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QUESTION ONE: UK ADULTS DON’T KNOW THE LOCATION OF THEIR BODY PARTS,
NEW RESEARCH SHOWS

Refer to Resource One in the resource booklet to answer the following question parts.

(a) The Pall Mall survey media release did not include any information about the survey questions
used to locate body parts, but HOW the survey questions were asked is important for correct
interpretation of the results of the survey.

Give an example of how the responders’ ability to locate body parts could have been measured in

this survey.
ability to locake body parts
An COMPIE 0F how 4he Syesponder coUID hove been mealvred

§_if 4hey were asked , " can you locake Fot body part”
a0 wee asked ko do §0 by pom'H'QMg +he locakion
on on unlabelied  diageam of 'fti'e"boo\g (_eacih pody
park ¥ \WSIAG T labe) and 4le vefpondes MUSE plick (it
_oni) o point do [1F 1n peA) 4l pdy pait ey think 4y ae
haming. WS inCredstS accurady oF WA peddtt a it meang

e chponolznti i bt moc preci Wit ‘,Bfo:“gwgrriwtf! cg.
compared o i fuwy had to point lp & vage prpTon fur own boudy

(b) Construct and interpret a confidence interval for the proportion of UK men and women who can
confidently state where thei@s located.
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_Twif confidence intevual 4elis

ug ﬁi (an be prethy Swe
that ¢ proportion of UK
mern Ond  (Wowme st
Semmn V0 (a0 conﬁdeutv
¢take wher leir rotum is
locaded it petpeen O2.§7
ord 5727, it tle somple
fixe wag lavger , e moy gin
ot evor wowld Be Smaller and
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MoE = 0.0223606497%
Mak = L e

(ONFIDENCE INTERVAL® .
(1= 657 - 317
fle DI A% = JT.L

we coudd lee more contident 4hat
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Hhve of what v oceurring back
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3
(¢) One component to consider when evaluating statistical survey reports is who funded the study.

Explain whether there is a potential issue with the source of funding for this study.
Thee i o potential pive with f fourel of tunding for ths
Study  as it was  funded by p ¥ privake neadthacare Clining,
‘Pak Mok Medicak " Ty means 1t if gosfible ey want 10
Vit il dodd to tir advantoge [, Swlh as by %
pople 0 jo\A Hheir cliniC. (e dee thil wien they fiate at de endl,
" Pall Motk Medicar 8 one of Hle leading Privake Health e

IMLkIC IwgMy pavided in de (IC, oftedng outstanding  service

10 &d{’fp_cudlqg_ patients A pokienxs with purakt haltbcaw nfurane .

Tt typeof languge wd puct ey, ‘owdbandey' lieading'  alonsSide fe

swoely) gatstics | i likely going o bt ifigtentiod do fe readels, (eadmy
Becpukr of Wi, We need 40 take nto account how He data pas bren
_dhidplagc © W ond of o o) beon dong in clHain way It attempt fo INflileng

‘ - : ing: w fo Hhink a cerfua
(d) A different media report from the same study used the following headline: v 4¢evon if Hatiticaly

“Butt of the Joke: Survey finds people easily locate their rear, but the hunt for their ‘private parts® / 17

is tfiCky!” L’W’fﬁﬂ_
Is the headline correct with the implication that a higher rtion of UK men and women can
i uctive organs?
is interval as part of your answer.
v g
S0/ oL/ x(meaning it1 possible Hher 1§

no ditterence m&:ﬁ proportica) of
cren e ons Prof —
ortioa 15 higier Mko:?mm

redum = 565Y% = This Contidence intcrval OUPlayl that we |
reprotucite organs < 917« cap be proty Swet te proporhonuaﬁﬂti@
So ik = 3% men A women ja thais Survty who cowld focake
Margin ofF Eyror : their rectum (s betwreen 157 joner
Mo = 2 ./:io_ X2 andl 2.97: higher Han {e proportion
MoE= 0.044% 72135458 | whe could conFidentky locoke Hleir ieproductive
MoE = 4 S ofgans, AS the Contidence interval Contains
conbidence Intevval: Zgro,;,ften: (s pot Sufficient euvidénce +o

CL = *f» it L ME Support s Claim. that a'higher proborisn
FL = B% X LB of VE wen » woman can contidentiy bcate
(f=-167 -~ #.57 dlctt—retams 4o thtir pe progy vhre organs.’
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(e) The Pall Mall survey was carried out by OnePoll, a UK online research agency. OnePoll 5
describes their ‘panel’ as a community of UK adults who have registered to take part in .
market research and opinion polls. When panellists join OnePoll, they agree to participate
in at least three surveys per year for which they get paid the equivalent of between 40c and

$NZ1. Members of the panel can claim payment when their total has reached the equivalent of ‘
approximately $NZ50. i
OnePoll sent the Pall Mall survey to a sample from their panel who fit the target population. .
Discuss whether the OnePoll sampling method is likely to generate a representative sample of all ;
UK men and women. ;
Support your answer with statistical reasoning, including clearly identifying the target f/
population, the sampling frame, and at least one potential non-sampling error. j ?
e tavgl popwlakion (s ol UK men ord woman. i
Tle Jamplig Frome s wh  Qnefoll members fpareldts.
Al meant (& mup pot bE rtprtantibie of e wholk davok 2
popukation o @b UK pin 2 wopmgn pcaue € bias. %
People a part of Ove Poll way b a certan type st prran 9. 7

; ‘ . 7]

mOK 0p inonakeol G, pmeoining i\ ([ Not A uepititit\l

e 0F 4l popwlakion 45 geople who dont want fo St fhec
gpiniont ok (et onk of Hu famph frame » How , Ao Sampe X [E
b gaket e thak  "Oke poll fnt e .. Mrey 4o o &
Jample from ey paw{( who bt M‘?‘?OPMMM.H Becote 5
we gdonb kpow e gize if b jamfle frant , we cannot be B2
st that s WA done throwgh o random (ampliy wethal(es. |-
maylee in ordec & pick . gronp wing bt ey bhaot to hand pick participnn
, Waning tley'c urniey pwhy oklr ) TS pOJJ:baMb of  hoi- random ‘”
Sovmpling lting vd A means o mmpu*m may e
had orrorS and S0 myht ot Gowprake a4 beuly weprernint
Sampre of all UK men and women

e Tuf maker veadts fnaguvikt A WS, not vepeesentitive .
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QUESTION TWO: SOCKS-OVER-SHOES PROVEN AS MEANS OF
REDUCING WINTER FALLS

Refer to Resource Two in the resource booklet to answer the following question parts.

(a) The study reported results on three outcome variables including: self-rated slipperiness,
observer-rated slipperiness, and the time it took to descend the slope.

Discuss why the researchers chose to use self-rated slipperiness as their primary outcome instead
of the time it took to descend the slope.

Tnif i likely Ave 4o the fact that He gpeed of defcent docfn't
neccesariy correloke With (|ipperiness, ## for example , A peifon
might fird running (walking kst wite bigger strides down a hill
4leir  notwolk or prfertol wethod 4o combat Supperiness puk anotles
person. wmigihk finol  flower wallang /smodier Strick their  prefioeg mettal.

Ho teeasuve Sligpeng be

(If the rescardert tlen yeed speed of aeicent” this wouwd }aag;cwadty

rcults % becavie ol feeteh found 1t Slippery buk K furt time of fic Fiest preon
Suggedty ollermisc
(b) Identify the explanatory and response variables for this study.

Explanatory variable: _Whethev 0r pot Shoei hao o paw o fockS
ovir  thewyplen @ paricipant as wo kg ‘ownaln{lfj

Response variable: Pl’fMG‘!Y!j Outcome - Sedf=rakcol Jlpperint(l o
[Buk Hlore wol ol obsgywr rated Shpptined and
speed ot geitenk ),

(c) It was not possible to blind the participants or the outcome assessors to the treatment allocation
in this study.

(i) Describe why blinding was not possible in this situation.
Blinding IO NOY pombm In 4l Situation pecalse i was
Ooviov) who was recleving  featment, and wihn was not,
T™wis  pob jomething  that You ”“?v‘ﬁeﬂjh ”‘}’E@’“ﬁ
can A48 ® {flar  (hots with ok 4lom Enowing,

Hyo easiy visiiole.

Piope),
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(ii) Discuss TWO measures that the researchers used in this study to minimise the impact of
not blinding the participants and, for each, describe how these measures may have helped

minimise bias in this study.

Measure one:  fartiCipant] * O8EKONS were Himpw)  old thak recearched
wert iMerefted n asedling the pecformance of different &ypes of Fostweor
and diffrent fypes o cockd worn owr Ae dop. il minimies bias pecpuie flan

vt paddicipantt will regpond hinestly 40 whad tley feit with or wiowt

Sockd,

€ ey wert told dhat e teit was to ke iF fo0ks WHE" grip , uy might

bt infleinced to vy convinte Hem(elurs 4ley a, priting a certain cCdb

€9.

Measure two: G e4§ §11Pperinalf , Wwhon if ihg&a!unlk kingw tle Huo'!f S puspsse -L(% world
jdn't noriee a di

g Wavt Likely faud Soptthing diffeant €5, that 4ley

Partcipants FootwCd/ WOl photograpled for laker retence fo 'er\ddaifag{' rHEpants
Mmini- L

oAl afciors 4o Ak that chavpcterittics of fostweas were imporiant . This

{Hmm

mised bias ar # jeads flur mmds @wWay from e e dftrng betreen e bwo [
grovpl (fock a No goued. Thif wowld furflier incling them 0 anwe/ honCitly

amw af 4hair pund U nok fhainling abgwt s evalily
Oloowt Secks and 190K anly bt rafes dbowk fuit frotwear 858 whol.

(d) Recruiters for the study administered a baseline questionnaire to participants, which included
details about potential confounding variables, shown in Table 2(a).

Discuss TWO of these variables and, for each, describe how they may have been confounding,

and their potential effect on the findings of this study.

Variable one:  Amount of women. I mportant Hhak hil confoundind variable
t Alare
 controled ccawe olenie sy (ol inaes 1L dota maguralely, for cxampe
‘z &

g froap
if esm=mme group had“women ana Hle ofier"all men, o migh+ gt

naccurake PeSWE  wwich dif play fhak (0ckS may hove pot made g8 (g nifi cant ob

o diforenee 6 oxpeced bk really | hot 8 due to S confoundivs variable

Hem ol btirg woren agnin beir footwtar may bl leen hovker fo walk jn
in general €9, highheelf. TS makel & haed for pucouns o Wty canakion fwhy fu

ariable two:4Varisle ( contewndliny) und is itk be conkralicd.

4‘4*

Pae Ronge. Kye 18 anotlr impactant cotfourdind yandble B Onivol pf i can
o ans awiity control
signif cinky mpack 01 Jodlividuals walking gpeed”, €9. If e .g.pjnv-t- group was
drtafrnt
WL people ovtr 50 pad Hle a-;ufgvoup was all yndey 4wl agt | den W might

Clippeeineis /

panke 1k oppear p§ Ahowgh fle ok udle o biggne diffence b wmiking (peed ooy

Huy reotly cidd( becowt older peope naturally walk shaer, a Yourgts prope nakwally walic

AN it Wor Ifabiiy
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QUESTION THREE: 50% OF MEN SURVEYED THINK THEY COULD
LAND A PASSENGER PLANE - EXPERTS DISAGREE

Refer to Resource Three in the resource booklet to answer the following question parts.

(a) The New Zealand Herald headline for Resource Three (a) is: “50% of men surveyed think they
could land a passenger plane — experts disagree.”

Explain how evidence from this report has been used to generate this headline.

The report pdded up flo Somewhar confident pun & 4 reny confident
pmen by greare de Stabste in thil head e @ 267 corehatr conbidend ,
207 vemy conkient. #(10v 2 ¢ = 467/.) Tey ton rowndep dhy
up (!tkdz&a becowst TOU Ll grab papies oMrativsn  moe than
Y€ o/ woulddl),

(b) Identify one of the survey percentages in the YouGov study, and explain why it would not be
appropriate to use the rule of thumb for the margin of error to construct an approximate 95%
confidence interval for the population proportion, using this survey percentage.

. woma not ke appropriake to crwuae ‘anq%“? confidence \nterval
for po‘w\lﬁl)n@/\ propomb\f\ of m-ub: who feel’ very conhident’
that ey comtot "S‘aﬁﬂv land 4 patienge! plane .. nb.gggun.m
air  tmaffic control ' becovie thif fhabitc wal F/-. FA g2 sty
oubside of #e 3° -“FO7 rovgt Hot (s ehiible 0 Le eyl
for rude of Huuwb pithool. (f you did t aedekbet yyle of
Hrmml mebhhod for  pagy¢ P/ He MAGin of evmon wow| o bt
over ejtimakrol ool  vouho] '-{Ln:b’ bt t00 wide , meaning 14 1 tayf
ot an apprOPNIote method .

Question Three continues
on the next page.
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(c)

Support your answer w1th statlstxcaf reasomng, includi

8
Resource Three (a) and Resource Three (b) are from two different studies.

Discuss the main differences between the designs of these two studies.
learly Justifymg the stu&y &usm the

Resource Three (a): YouGov study
Study design:  0bsevvakonal. - Obgtrvind a grovp wih ewt cont rolligy

moaniphokiny an !g’clrdhﬂ ,

T o {0 R A Y L A AW e i e S, 2
P e L L N e e
b P B P L BT NN T

- S S 2 i e TR SE S s G R il S, e e B v e

; alostt Wit i3 gownd on bork. 1a e popuiation #4
Inferences: A’ CQUSGL tlaim” can V\O'f ke Mmade brianic M may £
L W kg vaviable] impaching " daka veludll . lovever  asumptont  FF

t?fcunhw“":ﬁ can e wodte thot, iF packed -

. up by fartur mmrza,mm

. be accurabe caims, /;/‘
A‘ssumptnons. FCOUTIE :?;
1ow Wonkd el o agbemme conSicter whet e ShHacky coaed from c!’::
eg. onlt ol , Wnktpnitw CL  how  waany] prope wee Jampled and bhow ,s’
e Sempte pup chevbn ( Wepefidy by ravdom sormpling ), bias & inacokmzie etc [
Resource Three (b): University of Waikato study e e {Z;U“E’A;L‘L;Ld:fﬁ fy
clains. (54

Study design: ezpevmnml “ Had a control group and had

dbwj‘:’w W going on lrnck jn e wplotion
Inferences: A cavsal D{GI{M % con bt made brcowst 13 an

experimenasl ok wi o condrol * teatwint gironp.

Assumptions: A CAU L daum wn bt made oSuming thot tle sample
predked Havongin
Wl * random Sompue + Hak 5 weptscntitie of i popwlakon |

conbaunding [

Additonsly , lurkind vaviabbeS fuih 0  gendes | 0ge IR cic,
mult e controlied [f¥aken inlu account tor an accuvake caved
cloin b be madre. futlermot | we a4 cawal cleun g,

oly be warke afsuping Chanees of bias’ were Minimikd o
muth al pogsible - Study (rake( part,wal uolunteers'! for
viewmg tae vikto ( hinhrg Hak it Poss-vld{ Jlf - ghection biay

may bt paidnt,
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(d) In Resource Three (b), the study researchers concluded that “We found watching the video
inflated people’s confidence that they could land a plane.”

1
Using evidence from Figure 4, write TWO comparative comments that support the study

: lusion.
researchers’ conc £ ‘uidiyl

Comment one:  f0r bot m , he tonticence level“was wider 4hapn
‘o uideo' ok e (00 onte prap. Thy difplas i 1S
poss bl e clain 15 cortCt  pndl  confidknce wad intiarl.
(movz people w4l fongtly. wibe 5 'vices  Han for 'no video!,
Commenttwo: 7/ for oot @TQP\J\S e Medmv\ i higles #e

wr\b- wh dyig'it

For 'video! than for ‘pop vielo! eg S around &35 «li
or 'video' and arourel 30 fr ‘no videa ) This rupparts e Lainn

as it GMF(W}U 0 diffetnce lohnepn mediond of sk Lealt 5/Wam;zj

d s posdl ble glam [ corm it . Mo evdine may e needed o Lonbirm
s thodl  sulhh of, o contidence vaterval compaving de bvo.
(¢) In the study from Resource Three (b), partlclpants either watched a video or not, then were told:  groups.
“Now we’re going to ask you a few questions. Don’t try to analyse and puzzle things out — just
go with your gut feel or hunch. Respond as quickly as possible within a couple of seconds.
Remember this is an emergency situation.”

Participants answered the following questions in this order:

QI1: “How confident are you that you would be able to land the plane without dying?”
(0 = not at all confident, 100 = very confident)

Q2: “How confident are you that you would be able to successfully land the plane as well as a
pilot could?” (0 = not at all confident, 100 = very confident).

In a second repeated study (with new participants), the researchers randomised the order of these
two questions, with approximately half of the participants asked the questions in the order above,
and half asked in the opposite order.

Explain why the researchers asked the questions in different orders.
jn Be Flonad Ftudey,

"ve priearcied asked tie gueshons n diffeant e I~ order o
Minimiec bige, So e padicipant( don't find a paktern wn what

VrH A OIS

4%,{; bring oSkrd. ’ﬂ,eb comdd Hen ountity wieter fo oider
o*"ﬁ,(. q/uﬂ{;cy\j (/\af a‘,\g [MPG‘U' on_ 4 ,adch(’fﬂﬂﬂ gnfut(y

(/Stuely

(by comparing to te fiest “heiok i otiginad participants.) €9.if

W-RS

QL acked ﬁfﬂ’/mylm:,ﬂw:, te pacticipant!? wowrd provicle a ditkecent
anwer do e gueltion compartd to tf fy wer afleed 1t fcong, Followty

e (whhouwt Aging i [on ¥ P Researtless canm now jdantdy wey,

1 occyred or nof o
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Total score: 21

Excellence

Grade
Q score Marker commentary

1(a) - A sensible suggestion — “pointing to the location on an
unlabelled diagram”
1(b) — Correctly calculates confidence interval and correctly
interprets the confidence interval with correct context “We can be
pretty sure” and “UK men and women”
1(c) - Identifies the company that funded the study is “private” and
describes one way the survey can be used to company’s
advantage “influencing people to join clinic”. Describes how this
issue could impact the study “type of language used”
1(d) — Correctly calculates confidence interval:
Correct interpretation of the confidence interval with the following
features:

¢ Doubt - “we can be pretty sure”.

e Population - “UK men and women”.

e Upper and lower limits of confidence interval described

One E7 correctly — “1.5% lower and 7.5% higher”.

e Variables identified =" locate rectum” and “locate
reproductive organs”.

Correct Judgement of claim with the following features:
e Confidence interval contains zero.
e Evidence not sufficient to make the claim.

¢ Claim statement - “there is not sufficient evidence that a
higher proportion of UK men and women can confidently
locate their rectum than their reproductive organs”.

1(e) — target population identified. Explanation of the likely
representativeness of the sample discussed “People a part of
OnePoll may be a certain type — e.g., more opinionated, meaning
not representative....” And mentions uncertainty around the
sampling of the sample frame. There is no explanation of how/why
the issue identified (opinionated people) affects the finding of the
study.




Two

E7

2(a) — Does not identify or discuss self-rated slipperiness or
wearing of socks to determine slipperiness as the study goal.

2(b) — Correctly identifies the explanatory and response variables
in context.

2(c) = (i) and (ii) are marked together. Candidates must correctly
answer part (i) before any credit for responses in part (ii) are
considered.

(i) - candidate mentions that blinding is not possible and gives
a clear, valid reason why in this study.

(i) For both Measure One and Measure Two, the candidate has
identified a valid measure used in the study to minimise the
impact of not blinding, and has described how it may have
helped minimise the impact of not blinding in this study (for
both measures).

2(d) - The candidate has identified and described two potential
confounding variables. However, the candidate response for
Variable one does not discuss HOW the confounding variable may
interact with the response variable(s). With the Variable two
response they have discussed how " might make it appear the
socks make a bigger difference to slipperiness rating/walking
speed'.

To gain the highest grade for part d, the candidate needed to
discuss how either confounding variable listed in Variable one or
Variable two is not well controlled by the study design, using the
group percentages from Table 2a as evidence.

Three

E7

1(a) - A sensible suggestion — “pointing to the location on an
unlabelled diagram”.

1(b) — Correctly calculates confidence interval and correctly
interprets the confidence interval with correct context “We can be
pretty sure” and “UK men and women”.

1(c) - Identifies the company that funded the study is “private” and
describes one way the survey can be used to company’s
advantage “influencing people to join clinic”. Describes how this
issue could impact the study “type of language used”.

1(d) - Correctly calculates confidence interval.

Correct interpretation of the confidence interval with the following
features.

e Doubt - “we can be pretty sure”.
e Population - “UK men and women”.

e Upper and lower limits of confidence interval described
correctly - “1.5% lower and 7.5% higher”.




e Variables identified =" locate rectum” and “locate
reproductive organs”.

Correct Judgement of claim with the following features:
e Confidence interval contains zero.
e Evidence not sufficient to make the claim.

e Claim statement - “there is not sufficient evidence that a
higher proportion of UK men and women can confidently
locate their rectum than their reproductive organs”.

1(e) — target population identified. Explanation of the likely
representativeness of the sample discussed “People a part of
OnePoll may be a certain type — e.g., more opinionated, meaning
not representative....” And mentions uncertainty around the
sampling of the sample frame. There is no explanation of how/why
the issue identified (opinionated people) affects the finding of the
study.






