenal '

A group of students .investigated the. eﬁect of grazing: by domestic herbivores ori the plant
biodiversity of a grassland as measured by Simpson’s Index of Diversity. They investigated two
areas. One area was ‘grazed by herbivores and the other area was not- grazed. for many years
because it was:surroundéd by a fence to-keep out the herbivores. .. i

(d) State the data that the students would. have collected from the :grazed:and. ungrazed areas to
calculate Slmpson s Index. of Dlversny o

(b) Descnbe a random (unblased) méthod which the.studénts could have used to collect the data
needed to calculate the biodiversity of the plant species in the two areas.

The d'escr'iption of your methed should be.detailed enough for another person to follow:

not qvu—zed by hevb..vova_o fo.v wAcny %eq ve. quve

................. B veersap

Mot samthz otcuivs in Fhese 2 distnet ayeos - Anese desciptons
....................... O ichogen

@ Diversity is caleulcited using Q'Imp:ow’i‘ index of

Dn!evs«hd Formulo - l—i n).g,

6 2 (peQ closed vcmo\Omur +hvo we a q,urz’stadvarc Y

ong of Hhe > cweae (th cvea in whick the quadrat

o This answer does not
earn credit as the
candidate refers to only
one species, rather than
the number in each of
the species present.

e This description of 'N' is
not specific enough. The
question is related to the
effect of grazing on
plants; ‘organisms’
could mean species
other than plants.

Mark for (a) = 0/2

e The candidate gains
credit by making a clear
reference to sampling in
the two types of
grassland.

e The candidate does not
give a method for
randomising, but does
gain credit for using the
correct apparatus of a
standard size.

e The method of placing
quadrats is not credited.
Examiners expected
candidates to know how
to use a method of
randomising within the
study area to act as co-
ordinates for placing
quadrats.

Cambridge International AS and A Level Biology 9700
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Paper 5 — Planning, analysis and evaluation

14

Example candidate response — middle, continued

Examiner comments

. Pioini sp eETE FREF &V ne}
and wfitren down og numerals - bart of the guad rdlf cve, |
i L o N

® Step 4 15 repecied fov o fuviher 4 et af ghffevent

the civea not grazed by hevbivored - formuld s

@ Credit is not awarded
here as it is not clear
that it is the number in
each species that is
recorded, not the
number of different
species.

e The candidate gains
credit for stating that the
same number of
quadrats would be used
in each area.

6 Credit is given for a
safety consideration,
even though the method
of using the quadrat is
not appropriate.

Q Credit is not given here
as the candidate does
not make it clear that
the replicates would be
in different areas of the
grazed and ungrazed
grasslands.

@ The rest of the
candidate's answer is
not relevant and shows
some misconceptions
about controlling
variables in a field
investigation.

Mark for (b) = 5/8

Cambridge International AS and A Level Biology 9700




Paper 5 — Planning, analysis and evaluation

Example candidate response — middle, continued Examiner comments
_The students also investigated the effect grazing had on the height of one particular.species
- of plant. Their. hypothesxs was: 2
The imean height of the plant is greater in the: ungr'azed grassland Than the grazed
grassland.
(c) State the | mdependent and the dependent variables in this investigation.
- independent vanable 'hQ* peoF igig‘fl;ﬁ grem«ad O ................... m This is an acceptable
 herbYvOrES: _ ¥ RICTVCR S Vs ente ogf _ answer.
dependentvanable ¢°“’\ V“Z'q’ t.of o Pots) vhcutay spe 7. 1]
PlC!YPb ) . : M
' (d) Table 1.1 shows-the re_sults of their investigation. ) - . . ark for (C) =1/
Table 1.1
. . ' helght of plantlmm
'sample number
o grazed area | . ungrazed area
1 586 o )
2 s499 8’
3 526 N 864
4 s | s
] 5_ 545 ‘ . 5 847
6, 58 | e
7 573 _ . 864
8 o os49 | 879
9 604 - T ses
10 G . 888
" mean , 867 ‘ 870 . :
mode 549 | se4 ® @ The candidate
'median i} T 864 calculates both values
' = SN i = correctly.
(i) Complete Table 1.1 by wntlng the values of the mode and median for the ungrazed area.
1] Mark for (d) (i) = 1/1
§47%,85%,862, 864, 86k, 864 8%2, 87101 888, 90|

Cambridge International AS and A Level Biology 9700 15



Paper 5 — Planning, analysis and evaluation

Example candidate response — middle, continued

Examiner comments

(ii). Use the information<and formula below to calculate the standard error-for thesé results.

lee your answers to 3 significant figures.

SM = % 'SM = standard efror

s = standard deviation

n=sarmple size (numbet of observations)
grazed area: - §=295 . 5 29.5
: o o ?rqzed F
ungrazed area: $=15.7 v J 1 O

: Qm;tv\gio(wd =__|E—_:1
P

standard error, grazed BIGE = iR LT TR G R
.9 6 N
standard SITOr, UNGIAZEA AIEA = ..cvivercrersirinesionmirnssisinesessnsssassssissasssssngssssnosgossanas S 24
Standard error is used.to calculate 95% Confidence Interva|s.f(Q'I).
The values .for'the.gfazed,area are '548.3mfn t6:585.7 mim:
(iii) -Use.the forrnula' below to calculate the confidence intervals for‘the ungl:a'zedvarea.
95% CI = meanx2 S, l

Show your working. '

-840+ @-96)2 | .

= 810 +9g2 ov -870 ~ q9.92-

-539.92

ungrazed area g .............................. mm 0 .oiieineenn eesniies s e MM [2]

(iv) State what information is gained by calculating the confidence intervals.
S wWhetner the diffevence between 9— weans g

ove no'r s.thccmr Hnegp have occuVeog ‘0‘({ chome -
(o msceviain the Provouo‘fl TSV GES TS TR A

Ahe means ave consrdleved 4o be c’Q“‘-ﬁcanHEf ol ffevent -

@ The candidate correctly
calculates both values
and uses an appropriate
number of significant
figures.

Mark for (d) (ii) = 2/2

@ The candidate =
calculates both
confidence intervals
correctly.

Mark for (d) (iii) = 2/2

@ Although the
candidate's answer
shows an understanding
of one role of
confidence intervals, no
marks are awarded. The
answer is too general
and not related to the
actual values in the
question. Examiners
expected candidates to
realise that the
confidence intervals for
the mean height of the
plants in the two areas
do not overlap so the
difference in the mean is
significant.

Mark for (d (iv) = 0/2

Cambridge International AS and A Level Biology 9700




Paper 5 — Planning, analysis and evaluation

Example candidate response — middle, continued

Examiner comments

. (e) The students used the mark-ieléase-recapturée method to estimate the population of an
invertebrate animal found-living on the grassland. They used the formula:

number of animals marked in.the first sample x total:number. of animals in the second sample:
) ’ “number of marked-animals in the second sample

State twoprecautions.the students.should have taken.to ensure that the results they obtained °

were valid.

(f) The population of an invertebrate that.,fe‘eds on séeds was estimated in both. the grazed and
ungrazed areas. Predict which area would have the greatest popuilation and give a reason for
your-choice: i

Uf\gfoweol' v ects -

CROICE ..oeeeieaSereeiisseesisisssesisisecssssesssssenismssssssensessssineserssssesssssnsssssssnsassnsssssansssns @ .................
yorhd unts evepafes ang Hhey can
reason HQ'qIfO'P()\u‘}d"’H 1]

vecich ¢ qreater vepreduchve ade and '
undergo pollinotion. (s produces seeds:
Seeds consumed by wverrebrote- (alter
plants haye move leaves , o longer stermn and-

move fvurks - Fruaits prod ucer ceecls -

[Total:21]

@ Marks are awarded for

each of the first two
statements in the first
two lines. The question
specifies two, and only
the first two are marked,
irrespective of the
numbered lines. In this
case the candidate
benefits, as their third
sentence and all the
statements in number 2

are not creditworthy.

Mark for (e) = 2/2

@ The candidate is

awarded a mark for this

answer, although the
reason is rather long.

Mark for (f) = 1/1

Total marks awarded =
14 out of 21

How the candidate could have improved their answer

(a) A more precise description of ‘n’ would have been ‘the number of plants in each species’ and ‘N’ ‘the total

number of plants in all species’.

(b) The candidate could have described a better method for placing quadrats, for example marking an area
with tapes and using a suitable method of randomising, such as a random number generator or app, to
identify co-ordinates. The answers also showed some misconceptions about standardising variables and the

use of a control in field studies which were also irrelevant to the question asked.

(d) (iv) The candidate should have stated that confidence intervals are used for setting the certainty of data,
in this case the calculated mean, and should have used the actual values in the question to describe the

statistical significance of the difference in the mean values.

(e) Only two answers were required here; the other two answers should not have been included and the time

saved used to improve other answers.

Mark awarded = (a) 0/2,

Mark awarded = (b) 5/8,

Mark awarded = (c) 1/1,

Mark awarded = (d) (i) 1/1, (ii) 2/2, (iii) 2/2, (iv) 0/2
Mark awarded = (e) 2/2,

Mark awarded = (f) 1/1

Total marks awarded = 14 out of 21
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Example candidate response — low

Examiner comments

1 Grassland is an important breeding habitat for some birds. These birds feed on plant material and
invertebrates. Biodiversity of the habitat is maintained by domestic herbivores, such as sheep,
cows and goats, grazing on growing plant matérial. ’ -

A group of students investigated the effect of grazing by domestic herbivores ori the plant
biodiversity of a grassland as measured by Simpson’s Index of Diversity. They investigated two
areas. One area was grazed by herbivores and the other area was not grazed for many years
because it was surrounded by a fence to keep out the herbivores. 5

(a) State the data that the students would-have collected from the grazed and ungrazed areas to
calculate-Simpson’s Index of Diversity. &

. o o Ronizen of, oxgponisms. o a0, spesdes. v et foesred 4

w\%w:zeo\ areas. .

T nfeation 1 vzguired o calemtale SimpsonsTndex. ef ...
. 'Di\le/m'ﬁ} o’

(b) Describe a random (unbiased) method which the students could have used to colle_ct'the data:
needed to calculate the biodiversity of the plant species in the two areas.

The description of your method should be detailed enough for another person-to follow.

Jin.oe. quadmt. . Nso. cownt view. mang” ok Yok, came, spe

Ff@&mtv\—wlakwva,b .These Nawuwe must be, plotted in o

Jable ds. follows .

ecien Diversity whidy ik Yefrevent tne pwddvevsity of

Yaat O0ea .

o The candidate is
awarded a mark for their
second sentence, but
does not make it clear in
their first sentence that it
is the total number in all
of the species that is
needed.

Mark for (a) = 1/2

9 The candidate is
awarded a mark for
using an appropriate
piece of apparatus.
Although they refer to
random sampling, there
is not enough
information about how
the randomising will be
done to gain any further
marks.

e The candidate describes
an acceptable method
of collecting data from a
quadrat.
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Example candidate response — low, continued

Examiner comments

Simpeont Tndex o,[i

Teat Copssed must olso bedme  belwerre e some ;/pgaeoo,ﬂ ,,,,,,,

gencic VeuiouA m).

eprenont?. an. intrenres o iod versi fye)

Fzm:.ag-..mam...a.u.d@.l..'.‘.a.l

0 The candidate includes

a great deal of irrelevant
information about how
to calculate Simpson's
Index of Diversity on the
first half of this page.

6 The candidate gains

credit for stating that
sampling is carried out
in the same way in both
areas.

The remaining part of
this answer is irrelevant
as it describes how to
use information; the
question is about how to
obtain suitable
information.

In this part of their
answer, the candidate
appears to have lost
sight of the fact that this
is field study.

Mark for (b) = 3/8

Cambridge International AS and A Level Biology 9700
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Example candidate response — low, continued

Examiner comments

The students also investigated the effect grazing had on the height of one particular species
of plant. Their hypothesis was:

The mean height of the plant is greater in the ungrazed grassland than the grazed
grassland.

(c) State the independent and the dependent variables in this.investigation. 6
independent variable e aring _ -
dependent variable ..... mwnv\dal«.\:o&%e, A X 11

(d) Table 1.1 shows the results of their investigétion‘

Table 1.1
height of plant/mm
sample number —
grazed area ungrazed area
1 586 j I
2 549 B 873
3 526 . _ 864
4 589 - 901
5 545 - 847
6 . 538 ' 862
7 573 . . 884
8 549 : . 879
9 604 . 864
10 611 - 888
mean ' 567 ' 870
mode 549 » b4 0
" median 561 364

(i) Complete Table 1.1 by writing the values of the mode and median for the ungrazed area.

(1]

6 This answer is not
awarded any marks as
the independent
variable is not precise
enough.

Mark for (c) = 0/1

Q The candidate correctly
calculates both values.

Mark for (d) (i) = 1/1
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Example candidate response — low, continued

Examiner comments

(ii). Use the information and formula below to calculate-the standard error for these results.

(iii)

(iv)

Give your answers to 3 significant figures.

Sy = 755- Sy, = standard error
s = standard deviation
n = sample size (number of cbservations)
/grazed area: s=29.5,
ungrazed area: s=15.7
standard error, grazed aréa = ........ G - X @ ........ AN, S
standard error, ungrazed area = e e [T inureessneninsinsnenanarans [2]

' Standard error is used to-calculate 95% Confidence Intérvals. (CI):

The values for the grazed area are-548.3mm 16 585.7 mm.
Use the formula below to calculate the confidence intervals for the ungrazed area.
95%CI = meanx2 8y, -
Show your working. i |
L cseTrama.
— s+ @EB4EL | .
- 561 - 446

: ®

ungrazed area ....... O . mm to ....... 5 6904‘ ............ mm [2]

State what information is gained by calculating the confidence intervals.

@ The candidate correctly
calculates both values.

Mark for (d) (ii) = 2/2

‘D The candidate is not
awarded any marks as
they have calculated the
confidence intervals
using the mean value of
the grazed area, rather
than that of the
ungrazed area.

Mark for (d) (iii) = 0/2

@ The candidate's answer
suggests they are aware
that confidence limits
are used to express a
degree of certainty, but
has not linked them to
the mean value, which
is the parameter being
assessed. The final
statement, however,
suggests that the
candidate does not have
a clear understanding of
how confidence
intervals are used to
make comparisons or to
assess statistical
significance.

Mark for (d) (iv) = 0/2

Cambridge International AS and A Level Biology 9700
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Example candidate response — low, continued

Examiner comments

- (e) The students used the mark:release-recapture :method to estimate the population of an
invertebrate animal found living on the grassland: They-used the formula:

number of animals marked in the first sample x total number of animals.in the second sample
number of marked animals in the second sample

State two precautions the students should have taken to ensure that the results they obtained
were valid.

1. ot Showd have. used.. .. noKMLcwawr"bq‘pwtw®

() The population of an:invertebrate that feeds on seeds was estimated-in both the grazed and
ungrazed areas. Predict which-area would have the greatest population and give a reason for
your-choice: - .

choice ..QmA(02LE Qred . . ... ... . . . e ensa B amnanossnsncsenensurasBonnsses BT T R

Ahm'e«bm eater

reason ..M. planls <o move MW—WM"—} "‘F&C'fd‘a—(‘ﬁ" .............. (1
Seeds howe keen eXpostol  when Ml plant was

A teeds con not be ohamd b«d 7-mzu~j @
animals ond So gare left pevand. '

—

[Total: 21]

@ The candidate gains
both marks in the first
line as ‘non-toxic’ and
‘waterproof’ are
separate features of any
marker used. The
answer given in number
2 is also correct.

Mark for (e) = 2/2

@ This is an invalid
reason. Most domestic
grazing animals eat any
seeds along with the
plant being consumed.

Mark for (f) = 0/1

Total marks awarded =
9 out of 21

How the candidate could have improved their answer

(a) The candidate could have stated more clearly that the second piece of information needed is the total

number of all the individuals present.

(b) The candidate should have included much more detail about how to randomise the quadrats and how the
sampling on the two different areas would be standardised, for example, the area, the number and the size
of the quadrats. The information given in the answers about how to calculate Simpson’s Index of Diversity

was irrelevant and should have been omitted.

(c) When identifying an independent variable, the candidate should have taken into account all of the
information given. In this case, as two areas are being compared, the answer should have included both

grazed and non-grazed grassland.

(d) The information in the question needed more careful reading to avoid making an error in calculation. A

clearer understanding of confidence intervals was also needed.

(f) More thought about the effect of grazing on the ability of plants to reproduce might have helped the
candidate to reason that since growing shoots are removed continuously, the plants have less chance to

produce seeds.

Mark awarded = (a) 1/2
Mark awarded = (b) 3/8
Mark awarded = (¢) 0/1,
Mark awarded = (d) (i) 1/1, (ii) 2/2, (iii) 0/2, (iv) 0/2
Mark awarded = (e) 2/2
Mark awarded = (f) 0/1,

Total marks awarded = 9 out of 21
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Common mistakes candidates made in this question

(a) Some candidates gave imprecise or inappropriate descriptions of the data collected for Simpson’s Index
of Diversity, for example, frequency, percentage cover and density.

(b) Some candidates used the term ‘quadrat’ to describe a large area that is measured to use for sampling.
Some suggested using transect lines for random sampling in uniform areas and described how to
standardise external variables in a field investigation.

Some candidates suggested random placing of quadrats by ‘throwing’ while taking care not to choose
‘interesting areas’.

The instruction asking candidates to describe a method that could be used by another person was not
followed. Lists of the different variables were given without any clear method.

(d) (iv) Some candidates confused confidence intervals with standard error, standard deviation and
probability. Some candidates gave generalised answers that did not use the data in the question.
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Question 2

Example candidate response — high

Examiner comments

2 Medical researchers carried out an investigation into the effect of smoking in a country. A group of

male volunteers had their peak expiratory flow rate (PEFR) measured as shown in Fig. 2.1.

—_—

PEFR measures the maximum speed of airflow through the bronchi during breathing out in

Fig. 2.1

dm? per minute (dm3min~1). Peak flow readings are lower when the airways are constricted.
Sl

—_—
The volunteers were grouped according to the number of packets of cigarettes that they smoked

per year. Each packet contains 20 cigarettes.

Table 2.1 shows the results of the.investigation.

Table 2.1
group 1 2 3 4 5
number of packets of cigarettes 0 . 1-50 51-100 101-150 151-230
smoked per year
mean number of packets smoked 0 30.61 73.80 127.27 189.22
pergroup + s +10.47 +16.52 + 9.66 +27.51
mean age of volunteers = s 26.42 22.82 26.66 28.90 36.22
years 5,61 +3.28 + 3.59 +4.20 +3.21°
mean PEFR £ s 513.43 494.70 443.33 350.90 300.00
/dm3min-1 +87.58 | +79.22 +45.14 + 32.38 +46.90
number of volunteers tested 64 14 15 12 8

s = standard deviation
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Example candidate response — high, continued

Examiner comments

(a) State three variables which should have been-standardised in this investigation.
o

e Theil..Condtien. . whilSF. ke the testy foc.....
.ﬁ)(.”&x.m(.k.e....Mz:i.one.‘..&.hw(d....,b.e,...K\'?..S.’fl?.d./?dﬂ@...d_wm_,.u

(b) The medical researchers made two conclusions based on the data shown in Table 2.1.
1. An increase in the number of packets smoked decreases the PEFR measurement.
———— sttt

2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.

support

PERL.i5. L2y N.\.Ac! il A% L. al230 andoep
$o5.. 3. The Jewest with. 300000 asThe. mian. pymba LS
of tonsluson. 2.1 <oes S fWLQCMS€ﬁDM9mQ;>LbY’
Ymﬂ...g\.(je....t‘a.((,easeg from .62 10 3627 asihepees @

Shiotad ok 9o dp
do not support
Fol concluson.one. . 1T.doesnt. Suzmik, vecaue, x..........
Syonda(d... dsdanen. . L [ dand.L...orelap. .
Sgndicantly. s mell os. gmup. & and . (Focmen P
Toronclusan.. 2, aodp. L5 pnoen..age (0. cigotle)
(é/uj’\e/mm“mc/?75womw A7 5O cgullyg

6 ! e-uzézz-n_ |

o The candidate is

awarded marks for each
of their answers. The
example of a time in the
last line has been
ignored.

Mark for (a) = 3/3

e The candidate gains

marking point 2 for
quoting suitable PEFR
figures linked to an
increase in the mean
number of packets of
cigarettes smoked.

The candidate gains
marking point 5 for
selecting appropriate
smoking groups and
quoting the relevant
figures as part of a
description of a trend.

As the candidate
includes the reference
to PEFR in brackets,
they gain marking point
7, although their answer
does not make a clear
reference to the number
of packets increasing
from group 2 to group 3.

The candidate is
awarded marking point
9 for a correct
comparison of the mean
ages of groups 1 and 2
in relation to the number
of cigarettes smoked.

Mark for (b) = 3/3
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Example candidate response — high, continued

Examiner comments

(c) (i) State a null hypothesis for a statistical test to find out whether the data in Table 2.1
— —

supports the conclusion that:

An increase in the number of packets smoked decreases the PEFR measurement.

(ii) State two ways in which the data for group 5 is less trustworthy compared with the data
for the other groups. .

Noamher of._lolunters... reshed 3. S .

[Total: 9]

Q This answer has all the
correct elements for a
null hypothesis about a
correlation between two
factors.

Mark for (c) (i) = 1/1

e The candidate is
awarded marks for both
answers.

Mark for (c) (ii) = 2/2

Total marks awarded =
9 out of 9

How the candidate could have improved their answer

Although the candidate gained maximum marks, their answers contained crossings out and included
important information in brackets. Some information was omitted. A little more time spent thinking might have

resulted in fuller and more carefully structured answers.

Mark awarded = (a) 3/3,
Mark awarded = (b) 3/3,
Mark awarded = (c) (i) 1/1, (ii) 2/2

Total marks awarded =9 out of 9
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Example candidate response — middle

Examiner comments

2 Medical researchers carried out an investigation into the effect of ing:in-a countiry. A group of
male volunteers had their peak expiratory flow rate (PEFR) measured as shown in Fig. 2.1.

Fig. 2.1

PEFR measures the maximum speed of airflow through the bronchi during breathing out in
W).»Peak fiow readings are lower when the airways are constricted.
TN — T

The volunteers were grouped according to the numbe ackets of cigareites that they smoked
per year. Each packet contains 20-cigarettes.

Table 2.1 shows the results of the investigation..

Table 2.1
group 1 2 3 4 5
number of packefs of cigarettes 0 1-50 51-100 101-150 |/ 151-23
smoked per year » ) . ;
mean number of packeté smoked 0 30.61 | 73.80 127.27 189.22
per group = § - +10.47 + 16.52 + 9.§‘6 - +27.51
mean age of volunteers = s 26.42 22.82 26.66 28.90° 3622
/years +5.61 328 (| £3589 A\ %4202 +3.271
mean PEFR+s 51343 | 49470 | 44333 | 35090 | 800.00
- /dm3min~1 E 87.58 +79.22 | .= 4514 | =+32.38 +46.90
| number of 'volynteers tested 64 14 : 15 12 8

s = standard deviation 035 . 3 +.62 34690.
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Example candidate response — middle, continued

Examiner comments

{a) State three variables which swstanqardised in'this investigation.

of....the

wolunieers, with

O S P S R _' - % e i [3]

(b) The medical researchers made.two conclusions based on the data shown in Table-2.1.

*1;* An increase in the-number of- creases the PEFR theasurement.

2. The number of packets smoked increases with age.

State how the results. from Table 2.1 support these conclusions and how they do not support
these conclusions.

support ' .
or. Statement |, the... mwean..... LETR . decreese 5...as
number ot - e
coithe . packets...... Smeked....... i NGreases, dom. Sl3. te. 3009, ..
mean

B Stodement 2.

mwiean age
—_— Y

the..a.number.... .ok packet...smeked...

incresses. ., from.. 2 642... 6

e ACYERSE with
% 3022

do not support > The overlapping o4 Stondard  devition

B -1 A ﬁ@im&nﬁ.....‘.\..,........’fu\“.....ﬁXampLE.;......@msd?.....Ll‘..,....m\d...r..,.....‘......

..... grewp... .. LEER.IS..in. onge.... 313 2. 7. 3822 8 . while.. ...

UV SO P70 MO 44 T P SO 2 W O 2 PO LY

....... volunteer  wn  (ohe...Smekes. . more....packets...have...higher..PEFR
.......... than.... .o Swaelke.... dewer . packets 6 [3]
. d eople
oF ﬁﬂmaﬂfca(:-.és-f-{’s%{’)mp“""@ amap 2 ON 4, Peop

with oge abmt = 30 Stoke. fewer packets than these whe

age s about 25 (n gy 4. e

is -tvo large.

(2]
©

This statement does not
gain credit as a mean
age cannot be
standardised.

This answer is credited.

This answer is not
credited as the
investigation showed
some standardisation of
this value.

Mark for (a) = 1/3

o

This answer scores
marking point 2 as the
candidate refers to the
mean PEFR decreasing
and quotes the correct
range of increase in
number of cigarette
packets.

This answer scores
marking point 3 and the
candidate quotes the
trend using mean values
for age and number of
cigarette packets.

The first four lines of this
answer earn marking
point 7 for noting that
although the number of
cigarettes smoked
increases from group 4
to group 5, the standard
deviations of the PEFR
overlap, so there is no
clear decrease.

If the maximum mark
had not already been
achieved by this point, a
mark for statement 2
might have been given
as 'benefit of the doubt’,
although the description
of the overlap in age is
not clearly stated.

Mark for (b) = 3/3
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Example candidate response — middle, continued

Examiner comments

(¢) (i) State a null:hypothesis—for a statistical test to find out whether the data in: Table 2.1
supports the conclusion that:

An increase in the number of packets smoked decreases the PEFR measurement.
Correlation

ot there  is  he significant. gitkerenere

..... hefween.....increeses. ... n...dhe..... awmber.... o £.... packets....Sneked

(iiy State two ways in which the data for group 5 is less trustworthy compared with the data
for the other-groups.

. the interval....for....number...ed..packefs. ..

Lebcigeryettes . ... Smeked....... per..... A-..... \S..... het He....

‘ S SR IR [ s N
PRy Tevecos\ I biavseeTerannes T ANV ATS 178 & Moyt P BT o 0 S 2.3 o (o PP A

the, hwmber......ef.....volunteers A SRS 2]

[Total: 9]

6 This answer has all the
elements for a null
hypothesis for a
correlation.

Mark for (c) (i) = 1/1

Q The first answer is not
precise enough. The
answer is either that the
interval was greater
than the others or that
the interval of group 5
was 80 and that of the
other groups was 50.

@ A correct answer.
Mark for (c) (ii) = 1/2

Total marks awarded =
6 out of 9

How the candidate could have improved their answer

(a) The candidate needed to read the summary of the investigation more carefully to realise that there were
two variables being changed, so that the actual age should be the same for all groups. Other aspects of the

investigation, such as how the PEFR was carried out, could have been considered.

(b) Although maximum marks were awarded, some of the answers in ‘do not support’ would have been

improved by reducing the number of words used.

(c) (ii) Stating that there is a difference, without identifying what that difference is, was not awarded marks.

Mark awarded = (a) 1/3
Mark awarded = (b) 3/3
Mark awarded = (c) (i) 1/1, (ii) 1/2,

Total marks awarded = 6 out of 9
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Example candidate response — low

Examiner comments

2 Medical researchers carried out an investigation into the effect of smoking in a country. A group of
male volunteers had their peak expiratory flow rate (PEFR) measured as shown in Fig.2.1.

Fig. 2.1

PEFR measures the maximum speed of airflow through the bronchi during breathing out in
dm® per minute (dm3min-1). Peak flow readings are lower when the airways are constricted.

The volunteers were grouped according to the number of packets of cigareties that they smoked

per year. Each packet contains 20 cigarettes.

Table 2.1 shows the results of the investigation.

Table 2.1
group 1 2 3 4 5
number of packets of cigarettes 0 1-50 51-100 101-150 151-230
smoked per year
mean number of packets smoked - 0 30.61 73.80 127.27 189.22
per group £ s + 10.47 +16.52 +9.66 +27.51
mean age of volunteers + s 26.42 22.82 26.66 28.90 36.22
/years +5.61 +3.28 + 3.59 +4.20 +3.21
mean PEFR + s 513.43 494.70 443.33 350.90 300.00
/dm3min! +87.58 | +79.22 +45.14 +32.38 +46.90
number of volunteers tested 64 14 15 12 8

s = standard deviation
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Example candidate response — low, continued

Examiner comments

(a) State three variables which should have been standardised in this investigation.

(b) The medical researchers made two conclusions based on thé data shown in Table 2.1.
1. Anincrease in the number of packets smoked decreases the PEFR measurement.
2. The number of packets smoked increases with age.

State how the results from Table 2.1 support these conclusions and how they do not support
these conclusions.

support

gt 5 e Srom.... groue. 2. ke 2 dees swpab dhe
ntmbes 2f. packets. Smeked. increases,. the..mean....
o 2 £ velunteers.alse.increase S @
”Qromgwwpl’wg,mumFEFKJ.zcrwchrmeSlS%
Er.209:00. a5 numbes.af. smoked et es ncrease,
do not support ‘
"?romfgm..\eﬂ—%oZmena L. b5 volunkeer.s.. & creases
AS..anmber. of... Q?.?.E.QJ’S?.—..{T-.—S ...... smokedmcr@ﬂe&@ ...................
............................................................. 131

o The candidate is
awarded a mark for this
answer

9 This answer is incorrect
as the investigation
does include a way of
standardising this
variable.

0 This statement is not
relevant and suggests
that this candidate does
not understand that
standard deviation is
one way of showing
uncertainty.

Mark for (a) = 1/3

0 This statement does not
earn marking point 4 or
5 because the candidate
omits 'mean’ from the
number of packets and
does not quote the
figures to show the
increase in the numbers
of packets.

6 The candidate gains
marking point 2 as they
quote relevant figures
for the decrease in
PEFR linked to an
increase in the number
of packets of cigarettes.

@ This answer scores
marking point 9 as the
candidate makes a link
between a decrease in
mean age and increase
in number of cigarettes.

Mark for (b) = 2/3
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Example candidate response — low, continued Examiner comments
(c) () State a null hypothesis for a statistical test to find out whether the data in Table 2.1 @ This answer is a weak
supports the conclusion that: ; . .
. . _— ' description of a negative
An increase in the number of packets smoked decreases the PEFR measurement. correlation which is true
but which is not a null
Namber. 0§ QU\CY}@..JE.?. ..... smoked . and  PEER measucement hypothesis. A null
Asredated.and. toverse. . bo one..anether, @ hypothesis should state
, LI ¥ that there is no
........................ — Ty significant correlation

between the changes in
the two parameters
being assessed, in this

(if) State two ways in which the data for group 5 is less trustworthy ;:ompared with the data
for the other groups.

o Mean 29e ol ‘\l.f?..\'.\ekh:f\‘&.%.&........i.S..‘.mb.o.V?:....39.......!&.&.\!;.\‘.&. case, the decrease in
PEFR and the increase
0, ! )
2%k ober. g reups. . a0 be e, B0, 8] in smoking.

Mark for (c) (i) = 0/1

I, e | @ Thisansweris not
relevant. The difference
[Total: 9] in ages does not affect

validity, which is more
concerned with the
reliability of the data for
this group.

Q The candidate gains
credit for this answer.

Mark for (c) (ii) = 1/3

Total marks awarded =
4 out of 9

How the candidate could have improved their answer

(a) The candidate needed to be clearer about the methods used in the investigation so that they could
consider for which variables there had been some attempt to standardise. A more useful way of approaching
this would have been to think about the way in which PEFR measurements are made and choose variables
that would influence this. For example, chest size and lung capacity is influenced by body mass, physical
fithess and lung diseases.

(c) (ii) It would have been better if the candidate had thought more carefully about the factors, other than
group size, that affect reliability of data, in particular the size of the standard deviation. As a general
principle, the greater the range of any measures of uncertainty, the less reliable the parameter being
assessed. The candidate’s second answer to (a) would have been appropriate here, as the method of
standardising this variable has changed for group 5.

Mark awarded = (a) 1/3,
Mark awarded = (b) 2/3
Mark awarded = (c) (i) 0/1, (ii) 1/3,

Total marks awarded = 4 out of 9
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Paper 5 — Planning, analysis and evaluation
Common mistakes candidates made in this question
(a) Many candidates did not consider how the PEFR test was carried out and so missed obvious issues,
such as lung diseases and the time interval between smoking and taking the test. Some candidates also
missed that there were two variables being changed, so the focus of the investigation should have been only

on the increase in smoking.

(b) Some candidates restated the hypotheses in the question without referring to means of selecting
appropriate data from two different groups.

(c) (i) Some candidates gave a null hypothesis suited to a t-test rather than a correlation.

(c) (ii) Some candidates stated that the age difference was significant. They also stated that the standard
deviation was too large without linking this to the number of packets of cigarettes.
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