
MODULE1HigherTIER

1 Posingthequestion
Statisticalmethods.
Makingahypothesis.
Findinginformation.
Primaryandsecondarydata.
Manageability.
Censusorsurvey.

2 CollectingData
Sampling.
Randomsamples.
Stratifiedsampling.
Typesofdata.
Designingadatacollectionsheet.
Two-waytables.
Questionnaires.

3 RepresentingData
Barchartsandfrequencypolygons.
Frequencypolygonsforgroupeddata.
Stem-and-leafdiagrams.
Histograms.
Usingtheareaunderahistogram.

4 Two-waytablesandscattergraphs
Two-waytables.
Scattergraphs.
Lineofbestfitandcorrelation.

5 Averages
Average.
Mode,medianandmeanfromungroupedfrequencytables.
Findingaveragesfromagroupedfrequencydistribution.
Decidingwhichaverageyouneed.

Contents



Module1AQA GCSE Mathematics

 6 Probability.
Outcomesofexperiments.
Measuringprobabilities.
Eventsthatcanhappeninmorethanoneway.
Probabilitythataneventdoesnothappen.
Mutuallyexclusiveoutcomes.
Thenumberoftimesaneventislikelytohappen.
Relativefrequency.

 7 Timeseries
Readingtime-seriesgraphs.
Calculatingmovingaverages.
Plottingmovingaverages.
Indexnumbers.

 8 Measurementsofspread.
Range.
Cumulativefrequencytables.
Cumulativefrequencycurve.
Drawingacumulativefrequencycurve.
Usingacumulativefrequencycurvetofindthemedian.
Quartiles.
Boxplots.

 9 Compoundevents.
Compoundevents.
Independentevents.
Conditionalevents.
Treediagrams.
Usingtreediagramstofindprobabilities.

10 Conclusions.
Drawingconclusions.
Comparingdata.

Trialpapers

Answers

Index



Posingthequestion
Thischapterwillshowyou:
 howtowriteahypothesis
 whenstatisticalmethodshelptoanswera

question
 howtodecidewhatinformationyouneed

andwhetheryoucangetit

Beforeyoustartyouneedtoknow:
 howtousetheinternettofindinformation

1.1Statisticalmethods
Statisticalmethodsdealwithlotsoffactualinformationcalleddata.

Thehandlingdatacycle
Statisticalmethodsusethehandlingdatacycle.

Pose question

Make a hypothesis

Collect the
information

Organise and
analyse the
information

Draw conclusions

Answer the
question

Decide what
information is
needed and
how to get it

Questionsthatcanbeansweredusingstatisticsneedlotsoffactual
information.Forexample,‘Howmanypeoplesmoke?’canonlybe
answeredbyknowingthehabitsofalargenumberofpeople.

Somequestionscanbeansweredwithoutusingstatistics.
Forexample,‘Doesthatpersonsmoke?’needsonefactonly.Itdoes
notneedstatistics!

1.2Makingahypothesis
Ahypothesisisastatementthatattemptstoansweraquestion.
Itmayormaynotbetrue.

Ahypothesisneedstobetestedtofindoutwhetherornotitistrue.
Thismeansthatwhenyouwriteahypothesisyoumustbecareful
whatwordsyouuse.
Theyshouldincludethingsthatcanbemeasured.
Theyshouldnotincludewordswhosemeaningisunclear.

Didyouknow
thatFlorenceNightingale
(1820–1910)used
statisticstoconvincethe
BritishGovernmentto
formthefirstprofessional
nursingservice?

Shesucceededin
reducingdeathsin
militaryhospitalsinthe
Crimeafrom42%of
patientsto12%insix
months.

Classdiscussion
Willstatisticalmethods
helpanswerthese
questions?
1Howmuchspending

moneydosixteen-
year-oldstudents
have?

2 Whattimedoesthe
nexttrainleavethe
station?

3 Doesthisdicegive
moresixesthanany
otherscore?

4 Whatdopeople
thinkthatCouncil
Taxmoneyshouldbe
spenton?

5 WhatsizeshoesdoI
need?

6 Howmanyschool
placeswillbeneeded
intenyears’time?

7 Willmymobilephone
workintheUSA?
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Example1

Writeahypothesisforthequestion‘Doessmokingshortenlife?’

Smokingmorethan1cigaretteadayreduceslifeexpectancy.

Example2

Giveareasonwhy‘Smokersdieyoung.’isnotagoodhypothesis.

‘Smokers’meansdifferentthingstodifferentpeople.

1.3Findinginformation
Thenextstepistodecidewhatinformationisneededandifyoucan
getit.Thesequestionshelpwithyourplanning.
 Whatinformationisneeded?
 Doestheinformationexist?
 Canyougetthisinformation?

Thishypothesishasan
exactmeaningandcan
betested.

‘Young’canalsomean
differentthingsto
differentpeople;‘five’is
youngtoatwenty-year-
oldand‘fifty’isyoung
toaneighty-year-old.

‘Fat’isnotclear
enoughtomeasure.
Youcoulduse‘Clinically
obese’whichcanbe
measured–itisabody
massindexover30.

Exampractice1A
1 Amywrotethishypothesis:

Fat people die young

 Writedownonereasonwhythisisnotagoodhypothesistotest.

2 Writedownonereasonwhyeachofthefollowingisnotagood
hypothesistotest.
a Fitpeopledonotbecomeillveryoften.
bYoungpeoplehavelostinterestinpolitics.
c Moreoldpeoplevoteinageneralelectionthanyoungpeople.

3 Writeahypothesisforeachquestion.
a Whenthiscoinisflippedmanytimes,doesitshowmore

headsthantails?
b Arethesentencesinbroadsheetnewspaperslongerthan

sentencesintabloidnewspapers?
c Arepeoplebetteratestimatingtheareaofasquarethanthe

lengthofaline?
d Doleft-handedpeoplehavedifferentreactiontimesfrom

right-handedpeople?
e Howoldarechildrenwhentheylearntowalk?

4 Davidasked‘Ifthepriceofalcoholisincreased,willthisstop
peoplegettingdrunk?’
a Writedownahypothesisforthisquestion.
b Giveareasonwhythismightbedifficulttotest.

Didyouknow
thatyoucanfindyour
bodymassindexby
dividingyourweight
inkilogramsbythe
squareofyourheight
inmetres?

A/w101
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1.4Primaryandsecondarydata
Therearetwomainsourcesofinformationsecondarydataand
primarydata.

Example3

Maxwantstotestthehypothesis
‘Morepeopleover40yearsoldusetheirvotethanyoungerpeople.’
Answereachofthefollowingquestions.

a WhatinformationdoesMaxneed?

b Doesthisinformationexist?Giveareasonforyouranswer.

c HowcanMaxgetthisinformation?

Primarydataisinformation
youcollectyourself.

Youcangetprimarydataby
measuring,askingpeople
questions.

Secondarydatais
informationthathasalready
beencollected.

Youcangetsecondary
datafromseveralplaces.
Newspapers,booksandthe
internetaregoodplacesto
look.

 

a Peoples’agesandwhentheyhavevoted.
b Yes.Peopleknowhowoldtheyareandmostwillknowwhentheyhave

voted.
c Maxcouldfindsomeopinionpollsthathavethisinformation.
 Hemayalsobeablefindsomeinformationontheinternet.
 Maxcancollecttheinformationhimselfbyaskingpeoplequestions.

Classdiscussion
Whatinformationisneededtotesteachofthefollowinghypotheses?Canyouuse
secondarydata,inwhichcasewherecanyoulooktofindit?Willyouneedprimarydata,
inwhichcasehowwillyoucollectit?

1 Runnerbeanseedsgerminate2weeksaftertheyareplanted.

2 Three-year-oldcarsarecheaperthanone-year-oldcars.

3 Peoplewhodonoteatgreenvegetableshavemoredaysoffworkthanthosewhodo.

4 Mostpeopledonotpayallthetaxthattheyshouldpay.

5 Self-employedpeopleworklongerhoursandtakeshorterholidaysthanemployed
people.

6 Whenthisspinnerisspun,itismorelikelytolandon1thananyothernumber.

(figA/W:foursidedspinnerlabelled1,2,3,4.)
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1.5Manageability
Themanageabilityofataskishoweasyordifficultitistocarryout.
 HowmuchinformationdoIneed?
 Youshouldcollectasmuchdataaspractical.Thiscandependon

thetimeavailableandthecostofcollectingthedata.
 Isthistaskmanageable?
 Thiscandependontheamountoftimeavailableandthecostof

carryingoutthetask.

Censusorsurvey?

ICTtask
Useasearchengineonyourcomputertofindwebsitesgiving
informationon:
a Votingpatternsbyage.
b Pricesofsecondhandcars.

Asampleissomebut
notallthethingsyouare
investigating.
Asurveyisaninvestigation
thatusesasample.

Ifyouwanttheheightsofoak
treesintheUK,youwillnot
beabletogetthemall.You
willhavetoselectsomeof
them.Thenumberthatyou
selectdependsonthetime
youhaveavailable.Thosethat
youselectarethesample.

Acensusgivesinformation
onallofthethingsyouare
investigating.

Ifyouwanttheheightsofoak
treesinasmallwood,youcan
probablygetallofthem.This
isacensus.

Explainyouranswer
meanswritedown
whyyoudecideditisa
census(orasurvey).

Exampractice1B
1 Gerryisinvestigatingthestatement

‘GirlsgetbetterGCSEgradesinmathsthanboys.’
Heusesalistofthegradesfromstudentsinoneschool.
IsGerrydoingacensusorasurvey?
Explainyouranswer.

2 Kayisinvestigatingthestatement
‘Thisdicegivesmoresixesthanitshould.’
Sherollsthedice100timesandwritesdownwhatitshowseach
time.
IsKaydoingacensusorasurvey?
Explainyouranswer.

Didyouknow?
Thegovernmentis
theonlyorganisation
thatcandemand
informationfrom
everyone.Itdoesthis
onceeverytenyearsin
aNationalCensus.
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3 Justinwantstoinvestigatetheattitudetofurthereducation
amongthestudentsinhisclass.
Hedecidesheneedstointerviewallthestudentsinhisclass.
Hehasfourweekstocompletethetask.
Isthistaskunmanageable?Explainyouranswer.

4 Faithhasplannedacourseworktask.
Aspartofthetaskshewantstotimehowlongittakestogetto
herschoolfromfiftydifferentplaces.
Writedowntworeasonswhythiscouldbeunmanageable.
Photoofhighstreetintowncentre

5 Raviwantstoinvestigatethestatement
‘Peopleprefertoshopatthesupermarketoutsidethetownrather
thaninthetowncentre.’
Ravidecideshewillgetinformationbyquestioningpeopleinthe
supermarketandinthetowncentre.
Isthisasurveyoracensus?
Explainyouranswer.
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Summaryofkeypoints

Beforeyoustartastatisticalinvestigationyouneedtodecide:
 Whetherthequestionyouaretryingtoanswercanbeansweredusingstatistical

methods.
 Whatinformationyouneedandwhetheryoucangetthatinformation.
 Whetheryoucangetallthepossibleinformationoronlysomeofit.
 Ifthetaskismanageable.

MoststudentswhogetGRADECorabovecan:
 decidewhatprimaryand/or
 secondarydataisneeded.

MoststudentswhogetGRADEAorabovecanalso:
 posetheirownquestionsandformahypothesis.

Glossary

 census informationfromallpossibleitemsbeinginvestigated
 data factualinformation
 hypothesis astatementthatmayormaynotbetrue
 primarydata factualinformationcollectedbyperson
 sample same,butnotall,oftheitemsbeinginvestigated
 secondarydata factualinformationprovidedbysomeoneelse
 survey investigationbasedonasample



Collectingdata
Thischapterwillshowyou:
 thedifferencebetweenqualitativeand

quantitativedata
 thedifferencebetweendiscreteand

continuousdata
 howtodesignadatacollectionsheet
 howtochooseasample
 howtodesignaquestionnaire
 howtodealwithmissingdatafrom

questionnaires

Beforeyoustartyouneedtoknow:
 commonunitsforlength,massandtime
 howtosimplifyafraction
 howtofindonequantityasafractionof

another
 howtofindafractionorapercentageof

aquantity
 howtorounddecimalstothenearest

wholenumber

2.1Sampling
Whenyouwanttocollectdatayouneedtodecideifyoucangetall
thepossibleinformationoronlysomeofit.

Thepopulationisallthepossibleitemsbeinginvestigated.
Asampleissome,butnotall,ofthepossibleitems.

Arepresentativesamplereflectstheentirepopulation.
Anunrepresentativesampledoesnotreflecttheentirepopulation.

Anyresultsfromanunrepresentativesamplewillbebiased.

Example1

Juliereadsthatthecouncilwanttomakethetowncentreatraffic-
freezonebetweenthehoursof8a.m.and10p.m.
Shewantstoinvestigatewhatsupportthereisforthisplan.
a GivereasonswhyJuliewillhavetouseasample.
b Juliechooseshersamplebyaskingpeopleinthetowncentrein

theevening.
Giveonereasonwhythisisunrepresentative.

Ifyouwant
informationaboutoak
treesintheUK,the
populationisallthe
oaktreesintheUK.If
youwantinformation
aboutstateschools
inEngland,the
populationisallstate
schoolsinEngland.

Alsosomepeople
willrefusetogive
anyinformationand
somepeoplewillgive
incorrectinformation.

Whenyouchoosea
sample,youmusttry
toavoidbiasbynot
leavingoutgroupof
people. 

a Juliewillhavetouseasamplebecauseshecannotbecertain
thatshecanaskeveryonelivinginthetownandevenifshe
coulditwouldtakefarlong.

b Somegroupsofpeople,suchasparentswithyoungchildren,are
unlikelytobeincluded.
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2.2Randomsamples
Whenyouchooseasample,itisimportanttoreducebiasasmuchas
possible.

Inasimplerandomsampleeverypossibleiteminthepopulation
hasanequalchanceofbeingselected.
Thiscandonebyallocatinganumbertoeachitemandusingrandom
numberstoselectyoursample.

Exampractice2A
1 Asurveyonvotingintentionsinalocalelectionwasconducted

bytelephoningpeoplebetweenthehoursof9a.m.and5p.m.
Giveonereasonwhythesamplemaynotberepresentative.

2 Asurveyintoattitudestoabanoncarsinthecitycentrewas
conductedbyaskingtheopinionsofpeoplecomingoutofthe
carpark.
Giveonereasonwhythesamplewillnotberepresentative.

3 Asurveyatarailwaystationfoundthattwo-thirdsofthepeople
questioneddidnotownacar.
Thissurveywasusedtoclaimthattwo-thirdsofthepeopleliving
inthetowndidnotownacar.
Giveareasonwhythisclaimislikelytobebiased.

4 Katereadthatadultsspendmorethan£30aweekoneatingout.
Thiswasbasedonasurveycarriedoutinarestaurant.
Explainwhythisresultislikelytobebiased.

5 Sunifaisinvestigatingtheconnectionbetweenobesityandill
health.Shedecidedtocarryoutasurveyofpeopleattendingan
outpatientsclinicatthehospital.
Explainwhyhersamplemaynotberepresentative.

6 Alocalcouncilconductedasurveytofindopinionsonservices
thatcouldbereducedtosavemoney.Thesurveywascarriedout
atanout-of-townsupermarketandatthelocallibrary.
Writedownonegroupofpeoplewhoseviewswouldnotbelikely
tobeincluded.

7 Asurveyneededinformationfrommenbetweentheagesof20
and60.Threestudentswereeachaskedtofindasampleof10
mentointerview.Theyeachwenttoadifferentlocation.
Giveareasonwhyeachofthefollowinglocationsmight
introducebiasintothesurvey.
a Theexitfromthelocalsupermarketbetween11a.m.and

12a.m.
b Thebusstopbetween8a.m.and9a.m.
c Thelocalcinemainthehalfhourbeforethefilmbegins.

Thinkofonegroupof
peoplethatcannotbe
reachedbytelephone
atthosetimes.
Writedownashort
sentencegivingthis
groupasyourreason.
Forexample‘People
who…willnotbepart
ofthesample.’
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Youcanproducerandomnumbersusingavarietyofmethods:

Example2

The50membersofadiningclubarelistedinalphabeticalorder.
a Explainwhychoosingevery5thmemberonthislistdoesnot

givearandomsample.
b Explainhowyoucouldobtainarandomsampleof10members.

Therafflemethod.

Writethenumberofeachitem
onapieceofpaperthendraw
therequirednumberofpieces
fromaboxwithoutlooking.

Thiscantakeaverylongtime
unlessthesampleandthe
populationarebothsmall.

RandomNumberGenerators.

Randomnumbertablescanbe
usedtogiveasmanyrandom
numbersasyouneed.

Mostscientificcalculatorsand
spreadsheetscanalsogenerate
randomnumbers.

TheNationalLottery
usesavariationonthe
rafflemethodtoselect
thewinningnumbers.

(Photooflottery
machine)

Ph204people
dininginaclub

Tobearandom
sample,everymember
musthaveanequal
chanceofbeing
chosen.

Youcandescribeany
methodthatgives
randomnumbers. 

a Everymemberdoesnothaveanequalchanceofbeingchosen.
Thememberswhoarenot5th,10th,15th,...onthelisthaveno
chanceofbeingchosen.

b Numberthelistofmembersfrom1to50.
 Generate10differentrandomnumbersfrom1to50andselect

thecorrespondingmembers.

Exampractice2B
1 Aschoolwasaskedtoprovideasampleofpupilsforasurvey.

Thefirstchildlistedontheregisterineachclasswaschosen.
Explainwhythisisnotarandomsample.

2 Therearetwogirlsandsevenboysinachessclub.
Onegirlandoneboyarechosenfromthemembersoftheclub.
Explainwhythisisnotasimplerandomsample.

3 Asampleof5oftheserodsistobechosen.
a Davidchoosesthefiverodsshownwithanarrowbecausehe

thinkstheyarearepresentativesample.
GiveareasonwhyDavidiswrong.

b Explainhowyouwouldchoosearandomsample.

4 Inacompetitionwith10prizes,60correctentrieswerereceived.
Thecorrectentrieswerenumbered01to60,andtwo-digit
randomnumberswereusedtoselecttheprize-winningentries.
Ifanumberwasgreaterthan60wasgenerated,theorganisers
subtracted60andusedtheresultingnumber.
Explainwhythismethodisbiased.

A/w201

Whohasagreater
chanceofbeing
chosen,aboyoragirl?
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2.3Stratifiedsampling
Asimplerandomsamplemaynotberepresentative.
Ifapopulationcontains100womenand50men,arandomsample
fromthispopulationwillnotnecessarilycontaintwiceasmany
womenasmen.

Astratifiedsampleproducesarepresentativesamplebyfirst
dividingthesetintogroups.Thenasimplerandomsampleisselected
fromeachgroup.Thenumberchosenineachgroupisthesame
fractionofthegroupthatthesampleisofthepopulation.

Example3

Thereare100womenand50menwhoaremembersofagymclub.
Calculatethenumberofwomenandthenumberofmenfora
stratifiedsampleofsize12fromthemembers.

Theadvantageofstratifiedsamplingisthatitensuresproper
representationofeachgroupandstillkeepsanequalchanceof
selectionforeachmemberofthepopulation.

Thedisadvantageisthatdivisionofapopulationintogroupsisnot
alwayseasy.
Forexample,thenumberofpeoplelivinginGreaterLondonwhoare
under20yearsoldcanonlybeanestimate.
Themembersofthetennisclubwhoareclassedasgoodplayersoras
averageplayersneedshumanjudgment.
Situationslikethesecanintroducebiasintothesample.

ICTtask
Findouthowtouseaspreadsheettogiveasetoftenrandomnumbers
from0to60.
Usethespreadsheettoselectarandomsampleof6studentsfromyour
class.

Ifthedatahasno
relevancetogender,
thesampleneednot
berepresentativeofthe
womenandmen.

 
 
 

Thesamplesizeasafractionofthetotalmembershipis 12____150=2___25

Thenumberofwomenneededis2___25ofthe100women=8women.

Thenumberofmenneededis2___25ofthe50men=4men.

Firstfindthesample
sizeasafractionofthe
totalmembership.
Thencalculatethis
fractionofthenumbers
ineachgroup:

2__25of100=2___
25

100____
1
 

=8,andsoon.
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Example4

Aconsignmentof3560bottlesofwaterisdeliveredtoarestaurant.
Thenumberofbottlesofeachtypeofwaterisgiveninthetable.

Category Still Carbonated
Lemon
flavoured

Lime
flavoured

Number 1280 1980 55 245

Howmanybottlesofeachtypeofwatershouldbeselectedtogivea
stratifiedsamplethatis5%oftheconsignment?

Classdiscussion
Theownersofashoeshopwanttodoasurvey.Foreachofthefollowingdata,dothey
needasimplerandomsampleorastratifiedsample?Iftheyneedastratifiedsample,
whatcategoriesshouldtheyuse?
1 Theagesoftheircustomers.
2 Theamountspentbyeachcustomer.
3 Whetherthecustomersbuytrainersorordinaryshoes.
4 Whetheracustomerhastowaitmorethantwominutesbeforebeingserved.
5 Howmanycustomerschoseastylethatwasnotinstockintheirsize.
6 Themethodthecustomerusestopayfortheirpurchase.

Fora5%sample,you
need5%ofeachtype
ofbottle.

Roundingeach
calculationtothe
nearestwholenumber
givesatotalof178
bottlesforthesample.
Checkthatthisis5%
ofthetotalnumberof
bottlesdelivered.

 

5%of1280=64
5%of1980=99
5%of55=2.75=3tothenearestwholenumber.
5%of245=12.25=12tothenearestwholenumber.
Weneed64bottlesofstillwater,99bottlesofcarbonatedwater,
3bottlesoflemon-flavouredwaterand12bottlesoflime-flavoured
water.

Youneedtodecide
whatcategoriesSam
shoulduseandwhat
proportionofeach
categoryisneeded.
Youarenotasked
tofindthenumber
neededineach
category.

Classdiscussion
AuniversityeducationdepartmentwantsinformationaboutpupilsinYear7.They

decidetogatherinformationabout5%ofthepupils.Herearesomewaysinwhich
thosepupilscanbeselected.

1 Usealistofallsecondaryschoolsinthecountry.Useasimplerandomsampleof5%
oftheschools.

 Isthissamplelikelytoberepresentativeofthedifferenttypesofschool,i.e.singlesex,
selective,independent,comprehensiveandsoon?

2 Insteadofusingasimplerandomsample,everytwentiethschoolinthelistcanbe
selected.

 Whythisismethodunlikelytogiveasamplethatisrepresentativeofthedifferent
typesofschool.

3 Thelistofschoolscanbesortedintocategoriessuchassingle-sex,religiousschools,
etc.Selectonetwentiethoftheschoolsineachcategory.

 Thismethodislikelytogiveamorerepresentativesamplethanthefirsttwomethods,
butwhatcanbedoneaboutaschoolinmorethanonecategory?

4 Anothermethodofselectionthatovercomesthedifficultyofcategorisingschoolsisto
selectonetwentiethofYear7pupilsfromeveryschoolinthecountry.Howcanthese
pupilscanbechosensothatanyonepupilisaslikelyasanyothertobeselected?
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Exampractice2C

1 Thereare180pupilsineachofyears7,8,9,10and11ina
school.
Samwantstochooseasampleof90ofthesepupils.
Explainhowhecanchooseastratifiedsample.

2 Thetableshowsthenumberofstudentsenrolledineach
departmentofacollege.

Department Catering Academic Engineering Sport Business

Numberof
students

72 33 75 66 54

Howmanystudentsshouldbechosenfromeachdepartmentto
geta10%stratifiedsample?

3 Thereare180pupilsontheregisterataprimaryschool.Thetable
showsthenumberofpupilsineachyear.

Year 1 2 3 4 5 6

Number 34 33 29 28 24 21

MrsJaffaneedstochoose30pupilsforasurvey.
a Explainwhychoosing5pupilsfromeachyearisnot

representative.
b CalculatehowmanystudentsMrsJaffaneedstoselectfrom

eachyeartogiveastratifiedsampleof30pupils.

4 Afarmergrewthesamevarietyofpotatoesinthreedifferent
fields.Thetableshowstheyield,intonnes,fromeachofthese
fields.

Field A B C D

Yield(tonnes) 250 220 140 90

a Whatweightshouldbeselectedfromeachfieldtogivea
representativesampleofonetonne?

b Thepurposeofthesampleistoestimatethenumberof
damagedpotatoesinthewholecrop.
Whatothermethodofsamplingcouldbeused?
Giveareasonforyourchoice.

5 Andyisapupilatacoeducationalschool.Heisdoingasurvey
intothepupils’attitudestowearingschooluniforminhis
school.
Howshouldhechoosehissamplesothathisresultsare
representative?Givetworeasonsforyourchoice.

1tonne1000kg.
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 6 Afoodproducerhasthreemachinesthateachfill100mlcartons
withapplejuice.

 MachineAfills200cartonanhour,MachineBfills150cartons
anhourandMachineCfills180cartonsanhour.

a Eachhourasampleof5%ofallthecartonsfilledare
examinedtocheckthequantityofjuiceineachcarton.How
manycartonsareexamined?

b Howmanycartonsfromeachmachineshouldbeexamined
togiveastratifiedsample?

c Explainwhyastratifiedsampleisnecessary.

 7 Acompanyemploys70manualworkers,25middlemanagers
and5directors.

 Thefinancedirectorneedstochooseasampleof15ofthese
employees.

a Explainwhychoosingarandomsampleof5employeesfrom
eachgroupislikelytogivebiasedresults.

b Calculatethenumberthatshouldbechosenfromeachgroup
forastratifiedsample.

 8 MrsSmithneedstochoosea10%sampleofpupilsfromYear10
studentsinherschool.

 MrsSmithdividesthepupilsintothesegroups.

AbilityBand1 AbilityBand2 AbilityBand3

Boys Girls Boys Girls Boys Girls

30 40 32 48 12 15

a Explainwhythesegroupsmayintroducebiasintotheresults.

b MrsSmithchosearandomsampleof4girlsand4boys
fromAbilityBand2.Explainwhythisdoesnotgivea
representativesample.

b Calculatethenumberthatshouldbechosenfromeachgroup
forastratifiedsample.

 9 Asupermarketsellscoffeesomeofwhichisfairtradecoffee.The
fairtradecoffeeusuallycostsmorethantheothercoffee.

 Themanagementwantstoconductasurveyintothecustomers
opinionsoffairtradecoffee.

 Givetwofactorsthatshouldbeconsideredwhendesigning
astratifiedsample.Explainwhyyouthinkthesefactorsare
important.

10 Acateringcompanywantstosurveytheeatinghabitsofpupils
inaschool.Howshouldtheychoosetheirsampletogetreliable
results?
Givereasonsforyourdecisions.

Photooffairtrade
coffeegrower
orsomeone
harvestingcoffee
beans.
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2.4Typesofdata
Therearetwomaintypesofdata.

Therearetwotypesofquantitativedata.

2.5Designingadatacollectionsheet
Beforeyoustarttocollectdata,youneedtodesignatableonwhich
youcanrecordtheinformation.

Theformofthetabledependsonthedatayouaregoingtocollect.

Youcanuseasimplethreecolumntabletorecord
datasuchasexaminationgradesorthenumbersof
headswhenthreecoinsaretossed.
Thefirstcolumnliststhevaluesyouaregoingtocount,
Themiddlecolumnisusedtomakeamarkeachtime
avalueoccurs.Thisiscalledatally.
Thethirdcolumnisusedforthetotalnumberoftally
marksforeachvalue.Thisiscalledthefrequency.

Thecompletedtableiscalledafrequencytable.

Quantitativedataisdata
thatcanbedescribedusing
numbervalues.

Heightandshoesizeare
examplesofquantitativedata.

Qualitativedataisdatathat
canonlybedescribedinwords.

Thegenderandcolourofa
groupofcatsareexamplesof
qualitativedata.

Continuousdatahasvalues
anywhereinarange.

Heightsareanexampleof
continuousdata.Anormal
adult’sheightcanbe
anywherebetween1mand
2.5m,soaheightcanbeany
valueinthatrange.
Aheightcannotbemeasured
exactly.

Discretedatahasonly
certainandexactvalues.

Shoesizesareanexample
ofdiscretedata.Theyhave
exact,separatevalueslike39,
40,40  1_2 .Thereisnoshoesize
between40and40  1_2 .

Classdiscussion
Informationiscollectedabouteachofthefollowing.
Isthedataqualitative,quantitativeanddiscreteorquantitativeandcontinuous?
1 Whethertheapplesonatreeareeatingorcookingapplesorboth.
2 Theweightofapplesharvestedfromatree.
3 Thenumberofapplesharvestedfromatree.
4 Thetimespentwatchingtelevisioneachday.
5 Thetypeofprogrammeswatchedontelevision.
6 Thelengthsofpencils.
7 Thelowesttemperaturesreachedeachnight.

Thistablecanbeusedtorecordthe
resultswhenthreecoinsareflipped.

Numberof
Heads

Tally Frequency

0

1

2

3

Total

FigA/Wthree
coins
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Thistablecanbeusedtorecordthe
marksoutof40inanexamination.

Numberof
Heads

Tally Frequency

0

1

2

3

Total

FigA/WGroup
ofmenstanding
besideaheight
measure.

Thesymbolmeans
‘lessthanorequal
to’andthesymbol
means‘lessthan’.

Datathathasalargenumberofvalues,suchas
examinationmarks,canbegrouped.
Whenyouneedtogroupdata,usebetweenthreeand
tengroups.
Makethegroupsthesamesizewhenyoucan.Youmay
havetomakeonegroupslightlylargerthantheothers.

Tocollectcontinuousdata,youneedtodecideona
rangethatwillcoverallpossiblevaluesofthedata.
Theheightsofmenarelikelytobeintherange1mto
2.5m.
Youcanbreakthisrangeintosmallersections.
Thesesectionsarecalledclassintervals.

Theclassintervalsmustcoverallpossibleheightsbetween1mand
2.5mwithnogaps.
Youcanbreaktherangeintointervalsofwidth0.5m.
Youneedtobecarefulhowyouwritetheseintervals.

Ifyouwritethemas 1–1.5
 1.5–2
 2–2.5
youhaveincluded1.5mand2mtwice.

Youavoidthisbystartingthefirstclassintervalat1mthengoupto,
butdonotinclude,1.5m.Thisclassintervaliswrittenas1<h<1.5,
wherehmetresstandsforanyheight.

Thenextclassintervalthenstartsat1.5mandgoupto,butdoesnot
include2m.Thisiswrittenas1.5<h<2.
Thismakessurethattherearenogapsbetweentheintervals.Italso
makessurethatthereisnooverlap.

Example5

Samwantstocollecttheheightsofsomemen.
a DesignatableforSamtorecordtheseheights.
b Inwhichclassintervalwouldaheightof1.5mberecorded?

 

a

Height,hmetres Tally Frequency

1h1.5

1.5h2

2h2.5

b 1.5h2

Anyheightfrom1mupto
butNOTincluding1.5mgoes
here.

Thisiswhereaheightof
1.5mgoes.

Thesearetheclassintervals.
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Exampractice2D
1 Designatabletorecordthenumberofchildreninasampleof

families.

2 Asampleofpeoplewereaskedtochooseacolourfromred(R),
yellow(Y),green(G),pink(P)orblue(B).
a Designatabletorecordtheinformation.
b Usethislistofchoicestocompleteyourtable.

 Y R R Y R P B G R B R B
 G R B G B G G R B R B R
 B Y P B P Y B Y G R G B

3 Acinemahas50seats.
Designatabletorecordthenumberofseatssoldforasampleof
performances.

4 Ageneralknowledgequizismarkedoutof30.
a Designatabletorecordthemarksofasampleofadultstaking

thisquiz.
b Usethesemarkstocompleteyourtable.

 12 13 18 25 23 17 23 27 17 15
 12 19 29 30 24 2 7 6 22 11
 5 11 15 26 18 17 9 26

5 Thislistgivestheweightsofsomebooks.Theweightsarein
gramstothenearestgram.

 45 52 71 95 51 38 44 62 80 72
 81 39 48 60 66 75 36 63 92 108
 5 115 95 91 56 72 61 97 110 88

a Copyandcompletethisfrequencytable.

Weight,wg Tally Frequency

 20w50

 50w80

 80w110

110w150

b Howmanybooksweighedlessthan80g?

6 Thistableshowstheweightsofasampleofwomen.

Weight,wg Frequency

 40w60  36
 60w80 108
 80w100  52
100w120  14

Youdonotknowwhat
thelargestnumberof
childrenisgoingtobe.
Addafewblankrows
tothetabletocope
withthis.

Thefirstcolumnwill
listthecolours.Don’t
forgettoaddacolumn
forfrequenciesand
includethetotal.

Whenyouare
markingtallies,do
notgothroughthe
listlookingforallthe
Rs,thenYsetc.Work
systematicallydown
thecolumns(oracross
therows).
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a Writedownthenumberofwomenwhoseweightisinthe
classinterval60w80.

b Oneofthewomeninthissampleweighs80kg.
Writedowntheclassintervalinwhichherweightisrecorded.

c Howmanywomenwereinthesample?
d i Howmanyofthesampleofwomenweighedover100kg?

 ii Whatproportionofthesampleweighedover100kg?

7 Adataloggingmachinerecordedtheweightsofbottlesofwater
astheycameofffillingmachines.
Theweightswerebetween930gramsand1020grams.
Designafrequencytablefortheseweights.

8 Thesearethelengthsofsomeplanks.
246cm,115cm,80cm,150cm,205cm,115cm,90cm,
112cm,95cm,185cm,100cm,220cm,110cm,190cm.
Designandcompleteafrequencytablefortheselengths.

Youcangivethe
proprotionasafraction
orasadecimal.

Photoofa
sawmill.

2.6Two-waytables
Atwo-waytableisusedtocollecttwosetsofrelatedinformation.

Atwo-waytablehasthevaluesforonesetofinformationacrossthe
topandthevaluesfortheothersetdowntheside.

Example6

Javidwantstocollectinformationabouthouseownershipamong
menandwomen.
Thetwosetsofinformationhewantsare:

1 Doesapersonownahouseornot?

2 Isthepersonmaleorfemale?

DesignadatacollectionsheetforJavid.

 
 
 
 

 OwnsaHouse  DoesNotOwnaHouse

Male

Female
Amanwhoowns
ahousewouldbe
recordedhere.



Module1AQA GCSE Mathematics

Atwo-waytablecanalsobeusedtorecordgroupeddata.
Thistwo-waytableisdesignedtorecordthesalariesandagesofsome
people.

Salary

£0– £10000– £20000– £30000– £40000– £50000–

A
ge

,y
y

ea
rs

20<y<30

30<y<40 

40<y<50

50<y<60

60<y<70

Asyoucollecttheinformation,youcanaddthetallymarks.Then
youcanredrawthetableandputinthetotals.

Thismeans£50000

Apersonbetween
30and40yearsold
aandearningbetween
£20000and£30000a
yearisrecordedhere.

Thismeans£0
upto,butnot
including,£10000

Exampractice2E
Forquestions1–6designatwo-waytabletorecordtheinformation
described.

1 Somemenandwomenareaskedwhetherornottheycanswim.

2 Internetconnectionscanbeeitherdirectdialorbroadband.
 Somebusinessesandhomeusersareaskedwhichtypeofinternet

connectiontheyhave.

3 Thenumberofbathroomsandthenumberofbedroomsina
sampleofhouses.

4 Thegender(maleorfemale)andthenumberofcreditcards
ownedbyasampleofpeople.

5 Theweightsandheightsofchildrenstartingprimaryschool.
Starttheheightsat90cmandtheweightsat20kg.

6 Theflowersongeraniumsareeitherwhite,pinkorred.
Designatwo-waytabletorecordthecolourofflowersandthe
heightsofgeraniumplantsthreemonthsafterplanting.
Assumetheheightsstartat21cmandstopat60cm.

7 Diranwantstotestthehypothesis‘thenumberoftelevisionsets
inahouseisrelatedtothenumberofroomsinthehouse.’

 Designatwo-waytableonwhichDirancanrecordthenumber
ofroomsandthenumberoftelevisionsinahouse.

8 Tomatoesgrowninagreenhouseareeithercherrytomatoes,
plumtomatoesorregulartomatoes.Theweightoftomatoesfrom
eachplantistoberecorded.
Designatwowaytabletorecordthisinformation.
Assumetheweightsareintherange0to3kg.
Youcannotlegallybeinfull-timeworkuntilyouare16.

9 Designatwo-waytabletorecordtheagesofmenandofwomen
infulltimework.

Youcannotlegallybe
infull-timeworkuntil
youare16.
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2.7Questionnaires
Aquestionnaireisaformthatneedsanswerswrittenonit.

Questionnairesareusefulwhenyouwanttogetopinions.Theymake
surethateveryoneisaskedthesamequestions.Butyouneedtobe
carefulwhatquestionsyouask.

Askquestionsthatwillbeanswered,andansweredtruthfully.
Addaboxfortheanswer-thisiscalledtheresponse.

Youmayneedmorethanoneresponse.Itisusuallybesttogive
severalanswerssothatpeoplecantickoneofthem.

Thisisapersonalquestion;
somepeoplewillrefusetoanswerthis,
somepeoplewilllie.
Avoidquestionslikethis.

Ifyouwantthisinformation,
askpeopletotickoneofa
rangeofages.

●Askopenendedquestionsthatdonotexpectacertainanswer.

Thisisaleadingquestion;
itiswordedtoexpecttheansweryes.
Itisnotsuitable.

Thisisabetterquestion.
Itdoesnotleadpeopleto
anyparticularanswer.It
alsogivestheoptionof
nothavingtoanswerYesorNo.

●Askquestionswheretheanswersexpectedareobvious.

Thisquestionisnotclear.Itisn’t
obviouswhatinformationiswanted.

Thisisclearer.
Itgivestheinformation
thatiswanted.

Howoldareyou?

 Under18years

 18to30years

 Over30years

Howoldareyou?

 years

Don’tyouagreethatcars
shouldbebannedfromthe
towncentre.
 Yes No

Shouldcarsbebanned
fromthetowncentre
 Yes Don’tknow No

Whereareyouinthetown
centre?

Whyareyouinthetowncentre?
Youcantickmorethanonebox.

 Work Shopping

 Meetfriends Eatingout

 Entertainment Livehere

 Personalbusines
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●Writetheresponsessotheirmeaningisexact.

Theresponsesarenotclear.They
meandifferentthingstodifferent
people. 

Theresponsesaskedfor
hereareclearandobvious.

Whenyoudesignaquestionnaire,youcannotbesurethat
thequestionsarefreeofproblems.Alwaystrythemouton
afewpeoplesothatyoucanfindproblemsandcorrect
thembeforeyoustarttocollecttheinformation.

Howlongdoyouexpectto
beinthetowncentre?
 Ashorttime
 Anaverageamount
 oftime
 Alongtime

Howlongdoyouexpecttobe
inthetowncentre?
 Lessthan2hours

 Between2and6hours

 Morethan6hours

Exampractice2F
1 Aquestionnairecontainedthisquestion.

Whyisthisquestionlikelytogiveproblems?

2 Aquestionnairecontainedthisquestion.

Explainwhythisquestionisnotsuitableforaquestionnaire.

3 Aquestionnairecontainedthisquestion.

a Explainwhythequestionislikelytogiveproblems.
b Giveonereasonwhytheheadingsontheboxesarenot

suitable.

4 Aquestionnairecontainedthisquestion.

Thisquestioncanhavemorethanonemeaning.
Writedowntwopossiblemeanings.

Whatisyourshoesize?

Don’tyouagreethatchildren
shouldalwayswalktoschool?

Question:Howoldareyou?
Answer:
 Young Middleaged Old

Howdidyoudoinyourmathshomeworkyesterday?
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5 Rachaelwantstocarryoutasurveyintowhatpeopleeatatlunch
time.
Shedesignedthisquestiontoincludeinherquestionnaire.

a Explainwhythisquestionisnotclear.
b DesignabetterquestionforRachaeltoask.

Includethreeresponses.

6 AsurveywascarriedoutonattitudestomakingtheTownCentre
apedestrianonlyarea.
Thequestionnaireusedaskedthesequestions:
Docarscausepollution?
Iscrossingtheroadsdangerousbecauseofthetraffic?
ShouldtheTownCentrebemadepedestrianonly?
Explainwhyyouthinkthatthethreequestionstakentogetherare
unsuitable.

Howmuchdoyoueatatlunchtime?

Minicourseworktask
Designaquestionnairetogettheinformationneededforthesurvey
describedintheClassDiscussiononpage10.Includequestionsthatare
neededtoplacecustomersinthecategoriesrequiredforanystratified
samplesthatarenecessary.

Classdiscussion
Ifyouaredoingacourseworktaskthatneedsaquestionnairetobefilledin,youneedtodecidehowtocarryout
yoursurvey.

Youcanintervieweachmemberofyoursampleandfillintheanswers
yourself.Thisensuresthatquestionsareansweredsensibly.
Howeveritcantaketoomuchtimeandtheremaybesomepeoplewho
refusetoanswersomeofthequestions

Alternatively,youcangivethequestionnairestoeachmemberofyour
sample,askthemtofilltheminandreturnthemtoyou.
Thissavesyoutime,buttherearedisadvantages.

Discusswaysofdealingwiththefollowingproblems:
 questionnairesthatarenotreturned
missinganswers
 nonsenseanswers.

Howoldareyou?
0–10 11–14 15–20

Howtallareyou?____metres

Whatisyourweight____kg

 
2.5
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Summaryofkeypoints

 Youcannotalwaysgetalltheinformationyouneed.Whenyoucanonlyusepartofthe
possibleinformationyoumusttrytomakesurethatitisrepresentative.

 Asimplerandomsampleischosensuchthateveryitemthatcouldbechosenhasanequal
chanceofbeingselected.

 Astratifiedrandomsampleiswherealltheitemsaredividedintocategoriesandarandom
sampleischosenfromeachcategory.Thesizeofthesampleineachcategoryisthesame
fractionofthatcategoryasthetotalsampleisofthewholeset.Thisensuresamore
representativesample.

 Datacanbequalitativeorquantitative.
 Quantitativedatacanbediscreteorcontinuous.
 Informationcanbegrouped.
 Datacollectionsheetscanbedesignedtorecordinformation.
 Atwo-waytablecanbeusedtorecordtworelatedsetsofinformation.
 Questionnairesareusedtocollectseveralpiecesofinformation.

MoststudentswhogetGRADECorabovecan:
 designaquestionwithresponsesforaquestionnaire,
 givereasonswhyamethodofsamplingisunrepresentative.

MoststudentswhogetGRADEAcanalso:
 explainwhyamethodforchoosingasampledoesnotgivearandomsample,
 explainhowtofindastratifiedsample.

Glossary

 bias notchosenbychance
 classinterval rangeforcontinuousdata
 continuous abletohaveanyvaluewithinarange
 discrete havingexactandseparatevalues
 frequency thenumberoftimesthatavalue(orgroupofvalues)occurs
 frequencyTable atablelistingthepossiblevalues,orgroupsofvalues,

 andtheirfrequencies
 population allthepossibleitemsbeinginvestigated
 qualitative canonlybedescribedusingwords
 quantitative canbedescribedusingnumbers
 questionnaire aseriesofquestionsusedtogetseveralpiecesofinformation
 randomsample everyitemthatcanbeselectedhasanequalchanceofselection
 representative reflectsthemakeupofallitems
 response answertoaaquestiononaquestionnaire
 sample aselectionofitems
 stratifiedsample asampledrawnfromgroupsofthepopulation
 tally amarkusedforcounting
 two-waytable atablecontainingtwosetsofrelatedinformation
 unrepresentative notreflectingthemakeupofallitems



Representingdata
Thischapterwillshowyou:
 howtodrawandinterpretabarchart
 howtodrawandinterpretafrequency

polygon
 howtodrawandinterpretastem-and-leaf

diagram
 howtoconstructandinterpretahistogram

Beforeyoustartyouneedtoknow:
 howtoscaleaxesandplotpoints
 themeaningoffractionsandpercentages
 howtoworkwithdecimals
 howtofindtheareaofarectangle

3.1Barchartsandfrequencypolygons
Barchartsareusedtorepresentdatafromfrequencytables.
Abarchartshouldhaveatitletotellyouwhatitrepresents.

Example1

Thisbarchartshowsthenumberofsiblingsofeachstudentina
group.
Howmanystudentshave1sibling?

2

4

6

8

10

Fr
eq

ue
nc

y 12

14

16

18

The number of siblings of each student

0 0 1 2
Number of siblings

3 4

Siblingmeansbrother
orsister.

Whenyouwanttoget
informationfromabar
chart,readthetitleand
thelabelsontheaxes
carefullytomakesure
thatyouunderstand
whatinformationis
shown.

 

13studentshaveonesibling.

Thisbarcomesupto13onthe
frequencyscale.Itisstanddingon1
sibling.Thismeansthatthereare13
studentswhohaveonebrotherorsister.
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Whenyoudrawabarchart
● giveitatitle
● labeltheaxes
● makeeachbarthesamewidth.

Barchartscanbeverticalorhorizontal.Thebarsmaybetouchingor
maybelines.

Frequencypolygonsarealsousedtorepresentdatainafrequency
table.Pointsareplottedtoshowthefrequencyofeachcategory.
Thepointsarejoinedwithstraightlines.

Example2

Photo:alitterofpuppies
Thenumberofpuppiesperlitterbornatakennelwasrecorded.
Thisfrequencytableshowstheresults.

Numberofpuppies 0 1 2 3 4 5 6

Frequency 2 5 8 12 3 2 1

Drawafrequencypolygontoshowtheseresults.

Ph301-alitterof
puppies

Fr
eq

ue
nc

y

2
00 1

4

6

8

10

12

14

2 3
Number of puppies

Size of litters of puppies at a kennel

4 5 6

Thefrequenciesare
alwaysshownon
theverticalaxis.The
frequenciesgofrom1
to12,soscaletheaxis
from0to14.

Treateachnumber
ofpuppiesandits
frequencyasapairof
coordinates.
Plotthesecoordinates
onagridandjointhe
pointsinorderwith
straightlines.

Exampractice3A
1 Thisbarchartshowstheresultsofamathstest.

1

0

2

3

4

5

Fr
eq

ue
nc

y

6

7

8

Marks in a maths test

0 1 2
Mark

3 4 5 6 7 8 9 10
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a Writedownhowmanystudentshadamarkof8.
b Whatwasthelowestmarkgivenandhowmanystudentsgot

it?
c Writedownthemostcommonmark.
d Howmanystudentshadamarkof7ormore?
e Howmanystudentssatthetest?

2 Thisbarchartshowsthepopulationinfivetowns.

Runston

Castle Hill

To
w

n

Berkhampton

Brotton

Faversham

Population in five towns (to the nearest thousand)

0 5000 10 000

Population

15 000 20 000

a Writedownthetownwiththelargestpopulation.

b WritedownthepopulationofRunston.

c  i Whichtownhasthesmallestpopulation?
 ii Writedownthepopulationofthistown.

3 Peterdidasurveyofthetypesofvehiclepassingtheschoolgate
onelunchhour.Hisresultsareshowninthistable.

Typeofvehicle Bicycle Motorbike Car Lorry

Frequency 4 10 25 16

a Calculatethenumberofvehiclesthatpassedtheschoolgate
altogether.

b Whichtypeofvehiclewasthemostcommon?

c Drawabarcharttoshowtheinformation.

4 Thistableshowsthenumberofgoalsscoredby32teamsone
weekend.

Numberofgoalsscored Frequency

0  5

1  9

2 10

3  5

4  2

5  1

a Howmanyteamsscoredmorethan1goal?

b Drawafrequencypolygonforthisdata.

‘7ormore’means7,
8,9or10.

Rememberthatthe
barsmusthaveequal
widths.

Donotforgettogive
yourchartatitle.

Photooffootball
match
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5 ThistableshowsthenumberofGCSEsubjectspassedat
gradeCorbetterbyagroupofstudents.

Numberofsubjects
passed

5 6 7 8 9 10

Frequency 14 18 21 12 7 5

a HowmanystudentsachievedaGradeCorbetterin
7ormoreGCSEsubjects?

b Drawafrequencypolygonforthisdata.

6 Thistableshowstheshoesizesofthegirlsinagroup.

Shoesize 3 3  1_2 4 4  1_2 5

Frequency 3 5 10 8 4

a Writedownthenumberofgirlsinthegroup.
b Drawafrequencypolygonforthisdata.

Useagridlikethis.Thezig-zag
lineshowsthatthehorizontalaxis
doesnotstartat0.

0

5

5 6 7
Number of subjects passed

at grade C or better

8 9 10

10

15

Fr
eq

ue
nc

y 20

25

Minicourseworktask
Kerrysaid‘FewerbabieswereborninJanuary,FebruaryandMarchthan
inSeptember,OctoberandNovember’.
a WritedowntheinformationyouneedtotestKerry’shypothesis.
b Collecttheinformationfromatleast30people.
c Showyourinformationonabarchart.
d IsKerryright?Giveareasonforyouranswer.

3.2Frequencypolygonsforgroupeddata
Afrequencypolygonforgroupeddatausesthemid-interval
valueforeachgroup.

Youfindthemid-intervalvalueofagroupbyaddingtheend
valuesofthegroupthendividingby2.

Example3

Thisgroupedfrequencytableshowsthenumbersoflettersinthe
wordsofaparagraphfromanewspaper.

Drawafrequencypolygonforthisdata.

Numberoflettersinaword Frequency Mid-intervalvalues

1–3 15  2

4–6 12  5

7–9  6  8

10–12  2 11

Beforeyoucandrawa
frequencypolygonfor
thistable,youneedto
findthevalueinthe
middleofeachgroup.
Addacolumntothe
tableforthesevalues.

2ishalf-waybetween
1and3
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Treatthemid-intervalvalueand
thefrequencyascoordinatesto
plotthepointsonthegrid.
Jointhepointswithstraightlines.00

5

1 2 3
Number of letters in a word

Number of letters in the words of a article

4 5 6 7 8 9 10 11 12 13 14 15

10

15

Fr
eq

ue
nc

y
20

Exampractice3B
1 Thistablerecordsthenumberofpassengersonthe

busesthatpassedasurveypointoneday.

Numberof
passengers

Frequency
Mid-interval

value

1–12 21 6.5

13–24 26 18.5

25–36 14

37–48 16

49–60  5

a Copyandcompletethetable.

b Calculatethenumberofbusesthatpassedthe
surveypoint.

c Drawafrequencypolygontoshowthisdata.

2 Thistableshowsthenumberofcompetitorsina
singingcompetition.

Numberof
competitors

Frequency

20–25 3

26–30 2

31–35 12

36–40 9

41–45 5

a Copyandcompletethetable.

b Calculatethenumberoftimesthecompetition
hastakenplace.

c Drawafrequencypolygontoshowthisdata.

Themid-intervalvaluedoesnothave
tobeawholenumberofpassengers.
18.5ishalfwaybetween13and24so
itisthemid-intervalvalue.

Useagridlikethis.Thefirstpoint
isplottedforyou.

Number of passengers on buses

0

5

10 20 30
Number of passengers

40 50 60

10

15

Fr
eq

ue
nc

y
20

25

30

Useagridlikethis.Thefirstpoint
isplottedforyou.

Number of competitors in
a singing competition

0

2

20 25 30
Number of competitors

35 40 45

4

6Fr
eq

ue
nc

y

8

10

12

14
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3 Thisfrequencytableshowsthetimestakenbyasampleof
studentstotravelhomeoneevening.

Time,tminutes Frequency

 0t10 2

10t20 9

20t30 5

30t40 4

40t50 2

50t60 1

a Copythetableandaddacolumnshowingthemid-interval
values.

b Copyandcompletethisfrequencypolygon.

Times taken by a group of students to
travel home one evening

0
0

Time in minutes

Fr
eq

ue
nc

y

10 t20 30 40 50 60

2

4

6

8

10

4 Kimrecordedthelengthsof50peapodsinthistable.

Length,lcm Numberofpods

 5l7  8

 7l9 14

 9l11 19

11l13  9

Drawafrequencypolygontoillustratethisdata.

5 Thisfrequencytableshowstheheightsofabatchoftomato
seedlings.

Height,hcm 0h1 1h2 2h3 3h4 4h5

Frequency 5 10 25 4 1

a Copythetableandaddarowshowingthemid-intervalvalues.

b Drawafrequencypolygontoshowthisdata.

Thisiscontinuousdata.Tofindthe
mid-intervalvalue,addthevaluesof
theendsoftheclass,thendivideby2.

Themid-interval
valuesarenotwhole
numbers.



Chapter3 Representingdata 29

6 Thisfrequencypolygonshowstheamountsofmoneyspentina
butcher’sshopbythecustomersoneSaturday.

Value of purchases on Saturday

0

5

5
Amount spent in £s

10 15 20 25

10

15

Fr
eq

ue
nc

y
20

25

30

ThetableshowstheamountsspentbycustomersonWednesday.

Amountspent,Apounds Numberofcustomers

0A5  8

5A10 11

10A5 15

15A20  8

20A25  4

a CalculatethenumberofcustomersonSaturday.

b CalculatethenumberofcustomersonWednesday.

c Explainwhyyoucannotgivethenumberofcustomerwho
spentbetween£10and£12onWednesday

d Copythefrequencydiagramaboveanddrawafrequency
polygonfortheamountsspentbycustomerson
Wednesday.

7 Thistableshowsthetimestakenbyagroupofstudentsto
completeatask.

Time(tminutes) Numberofstudents

10t20  5

20t30 25

30t40 20

40t50 10

50t60  7

60t70  3

Drawafrequencypolygonforthesetimes.
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3.3Stem-and-leafdiagrams
Astem-and-leafdiagramisawayofgroupingdatawithoutlosing
thedetailofindividualvalues.

Gettinginformationfromastem-and-leaf
diagram
Thisstem-and-leafdiagramshowsthenumberofpagesinasample
ofbooks.

 Numberofpages 1|41means141
 1|20 34 41 92

 2| 9 10 25 36 71 77 86

 3|10 24 63

Example4

Usethestem-and-leafdiagramaboveto
a writedownthenumberofbooksinthesample,
b givethenumberofbooksthathavemorethan300pages.

Countthenumberof‘leaves’to
therightoftheverticalline.There
are4inthefirstrow,7inthe
secondand3inthethird.

Thelastlineshowsallbookswithmore
than300pages.Thereare3entries.

a 14
b 3

Astem-and-leaf
diagramissometimes
calledastemplot.

Exampractice3C
1 Theweightsofthepackagestobedeliveredbyacourieraregiven

inthisstem-and-leafdiagram.

Weight

0|93 95 98  1|22means122g

1| 8 22 24 25 36 73 83

2|14 44 52 88 99

a Findthenumberofpackagesthecourierhastodeliver.
b Writedowntheweightofthelightestpackage.
c Writedownthenumberofpackagesweighingmorethan200g.

2 Carsweretestedtoseehowlongtheytooktoreach100mph
fromastandingstart.
Thisstem-and-leafdiagramshowstheresults.

Timeinseconds

1|2 4 4 7 9  2|3means23seconds
2|3 4 4 4 5 6 9 9
3|0 1 1 4 6 6 8
4|2 2 4 5 7 7

Thisisthekey.Ittellsyou
thatthe1inthestemis
100andtheleaf,41,is
addedtogivethevalue.

Thesenumbers
formthestem.
Theyarelike
thegroupsina
frequencytable.

Thesenumbersaretheleaves.
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Drawingastem-and-leafdiagram
Whenyoudrawastem-and-leafdiagram,youmustinclude
 akey
 atitle.

Example5

Thislistgivesthenumberofcarsinacarparkatnoon
ontwentyconsecutiveSaturdays.

104 99 107 102 115 102 108  98 110 106
108 95  94 118  95 105 114 102 113  97

Drawastem-and-leafdiagramtorepresentthisdata.

a Workoutthenumberofcarstested.

b Writedowntheslowesttime.

c Writedownthefastesttime.

d Findthenumberofcarsthattookmorethan30seconds.

3 Thetimestakenbythecompetitorsina1kmracewererecorded.
Theyareshowninthisstem-and-leafdiagram.

Timetocompletetherace

3|21 23 25 37 45 51 3|21means3minutes21seconds
4|3 4 4 2 15 34 42 53
5|1 9 14 16
6|0

a Writedownthenumberofcompetitorswhofinished.

b Writedownthetimetakenbythepersonwhowaslast.

c Howmanytimeswerelessthan31_2minutes?

d Findthedifferenceinthetimetakenbythepersonwhowas
firstandtheonewhowaslast.

ph303
Pupilsrunningon
atrackj

 
 
 

Numberofcarsincarpark
9|9 8 5 4 5 7
10|4 7 2 2 8 6 8 5 2
 11|5 0 8 4 3

Numberofcarsincarpark
9|4 5 5 7 8 9 11|4means114
10|2 2 2 4 5 6 7 8 8
 11|0 3 4 5 8

Redrawthediagramwiththenumbersinorder
ofsize.Giveakeyandaheading.
Checkagainthatyouhave20values.

Decideonthegroupstouseforthestem.
Thenumbersareallbetween90and120,
sowewillusetensforthestemandunits
fortheleaves.

Startworkingacrossthefirstrowmarkingeach
valueinthecorrectplace.
Donottrytoputtheminorderatthisstage.
Checkthatyouhave20values.
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Exampractice3D
1 Amathstestwasmarkedoutof40.

Thisstem-and-leafdiagramshowsthemarksscoredbystudents
inthetest.

Marks

1|4 4 5 1|4means14
2|0 4 5 6 7 7 7
3|0 0 1 2 3 3 4 4 4 4 4 4 5 5 8 9 9

a Calculatethenumberofmarksshowninthediagram.
b Writedownthelowestmark.
c Twootherstudentsgotmarksof36and29.

Copythediagramandaddthesetwomarksinthecorrectplace.

2 Minatimedherjourneytoschoolonseventeendays.
Thesetimesareshowninthisstem-and-leafdiagram.

Timeinminutes

1|2 4 5 6 8 8 9 2|5means25minutes
2|0 0 1 1 5 7 9
3|0 2 5

Thenextthreedayshertimeswere17minutes,19minutesand
27minutes.

a Copythediagramandaddthesethreevaluestothestem-and-
leafdiagram.
Rewriteyourstem-and-leafdiagramsothatallthevaluesare
inorder.

b Writedownthenumberoftimesthejourneytookmorethan
20minutes.

c Writedownthenumberoftimesthejourneywaslessthan25
minutes.

d Writedownthenumberoftimesthatthejourneywaslonger
thanhalfanhour.

3 Aschoollibraryboughtsomenewbooks.Thisisalistoftheir
prices.

£4.50 £6.20 £5.40 £4.90 £5.70 £4.39
£6.45 £5.95 £4.75 £5.80

a Howmanynewbookswerebought?
b Drawastem-and-leafdiagramtoshowtheseprices.

4 Thesearetherecordedplayingtimes,inminutes,ofsomeCDs.

61 37 50 50 59 72 41 47 68 59 59 69 42
59 66 60 61 65 50 55 52 61 45 74 68 39

a HowmanyCDswererecorded?
b Drawastem-and-leafdiagramtoshowthesetimes.

Enterthepricesone
atatimeinorder.First
£4.50,then£6.20,
then£5.40andsoon.
Donotlookforallthe
£4booksfirst.

Ph301-girl
cyclingtoschool

Youcanuseyournew
diagramforthese
questions.

Ph302-some
CDs
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5 Thesearetheweightsingrams,ofsomeapples.

74 48 102 96 100 85 73 105 59 115 77 82 94 81
79 60 100 89 110 58 62 101 71 73 49 57 76 89

Drawastem-and-leafdiagramfortheseweights.

6 Thenumberofmobiletelephonecallsreceivedbyagroupof
studentsoneweekwere:

32,6,18,55,9,19,7,6,17,4,11,18,14,13,16,35,0

a Howmanystudentswerethere?
b Drawastem-and-leafdiagramforthesenumbers.

3.4Histograms
Ahistogramisadiagramthatrepresentscontinuousdata.
Ahistogramissimilartoabarchartbuthastwoimportantproperties.

Thefraction  frequency
___________

classwidth
 iscalledthefrequencydensity.

Example6

Thistablegivestheheightsoftreesinawood.

Height,hmetres 0h2 0h4 0h6 0h10 0h20

Frequency 20 36 26 16 10

Drawahistogramtoshowtheseheights.

Theareaofeachbarrepresents
thefrequencyoftheclass
interval,sofrequency

classwidthheight.

Heightofthebar  frequency
___________

classwidth
 

Therearenogapsbetweenthe
bars.
Thehorizontalaxisislike
anumberline.Itisscaled
evenlyalongitslength.
Theverticalaxismuststartat0.

00

5

2 4 6
Height in metres

Heights of trees

8 10 12 14 16 18 20

10

15

Fr
eq

ue
nc

y 
de

ns
it

y 20

Addrowstothetable
fortheclasswidths
andthefrequency
densities.
Frequencydensity

=
frequency

__________
classwidth



Height,hmetres 0h2 0h4 0h6 0h10 0h20

Frequency 20 36 26 16 10

Classwidth 2 2 2 4 10

Frequencydensity 10 18 13 4 1

Theareaofthe
barsrepresentsthe
frequency.

Thefrequencyforthe
class4h6is26.

2

13 � 2 � 2613
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Youcanconstructafrequencytablefromahistogramprovidedthatit
isproperlylabelled.

Example7

Thishistogramshowstheagesofpeopleboardingbussesbetween0830
and0900onemorning.

Fr
eq

ue
nc

y 
de

ns
ity

Ages of passengers 0830 – 0900

0 10 20
Age (years)

represents
5 people

30 40 70

Makeafrequencytable.

Thekeytellsyouthat2
squaresrepresentsfive
people.
Toworkoutthe
frequenciesyouneed
tocountthesquares.

Age,nyears 0n10 20n20 20n30 30n40 40n70

Frequency 20 20 30 20 15

Exampractice3E
1 Thefrequencytableshowstheagesof200peopleattendinga

filmshow.

Age,nmetres 0n10 20n20 20n30 30n40 40n70

Frequency 20 20 30 20 15

Copythetableandaddrowsshowingtheclasswidthsand
frequencydensities.

Forquestions2to4,copyandcompletethetableanddrawa
histogramtoillustratethedata

2 Thetableshowstheheightsof65fourteen-year-oldboys.

Age,nmetres 100n130 130n140 140n145 145n155 155n165 165n185

Frequency 6 11 8 14 14 12

Classwidth

Frequency
density

3 Thetableshowsthetimestakenby78pupilstogettschool.

Time,tmin 0t5 5t10 10t15 15t18 18t21 21t31

Frequency 6 1 18 9 12 13

Remembertolabelthevertical
axis‘frequencydensity’

Scaletheverticalaxisfrom0
to2instepsof0.1.
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hameanshectares.

4 Thetablesummarisestheresultsofasurveytofindtheareasof
185farms.

Age,Aha 0A4 4A8 8A12 12A17

Frequency 34 22 38 30

Age,Aha 17A24 24A28 28A32 32A42

Frequency 28 13 10 10

5 Thishistogramshowstheagesofhousesonanewestate.

Fr
eq

ue
nc

y 
de

ns
ity

Age of houses on estate

0

20

1 2
Age (years)

3 4 5

15

10

5

0

a Howmanyhousesarebetween0and3yearsold?
b Howmanyhousesweremorethan3yearsold?

6 Thishistogramshowsthetimestakenby225peopletocomplete
aquestionnaire.

Fr
eq

ue
nc

y 
de

ns
ity

Time taken to complete questionnaire

0 5 10
Time (minutes)

15 20 25

15

10

5

0

Drawafrequencytabletorepresentthisinformation.

7 Thishistogramshowstheheights
ofrecentlyplantedtrees.

Therewereahundredtreesbetween
30and40cmtall.
Howmanytreeswere:
a between50and70cmtall
b shorterthan40cm?

Heights of trees

10
Height (cm)

30 40 50 70
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8 Thehistogrambelowshowstheheightsofplantsgrownbya
horticulturalist.

Plant heights

22 23

10

Height (cm)

Fr
eq

ue
nc

y 
de

ns
ity 20

30

24 25 26 27 28 29 30 31 32 33 34

Howmanyplantsinthesamplearethere
a withheightsatleast31cmbutlessthan32cm?
b withheightsatleast27cmbutlessthan31cm?

3.5Usingtheareaunderahistogram
Theareaofabarinahistogramrepresentsthenumberofitemsin
thegroup.Thismeansthatthetotalareaofthehistogramrepresents
thetotalnumberofitemsinthedistribution.

Example8

ThishistogramillustratesthenumberofhoursworkedinMarchby
eachpart-timememberofstaffinonecompany.

0 10

1.0

Number of hours

Time worked by part-time staff in March

Fr
eq

ue
nc

y 
de

ns
ity

2.0

3.5

0.5

0

1.5

2.5

3.0

20 30 40 50 60 70 80

a Howmanypart-timestaffarethere?
b Estimatethenumberofpart-timestaffwhoworkedbetween45

and60hoursinMarch.
Explainwhyyoucannotgiveanexactanswer.
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a 89
b Areaofthehistogrambetween45and60is

(5x0.4)+(10x0.3)=2+3=5.
Soapproximately5peopleworkedbetween45and60hours.
Thenumberofpeoplewhoworked45hoursoranyothernumber
ofhoursisnotknown.

Thefirstblockrepresents
103people,andsoon.

Anestimateforthe
numberofpeoplewho
workedbetween45and
60hoursisrepresentedby
thedarkshadedarea.

Exampractice3F
1 ThishistogramshowsthemiddaytemperaturesindegreesCelsius

forthefirst240daysofayearinNorthampton.

�10
Temperature (°C)

represents 1 day

Midday temperatures

0 10 20

a Whydoesthischartnotneedaverticalscale?
b Onhowmanydayswasthetemperaturelessthan0oC?
c Estimatethenumberofdaysonwhichthetemperaturewas

greaterthan12oC.

2 Aspeedcamerarecordsthespeedsofcarsastheyentera30mph
speedlimitzone.Thehistogramsummarisestheresultsforaone
hourperiod.

Speed (mph)

Fr
eq

ue
nc

y 
de

ns
ity

Car speeds

0 10 20 30 40 50 60 70 70

1

2

0

Estimatethenumberofcarsthatweretravellingatmorethan
30mph.
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3 Thisbarchartsummarisestheagesofpassengers,incompleted
years,usingabusinthemorningrushhour.

Age (years)

Fr
eq

ue
nc

y 
de

ns
ity

Passenger ages

0 10 20 30 40 50 60 70 80

10

20

0

Estimatethenumberofpassengerswhoare
a under16yearsold
b 65yearsoldorolder.

4 Thehistogramsummarisesthetimestakenbyagroupofpeople
tocompleteaquestionnaire.

Fr
eq

ue
nc

y 
de

ns
ity

Time taken to complete questionnaire

0 5 10
Time (minutes)

15 20 25

15

10

5

0

a Estimatethenumberofpeoplewhotooklessthan10minutes
tofillinthequestionnaire.

b Tomsaid‘Morethanhalfthepeopletookunder10minutesto
completethequestionnaire.’
IsTomcorrect?Explainyouranswer.
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Summaryofkeypoints

 Theinformationinanungroupedfrequencytablecanbeshowninabarchartor
frequencypolygon.

 Afrequencypolygonforgroupeddataisdrawnbyplottingthemid-intervalvalues
againstthefrequenciesandjoiningthepointswithstraightlines.

 Themid-intervalvalueisequaltothesumoftheendvaluesofthegrouporclass
dividedby2.

 Stem-and-leafdiagramspreserveindividualvalues.
 Histogramsareusedtorepresentcontinuousdata.Theareasofthebarsrepresentthe

frequenciesoftheclasses.

 Frequencydensity  frequency
___________

classwidth
 .

MoststudentswhogetGradeCorabovecan:
 findmid-intervalvaluesforgroupeddata,
 drawafrequencypolygonforgroupeddata.

MoststudentswhogetgradeCcanalso:
 constructahistogramwithunequalclassintervals.

Glossary

 barchart adiagramillustratingdatafromafrequencytable
 classinterval therangeofvaluesofitemsinagroup
 classwidth thedifferencebetweenthehighestandlowestvalueina

 classinterval
 data factualinformation
 frequency thenumberoftimessomethinghappens
 frequencytable showsthenumberoftimesthateachdistinctvalue

 (orclass)occurs
frequencydensity frequencydividedbyclasswidth
frequencypolygon apolygonformedbyjoiningthemid-pointsofthe

 topsofthebarsinabarchartorhistogram
histogram achartillustratingcontinuousdata
mid-intervalvalue themiddlevalueofagrouporclass
stem-and-leafdiagram adiagramthatgroupsdatawithoutlosingindividual

 values
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Two-waytablesand
scatttergraphs

Thischapterwillshowyou:
 howtogetinformationfromatwo-waytable
 howtodrawascattergraph
 howtojudgewhetherthereisarelationship

betweentwosetsofinformation

Beforeyoustartyouneedtoknow:
 howtoscaleaxesandplotpointsona

graph
 howtoreadvaluesfromscaledaxes

4.1Two-waytables
Two-waytablesareusedtoshowtwogroupsofrelatedinformation.

Example1
Thistwo-waytableshowsthegradesobtainedbyagroupof
studentsintwoGCSEModules.

GCSEGrades

A* A B C D E F G U

Module1 8 18 28 25 20 22 10 2 9

Module3 4 6 7 15 5 3 2 0 1

a HowmanystudentsgotgradeEinModule1?
b HowmanystudentsgotgradeDinModule3?

SeeChapter2formore
informationontwo-
waytables

 
a 25
b 111

Exampractice4A
1 Usethetwo-waytableabovetofind

a thenumberofstudentswhosatModule3
b thenumberofstudentssittingModule1,whogotgradesA*toB.

2 ThetableshowsstudentsinYear10withandwithoutjobs.

 StudentsinYear10

Job NoJob

Boys 32 25

Girls 28 21

a Howmanygirlshavejobs?
b Howmanyboysdonothavejobs?
c Howmanystudentsdonothaveajob?

Addupthenumbersforbothrowsunder
thecolumnsheadedA*,A,BandC.

LookalongtherowlabelledModule1
untilyougettothecolumnheadedC.

PicBoyorgirll
aged15doing
paperroundor
workinginashop
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Beforeyoustartyouneedtoknow:
 howtoscaleaxesandplotpointsona

graph
 howtoreadvaluesfromscaledaxes

3 Thetableshowslastyear’sKeyStage3resultsinaschool.

 KeyStage3Levels

3 4 5 6 7 8

Boys 8 12 28 25 16 5

Girls 10 12 27 30 21 5

a HowmanystudentswereatLevel5?

b HowmanyboyswereatLevel6orhigher?

c HowmanygirlswerelowerthanLevel5?

4 Thetablecomparesstudents’gradesinGCSEmathematicsand
English.

 Mathematics

E
n

gl
is

h

A* A B C

A* 8 9 7 5

A 9 8 2 3

B 4 6 8 5

C 10 7 6 8

a HowmanystudentsgotagradeCinEnglish?

b HowmanystudentsgotgradeaBinbothsubjects?

c HowmanystudentsgotagradeB?

5 Thetableshowsthenumberofshopsandbarsinvillagesonthe
SouthCoast.

 Numberofbars

N
u

m
be

r
of

s
h

op
s

0 1 2 3 4

0 1 4 1 0 0

1 1 2 3 1 0

2 0 1 1 0 0

3 3 1 2 0 1

4 1 4 3 2 1

5 0 2 4 2 2

6 0 1 7 4 2

a Howmanyvillageshavenoshops?

b Calculatethetotalnumberofvillages
featuredinthetable.

c Howmanyvillageshavemorebarsthan
shops?

Readquestionsslowly.
Readthemseveral
timestocheckthatyou
understandwhatyou
areaskedtofind.

Thismeansthe
numberofstudents
whogotgrade
BinEnglishorin
mathematics.It
includesthosewho
gotgradeBinboth
subjects.

Thediagonalofshadedentriesinthetable
belowshowsthenumbersofvillagesthathave
thesamenumberofshopsandbars.
Thenumbersabovethisdiagonalgivevillages
withmorebarsthanshops.

 Numberofbars


N

u
m

n
er

o
f

sh
op

s

0 1 2 3 4

0 1 4 1 0 0

1 1 2 3 1 0

2 0 1 1 0 0

3 3 1 2 0 1

4 1 4 3 2 1

Two-waytablesandscattergraphs 41
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6 Thetableshowstheheightandthenumbersoftomatoesoneach
ofasampleoftomatoplants.

 Numberoftomatoesonaplant


H
ei

gh
t,

h
c

m
,


o

f
a

p
la

n
t

0–19 20–39 40–59 60–79

 0h20 8 7 3 0

20h40 12 25 8 1

40h60 6 16 18 17

60h80 3 10 21 22

80h100 0 4 12 7

a Calculatethetotalnumberofplantsfeaturedinthistable.

b Calculatethenumberofplantsthathad40ormoretomatoes.

c Howmanyplantslessthan60cmtallhad40ormore
tomatoes.

7 Thetableshowstheheightsandweightsofsomeadults.

 Weight,wkg

H
ei

gh
t,

h
m

,

60w70 70w80 80w90 90w100

1.4h1.6  5  3  1  0

1.8h1.8 10  2  1  1

1.8h2.0  4  6  9  6

2.0h2.2  2 10 12 10

a Howmanyadultsweighedlessthan80kg?

b Calculatethenumberofadultsunder2mtallwhoweighed
lessthan80kg.

8 Thetableshowsthemarksinamathstestandinasciencetest.

 MathsMark


Sc

ie
n

ce
M

ar
k

1 2 3 4 5

1 2 5  4  1  1

2 6 7  3  2  2

3 7 5  9  9  6

4 3 9  8 10 12

5 2 7 12 11 10

a Findthenumberofstudentswhogotamarkof4ormorein
themathstest.

b Howmanystudentsgotahighermarkinthesciencetestthan
inthemathstest?



Minicourseworktask
AdamreadthatgirlsdobetterthanboysatGCSE.
Hedecidedtoinvestigatethis.
 Writedownahypothesisforhimtotest.
 Designatwoway-tablesothatAdamcancollecttheinformation.

4.2Scattergraphs
Ascatter-graphisawayofillustratinginformationfromatwo-way
table.

Example2

Thetableshowstheheightandshoesizeofeightwomen.

 Woman

A B C D E F G H I J K L

Height(cm) 160 166 174 158 166 161 170 171 166 163 167 168

Shoesize,
continental

36 38 40 37 38 38 42 41 40 39 37 39

a Drawascattergraphforthisdata.

b Jansaidthat‘Tallpeoplehavelargerfeetthanshortpeople.’
Useyourscattergraphtotestthis‘hypothesis’.

Drawagrid.Scale
theheightaxis(the
horizontalaxis)from
155to175andthe
shoe-sizeaxis(the
verticalaxis)from36
to43.

Plotonepointto
representeachwoman.
Thecoordinatesfor
womanAare160
acrossand36up.

Thisisonlyatendency.
Itisnotalwaystrue.

 
 
 
 

a Height and shoe size of women

Height (cm)

S
ho

e 
si

ze

0

36

37

38

39

40

41

42

43

155 160 165 170 175

b Thescattergraphshowsthattallerwomentendtohavelarger
feet.

Two-waytablesandscattergraphs 43Chapter4
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Exampractice4B
1 a Intheexample2westatethatinformationwascolleected

onlyfromwomen.
Explainwhyitisimportanttospecifythegender?

b Howmanyofthewomenweretallerthan165cm?

2 Thisgraphshowstheageandpriceofsomesecond-handcars.
Thecarsareallsmallwithsimilarenginesizes.

Price and age of cars

Age (years)

Pr
ic

e 
(£

)

1000

2000

3000

4000

5000

6000

7000

20 4 6 8 10

a Describetherelationshipbetweentheageofacaranditsprice.
b Jamessaysthat‘Thepriceofasecond-handcargetsloweras

theageincreases’
IsJamescorrect?Explainyouranswer.

c Apartfromage,givetwootherfactorsthatyouthinkcould
affectthepriceofacar.

d Sukisaysthataten-yearoldcarisalwayscheaperthana
similareight-yearoldcar.

 IsSukicorrect?Explainyouranswer.
e Howmanyofthesecarscostmorethan£3000?

3 Limsawthisheadlineinapaper,

Hedidnotbelieveit,sohedidsomeresearch.

LimcollecteddatafromagroupofYear11students.
Thescattergraphshowstheinformation.

Height and GCSE grade

GCSE English examination grade

H
ei

gh
t 

(c
m

)

150

160

170

180

190

A
0

B C D E F

Explainmeanswrite
downareasonwhyyou
thinkitisimportant.

Findthegridline
markingaheightof
165cm.
Thecrossestotheright
ofthislinerepresent
heightsgreaterthan
165cm.Youwillfindit
easiertocounttheseif
youplacearuleralong
thegridline.

Writedownanytwo
factorsthatyouthink
willmakeacarcost
more,orcostless.

‘Tallchildrengetbettergradesat
GCSEthanshortchildren.’
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a Doestheevidenceheresupporttheclaiminthe
newspaper?
Explainyouranswer.

b Howmanystudentsshorterthan165cmgot
gradesAorB?

c HowcanLiammakesurethathisresultswere
notbiased?

4 Thescattergraphshowsthemarksofagroupof
studentsinacourseworktaskandinawritten
examination.

Examination and course work marks

0 20 40 60 80 10010 30 50 70 90

10

20

30

40

50

60

70

80

90

100

0

Written
examination

(%)

Coursework task (%)

E

C

A

B

D

a Whichletterreferstothestudentwhogotthehighestmark
onthecourseworktask?

b Whichletterreferstoastudentwhogotthesamemarkforthe
courseworktaskandforthewrittenexamination?

c Howmanystudentsarerepresentedonthegraph?

d Howmanystudentsgothighermarksintheircoursework
thanintheirwrittenexamination?

5 Thescattergraphshowsthenumberofpetsandthenumberof
childrenindifferenthouseholds.

Children and pets in
a household

0 2 4 61 3 5 7

1

2

3

4

5

6

7

0

N
um

be
r 

of
 p

et
s

Number of children

Drawalinethrough
thepointsonthe
graphthatgiveequal
marks.Allcrossesto
therightofthisline
givehighermarksfor
courseworkthanfor
thewrittenexam.

Youneedthenumberrofcrosses
belowthe165gridthatareongrade
AaandgradeBgridlines.

A B C D E F

150

160

170

180

190

0

H
ei

gh
t 

(c
m

)

GCSE English examination grade
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a Howmanyhouseholdsareshown?

b Describetherelationshipbetweenthenumberofpetsandthe
numberofchildreninahousehold.

c Janesaid‘Largerfamilieskeepmorepetsthansmaller
families.’

 i IsJanecorrect?Explainyouranswer.
 ii SketchascattergraphthatwouldshowthatJanewas
  correct.

6 Thistableshowsthenumberofroomsandthenumberofpeople
livingineachoftwelvehouses.

Numberofrooms 4 4 5 5 6 6 6 7 7 7 8 8

Numberofpeople 3 5 2 1 6 3 4 3 4 5 2 6

a Showthisinformationonascattergraph.
Useascaleof1cmfor1unitoneachaxis.

b Ellielivesinahousewithfourotherpeople.
Isthehouselikelytohavemorethanfourrooms?

7 Ateacherwantedtoseeiftherewasarelationshipbetweenthe
markapupilgotinthemockexaminationinmathsandthe
markthatthepupilgotinthefinalexam.Sherecordedthemarks
of12students.Theseareshowninthetable.

Mockmark 72 84 85 41 46 57 44 43 56 80 52 38

Finalmark 84 73 77 53 62 54 55 56 48 66 72 50

a Drawascatterdiagramtoshowthisdataonagraph.
Use1cmtorepresent5marksonbothaxes.
Markeachaxisfrom35to90.

b Doesyourscatterdiagramsupportthehypothesisthatresults
inthemockexamgiveagoodideaofthemarkastudentis
likelytogetinthefinalexam?

c Tylergot66inthemockbutfailedtotakethefinalexam.Use
thescattergraphtoestimatewhathemighthavescoredinthe
finalexam.

FigA/Wshowing
twosetsof
grandparents
sittingend-to-end
inthesame
doublebed(likein
charlie-and-the-
chocolate
factory

4.3Lineofbestfitandcorrelation
Thelineofbestfitisthestraightlineaboutwhichthepointson
thegraphareevenlydistributed..

ThisisthegraphfromExample2.Itshowstheheightandshoesize
of8women.Youcandrawthelineofbestfitbyeye.
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Height and shoe size of women

Height (cm)

Sh
oe

 s
iz

e

0

36

37

38

39

40

41

42

43

155 160 165 170 175

Correlationisthewordusedtodescribetherelationshipbetween
twosetsofdata.

Linearcorrelationmeansthatthepointsarescatteredabouta
straightline.
Thecloserthepointsaretotheline,thestrongeristhecorrelation.

Therearetwotypesofcorrelation.

Whenthepointsareclosetotheline,thereisastrongcorrelation.

Strong positive correlation

Thereshouldbe
roughlythesame
numberofpoints
abovethelineand
belowit.Thismay
meanthatnoneofthe
pointsisontheline.

Positivelinearcorrelation
iswhenthelineofbestfit
slopesupwards.

Thereispositivecorrelationin
thisgraph.)

Shoesizetendstoincrease
withaperson’sheight.

Negativelinearcorrelation
iswhenthelineofbestfit
slopesdownwards.

Thereisnegativecorrelationin
thisgraph.

Thevalueofacargoesdownas
itgetsolder.

Height and shoe size of women

Height (cm)

Sh
oe

 s
iz

e

0

36

37

38

39

40

41

42

43

155 160 165 170 175

Price and age of cars

Age (years)

Pr
ic

e 
(£

)

1000

2000

3000

4000

5000

6000

7000

20 4 6 8 10
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Whenthepointsarelooselyscatteredabouttheline,thereisweak
correlation.

Weak negative correlation

Sometimesthepointsaresoscatteredthatthereisnoobviousline.
Thereisnocorrelation.

Somegraphshavenon-linearcorrelation.Thereisnoobviouslineof
bestfitinthisdiagram.Howeverthegreycurveshowsthereissome
correlationbutitisnotlinear.

Exampractice4C
1 Thisscattergraphshowsthenumberofbadorangesinabox

afterdifferentdeliverytimes.Thelineofbestfithasbeendrawn
onthegraph.

Number of bad oranges

Bad oranges in a box

D
el

iv
er

y 
tim

e 
(h

ou
rs

)

0 1 2 3 4 5 6

2

4

6

8

10

12

14

16

18

20

0

Oneboxcontained6badoranges.
Usethediagramtoestimatethedeliverytimeforthisbox.

Find6onthethe
horizontalaxis.Gofrom
thispointuptothe
lineofbestfitandthen
acrosstotheverticalaxis
toreadoffthevalue.

Number of bad oranges

D
el

iv
er

y 
tim

e 
(h

ou
rs

)

0 1 2 3 4 5 6

2
4
6
8

10
12
14
16
18
20

0
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2 Thescatterdiagramshowsdatacollectedovereightyearsbya
breederofgoldfish.

Weight and age of goldfish

W
ei

gh
t 

(g
ra

m
s)

Age of goldfish (years)
0 1 2 3 4 5 6 7 8

500

1000

1500

2000

0

a Explainwhyoneofthepointsislikelytohavebeenplotted
incorrectly.

b Estimatetheaverageweightofafive-year-oldgoldfish.

3 ThetableshowstheFrenchandmathsmarksof20pupilsinan
endoftermexam.

French and maths marks

Fr
en

ch
 m

ar
k

Maths mark
0 30 40 50 60 70 80 90

40

50

60

70

80

0

a Omargot74formathsand68forFrench.
Onacopyofthediagramaddacrosstothescatterdiagramto
showOmar’smarks.

b Drawalineofbestfitforall21marksonyourcopy.
c Describetherelationshipbetweenthemathsmarksandthe

Frenchmarks.
d JohnisgoodatFrench.

Ishelikelytobegoodatmaths?Explainyouranswer.
e Ahmedgot65forhisFrenchexaminationbutwasabsenton

thedayofthemathsexamination.
Estimatehislikelymarkifhehadtakenthemaths
examination.

4 Thistableshowstheheightsandweightsof10people.

Height(cm) 150 152 155 158 158 160 163 165 170 175

Weight(kg) 56 62 69 64 57 62 68 66 65 74

a Drawascattergraphtorepresentthisdata.
b Drawalineofbestfit.
c Describetherelationshipbetweenheightand

weight.

Bowlofgoldfish

Lookforapointthat
ismuchfurtheraway
fromthelinethanany
otherpoint.Usethis
pointanddescribeits
distancefromtheline
asyourreasoninyour
explanation.

Makesureyouknow
whateachsubdivision
ontheaxesrepresents.

Find65ontheFrench
Markaxis,thengo
acrosstothelineof
bestfit.Godownfrom
thispositiontothe
MathsMarkaxisand
readthevaluethere.

Useagridlikethis.

145 150 155 160 165 170 175

55

60

65

70

75

00

W
ei

gh
t 

(k
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Height (cm)
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5 Thistableshowsthenumberofroomsandthenumberofpeople
livingineachof15houses.

Numberofrooms 3 4 4 5 5 5 6 6 6 6 7 7 7 8 8

Numberofpeople 2 3 5 4 2 1 6 2 3 4 4 5 3 2 6

a Plotthisinformationasascattergraph

b Drawalineofbestfitonyourscattergraph.

c Describetherelationshipshowninthescattergraph.

d Useyourscattergraphtoestimatethenumberofroomsina
housewith7peoplelivinginit.

e Describehowreliableyouranswertopartdis.Explainyour
answer.

f Adatacollectionsheetlookedlikethis:

House

Numberofrooms
inthehouseand
Numberofpeoplein
thehouse

Giveonereasonwhythisisnotsuitable.

6 Thistableshowsthenumberofpensandpencilsandthenumber
oftextbooksthateachof10pupilshavewiththeminamaths
lesson.

Numberofpensand
pencils

2 3 3 5 6 6 12 15 20 24

Numberoftext
books

4 5 0 3 1 4 6 2 1 6

a Drawascattergraphtorepresentthisdata.

b Giveonereasonwhyitisnotsensibletodrawalineofbestfit
onyourdiagram.

c Aquestionnairecontainedthisquestion.

HOWMANYBOOKSAREINYOURBAG?

Giveonereasonwhythisquestionisnotsuitable.

7 Matcheachsentencewiththeletterofthescattergraphthatyou
thinkbestmatchestherelationship.

a Thenumberofpagesandthenumberofadvertisementsina
newspaper.

b Thelengthandwidthofacucumber.

c Theweightoftomatoesproducedbyatomatoplantandits
height.

d Theageofanadultandtheirabilityatsport.
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e Thescoreoneachdicewhenareddiceandabluediceare
throwntogether.

f Thenumberofdaysapupilisawayfromschoolandthe
numberofdayswhenthatpupilislateinhandingin
coursework.

A B C D

8 Fahedcollectedthisdataaboutthevillagehelivedin.

Year 1965 1970 1975 1980 1985 1990 1995 2000

Population 100 150 300 550 400 180 400 250

Numberoffishin
thevillagepond

20 30 50 80 70 40 60 40

a Plotthepopulationandnumberoffishasascattergraph.
b Fahedsaid‘Ifweputalotmorefishinthepond,wewillget

morepeoplelivinghere.’
Fahedisnotcorrect.Explainwhyheiswrong.

Goldfishinapond

Minicourseworktask
Sarahsaidthat‘Apersonwilllivelongeriftheyliveinawealthycountry.’
 Lookatthisdata.GNPmeansGrossNationalProduct.Findthemeaning

of‘GNPpercapita’.
CountryGNPpercapita (US$) LifeExpectancy(years)
Luxembourg 41,210 77
Switzerland 40,630 79
Japan 39,640 80
Denmark 29,890 75
France 24,990 78
Canada 19,380 78
UK 18,700 77
NewZealand 14,340 76
Bahamas 11,940 72
Argentina 8,030 72
Oman 4,820 71
Brazil 3,640 67
Jordan 1,510 68
Ecuador 1,390 69
Bolivia 800 60
Pakistan 460 61
Laos 350 52
Nigeria 260 54
Uganda 240 41
Mozambique 80 46

Copyright©1995/1998PopulationConcern

 Writedownahypothesistotestifthereisarelationshipbetweenthe
GNPandlifeexpectancyinacountry.

 Usethedatatotestyourhypothesis.

GNPmeansGross
NationalProduct.
Findthemeaningof
‘GNPpercapita’.
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MoststudentswhogetGRADECorabovecan:
 drawalineofbestfit
 describethecorrelationbetweentwosetsofdata.

Glossary

 correlation relationshipbetweentwoquantities
 linear descriptionofastraightline
 lineofbestfit straightlinedrawnonascattergraphwhichbestfitsthescatter
  ofthepoints
 scattergraph pointsplottedonagraphtoshowtwosetsofinformation
 two-waytable tablegivingtwoormoregroupsofinformation

Summaryofkeypoints

 Two-waytablesareusedtoshowdifferentaspectsofasetofdata.
 scattergraphsareusedtoshowdatawhenyouhavetwopiecesofinformationabout

apersonoranobject.
 Ifthepointsonascattergraphlookasiftheymaybescatteredaboutaline,youcan

judgebyeyewherethislineisanddrawit–itiscalledthelineofbestfit.
 Correlationdescribeshowclosethepointsaretothelineofbestfit.

 Ifthereisnoobviousthelineofbestfit,thereisnolinearcorrelation.
 Nolinearcorrelationdoesnotmeanthatthereisnorelationship.

Positive correlation Negative correlation No correlation



Averages
Thischapterwillshowyou:
 themeaningofmean,modeandmedian
 howtofindthemean,modeandmedianofa

setofvalues.

Beforeyoustartyouneedtoknow:
 howtoadd,subtract,multiplyand

dividewholenumbers
 howtoadd,subtract,multiplyand

dividedecimalsandfractions
 howtousesimpleformulae

5.1Averages
Themean,medianandmodearethethreemostcommonaverages.
Measuresofcentraltendencyisthecollectivenameforthe
mean,medianandmode.

Mean
Themostcommonlyusedaverageisthemean.
Tocalculatethemeanofasetofvalues,findthesumofthevalues
anddividethatsumbythenumberofvalues,

Mean  Sumofallvalues_________________
Numberofvalues

 

Example1

Kayhas7pens,Emilyhas6pensandOliviahas11pens.
Findthemeannumberofpens.

Themeanisnotalwaysawholenumber.

Didyouknow
thatthemeanas
definedhereisproperly
calledthearithmetic
mean.Thereother
meanssuchasthe
geometricmeanand
theharmonicmean,
butyoudonotuse
theseatGCSE.

Meannumberofpens

=
totalnumberofpens

___________________
numberofstudents



 
 
 

Totalnumberofpens =7+6+11
  =24
Mean =24÷3
  =8pens
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Example2

Ianhas2dogs,Rajhas1dogandSarahas1dog.
Calculatethemeannumberofdogsperperson.

Median
Themedianofasetofnumbersisthemiddlevaluewhentheyhave
beenplacedinorderofsize.

Whentherearetwomiddlevalues,themedianisthesumofthese
twovaluesdividedbytwo.

Example3

Thesetenstudentsarearrangedinorderoftheirheight.
Findtheirmedianheight.

Whentherearealargenumberofitems,youcanfindthemiddle
itemfromthisformula:

Themiddleitemofnitemsisthe  n+1_____
2
  thitem.

Mode
Themodeofasetofvaluesisthevaluethatoccursmostoften.

Example4

Thesearesometestmarks.

6,4,6,8,10,6,3,8and4

Findthemode.

Themiddlestudents
arethefifthandsixth.

 

(155+157)÷2=156
Themedianheightis=156cm.

A/w502

Iftheycouldsharethedogsequally,eachofthe
threepeoplewouldhave11_3dogs.
Thisisclearlyimpossible.But11_3isthemeanof
thenumbers2,1and1.

 
Themean=2+1+1_______3 =4__3=11_3dogs

A/w501
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Ifthevaluesarealldifferent,thereisnomode.
Iftwoormorevaluesoccurequallyoften,therearetwoormoremodes.

 
 

3,4,4,6,6,6,8,8,10

Themodeis6marks.

Exampractice5A
1 Findthemean,medianandmodeofeachofthefollowingsetsof

data.
a Testmarks:6,8,5,6,7,9,6
b Treeheights:2m,3m,5m,4.5m,2.5m,6m,3m
c Numberofpages:2,4,8,4,7,1,7,6,5,6
d Weights1.5g,2.1g,4.4g,3.5g,3.6g,2.1g,8.3g,5.6g
e Sumsofmoney£1.20,£4.55,£8.20,£3.15,£2.99

2 Hussainthrewthreecoinsseveraltimesandrecordedthenumber
ofheadsthatshowedateachthrow.
Hisresults,putinascendingorder,are
0,0,0,0,0,1,1,1,1,2,2,2,2,2,2,2,2,2,2,2,2,2,3,3,3
Find  a themode  b themedian  c themean.

3 Thisstem-and-leafdiagramshowsthenumberoftomatoes
harvestedfromeachplantinJoe’sgreenhouseoneweek.

Numberoftomatoes Key1|3means13

0 2 8 9

1 3 3 5 5 5 5 6 6 6 6 6 8 8 9
2 1 3 3 5 5 5 5 7 

a HowmanytomatoplantsdoesJoehaveinhisgreenhouse?
b Writedownthemode.
c Findthemedian.
d Calculatethemean.

4 Thisstem-and-leafdiagramshowsthenumberofpagesina
sampleofbooks.

Numberofpages Key1|34means134

0 01 19 34

1 09 10 25 36

2 10

a Writedownthenumberofpagesinthelongestbook.
b Writedownthenumberofpagesintheshortestbook.
c Findthemeannumberofpagesperbook.

Remembertogive
theunits.Themean,
medianandmode
havethesameunitsas
thedata.

Youcanfindthe
middleitembyadding
1tothetotalnumber
ofitems,thendividing
by2.
Forexample,when
thereare46items,the
middleoneisthe
(472)thitem.
47223.5,sothe
middleitemsare23rd
and24th.

FigA/W:man
tendingtomato
plantsin
greenhouse.-A/w
503

Putthenumbersin
order.Thenyoucan
seewhichisthemost
common.
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 5 Tinagotthesemarksinherlastfivemathematicstests.

8,7,8,9,10.

Sheworkedouthermean,medianandmodemarkforthesetests
InhernexttestTinascored6.
Explainhowthismarkwillaffectthemean,medianandmode.

 6 Thebusesthatpassedtheschoolgateinfourhourswere
counted.
Themeannumberofbuseswas3eachhour.
Howmanybuseswerecounted?

 7 Twenty-eightstudentstookamathstest.
Themeanmarkwas15.

a Whatisthesumofthemarksforallthesestudents?

b Carlwasawayonthedayofthetestandtookitlater.His
markwas24.

 i WillCarl’smarkincreaseordecreasetheaveragemarkfor
  thetest?Explainyouranswer.
 ii FindthenewmeanmarkwhenCarl’smarkisaddedinto
  thetotal.Giveyouranswercorrectto1decimalplace.

 8 Deenameasuredthelengthsofsomeleaves.Hereareherresults:

4.9cm,5.2cm,5.6cm,5.2cm,5.7cm,5.2cm.

a FindthemeanlengthofDeena’sleaves.
Jonathonmeasuredthelengthsofsomedifferentleaves.Here
arehisresults:

5.5cm,4.7cm,5.0cmand4.4cm.

b FindthemeanlengthofJonathon’sleaves.

c Jonathonsaid‘Themeanofalltheleaveswillbehalfway
betweenthesetwomeans.’

 IsJonathoncorrect?Explainyouranswer.

d Findthemeanlengthofalltenleaves.

 9 Eightstudentstookatest.Theirmeanmarkwas68.

a Writedownthesumofallthemarks.

b CarolineandGregwereabsentandtookthetestlater.She
scored59andhescored47.
Whatwasthemeanmarkforthe10students?

10 Thesamepracticaltestwasgiventoallthestudentsonan
electronicscourse.
Themeanmarkforthe18daystudentswas55.
Themeanmarkforthe12eveningstudentswas50.
Workoutthemeanmarkforthewholegroup.

11 Kithasfournumberedcards.Themeanofthenumbersis4.
Hepicksanothercard.Themeanofhisfivenumbersis5.
Whatnumberisonthenewcard?

IfCarl’smarkismore
thantheoldmean,
addingittothetotal
willraisethemean;if
itislessthantheold
mean,addingitto
thetotalwilllowerthe
mean.

Youcannot‘average’
thetwomeans.You
needtoworkwiththe
totalnumberofmarks.

Themeantotal
÷numberofitems,
so
totalmean
numberofitems
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5.2Mode,medianandmeanfrom
ungroupedfrequencytables

Frequencytablesandbarchartsshowingungroupeddatagivethe
informationinorderofsize.Themodeandthemedianareeasyto
find.

Example5

Thistableshowsthenumberofwordsineachsentenceonthefirst
pageofabook.

Numberofwords Frequency

5 8

6 10

7 6

8 4

9 2

10 3

Find  a themode  b themedian.

Youcanfindthemeanfromafrequencytablebutitneedstobedone
inanorganisedway.

Example6

Thistableshowsthemarksoutof5scoredbystudentsinatest.
Findthemeanmark.

Mathsmarksinatest

Mark Frequency

1  2

2  8

3 11

4  6

5  3

Total 30

figA/Wanopen
book

a Themodeis6words

b 33+1______2 =34___2,sothemedianisthe17thsentence.

Themedianis6words.

Themodeisthe
numberofwordswith
thehighestfrequency.

Countdownthefrequenciesuntilyoufindthe
17thsentence.Thefirst8sentenceshave5
words,addingonthenext10gives18sentences.
Thereforethe17thsentenceisoneofthese.



Module1AQA GCSE Mathematics

 
 

Mathsmarksinatest

Mark Frequency Frequencyxmark

1  2 2

2  8 16

3 11 33

4  6 29

5  3 15

Total 30 90

Thesumofallthemarksis90.Thereare30marksso
themeanmarkis90÷30=3marks

Tofindthemeanofthesemarksyou
needtofirstaddupallthemarks.Itis
easiesttodothisinstages.
Thetableshowsthatthereare2lotsof1
mark,sotheseaddupto2.
Thereare8lotsof2marks,sotheseadd
upto8216.
Addanothercolumntothetablesothat
youcankeeptrackofyourwork.

Exampractice5B
1 Somestudentsgatheredthisinformationaboutthemselves.

Findathemode  b themedian  c themean.

Numberofchildren
ineachfamily

Frequency

1 8

2 12

3 4

4 2

2 Jonnywatchedstudentsleavethemusicstudioinsmallgroupsor
alone.Thistableshowswhathesaw.

Numberingroup Frequency

1 3

2 7

3 4

4 4

a HowmanystudentsdidJonnyseeleaving?

b Findthemeansizeofthegroups.

Tofindthemean,copy
thetableandadda
columnliketheonein
Example6.Addupthe
numbersinthiscolumn
anddividebythetotal
numberoffamilies.
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3 Joshuatossedthreecoinsseveraltimesandrecordedthenumber
ofheadsthatshowedateachtoss.Hisresultsareshowninthe
table.

Numberofheadsobtained
whenthreecoinsaretossed

Frequency

0 9

1 7

2 16

3 3

a Writedownthemodeandthemedian.
b Findthemeannumberofheadspertoss.

4 Thistableshowsthenumber
ofdefectiveitemsfoundbya
technicianineachsampleof
12tested.
a Howmanydefectiveitems

werefound?
b Whatisthemediannumber

ofdefectiveitems?
c Findthemeannumberof

defectiveitems.

5 Onceeveryfiveminutes,Debbiecountedthenumberofpeople
queuingatacheckout.Thistablesummarisesherresults.

Numberofpeeoplequeuing
atasupermarketcheckout

Frequency

0 4

1 6

2 5

3 2

4 2

a Howmanytimesdidshecount?
b Findthemeannumberofpeoplequeuing.

6 Asampleofstudentswereaskedtocountthe
numberofonepoundcoinsthattheyhadwith
them.
Thedistributionofthesecoinsisshowninthe
barchart.
a Findthesizeofthesample.
b Writedownthemodeandthemedian.
c Workoutthetotalvalueoftheonepound

coins.
d Thetotalsumofmoneywassharedout

equallyamongthestudents.Howmuch
dideachstudentget?

Addacolumntothe
tableandremember
that090.

Classdiscussion
Youcangivethemean
asafractionorasa
decimal.
Whichisbetter?

Photo:technician
testingelectrical
circuit.

Number of £1 coins

Number of coins
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y
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12

Numberof
defectiveitems

Frequency

0 25

1 9

2 4

3 2
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5.3Findingaveragesfromagrouped
frequencydistribution

Youdonotknowindividualvalueswhendataisgrouped.
Thismeansthatyoucannotfindexactvaluesforthemode,the
medianorthemean.
Forgroupeddata,themodalgroupisthegroupwiththehighest
frequency.

Youcanalsofindthegroupthatcontainsthemedian.
Youcanestimatethemedianvaluefromahistogram.

Example7

Forty-fiveboxesoforangeswereexaminedandthenumberofbad
orangesineachboxwascounted.
Theresultsaresummarisedinthistable.

Numberofbadorangesinabox 0–4 5–9 10–14 15–19

Frequency 29 11 4 1

a Writedownthemodalgroup.
b Whichgroupcontainsthemedian?

Theestimatedmeanvalueofagroupedfrequency
distributionisgivenby

   sumofall(frequencymid-intervalvalue)
_________________________________________

sumoffrequencies
  

Example8

Thisgroupedfrequencytableshowstheheightsof80five-year-olds.
Estimatethemeanheight.

Height,hcm Frequency

 90h95  3

 95h100  9

100h105 18

105h110 29

110h115 21

Total:80

Addtwocolumnstothetable:onetolistthe
mid-intervalvaluesandonetolistthemid-
intervalvaluesfrequency.

Themid-intervalvalueforthefirstgroupis
(90cm+95cm)÷2=92.5cm.
Usethisasanestimatefortheheightofevery
childinthisgroup.
Theestimatedtotalheightofallthechildren
inthisgroupis392.5cm277.5cm.

Theareaundera
histogramrepresents
thefrequency.Sothe
medianvaluecanbe
estimatedasthevalue
thatdividesthearea
inhalf.

photo:boxesof
oranges-one
open

Thereare29boxesin
thefirstgroup,sothe
23rdisinthisgroup.

 

a 0–4oranges
b Thereare45boxes.

 45+1______2 =23,sothemiddleoneisthe23rd.
 Themedianisinthegroup0–4oranges.
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Thetotalheightofall80childrenisestimatedas8480cm,
8480______80 =106,sothemeanheightisapproximately106cm.

Height,hcm Frequency Mid-intervalvalue
Frequencyx

Mid-intervalvalue

90h95 3 92.5 277.5

95h100 9 97.5 877.5

100h105 18 102.5 1845

105h110 29 107.5 3117.5

110h115 21 112.5 2362.5

Total:80 Total:8480

Exampractice5C
1 Jakeasked100pupilshowmuchtheyspentintheschooltuck

shop.Hisresultsareshowninthetable.

Amount(pence) Frequency,f

0–24 26

25–49 15

50–74 38

75–99 21

Findanestimateforthemeanamountofmoneyspent.

2 Fiftyboxesofpeacheswereexaminedandthenumberofbad
peachesineachboxwasrecorded.Theresultsareshowninthe
table.

Numberofbadpeachesperbox Frequency

0–4 34

5–9 11

10–14  4

15–19  1

Findanestimateforthemeannumberofbadpeachesperbox.

3 Ambulanceresponsetimesto999callsaregiveninthistable.

Responsetime,tminutes 5t10 10t15 15t20 20t25 25t30

Frequency 3 6 27 18 6

Findanestimateforthemeanresponsetime.

Copythetableand
addtwocolumnsso
thatitislikethetable
above.
Eachmid-interval
valueisthesumofthe
extremevaluesdivided
by2.
Sothemid-interval
valueofthe25–49
groupis(2549)2
74237.

Youneedtomakea
tableliketheoneinthe
example.

Takecare!Thistable
givesthegroupsgoing
across.Eitheraddtwo
rowsformid-interval
valueand
frequencymid-
intervalvaluesunder
thetableormakea
newtablewiththe
groupsgoingdown.
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4 Twentyseedswereplanted.
Fiveweekslater,theheightsoftheresultingplantswere
measured.
Theresultsareshowninthetable.

Height,hcm Frequency

1h4  2

4h7  5

 7h10 10

10h13  3

Findanestimateforthemeanheightoftheseed1ings.

5 Anewbenefitformwastrialedbyaskingsomepeopleto
completeit.
Thetimeeachpersontookwasrecordedandthisfrequency
polygonsummarisestheresults.

Time taken to fill in a benefit form

Time (min)
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90

100

a Howmanypeoplewereaskedtocompletetheform?

b Copyandcompletethistable.

Mid-interval
value,(minutes)

Frequency
Frequency

mid-intervalvalue

2.5 25 62.5

7.5 35

Total:

c Findanestimateforthemeantimetakentocompletethis
form.

photo:seedtray
withseedlings
growinginit
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6 Twenty-fourseedsofthesameflowerwereplanted.
Fiveweekslater,theheightsofthenewplantsweremeasured
andrecordedinthistable.

Height(hcm) 1h5 5h10 10h15 15h20

Frequency 3 6 11 4

a Writedownthemodalclass.
b Inwhichclassintervaldoesthemedianheightofaseedling

lie?
c Estimatethemean.

7 Eachpainterinagroupwastimedtoseehowlongittookthem
tocompleteajob.Thistablesummarisestheresults.

Time,tminutes Numberofpainters

1h5 6

 5h10 9

10h15 4

15h20 1

a Writedownthemodalclass.
b Writedowntheclassintervalthatcontainsthemediantime.
c Estimatethemean.

8 Thisfrequencytableshowstheheightsofthe29studentsina
class.

Height,tcm 148h150 150t152 152t154 154t156 156h158

Frequency 2 5 8 9 5

a Writedownthemodalclass.
b Inwhichclassintervaldoesthemedianheightofastudentlie?
c Estimatethemean.

9 Thebarchartshowstheresultofanexaminationof20boxesof
screws.

Number of defective screws
per box

0–2 3–5 6–8 9–11

2

4

6

8

10

12

0

Fr
eq

ue
nc

y

a Makeafrequencytabletorepresentthisinformation.
b Estimatethemeannumberofdefectivescrewsperbox.

Themodalclassisthe
classorgroupwith
thelargestnumberof
itemsinit.

FigA/Wtwo
studentseach
paintingadoor.
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10 Thishistogramsummarisesthetimestakenbyagroupofpeople
tocompleteaquestionnaire.
a Estimatethemediantime.
b Copyandcompletethisfrequencytable.

Timetminutes 5t15

Frequency

c Writedownthemodalclass
d Estimatethemeantime.

11 Thishistogramsummarisestheagesofhousesonanestate.

Age (years)

Age of houses on estate
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Estimatethemedianage.

5.4Decidingwhichaverageyouneed
Dependingonthesituation,youmaywanttouseeitherthemode,
medianormean.

Example9
Amywantstobuyaprinter.
Howusefuliseachofthesepiecesofinformation?Givereasonsfor
youranswers.
a Theaveragepriceofaprinteris£95.Thisisthemeanprice.
b Amiddlerangeprintercostsabout£80.Thisisthemedianprice.
c Themostcommoncostisabout£70.Thisisthemodalprice.

Photoofaphoto
printer

 

a Themeanpriceinvolvesaddingupallthepricessoittakes
accountofveryexpensiveprinters.IfAmydoesnotwantan
expensivemachine,themeanpriceisnotmuchuse.

b Themedianpriceisquiteusefulasitshowsthathalfofthe
modelsareavailableforabout£80orless.

c Themodalpriceshowsthatthereismorethanoneprinter
costingabout£70sothereisachoiceofprintersatthisprice.
Itdoesn’ttellAmyhowmanyprintersarepricedatabout£70;it
couldbeonlytwoorthree,sothisinformationisoflimiteduse.
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Classdiscussion
Whichofthemean,medianormodewillbethemostusefulinthefollowingsituations?
1 Youwanttoknowifyouaretallerorshorterthanmostwomen.
2 Theschoolshopsellsseveraldifferentitems.
 Youneedtobuymorestockanddonotwanttorunoutofthemostpopularitem.
3 YouhavesomeinformationaboutthetemperatureinFloridainFebruary.
 Youneedtodecidewhatclothestotakewithyoufora10-dayholidaytoFloridain

February.
4 Youwantanideaofthepriceyouwillhavetopayforaninkjetphotoprinter.

Exampractice5D
Foreachquestion,writedownwhetherthemean,modeormedian
isthemostusefulaverage,andwhethertherangeisuseful.
Giveareasonforyourchoice.

1 Sixpupilsgotmarksof5,7,8,4,8and4inatest:
Youwantonevaluetoshowhowtheydidasagroup.

2 Indifferentshops,thepriceofacanofcolais

50p,45p,65p,42p,45p.

Youwantanideaofthecostofacanofcola.

3 Fivepeopledecidedtopooltheirmoney.
Theyputinthefollowingamounts:£10,£5,£6,£7and£12.
Youwanttoknowhowmucheachwouldhaveifthetotal
amountwasdividedequally.

4 Theagesofthechildreninaswimmingclubare

9,10,8,10,11,8,12,9,10,11,10,12.

Youwanttoknowthemostlikelyageforaclubmember.

ICTtask
Useaninternetsearchenginetofindanonlineshopsellingalarge
rangeofphotoprinters.
Listabouttwentydifferentprices.
Enterthepricesyouhavefoundintoaspreadsheet.

Useyourspreadsheettofind:
 thecheapestprinter
 themostexpensiveprinter
 themedianprice
 themeanprice.

Useyourspreadsheetprogramtodrawahistogram.
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Glossary

 average anyoneofthemean,modeormedian
 mean thesumofasetofvaluesdividedbythenumberofvalues
 measureofcentral themean,medianormode
 tendency
 median themiddlevalueafterasetofvalueshavebeenarrangedin

 orderofsize
 mode thevalueorvaluesthatoccurmostoften

Summaryofkeypoints

 Therearethreedifferentkindsofaverages:
mean,themedianandthemode.

 Asetofvaluesalwayshasameanandamedian.Itmayhavenomode,oroneor
moremodes.

 Youfindthemeanbyaddingallthevaluesthendividingthissumbythenumberof
values.

 Themedianisthemiddlevalueafterasetofvalueshavebeenarrangedinorderof

 size.Fornvaluesarrangedinorderofsize,themedianisthe  n1______
2
  thvalue.

 Whentherearetwomiddlevalues,themedianishalfwaybetweenthem.
 Themodeisthevalueorvaluesthatoccurmostoften.
 Themid-intervalvalueisthesumoftheendvaluesoftheclassdividedby2.
 Tofindthemeanfromanungroupedfrequencytable,calculate.

   sumofall(frequencyvalue)
_________________________  

sumoffrequencies
  .

 Themeanofagroupedfrequencytablecanonlybeanestimateastheindividual
valuesarenotknown.

 Toestimatethemeanfromagroupedfrequencytable,calculate

   sumofall(frequencymid-intervalvalue)
_________________________________________

sumoffrequencies
  .

MoststudentswhogetGRADECorabovecan:
 findthemeanofgroupeddata.

MoststudentswhogetGRADEAorabovecanalso:
 decidewhichaveragetouseandgivereasonsforthechoice.


