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weemeTione, D vou wanl sy reepoelonrs roock @ bove, cncle 2 numibser
siabe 4 el amoa Ling! Far niany 1:x|:|-._||'|d|' nbs Clus avay P rle fjrer Qe aon
nane rhar thoe Tove compleve ] "an't azmome chey boow how e segpond
appropnarely Cijve clear regroowens, poovide or example 00 app opreate, and
alwaes pdar tese omo b peps o0 peiode thas will meks up ovowr sample Lron
cugk ANy stabces of connaeon Betere destebaring hendicds of veor pacmennars .

In lesigning yoor questeons alesar: cordeles low 3 regpondae et
mcerpeet che cquestion aold all the posalles wesponses 3 peron mogle wann 1o
atake, Ter cxample, vaw mary wanl 1o koo o pegple smoks o e Yoo migha
ask the que-rion

Ian s SITAKET (L BZEE CINGiE: s o

I ralling rhos guesnonnare wown sespompdepn mephn ash, de vau imean iz
srncs, cagdrs, mathuara’ s knoveng whoakes rlay smoke coouall” Skoalid pom
alse bowd oo b mauch ther sineke {les o1 throe Gozarcrmas, voraus twar o

{lopter | Disigring o shudy
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threo pack:h hew often gy smobe Lovere Jay or gnly ac sacial segaaonsd?
The mesiage here s i comadet eachl of vonr quesuens, whad foma e ey
will pve vou and what mfermanen weehe b miseing

Wording the quastions

Thewe = o real are v Jeseenonee clear, we'l-wotten guestionmane neme:, Undor-
rarately there are ao clear cue moles thar can guede tlas proces. howe oy tere
arc wome chomes von can deoca omprewe the qualoy of vour quesgons, and
therefone woan daca. Chopenheim [PR021 cpguests o menber of thine rhae wn
shonld dven] when farmulating your quesrions Ty 1 ave|-

+  long connples cuesocns,

s Aaulle P Al te s,
a Clewslte i brelled questiin-g g o abbreviarion.,
= Lultare spocilis tanme « wonds wich Jooble mesmags, and
= leading quesnans, w emonenably loaded wnrds

W hew opprapeiace, vou sl copaler ancluding 3 cespotse cacceons o
P”.'Illl lfl'u:l‘-l.', or hl.,"'l. Appllcql'l-.'. Feu |||rl|"|r,‘r AUGSCAT S 0N W ing quasisde,
v Ippenheim [1WO2 o L EA=L A
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B3 Preparing o codebook

Belare vom can ancer th indarndDom FTIEm vour Quas Huoaii 0, mienes of
fnennnenr e ST iE nrcrey Lo prepare 4 ‘wendebrak” Thee o ey
20 e srruepions vour il wse 1o cenert che wfrres oo olstaoee:] from each
subjell or cuse ote a rormar thar SRS can uncenrand. The stepe ivolved
wi:l ke lemonscrared v thag chapier vamg o daea Dile that was Jevelopab by
3 gronge ol ey Gradeacs Dhplomoa srudende, A cepy of the aoesrionamure, and
the cadebanl thar was Jeveliepad for thae questiannaire, can ke fand inthe
Apperehix, The dara [e s prosided oo rhe welsing i wecompames the kool
faee 21l Uhe provision of this marenal allows voun roosec the whasl proces:
rronn Sussennaire Fooelagmenr, dhroue g the creawon ol the fal Jaca e
I'Eﬂ.-d'.' Ir-"-r 1|L1...||'-';»|:-. .-‘-.|1'h._u_|..:|'| [ |'|.-|'.'|. |_|.-=-,_‘1 hl qu:el;njr.rnir.: [ |||||:=~-||.:|_4_ﬂ |hq IR )
v et an the l\_'iI:"-'E'l.l:,.lp!'l'I.l'.I“ il 3 celebach, 3 samilar Prasons s dlas e prnaTy
I espetimental <rodoes

Fraparimy the co-debiobs wmaslae- dl'r"u-hr.; faod drcosenrinek hom won wll
FLOgN I,

e defunne and lahe ||i|'___l' cach of the wariable-; aed
v asspening rmrbers (o each ar e presable oeponses

Al chos infermanon shonb] be reconded 00 book or companenr nle Reepe
thay svugahere sale, chore o nouhimg worse than comong back e 0 daa nile,
whicl von hoaven's used for o while, and worddening what the abbeecaowns
aoed mombers reter 10

Yooy s detenls vou shesuld g all gl e eanabies inowonn quescoasire.
the absbsrevire:] vanable cares oo o sl vae e ZP55 aid the weay
whach woy wall code che resporaes e thes chapeer sooplifed examploy ace
wiven v lyserace L v arions soopa.

I abae dirst colamn od Talde 50 v have the Aame el the veoable (in
Fogleds, sadier chan compuier calkl Ju e second colums yon wene e
abbreerace. name 1o thar vanatdy thar will Appett b po] R NCCREY PP TRy PILY
Belowd, ared moche elard ol vou Joesn how vaw will fodde ol of the
Iesporaes mhgamsd

Woriahle nomes

Farly CPUESfIOn OF P I  YrUn e s DeRny AE migEr have A Ui g -.-:_:.rubli:- .
mowez ol abeer nanes wall Slesily cdentoy dhe o rmarion Seel s, aee o 1,
Cber gueseons, soch gy che sew- that make A woale, meee be vdenried



Chopter 7 Prepaiing o cadehook

St )

Variahla Yariaole rama Coding ingtructlans
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HER T P LA R A T [1 [LSENTRESTER

wang o shbreviarian deg apd, opl, Aapd 0z weied o idenciby che irems dhar
make wps the Opaamasn ezaled

There see 3 tzibser ol conesnmns sonmer fellowe e seening aaome: oopour

vpraable: m BPSE These wie sew oot oo the Rules ioe nameng of vaviables” bos

Bules far nominy of wariohies

LTI P R T T

Fordd maoor eqes Al G =ach wanEinge noa daiz ser otz hAgs w oniflerenl
nares|,

raar iy fase Sugf o less nharaiia

ras beds with 2 1&ar inal a naevlaen

Cearsal el Tl =ons ) brarss oo cles caataclaes LT 7 7 aen

caral el ds wneds Caed Aas coerrmanes by BFR5 (R ne By e TR Ie Ty
ar AL AT T e LAt

Thz firac vagsable i sy dara sec skeold be JEY, cher iz 3 wrigue romber

rhai (Jenoilees eacn case. Betore beonning che daca enery nracess. po caroueh

ared aasiom 3 number oococh of the questinnndires a1 dera records Were the

et Slearly om the fronr cover Later, il ven dingl an eccor o chee daca ser.

Fovang the anestionnaires nr dars reconds nonibzred allows vou o check back

ared fred wlicre o crror oocurred

{eding responses

Each rosponse mwst ke asziened o numencal code belore 05 in bhe sneered inka

AFS5 Some ol e interneadoon will alicads be o chas fonmae (e o Cwam n vears,

arhee varables coch ag o5 wall picd oo ke comecred e numbera e a | 1o males

¢ chemdes] T yon bas s wsed noebn ino vaur questiens ea [shea] vour tespanses

TABLE XN

Cvanshe sl 4
(R [ Rt
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paee b ocaample abe educaion guestizn om Chepwer 1Y dhoe e occlaney
stnighthnward W oo, dende cooa convenuon and suck ta o Far evample,
coude the fiest Dateof respomze sy |l sorond a2 Y and o0 oon acrose the paue

T T DR T N T el N o W L B B nas™ {filleane Lkl

tng s mo3 relanionslg 0 e oedl

Ty code reypemee Lo ihe NULRIRIT abgve: 0F L perren oo beed vopels [h*_'},-
winld beoceeded o= 10 e A 1r."|;]£.:|,lr|':.||.-|'l, |'|:'|-.-'.r deanghld D ol 0w menreed, §;

nd ar diveeod,

Cading open-ended guestions

For cpen-ended questione (achere respondones can provide fheie own answersd,
v e chehedy rere cownplicaed Take dor eeample the auesnion Whae 1
e magor saweee of spess o i Bfe a1 she mamene! T code respanses 1o this
vou 2l need o scan cthrowgh che guestannaires and lack far comioen rhomes.
Towr rghe nonce & lor of respondenrs lizone e sourcs of stress an relared
e wenthy, bmanges, relananships, healrh ar vk of rime

v vour codelbook vou len chese maper gronps of responses unded the
varaldle qame sen: and amsian o pember oocach Lecoek =1, fnonces= 1 and
wr ol Yau alao peed ooo0dd aneiber noanenical code for weponses dhat did
nai dall e these hisrad caregories foaber=201 When encenivp the dara iar
each sevpondar wan compare e rezponss with choce lisced i the coclebank
and enier the approprae nomber e che daia <o undan the varialle, swess

Oinve e have drawn up gawe codebocde, won are almose ready o0 eneer v
dara. here one pwe chenes von need oo Jdiv birs

Ioowrt o kowowe P55 how o open and cloee niles, become tamaliar wich she
warrmd, wameowes” chor o uses, andd

oovaralheh a dacs Ble, uemp rhe nformanior you have peepancd o v
rrsle k..

I Chopaer 5§ othe hase scrocoace amd comvenoons 20 SPSS are cowzrad,
ol lowey mn Chapier 4 by the procedures necded 1 ace wp o dac dile aod 1
cnTrr da,



Ed Getting to know SPSS

There arm g dow kev chumgy b kenewe abaer 51 balivre yomn arr. cyrsrly, =168
OpCrates uang A number of ditzerent scoeeny o Cwndvees’, desipned e dn
dirferent chungs Sefore vou tan azoews chese wandows pan need v coer apeny
an exeting Jacs file, or crgaie one ol vour swn S s clagrer, we wall
cover how wo open s close S50 heaw 1a open and glose cemling data biles,
and how o araw o dava hle Trome scrach, W el b g e Lok ar il
dicderant windoms 5PR5 .

Starling SPSH

There are o numler af deterenr way: nooscore 5155

v The sumplesi way e ook foroan A0ES wons one g deiliiop, Placs wan
cubn ann che e and dooble chek.

« Yow can Aty stan SPSS by chiching on Start, o pour Gurec ups Lo
Programs. and then eve ar aceoss 1o the s ol proerams acalabls and
rhen up o or dswry ol vow Tind PSS for Windows

W aebeer r mEPhen] poan nee i ararr SESS o shean b ger 3 oteen resess
Rling the one Jisplave] in Freaors 51 IF ehas n's whar vion e, ot panic,
wottenne Fas s Pl led seicky S RTE LN T raplave this soeen on cpenine. W
rhis iv the caze, wen skenrl] cer 4 hland spreadshec . posn wainme g oson o
caclier erer <lna or open o i Ble. Tooopen wonbe Teom e spreadsheet
st chok op File, aned aber [_']pn:-n, droan rloe wcen dusplaved au rhe rag ol
rhe scizen

Working with dato files

STEA vl anlde alJoe Vit 1 lawe e dara e SEET S DY e LI, THnE ¢k
howeser, clange da Siles Juning n 205 scssiomn. Althoueh o nught seon
scrange, you Jon't chow one dara bl oand chon cpen anether 6 voun e e,
] bt (a: closes rhe whele prosteme o Tnskead] e ok ] L Y T
second ide and r auremancally closes the best omes 11 vog bave made ey
chamges we e sy dils, SE55 anll gt 00 pow would bk o caer the T Baefere
|'||'|I-IF.E| Iy drisr szwer e, el il lome e olats o Ay Lawe enrerec] amd
v recoding ot cosnputing o mow variables v may e Jens see he I
was wpeel
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m SPSS o Windows

BETL CpEtang

et

:."!'.'| A [
ok Lepslileshatress 85 saw

Ltk b epsilesstorpask A3 S TR caw

C. ek hzpeideshdarsen sav

C Awarkhspaiizsiemp20C0hkylietness sav
T workhapridesuemp 2000 strsa 2000 53¢

M= Files,

Lok St pr M sstorazsk i Culput] zpe

L vk sz pellasyazoevunet D oanmand e strall &
C. ek hapaldesyjazorbunetjacanh. say
C-wsarkhapsilesiicl factar spo

Opening an existing data file

O vou wizli we cmen geroecizomp dees dile 1e ¢, e of the fles naeluded nn ahe
wrbare thar accomponies s book, see poxill click onorhe Open an evisoing
dutan wource bumen frern the apenmz soreen (sce Fignee 110 amd shen oo
Mare Files Thi: il allow vou e searc chrocek the waiowes doecrones o
venst vanpuler 1o b where veor Saes il e erorc W vou are warking room
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Choples 5 Geding ro know 5P5%

a tloppy dish che: will ke che A dise, Find the Ble pow wosk Lo oig aned click
un Upen Remenber all 2P55 data Ales Tave o oo excereaon. The Jarw file
unl] apen i fromr of wao e wivar s Labe'led rhe Taa Edicor windew frees
oo fhis window [aterl,

Hinl

I opoar 2ata Lie & ey a Fapsy thsk ooz eeh bagter sdaien and sy les f ol lranesler
wor cata tle o the A dies 2000 the s clive feseaby e D cumed usng
Wondows Sepiored Oefoee Slslne] wcan OS5 sesnan Doownor daly oy or
anakgzas o0 the hatd e Enc then, & me e ol oy Ggsen, Suoy e e
back anwe voor HCopy hek. 1 v Ae workowy mo @ cornpules labo ) migpy ke
receRs2iy o Chack with vour lecheren e L3l Sopgeasar Sorcer ng Us greoessy

Saving o dara file

Wen v st create 2 daa Giles o wake changes moan caering darg foe
fe oo, creanme nes variables) von et tomember racoaave van dacs Bles Toae
Jewes poat bapeen surceasncally, a<in some wend preseisme peagams, [0 vo
den't sove praularly, and chaie w a pawer blackour oc vou acoderaally prosse
the wroon key Jivdoes Fappenc b, oo sl lose all of vour wark. Soocee wogrelr
the heazrtache and =awe reaulacly, 0 gow are cntenng dara, dbus may need
ba s trequently o5 evary ren minofes A amer cweery fres OF TE1 S0 TICEETITeS,

Te save a Ole yone are wackog one ge o e Bile et Sy leit band
corrar ] and choces Sare Cle F wan pecten, vou can alie ook o the oy cha
leaes Bike o fleppy disk which appeans on the el a0 bwe op, et of sour
soreen,

Fleaze nere, alrhouch rhos icon lookes Tike s lapp Ak clo kg an e wall
save vour file we whichover dowe yon are careenily workiog ane Thas may B
githor e hatd drive Lir choa s where pean file s Incared) o0 adhe A jlloppy)
Jrne,

Wohen pou fisc sevs o mewe data Fle, vow el ke asked o spechy 2 namie
for che fils awd v indwace oo dweciere orad w loldes D ic will be ctored 10
Chincse the derecory aod rhen caps moA ke e SEPSRR wall autemate ally
give all dara file rmcs rla cxreneeen csaws This o= vg thar ot can recopnss o
anoa SFS5 Java Dile. T 1’|'|.*|:"||E;|." ths caeensen pherwee SPSS won® be
able ra find rh. Ole ek vial sk o monzam laier

{pening a diffevent data file

I o ditusls 1.'-'|"\-|]-.'11‘|g am s daa e gngd ey e P Anol her one s clocl:
o File and there Gpen, wnd bind che Juestory where vour secand file s seoted
Clhick o rhe deswcd Dile wol dher o hek che Open Lt Tlhos wall close he
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fi-sr dara file aned rhews oper the cecond Unbike 0 ownrd processor, von cannae
clocs ome dare file and rher mpen anetern Yom moasr have a Jara file cpon ac
all rimes

Smr‘tiﬂg a new data file

e of the apnons thar SES85 affers pen when ir fese zoares o Type in data
vace Figwre 300 Thas alloswes you seoser up a cow Jaca lile Click on this opuon
and ME5 wil give yow a 2lant spreadsheer where wouocae name wour variables
and opror woor Jdaca (rvere alewie chas lzeerd I owow aee already e P55 and
bave been uzing wiher Jace e, bur wish o sae 2 new coe ol vour own,
click an Fiale, ang thzn from he dropedewn menu. click on Mew and chen
Daca.

Berce yon e atuet enfenng dara and analy<ivg i, won need rooumdearaed
a larele aleon she widows: and dialoene boasee thar 3F=5 ez These are

I.,II-\-I:IJ:‘\..‘\.L'.'I ne Ilh,. el sl

SFSS windowe

The mem woedowe vou aall s o 3PS3 we Qe Dra Editor, e Yiewer. che
Pivat Lakle Eduor, Charr Edirar and he Svarax Ederor Thear windeses are
snnenaers A heee, Toac aee doce mzae d om meere dereod o Torer secrinnes of i Fonk

When vou brin 1o analvee vour dacs vou will have g nomber on e
aoinedows open g the wame tme Some stodevas e ches wlea very cordazig
Dpec yned pet the hane ob e s really gueue ample Yoo will gbaggs have
1he L¥ara Editor open because thas commme: dhe Jdacs 0l chao won are apzleaing
Cra ey sbare no dos some smalyses von owall have the Viewer wandioo e
Sevause chae s owhere the vesulee o ol wonr analyva s o deplaval, hioed e
ibve crder in whaly vans pt'r|4_|1'1|||_-:| 1theu.

The diflerenr windgws: are hhke pieces o raper yn o vowr desk vou can
shffle them xoued 5o dhar, sometome: one v on top and 40 orher umes,
orher: Fach of the windows vou have open well be hizred along the Borrem
of waur screen To change windows ot <bick on whichever vandow yvou weould
like ra have on orops, Wows coe al-a click oo Window on che rop wena bar This
will Tiat all che open wondows and allow vou ee cheoee which vou welld Dike
s display o rhe sorezn

momanimes e woclows SRS deplags dooreor imnally G0 e foll screen.
In s min' ) edter T |'|_:'|'.'-.-' rlw Viewsr '.'n-'lnn."l_‘\-'.\-' I_'.'t"."'n-.*t-r: AT rc:.wlr- Al -:‘Jixpl.?r.;'ﬂn.‘t!'
cerlarped Lo I-|||||'g the crine secer. Ta Jda ks ek o rhe LUETL T
hoand wvea ot v werzen. There chould s chwee Tacle baononms o oo,

= | @] x]
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Chipler 3 Gelling 1g knew 5PYS

Click om rhe rddle hareep o masimize thar wirdon [rhar - re moake
yoar cureent windewe Dl the zereenl [ ogon waah oo shwisd i dowe awaing juer
-.‘:lil'_.-: o l'|'||;- l'l'|.1ﬂ.:||£ LECHIT 21T

Dhvara Editar wwindoty

The Mhaea Edirsr warndrae dieplavs sl cnnrenes o conr dara file, omad e as thie
windime dhar o pae b cpen, anee aed close evmome oty Bileg crean a nen
Joa vl covter i ks -:'|'|.|n|:{. Ao the LeisLing Aaa il amd rum spakesne al
analyaes [ ovou wand i niak e ey {|'|,1r|ﬁ|___: woien pgnr s Jan I.||-.,:I roE L e Wl i
e lave s wontowe cpen ansl om the soreen e teomd nl oo The alhies

wiidewes 3anT Tave thess oprnns oo chert mere Bars (ree Frpnee 1050

Fie Edt View Das Traesform Ansies Graphe  Liiids  Window Help

EIE E R E R S

51-5:.

D o s s )

Viewer windmw

When yen scarr o de analvees, the Wiewer woadew will apen soromarically
peee Fagwe % 30 Thes window deiploes e esnles ol he aialeses yon Bave
concaceed, includime ralkles amd ehares. lo rhis wandos sow can mediy rhe
rutpat, deleie e, copy of save i on cvon wangrss 00 g A Wod documenr
When you save rhe vurpor drom SFES siacisncal ooalvscs of 2 osaved oa
cipatace Nhe watly o exrensieon, ta dssmonskor mear dasa ules, whoch lRae
ERRCY (LT [ PR

The Yeewer sorean conss of o pards Onovhe bel iy an outline ot menn
pane, which apec, wou o dull bse ot all the smabrses won bove condursd Yo
can wie b sule woogueckly ravirany vour wae arcunal your eoacpu varhiech can
bemame wery Tore, very queckive Jusr chick oo che secoon o wane oo e
ter an-d it will sopear onorhe mohr band sd2 of the soteen Un che npke-haned
sde of the Yiewer wndow are the esclis of vonr analyses, which can melude
vables al charc (or praphs!

FIGWRE 1.7
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FIGURE 3.3

Canmpln - =
Vimtmdl e e

Eih 2! New |nser Fgmal Anayee l}apm Lititiers ﬁfﬂ}m Hak

= E__ifi...i&?ﬂ EJ_I Hielb| @) & |
vl#] + -] iO) 522

= iﬂ Chgifad
@ Iranuencies
[ Tbw
B bote Frequenciés
Lfg LT
- '-1':- F'mllru-'-.-
|
"" s CERTY- T
+Li EEX
# BE SEx | AnE AT g
_B pAE " A n ahid 33 azq Fur]
LIETTYE u] 1] a
RLitidum 1 18 1
L. M. .
3 HZ B

Saving onipul

Tar ~ave the resalrs of vour analeses vou noast bave che Yiewer windne open
an 1A awreen i font of posn U ek oo Fue twow che mee; a0 ahe apood e
e, Ul l on Save, £ luwme e |,||r|,'-:'l-;|'."r' angd Lol ler von wish w <sve wrr
aurpor w, ardd cher tepe i 3 [le namee char unegoely sdenobics wowm arpur.
Chek on Save Tooname mee Bles, Lose ane abbreemnom rler indcags e B
e [ o u'u‘-rl:'mg aen, andl the Jdare 1o andu: ted thie "'“""I'."'E"-"' For example . the
e survevdmanth? spa would cortan che analvies 1 conducied on 3 May 1090
wamd the swreey dara fille 1 keepoa lop baok rhar comeams a Lise of all my file
mames, along with detarls of the analvies “hay wers padorged. Thas makes i
Tach easiar Bz oo oresriev the mesule of specilic analyess Wheo von bepm
vor own research, vou wll nod thar voo can very quickly accumolace a lor

r . biferens |I.E’.E. U URLLITL CRL T rh-r [._a:,._,qu JII 1Ay ||.'!'1-4'r:|'|r ..]n'||-|.'-:.r~.. T prevant
amdusiean i dresi oo, gen oreanzed o kesp ooed ecocd: of the analyees
vk bave Jene, arad where vou have saced the reanln

T'"rin'ring QuEpLt

Vo e nse the menw pang §helehand sde] of the Viewer window o oselecr
paticular secoens of vewr resules o prine pue Toode rhes oo need ro highlighe
the zecowns thar wou wane Ul a0 the Doar secbicn vou wand, aald the ol
key ann vonr bevbaand doen il then jua < lick anoany ather sections you w am
T prnt rhese ==cwens, click oo rhe File meaw jbnm che iopoof yoar sorren arad
chonse Prine, ST5A wall sk whechor von weant a prior yowr sclecrad g, ar
II"uE“ '.l.-l‘l-,llr gl



o

Piavat Tuble Editor wwindpic

The rables vou see mothe WViewer window Cwloch 5055 calls Tivor Takles)
can by madified to sun your needs To modife 3 cable von el roodonble chck
ool wlughe tukes you oneo whar o kmewen 2 che Pavat Table Bditoe Tow can
mee Ui edier 1o chanee che bl od vowr 1able. chie wzz, the funt wed, che
Aimenagms or she rohionns, yow conoeven swap che presenranen of vatuahles

arcenl feem reoes b eclumms

Choert Editor wingdow

When wou oazh EPS3 g prodoce 3 hestagra o, bar geaph oo seatienslar, o
mamally dreplavs thess inorke Viewer window, [F wonn wish o make changs. n
the wope or presentation of the chart you need oo o inro the Chare Edivor
wnrdow by dooble clickine an vow chan T clus winddow oo can mudilty 1he
apecetin e and fenoas of your graph, chiamge the fonma calours, parrerms, and
lme matkers |see Figure 34}

Thee procedore o generate chare: and wouse the Chare Tdicor ¢ decossed
firther i ['.I“m!_'.‘.alr T

mn Chartl - SPSS Chart Editor

Fomat Armbee  Graphs Help

File Edb Waew Salley EhﬂI E'EFIE_S

B = |

i L =T PE—

| || e mlllﬂﬂ.#| 1'|J-.IT:E,|"]"—""I_I'EJ ﬂ-}[‘

Syntex Edivor 1oindmr

Im vhe ol old days' all 055 commands were grven wsing a0 special comunan:d
lanroaoe o swnrae SESS snll ceeares these sera af commakels 1y rom eacle ol
the programa, bod all cow vanclly see are the Windows menas dhar "wniee’ dhe
vammands ot wou. Althowel rhe epacns avadasle rirough che P33 menns
are usually all char mose ondereraduars arodenes need 1o, thepe are wme
srnarums when i vseiol wopo bebind the scenes and 1z oake more concrol
weer the analyier thae gpow wish o condecr Tris is dene using the Syocax
Editor [seo [Figuwee 350,

“he myneay Edenr s [mrrn:'|||3rllll naeful when vour e ooorepear a Inkood
analyses or generace o number of similar graphs. Yoo can pse che normal SP55
erehius tesed up che hasic zammaneds o penenli stamane al rechoogue aod ven
‘pasre’ rhese onthe Hvncan Ediler {see Fimare 1 5171 ke Svntax Bditor allows vou

Lo

Chapier 3 Getting 1o know §P3

Cca-p ol = Zhar.
[ (LR L T TN

Fy |
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el 1 Lyrtas
ol el

ERGLIAE 3.8

CR T (N R W T
—ar o the
Moo= FAler b e

FISUFE 4.7

'-_'-'1|-.|_'.I.- ook
Sal Irtn s
LT E R [ MUY

- SPSS Syntax Editor
Fie Edt View Anayze Graphe _uiﬂm ﬂm Tyfindow  Help

(8|8 =] o @x(2] | »| @ 5 ¢

CORRELATIONS
MARIABLE S=tpocaff tne gaff tlife s at wath {mast 1sifest
PRINT=TVWOTAIL MOSIG
Ml SEING=PAIRMWISE

Syntaxl

ro aopy aoel peere Somaecel, and eeonake meddicaions o the commands
™

penzranzi] by 3755 A ewinphe ol e e s presentes in Chaprer 11

Menus

Wotlun each ol che wmdiwes descobed abaove P55 provides son wich quie

a 'I,'-n_-l.1.'||dq'r|n_g_ arrae ol merny chonees These choises a |.‘||w'-|"|:|1.'-.='-.‘| aearie Locle

wons (en pacicies], and alao i degpe-doven oo goroes the rap o Lhe scrern
viee Faomres W& and LT Trp mot oo Became oo averwhelmed: inicially, jus

earn the key ones and. a2 vor zor 2 baromore conlilenr, expesynens wirh

|'r|]|1; M=

S the menu choeces ace comeson aoress 1 number nl diEereng

windows Uithers are ople avalable when vou liwve o pasucular vl spen.

Thic can he & maer sowrce of canfumon tor siudenc: when they are dirst

sraremg. For mennple, oo wans to e mm wsted acnan engour aaea file

l.f1! . LTMcdlo o] Ilose l,-.jﬂﬂ.l:"ltl i Ll_)‘Jt' FLUR I oot I N L (T b L el -] L |l||' -\.‘I.'Jl.'“l {1".‘1 '|'i"'l

e hoaee che Tata Bdivoe windew amocep Bovon sosh o medidy o e wenr

Gl survep. gav - SPSS Data Editor

Bl £dt View Dels Tiarstomn gnobee Giaphs Uibies Wedon Hep
@|e|s) = - | B =ln] @) e SlEm Sl

ﬂaﬁﬂ'ﬁmlmiwgﬂuﬁtmuﬁuﬂmwn

3|l ol =) = -ln;J | @ & 1]

==

= FT_E——“—————E




Chaprer 1 Gelting 1o knaw SPSS ri|

resules o owtpar, Pou muost have the Yiewear window cn oo, le iz tharefare
pwpurtant thac vou brow which window o have on oop.

A pne canoszeosn Frgores 2 0oand 3 many of the apnons ate aeaahle
tromy cachoet of these waedows, bus zome (2uch as Dada or Transform! are onigue
to 1he Drica Fditor window Mose of the ime vou woold keep vour Wiewer
window a0 wp. and only oo o vowr Oata Edicor armdaws when vou specihizally
seed to do scmeibime ta vour daca file

Diologue boxes

s vou seleor 2 menu opoon vou el wsoally ke askad Ao daccher informe-
viom. Thes - Jume 0o disdomus box For cxample, when vou ask SE55 o o
Froguencies 0 will dheplee 3 dialagee oy asking ven 1o nominate which
variables vou wamn 1o ner fec0 Frgure b

ClFeqenior Rl ruress)

B id EI Eanebhfa]: &

»E3 o
"".-} age W -

x@l” manta Fazal

i} child | k

- edus Jisdsiidl
"

i TCLECE Helo

--I EmlJ'l":E -——.-—-——i
- N ll

¥ Dizplay Irsquency Yablsc

Sratishicy. _} o e R T

From Liere, wong wall apee s ngmbar of adiecnal ol dalsgns o, when
worn wall b bl 1 =.E'-|'_|'1I"|.' whie be s ¢ owon wouly] Wb |.$1.‘:["-|.’|'_.'|"-.'|. e channs
Heat yro: sl Like; grl'u:_'ralrl:_l and he formn the resules wall be presented
T..:Ill.{lei'nl. dApliing arg il\'illli-':'.|:'|r- dfptﬂ.‘ujlng < |.|'|'."' F[Uf{"tl”"-} oy ':1|.-|-:||'|'$i5 L2 l:"':'
[.'tr{'i.'ll:rl:lf'-«.ln III_'\-“-':"H:[ |.|||" I.";."b'!':. L!ri11L|LI|-:'c- L3 LS l.ll;.*ll.'ll'!'.ll'f:l II',,'I"'.t'.;\- drer "|:;.|:' SELE -
Tl are dpousesd be o

Selecting wortphles in g dielngue box

Toimihcace whicl warialles wow wanr roouse, you meed rochighliphe rhe selecred
vatialles an the D preocided by clisking o themd, and dwen Ziick ar rhe
areow bugien tooeove chew mrg the eopry o labelled Variable(sh To selece

=warple ot
FIEe RIS O e
e
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vanighles, your can zintker do chas ons ar 3 eme, cheking nn rhe arrow each
nme, o7 vou can select 1 oreup of canables U oehe camables won wane Lo selecr
are all listzd woperher quse click o ehe firse 2o, Tindd downe e Shile key on
varr Feybaard and press ehe down arrow bes uanil o have ighlighrsd all
the desired vamables Ok on the arrow burren and all of the selecred
vitialles will move acroes ince che Variables box

If che variable- vau wane ie s2lect are spread rheawmahonr e wariable Lisr,
vod hould chick o the tesr variable oo wanr, hold dowe che Ol ke moevs
the curaor dosin 1o the sesr vanabbe vau wanr and then click enoar, aed sn
on. Chce yow have all rhe Jezsired wanables highlghred. click oo the vy
buttore. They wal? move ince the bax

To rermave a vanable from ahe bex, v pier gevare the pracess. Clak on
the wariakle o the Variables bax rhar yon wish nooeemeonte, Sk o the armose
Tevitong ard 1 shalta the warable Back mra the amegmal T Yea aall o
the direcrian of the aneee buris chanpes. dependng cn whether wira e
moving vanialihes e, or oot of the Yarialles bas.

Dialogue box buttons

In most dualogue brwes wrn wll nocce a momber o srandoad Baeraes [OK
Paste, Resce, Cameel apd elps ser Fignee Fab The wers aof o loof thesy
Tustarns o

e CHE: click e rbis bunion wien vou haws selecied vour canablee and are
reandy Lorun the analyse o0 procedare.

¢ Paster thes Batron 5 wsed oo cransfer ehe cmnesands thar 5055 s
percrared in This dizlopue bax ra che Svorax Editar (<o a descripoon of
tha: prasenced carhier o chie chaprer). This s wsefol o wou wishoon pepet
an analvris a mumber of times, or i vao wish oo make change- ra the 505
cminands,

¢ Reser: rhos button is wzed o clear the daalpgue Do of a1l the preaieos
commands yoe might have given when oo Laat nesd dhoy particnlse
sraristical rechmique nr procedure, o mves you o elsan share 1o featn 2
row analvaz wirh differenr varakles

o Caocel: chekang on b Bintan Chees the dvalogue bog and carcels all of
thw commands pouw may have gieen i elavon w o dhat cecbrugae s
|'-1-\.‘:-|:|'.«..|l,.|r|.'

+  Help: chick o ochis button w obram snlormation abour the rechnigue ac
e ebgre o g akout o pedorm.,

Althooph | have illusorated cthe wse of dialopue dexes 0 Fuore 3.5 by u-ing
Freguencies, all dialoeue boses throooghout SBPRS work o the same Tasic
pruwciples. Each ol che dialerue boxes will have a wemes af bintens with 2
variry of eorions relatng o the speofic procedare or analysis These buroone

er



will Lz ‘-T.|_||‘|-.‘|IR.|:"\-E|||"' brwe s rthar sl o 1o ;.rs-.'lF'.' which ! vaes oy wish
to canducn or o which sracerics yoo wonld like Jeplayed.

{losing SPSS

When von fave Tghee yon 2055 seaawn and wish g close the program
down rhek on orhe File cienu ai dhe top lem of the screen Click on Exin,
SPRS ] prompr gon onosave woor daca file and o file dhat contains vaur
et Tresigles ol e anplysest. SF52 gives ich Gile an exiension oo indicace
ihe Lype of wfaermanom thar o contains A Jdaca file wall be meen 3 s
ealgrann, while the oovpat fles wdl be aingoed 1 spo exoensen

Getting hele

W reed belp whale wang 2FE5 e dondt knew wlon wape ol the ppricne
rerer too wonn can uss the skl Heldooween Chek oone Help feom the e
bar and 2 nomber of chences are cllered Moo can ask for ipur iy L AL wark
throuzh o Twieral or consule o Statistes Coach, Thas las cheee woan
smlarrod e recent whlbionen 1o SPEF wilermy anzlance o coniused Siansncs
soudtrn: and aesearchers Flos takes von siep by sep theagh the Jecsion.
making process arpelved o choosng the nebn statmon Goopees Thae s o
devpned o replace yingn sbabsoes kool bot e mae proese s el glade The
Recults Coach. s0 avawlasle from che Help wen, helpe yo ineeapecs rhe
aunpul o olam pn aame of che stanstal prosedne.

Woetun et od the mapor Joloaue Toewes 1here i alsn an sddinamal (1 P}
meny thar wall sl yeu wab Lhe ] ST dure van boave selgered Yoo cone sk
abeut some o the vancus optone that are slfered mothe aol-dishague e,
Move your Surer ot The opfion as are oot aure of ancl chick owee warh
ponr mtehe e byetone Thie brooga wp o hiodle bos hae Fowelly cxplains rhe

NN

(hopter 1 Getfing 1o knaw SPSS
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Part Two
Preparing the data file

Frepaaancn of the dara rile par analvzs evales o reonber o s1epe Thess
e lude o InT: che Wlara Dle and roreome ol by abcained Foom vor
ke g fenman drefned By wonr codebook cooesred i Chapeer 230 The Jans
e clven neels o be checked far errors. and these elmos correctel] Pase Taen
ol s Lowsk conezrs these tws sreps In Chapeer 4 he 5FS5 poacedurcs 1equired
rocrgare a dada Dle and encar che Jors ae disswsasl To Chapier 3 the prooees
al sreemipge and clomiog chie dacs i s cvored,



E¥ Creating o data file and
enfering dafa

L chus chaprer L will Jead veu throush che proces: of coensmsg o dog 6le and
encering she daca ving PSS Tlere ars g nomber ol seps i Ui prod s

¥ Swep | The firse seepoee ro check and medife. where necessary, the oooons
[rr prefevences as rhey wers seferred tooin carlicr vorsoms of ZP52) O
SP5% wses ro display e dara and the copuc chae 1z prode ol

e Heen d The wear srepons sl oo ke swastone of the daa Ale by Zefoing
rhe varables,

a  Neep 4 The liopal seep it enrer e Jacs, chan e wive valuss ohbained
fram cach pargapame o vwszondenr ner each warialide,

Ta llusirare rheep p'rn._n;r||||r_-~. | Fanwe e rhe dara Ale sarvegaan wlhoeh
i deserbe b Apperadin, The codemeob osed w peperore ths dang o alae
|;|'|'|_-'.'|,|:,||-|_| wn Lhe .;"'|.|'|p|;=n.|,||1;.

Laca files con ol v tmported” frome shier spreadalicey cepe progaame
Lo Exosld This can meshe rhe dute entoe process nooch mene govenienr,
p.r.T||r'u|;|r|l,-' ter ctwdenrs whin dan't have SP=5 o rther bere SR T Y
can el up o baste daes ble om Feeel ardd emrer che data ar benggs When
camplete, pour caecthen mmpenr e Ble o 3PS and preeesd sark rle daca
|1'|.;||1||_'|l_1|a'.||_'-||. and data aralegs )i - hee imspraceisne lor usOg Excel o el
the dats e proveled e abe end ol Jus b

Changing the SPS5 ‘Dptions’

Pl yow zoe oy ot Jdarac Aile i e @ paod dsa o check rhe SP53 apoons
thao govern rhe way wou daca and outpoer aie wplayed The opoons allow
wou b delioe how vour vanables will e displaved, che sz of wour chaes, che
refie of tables thac 9all Fe desplaved in the owrpur aod many orher aspecos of
rhe peopram. Sense of thes will seern confusine ac tirse, ber ance vou have used
thi- pmopeam o cnter dara and ron some andbyscs yoo may wanr oo reter back
ra rhis sacrian,

1w are shanng o computer sl ather eeople (og, e 2 compuer lal
ot weorll D aveare of thesg gptugns, Someomies acher studeocs will change
rhese wprons wheeh con deomaric ally inlences hew che program appears h
a5 wacha o knew hiewe roochasnge things Lack v dbe way vou wane thom when
Pl e Loy Ih-? r:m-:']nnr.

T L the [jphﬁﬁ'- sereen chck om Edic reamn re smenn o rhe T a1l
arreem and tham chogse Optivns, The scrgea showsoin Fagure 41 shauld appear
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Framrk n' ha
CoRrn L een

? =

There are o ot of clisioes Larad, mams of selocby pas wen's need o rhange | e
deccribad rhe key oncs below, arrapiacd by the fale chey appear omder. To move
hetwson the vanioos tabe, juar chick oo the one won s, Doy chzk UK unnld
vour laee birusbod ol the changes sow woanre tao make, acees all ale ks

General tab

Winen vou come ta Jdo woar anoaleaes v can ask G wour carablg oo he hisred
w alphabetcal arder ar by the codor they appen o the fles Dalw e use the
fule crder, Pevanee 1 hoses S ey taral scale accnes an abe eod a0 ke
the all moa proup Darng she Do scder, alas means thay L coniabde - oonlk
remgnn in Gw onder i whch thes appear me oy codebaok o kesp the
aarsbles in file aeder s chek anoclwe corcle mzeer op File o e Vanahle Tases
e tiom. Imoghe Qutpat Motification seciion, make suee thers oo ek nest 1o
Rase wiewer nindow. and Scrall ra pew noepar This means that when g
condnr any analyzi: the Viewer wandow wnll appen, andd the new cngpua sl
he Japliyed oo che sereen

Dasta rah

Chek i i3 Thna rab oo omal e chaness ra rhe way thay yom dava Tlde e
diphiyel. blale sure chere o a0 ock oo e Calewlite values immedintely




opear: This means thar when yow calzulaee & rarm! soore he walues will he
dheplaged in pout dad Dile tmmed el

IF wenn wariahles doonoc ivendve values with decneal plages vou may b
e changs the display foemar ter 3l wour vapakles. Inothe securn Lahelled
[hisplay Torcnar for new numeric variables. changs the degimal plagy vame
oo L Thos mean: all oew vanablas will ne dwplay 2oy deconal place.. Th:
reduces the sice af your daca file and ampliics 14 appestanes

Cherts tab

Click an rhe Charrs raboob von wish s chapze the sppeatanes of your chares,
Yew can alrer the Chart Aspect Rario (uevally ar 1o 15 Fuor some chare a
Frspentian ol 1,75 looks berrer Experimaent wirle Jiferent valoes o dinl what
wmis you You can alsa make orher choness e the way i whah rhe charr s
dizploved (oo . famd

FPivar Tables @

SPEE presenas vaner of Hhe tesulis of 1he svoast al analvaes in rabdes called Mivns
Table: Under abwe Fivar Uablez cob von con choese the Baermar co eleece rables
from A0 extenstee st [oos g medcen ol expennwnong w0 Gnd a sople thar bBest
sutrs wor needs When Toaw fra Jrang my analses | oose 2 style called
sallicnecla This gaves space (and paper when prodingt, Hewegver rhiz soypls
e cumalle tor imperung e Jecumens shar el ADRA aovle Fecasse o
e lades werneal hines Srvles aomalde bn APA sevle ara availalle v when vou
ave ready e lormear vowr wables Tor vour reseac o rpor e, Tor example, oy
ol the acadenmnic o dormas

Yeor ran charge the orable arplee ae chten s won hke—osr rememler
owever that vou have we change che siele Fefire e i the analysiz. You
canteint <hanee che sivle of the ahles aber shew gppear ol gour awrpur, hoaweeer
sl can mecJihy Thany aspecds e gl tond aze, cedumm weedeh erey by nzing the
Pivor Table Editor Thas -an be acon aved by alowl:l: chckmng oo che rable rhae
you wist o me iy

Cinee sou have made all rhe rhamprs ¥ wishe v omake onorhe wariooe
aptinns sal:, clizk vn DK TPou can hen [ln‘_'-l..ﬁﬂ::l e define vor vaniahles sed
snter woul Jara

Defining the varicbles

Rele vou can gnter voor Jars, wou need o orll =755 aboot vanre vanable
cames and cedime escrocinons This s called ‘defroong chie varbiles’. Wou wl)
Jovehaz norhe Data Edicar wnndow (s2e Figoee 4220 Fron vermang 10 and L af
=155 rhe Data Edicor windaw consise of owo difierenr vicws: Daa Yiew and

Chogles 4 Crearing o duta fle u_rlt| mileriag dala

1n
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FIQURE 37

Tals Failes o cnTow

FIGLIRE 4.3

LVaiable wew

iz Untitled - SFS5 Data £ ditor

ie Edt View Oats Tisrciom Andyee Graghs  Lhites Windoe el
@ E] ol o) ] B Ee EelE wlel

el vt var vl |

] R

¥

Warluble View You can mewe Fetueen these von views wae the Lindle nals
b the boceom, lefr-hand side of the aoreerns The Varmahle View o3 new SP5E5
feature, designed o noake r oo rier 12 el venr vapiakles inioally cmd 1o
mskie chanzes larer - peceszan.

You will nerice rhar o e Diwia YView apdeoee sach of the cnlumes s
labeellod aur (zee Figue 4.20 These will be reploced vl the vanahle neengs
vhar vou listed i gews eadebonh. Thiwn the side you will 526 ¢he aumbers
1. 2, 3 and sa cm. Thew wre thee case pombers thar 555 aaaans nooencly of
wvout lmes of dura, These are SN2 rhe some a5 vour 1TV nombees amed chese
oo members may change {iF, o caample, yoo surs voor dile o split goar A
Fovd analyse swksers of s darad

Procedure for defining your variubles

T detire cach nf rhe vananles dbar mabe cp e ats De v fitse nzed ra
chek enothe ¥arable View tab ac che bottom of yoner soreepy In zhas wwew (52
Fizore + 3 il wvanables are Daoed downn thie ile, wind cherr characresmne:
[red alope e top fname, rype, widrh, deoimals, label g )

Yeur pok npwr :ota detine cach ol vinn vanakles by necibving che ragquired
milcrmangn bar each vareble lisosd i pon cod bogk, Some of chie informaron
weat will e 1o proccade yourseld Lea L vame ), cthies oy e providcd sutomat-
atly e Sles vang Jerauh value;  These ddefanle valoes o be changed
receteany Thie boy peces of informanen chanr are needed e desenibed helow, The

TN e Dby _L3b ML-E | S
_?EJH_EL‘_’J__—_-I :i_}ﬂﬂiﬁi_ﬂl ELHIEI

Type wagti | Tecmite | Labst | Vves | Musing |




headirws | e vsessl e sponed v ralemn Feading: disphased i the Variable
View. | have proverdied che simple scep oy sep procedures helow however dlicrs
are o rwerndan ol showcgis then oy can use, goce wou are cornlarcable watho che
process. Thear are hetod baten oo the secomn beaded Owptional shorcoe”, Yoo
shamled Facicmve tamdoae sooy el Bass v chiresquees bse

MNome

Im chos calump tepe in che vacable name rhos will beowsed raoddenndy cach
of abe vamables moche Jas Dle These shewgbd be bsred anopour coddicbonlk. Bacls
varialle mame shanld hove piphe Characi e o s, and st follow the nsnuea
crnvenuns specined by SPES by aee haed in Chaprer 21 Fach vamable
name medst be unigus. For eleas op bows o label vounr varables have 3 ok
at the sadeboobks pracide] i the Apperddii, Thesz lise the variable names
warsd mo el veerabara Gles b oo company this book fsee poovi o darzils of
thiese ik

Type

(e detaale calue for Tepe (st wall appear awtomasocally as pow cocer sour
hrar vanable romnc e Numeric. For maa puposcs thae soall oo wll nzed ae
pie T here wre wame Sirumsratg s wlhiere siher L ey 1y I_‘-E‘ APt nelE,
H ovou dooneed vo change shas, chek oar the righe-hand wde of the ool whers
thera are rhres dots Ths aalb Juplay the cpnong weailalla 16 g warisble
can gake un valoes e lwbine decnmal obes van may alan ceed rooadpesr he
number o] =il plu'-.--: Jisplaye

Widely

The detaule valoc wr WAdch i: & Thas s wswally stlorm borowogzt Jaca 10

vrat variable hes very larpe values vou mav nocd w cieze Uos defauie valoc,
nthereise Leave 10 as iz

Décimals

The defaulr value ror Deciraals (which [ Bave sen wp using the Dpuens e,
desciiled earlizr i this chanrar ] s 003 poor variable has Jecrmal places.  haney
chas o sua your needs U all vour vasioble: cequire Jecimal places, changy chey
undzr Chpriens Soaing e Dacy tap) Thiz wall cave vow 3 lae 2l cme meanwally
changing each of e varnables.

Lakel

The Label codymen alloows von 0o pravids a loagen descriprion for yoor vanable,
than he vzl chanaerens thar e peomnreed oeader the YVarable narme. This
sl b uged o rhe gurpug genceared Freme the analyses condwered by S0SE

(hapter 4 Crentmg o dota filz and entering dato
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SES Spnwrvn M.unun_l

ror evample, vou may wish w give rhe lakal Tora? Mastery to pour vanakle

ThIART

Values

Pl Valaes calummn oo cane define rhe asarang o he values gou have wsed
L wende vour wariakles | wall demgnsnane dhas e e the vanahle Sex’

1. Chick omoche thres dos o che riehe-loedd side ol the ol Thi-
opens the Yalue Lahel dualogue ko,

2. Chick wnabe box roacked Valae. Tepe in |

5.oChik in rhe hes moacked Value Lubkel Tope o Mok

. Lick o Add Yo will cherr s i dhe smnmare boxw L=Male.
% Fopear for Femaley Value: corer 20 Value Label: cneee Female

Achd.
f. Whet vou ave Gmvshed detiming o1l the peesible valies Gas Tused
i yanr codebaak ], clok cn Continue

Mizsing

Sametmnes recearchers awaemy apecskic calues o indicare nirsing vaoaes her cher
d:.r.'n_ T|1':.. i a1 fsf,enrl.ﬂ 5]-'”:_"‘_"- ‘-'.'I|.| recagm-se A1k I'-|.|l'|'|-c r.'.,:|| 4% MILEINE v:::-l:.zl.
Sl v mken e leave a Blank when ¢ pece of iefommaoen s nat available
I 1% mol redesary oo doossnvrbme wirh chas Vanable View 3 olumn

Columns

The detwnly calummn widihe is osmadly scr a0 50 Tlus vy sudlwceny ot mose
puiparees —only change sl nocessary o accgmmesiate wour values To moke
wowr dina hle gmaller (ea T mare on che soeeal, vou imny choose 10 reduce
ey oo widihe Just make sure woo allesw cozeaeh spaecz Tor the wideh of
fhe varehble rame

Alipn

The ahizmmenn of the colurmnes is oauaily e an 'Iigl".l. f'-I"L"'"'“':["" Therz i no
réal meedd Lo change thas,

bMcazure

The colurin heading MMeasurz velges 1o the level of medwscemzne of each of
vonr vanighles e detanlr 2 Scale. wherh eefers vooan inrepeal or cacies leecd
af rwegsurement. P owour varisble consiaes of carcpames [, sexh then elick



o Ale ool and then an the zorow e ched appeari. Uhense ™Somimal for
carcgetral data, and Ocdinal, il your Lo woezles nnkine.,

Oprional shortouts

The mocese descoked above cap be rarher recligs iF sen, have 3 largs rumber
of varnables oo pour Jaza fils There ore o rmernleen of slosrronr- wau can use 1o
gueed o the process Tioven Fove 5 pomber o wniables thar ove rthe some
"munbotes’ (oo, rype. wrdehl dvcimais @i 0 won can see che hesrovarable op
comedche and ithen cupy these armibuees L org o miae other wariakes

Copying vartable definiviea attributes to one other variable

. T Variable View click oo the ool rhar has the sacnboee v wsh
te o Lo, Whclels)

2 Fromm che mena clhick on Edee oot then Crorpy.

3. Click oan the same artmbets cell dor the saeabkle vou wish oo apply
this o

4, Fror fdw memr. chek o Edo ozl then Pasce.

Cnpying vatiahle defimtion atrributes to & namber of other
variahles

1o L Variable Wiew click cno il cell rhion b she actolsars won weisis
toovopy fearn, Wil

I Froun che e, ok one BEdin el absen Loy,

b, Tk oy e same wrnibnte el dor vive Beer caddable gon wich 1.
Lol Lo and then, Bolihing R TTS B P TR ST Fuogron <dowen, drayg the
ez o the coloumus 1 Tugldishe all ohe wapalides eon wisls 1.
L] M Ivi

4. From the menn, ol om Edig and rhen Paste

Sctring up 2 serws of new variakles all with the same
attribures

I ovomr daes crpsian ol soiles made up of 3 womber b andvadual reme e
vann creire the pew cariabies and define e snbames o4 all of dieee nems
crg gen The procedie 5 deeailed belows gsine e av meems d the Oypramism
soale o oan example lopl woopb)

Chaprer 4 Crepling o dala lile and entering doip
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5F55-_‘M.I':i'.lu| Won JI}! |

1. In Variable ¥wew define sho annilores of 1he frss variakle Land !
felivweng the o ions proveded eorfier g wreuld volus
definme the value lobels Lawromule disaeree, 2=disaores, d=ncu-
tral, d=apree. S=smrengly miree

Witk the Variable Yiew solected, click onothe rost o lber of this

=

varmble dthis sheald kishliahn the whale e

3. From the mvenn, 2elecr Edin and chen Copy

4. Chek an the nexy cropty Towe,

3. Feow the menn, selec Edin and rhens Pawe Variahles.

f. In che dialiigue bow thar appsars coter the namber of addinnnal
vartalles vonr wamt 1o add o this case 30 Enrop the pretis won
wrsh to e fopt wnd the nomber oo wish che rew carables 1o
sttt on ey ths coage FL hick vn O This will give W Pve 4w
waribles o2, opl, ops, oph nd o,

Toower v 'l ot che wwems inc onler scales ir repez che procsss cowa-lod
abswve (e exinnple, to zreare che dczms e the Sellescem scale [ would epea
the same process oo Jetine sescl 1o seerICk Remember thas pracedore 15 only
swable i wems then Raee all the sare aconpuies, wos ot aprropnace f che
iwemg have diflerony respones scales ve g, snme e pominal and ochers are
e rval levell, or of the valoes are coded dorilzrey .

Enlering dota

Oinre pou have defined each of v variahle names and given them walee
lakcls [where appropriared, s sre reade e emier v Jdanae plabe ami you
vy yeur codebask roady fsee Chapier 2

Procedure far enleing dorg

Lo To erier darn vam need gr Rave the Dita ¥iew wiive. Ui on
che Dara View tabk o the Fotiom lerr-hardd ade of the soreen
A apredivet shoulkl gpeesr wih yoor newly defined wipanle
mames bsoed seoss dhe Lo

2, Clck on tlee e ool of abe Jara ser {fus celuee, Dt rowd
A dark buniler shoold pppear around the acove el

Y. Tepe in the mamber §d che carahle o 10X ibag -hiaatd e 1, thor
i4 asc e o sfeangre cwamber 11

4. Presi rhe I:',J,l"ll arrow key on v l:L"!.'|‘-.'-.=|rr|; this sealb eowes the
om0 4R aecond oell, readve ro sncer voar secosnd pisce ool

mtes maecors Jore case mgerber |



prdfonnatem by caae 1,

all rhe

akimye s thar the valogs are crered im the correct 2eluanns

3. Wewy acroess the e, endening
o To meve Tack wa the sim press e Home key on sei keypadl.

Prews the dowm armow poomews G0 (he second no, oo ender the
daci for case X

T [j wong oryphe o2 oomeebf andd wsh o e cosddee L0k mothee ovldl
thae comtains che iror The pumser will appesr m the secion
abisve the wdsle. Type the correct salue w amd then press the nghr

aerk by

Abger von have Jdiofmed venr vanzbles and eporersd yonr dan vt Iaea
Fdiar wirslaw shewhd Lok soursechamz ke rhen sl i Frgwre 43 fobwoou-dy
comly g sell par ol the arreen s eplagedl.

5] survey sav - SPS5 Data Edilod

Edtmm-mmlfmmmmmmuﬂamwm
== et e Y 5 S 2
]1.5& .1 '

gai

chid |

P —

1]
2|

Al |
S

(| b ) =u

LR}

[mpaorionl

E' Umen enlenng da'a cemember o save yaur dala il szguory BPLSE coes
b ogUlomshcs ¢ Sdve 1S yow Popon doot o save ot wzo nsk leming gl jho
s m@allc wod have enlerss To save, ust Ghizk oo dbee Dile meog and cioose
Leve o ol ck oo Lne icon chel 1soks e o comauter dizh,

Modifying the doia file

Afrer vom hoave crearcd o dae Ale ovon may need o make

chanaes dooir
trge, G bl deleos oo waralless o fgoadd o deleie cgsest Tlee e
slan swruatone whire yan moay oeed 1 sgur 1 darn nle e a spec it asde,
e e Aphie wons file e analyie gronps sepmatele Inioeetinn: fon gach at

Chopter 4 Crenting o data file and enfering dato

FIGURE 4.9

crariks Ao Jalh
el W
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SPSS Survival Monual

theee acrots 15 meen belae Biale are have rhe Taca Fdiror s e
pen on rhe sorecn.

Ta delete @ case

helowe Jipwen w o che coase Crowd paw wich ro Joiere Possiriaon vosy cisod i dhe
shonds | secven otz lelehand side char deplags the case noamber, Chck onge
i haphlighe he row Press the Do Butoor an oo compargr bevpinb, Yo
cenn alsa Jhick cmorhee Edit menw and chick en Clear.

Ta insert a case between exsling cascs

Mavs vour congge rp a cell wnoche coe rrow} wnrregdec Ty bl wleere vou would
ki, the new case oo aepearn Chek om the Date oo aub likse Insert Caze.
A o empry row sl appear mowhic® vow can o enrer the Ay al the rew case

To dalete w rariable

Precirioer yooun unspr e the slemledd s vy Vel T oz ke vcarmble pame}
above ihe calimn yon wehe i A lere Ulick ance oo loghdiehe e whele
cnlomin, Frioc the Nelare Fyreop op o kovpzd, Yoo can alse click oo che
Edit e s ool ol b ooy Clear.

Tr insert o variable hetween existing variahles

-

Pysatgary ssmr cwesor e a czil mo rhe calumn dvanakled raothe right o o hees
pem wanld Iz rhe mew canable croappear Uhck aonoebe Dhara nenn aned ¢ oy
Tuwert Virialle Aw cmpo column sall appear in which yono can #nree 1w
dara rl abe new vonnble

Ta meve an extsting wrriahle

rcare 2 newe cmapny vackable solome Clallow the preswogs msogeoam:. Click
o e o the vanible mame of rhe essnme caonalle won wish @ wove Thi:
bl highbizhe = Chek an the Edit menu and eligos, Tur. H-ullglu 1tha
new cmepry osumn that oo cleated ohok s the namel aed e click om
il Edit menu aad chonse Pasre The ol oicenr rhe voarmeable e e e
F\I-I"\-Ir'll"lrl

To sort the data file

Tou car ask =PRSS st poen danta Blsomocorliog Wooerlees om o one of vour
variakles [« G Bl :112-.-']- {hek o the DNats mena chacse 3o Cases and



Chapier 4 Creoting a dota file und entering doto

ey whur b capalde el Bersed noami Py Toorereen vour Ble s e ozl
ar e vepear rthe pocess, askine 3PS5 w0 serm abe file e 100

Ta splie the I'jﬂtu:ﬁ

SomeTaes 1Ly necesyary teosphe wour Nilz anc o repeac analvses far groups
ieg. males and femalest wrparancly, Please nowe char tns procedare does nor
rhyzizally alrer four ble wnoany petmasene ranner Tooiz an oplicn you can
worn an and Gl oas sy s poapeses. Tz ender in owhich che cases ars
dvsplayed wy o rhe oz nle will clenge hweever, Tou can rewsen the date lile o
W c'r:gin.:_] mrcler by [TH by v 1he Sore Casea commegnd described abnve.

Te spliv yeur file

1. Mak< cure veo hove the Daa Bditor winoow open on the sorgen.

2. Ulek ooy the Daca meno and choose the Splin File opnon.

. Ok on Compare groups and cpeoty the gsrowpsng verabls
[eot, sl

-1-- '.llq.'l\. LIl ':.-:IH

For aher amalyses thoe oo pepdoem wfeer thie splic Dle proceduse, the ras
rrowps [wy chod cnse males amd Females, wil! Feoamalvsed separaiele. Whizn
v hawe rnsbed the amalyses, you aeed o 9o Back and wurn che Splic File
votnen of]

To turnn the Splic File oprion off

1. Make swre v bave the Data BEdivor wiradow e s the scoeen.
oTwk oan the Data mena and chasose cha Bplit File opean.

Yo UChck on the e dot {Amalyze all cases, do nor create proupsh
4. Click on OK

Tu select cdses

For seme amalvses wen mav ozl es selecs a subzer of vour sample Joq, anly

males].
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To selecl <ases

(=]

Male srre v bove ol Thara Fditor wirdow cpes oo the aoreen,
L:!.IL'-I-: (R1H] TI'll.": Dillil LR TR L H .-|'_'||,‘| I,'I'HII'I"-\.'I rt'l_"' ﬁq_rI{'.r_t [.:'a:.f_-\.. CHt L

Clhek op she I conditien iz savisfivd Dogon.

Clwcle oo cle butnss Lahelled §F . . .

O N

Chrase the woamable thae dedines the pifunl chuse v ey inceresred
U ESS TR
G Click on rhe arcow Futton o mows che sarable one e U
bon Uhick om the = Sey tvonn the beyvpad displaved o che soreen,
7o Py s the waloe tha comrespords oo chz group yoa are inferesiad
m Ceheck warh gonr codeheakd For exonple. males i ihis sampls
are vosded 1, dherelone yonr woakd frpe m L The comaad Line
shoiald roak: ses o L.

B Click on Continue sod chen OR.

For the analbvies 200 corrlazion] chan pon perfoum atoor Uus selacn sazes
preceduie. ooly rhe gooup dli wou seleored feg . malesd will be e luded
When v hove Dished 1he gealvaes, wou ~ced 10 go back and teen the Select
Cases prion off,

To turn the sclect cases oplion alf

1. Mabe sore voeu bave de Tata Edirer window open on (b soreen
2, Click wonothe Datie meow and choose Select Cases oo,

Y Clica oo rhe AN cases opron
4

S ETE T S

Data entry using Excel

Critla filze can be [“\l-.>|'|;|1r-|j i he Blsoroenrr Txee! pavgeam and then jmparted
inny SFAS lar analyas. Thia i It tar srpdears wha Jdon Rave qoccss oo
s[5 ar lownz. Dacel vanally coanes 2 pan or the Mlocsgn Offw package—
ilheck under Pragrams mowenr Sien Mo The peoe e duee fer creanme 2 da
tale m Excel and then unperning oo P55 0 descplec belos, 1F vou incerd
va wse this option, e should have 3 least 4 beswe nnclamandaing of Bxcel. as
this will new he covered lwere



Step 1: Ser up the variable names

e g an Eseel spteacdabieet wile Lthe wanalkle narme: in che 0se0 row a0 rozs
rhy qaze The vanable names cn anly vave eghr characeers o lews and mst
canloem o the SRS reles for e eng variables {zee Chaprer 200

Step 20 Enter the duia

Lot che malomeanean lor dhe D vase o nne e aooss the paee, using che:
appreprie Solmnns dor eowch vanabie, Bepear for cach of the cemamimy casee.
Don't wme ary beewnelas o arkber Bac2]l linerions  Femember 7o £3ve wour bl
recularly Chek on File. Save. Inoihe secnon svarked Save as Twpe make sure
Miirrwnll Exeal Wonkben k™ e aclecied. Tepe o ar apriopriare file name.

Step 3: Converting to SPSS formai

Arer you have encersd the dava. save venr fle aned then slose Bucel, S
0S5 and. wah the Data Edwer open un the soreen, elick wn File, Open,
Trata. froms che menu at che wp of the sereens boche secrmn Libelled Fles of
Trpe choose BFrecel Fueel files have o xls exienmon. Frewd ol file rhat comrame
your dara Clizh om0 chae o appears o 1he File name secron. Click on
the Open butcon The dacs will appear cnothe soreen with ahe vansble aomes
lizrzd across dhe top Vou will howseor weed 1o go shead aml defing rhe
Variable labels, Value bebels and <he oope of Bheasste. The instmcrione do
rhese srzps ate provided sarlizo i thes clapler

Step 4: Spving as an 5P3S jile

Whan vro have complered thes pracess oF dully delmmg the vareables, yon
peed fp save wour Rlz as an SP3S dile Chocse File, and rhen Save A froam
the mens ai the op of the serezn Type o suiable fle vame. Make sine
that the Save as Twpe s ser a0 SPSE [2aaet Chel on Save. When v wish
wi npery rhis fle laree 1o analyse your dara waop 2P55 make sire van choose
the Bile o bhag o sav esrenswon (noc woar aTenad Excel e tha b an xla
ExTEnsInn

Chonte: 4 Ceenling a dote Hle ond entering doto

1l



Screening and deaning the data

Pelure yion wrgm o analyse youar data oo esannal e check your darz soc for
e, o veiy casy 0o make mistakee when culctg ey, aned ljn[.l_ll_'l,l_||'|.._'|[-:"1'l|'
«mng errors can completely mess up youe analyses. For evounple. entetinge 13
when ypow mzan o cneee 3, can distace the resulis of @ comelaiioan amalyae,
Some analese oo vere sonsicive o what ace o as ot liers's that s, valuzs
thar ao= well Foloawe or well alvwee the ocher soor s So0r g Imporrant - spened
the timwe ctrckane Far misezbe: irwaally, rcher than reving ra tepaie the dameae
lares. Althouph larng. and a thren eoovonn evesgil o von bave Jaree das
s, thas process is eoendial ard will sav. vou a Inr ol heartache Loer
The dara serecrang proce:s inwalves 2 number ol seeps

s Swp | Charking oo oemet P, v neesl v check sach et powe vaciabiles
ror sconcs Lthat ae gndeof eavpee Dhad i, e wochae che range af posable
AT )

o Sep S Fouhop the et e ke duio e Second. vou need oonnd whers an
rhe dara Ble tlus rerar accurmed dwbich case o« invols =l

s Swp A Concoting the gmeran the Lo ple Tinally, von o] v correcr the
Fon e Lhe dava Dile icelf,

To demonseracs theae E[2 [ Faee waed am i:"'-c.un]_'-ln: Laken r.rr_||_'|_'| tlus zaivay
dara hle fswrveyzavt providad cnorhe website accornpanuig this bock [2ec
detcals oo poxiond oorhe Appendisd T fiellose along vou wali need ooseare
#1s2 and epen the suvervsas Ale. The 'y can onle be opencd i 31053 In
wirkang throueh cach or the steps oo the compoen vou will become mare
fmaltar wath rhe use of SFS5 menes, imierprecmyg the ostpm from 5025
analyee and manipalatine oo doca file.

Step T; Checking for errors

When checking dor errors vou are peamanily loobong tor values char £21]
vnlepale e 1apge of posiille values for a vuoalle. For examnple, 1F sex i
coded =male, 2=female. wou shosld oo i o seares orker than 1 oor 2
frr thi vamable Sceres thao Gl gnrende the possble rimee con destoce vour
siairan )l analvise— s i i+ vavs e wane thon all chese croans are correcie d
e frme you s

T check roe eonaes yro will necd vo nuepect the froquencies Tar cach of youn
voarakbles This neeludes all e el mehivwdonl weme than make un the soales
Errare mozsr be carrzered bewore rodal scorss o Mhese seales are calonl aced.



Chagler 5 Sereening and deoning the dolo

Thure are & momber o fittioein wies vz chock for crgogs nsing 2035
I dloeerae v duberemt wews, mne which g mwore anabde by caremone al
wartables de g, read and the wher oo conmaunus wareables fe, agel The
reanen Tar she Jiteremee m ghe :_'up,1-|ll'r:-:|-:|'|t5 la thiar sore slarslirs are 1Rl
arprapriace ber catzacrwal vartables 1oog 0ol net appropriare mooscleon mean
b g vzrickle such Ay wrs winfy andy sws valuez], amd wich conimunns vannbles
v wenthd mor wear wooses s T nl sl che possille valives thar the variakle

e [ake o

Checking categovival variables

Im chee weeran the procedare dar checkisg careganical wariables o eepars 1
presence.l I rhe ceample shown Belew 1wl check dhe survey siv dara fils
Lo e v elve welvice accempanyiny this ook see ool Tor ercare o the
v ables Sew. Moanral Sravee ared Hickest cdue complocd

Proedure for checking cotegorioal verivhle:

o From ehie menu ar the rop ol the screen chok one Analyze, rhon
chck o Deseriptive Seatistics, then Froguencies

20 Ulhewse the varvables ohag yome vk 1 cheek de 2 ses, mamial,
I.'I|.||I_.'|.

i- vihek om the aerowe banpon o e Uhese e the Yamahleg bos,
Click oo Comtinwe an<d chen oo O

The nrpor generned geme this procedore is Jeplsvcil below Jomly
aclacred oucpuer s doeplaeed)

feth [ Hie

.i Piaglart annr
E-d | Rl e ramsE'e
| falar Ak . CRN 433
: Mssimyg I | 2 i
HMnmern 1 1 1
WLpvmgm
s n g
ZEA
sumn alue
Fimaenry PrstnhL “akd Macers Forgont
wold  MALFS LEn 2 az 121
FElal ES mEA s34 ) 10C.0
Tzemdl 4z32 JCo 0 100,11
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SPSS Survwal Murgal

There are two pans 1o the papar The diess able aenveles 3 wamearye of

vacrh of the variables wvou tequesel. The temaimng wables pree vou 3 Freak

down. e cach vanable, ce the vange of response: (cheae are laded wang the
vatable labell rachar b chee eode nombee thas wods medd

Check v mosumoare and mazrnem valuzs— ode they make sonse. Are they
within the cange of posible scores onothar vanable! You can see fivm (e
fimse taBle dlabelled Scaristicst thar, Tar the canahle Sex, the mipamum
value is 1 and the mzximomn s 2, which s Corregt. Far Mareea 5o ale
iacks ramm: From Lown G Che ke dos agamzr the codebial | ihese valoes
Ars APTArACL.

Check abhe number ob volid cases amd meama cases—il 1390 ue 1 o of
ITSSI0E TA585 T need ek why [lave son nanie eeror: i ennzedng the
Jard -, pu chie Jaa in chee wlng columnal? Somelnmses: i Casts
appzar Al the Lo ol che data Dle where pru e haer mwwed your
cursar o Far cdown Fod ace demoodly creared some compre cases, [0 ks
fernts, opan eent Dot Editor wer2owe, maove Jonn i e impay coae T,
click in rhe slvaded area whete the fuse number appears and press [helere
i voeut kevpad Beoawn the Frequenvies procedue agwen 1o 2e0 the currect
values

Uither wables are alen presenrsd in the purpor. corvapandiog woeach of
the variables rlar were investigaeed §in tlws case ondy selecied ourpar sn
e fust wanghle, sex, s dplivedt. Inothese cables you can ey e many
cases bell v such of che caregovees (ean, 183 males, 254 demalzsl
Fercenmaaz: are alza presented. Thos aformation wall be waed o the
Merbed secrion of your report wher desenbang the rharacteriscics o rhe
sample [onge anv cinme have Besn conected of courec' b

Checking continunus variahles

Pracedure lor checking zontinuet variabas

1. Froam che mera a1 the o) of the seecen click o Aaalyze, then
chiek on Descriptive stanistics, then Descriprives

2. Chick aoabe variahlzs dont peo wish os dheck Click on dhe aarow
Futtan ta wwewe them e che Yaviables log deo, aced.

L Ok oo che Dptiﬂl’l.‘r Furrins. Tows cpe ack For o e of Aranan ey,
rhe mar ones ar ehiz stape are mear, seandard deviariom, momurmam
md mazminm, Click an the suatsies yoo wial ra generue

4. Tlick an Lontnue. amsd thers on OF.
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The aursue generacsd trom chee procedues 1w shown belon,

FssAnls Srnnslizs

| Sk
| H Lyuppm Pz mgnna husn = EE Y
AnGkE F, et va hHh At 44 1M
wald iy

; A1
{heiwisE]

o« heck e o and aNimarn valnes The shese ke sene= Inocls
ca=r the SPTH AR Fran 18 1 22

o [raes che mean soome make wose ™ 1P che varelble ool ol soore onoa
eeale, 1 e mean value what wou expeted G prevons eseawch e thes
szale? Lo the mean an dhe mocldle ol the pocable wmge of scores, ar iz 0
closar wocne e1d’ Tlus someinne~ bappens when o are measunng
conckrcors sawch G anxn My adr :"|-.-""|'\-r-P-C-.|-"|t‘|

Step - Finding the error in the data file

_——

So owhar doovea Joool wow dund some Ll =g PEARpInaes (e 1 A Aur eowd
How can g limd ool wherr de metake ooy dwa ser? Don't o oo scan
through vour enore datz eor leakine Tor dhe grror—there oe 3 number 21
dwdarent veays o fnd o oerror anoa dara nales L owpll allasreare rune APETNAC Nes

Pracedures for idendlfying the cose where on griar has scturred

Muthod |1
l. hfake =ice char che Tica Editor woamdiowe - open and o she soreen
in foane ob veu winhodhe Jata showng.

2. Chiclk e t5e sannble pane o the wpembie in o wloch the eror has
accurred frar, soed,

3, Chick emee ro baghhiehe che colamn.

4, lick on Bdit 1o the micpn aeress the top ol rhe s, Clck
on Find

3, o orhe Search For hes. tipe in chie scorrecr valoe thar sen aze
lioking tor {coo, 1)

6. Llick cn Search Forward  S155 el scon throwch 1he Al and waill
stop at the forst cocurrence of che wadee G you speciiiel, Tabe
nuoe ol the [0 oomber of chis ease (e the Bt pooed. Towr el
meed this e check vour rocards a1 uestiomnares to fmd oar whar
the value <hegld he
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7.

Cihws o Bearch Farward Atz b conTine searchome b calwer
earcy with e same imconecr walue, Youw oy oeed oodo i a

vt ol reenes Befome von eaeh chae el of dhe Gaza s

blcchnd 2

.

From the mena ot the g ol e soeen ek one Analyre, then
chek on Deseriptive Statistics, than Explore

in the Dhiaplay sconen ik on Searisfics.

il om the worables aliar vou ate inreresesd in (e oo seal and
move thom e the Dependent list by clokme oo the arrow
Tucran.

[n ke Lhel cases sccrsea choose TRV e poun vastable ol Thia
wili Five g the 10 munber o the cose, amed wall alloow (LT T8
trce hock o rhe e T e virh tlw maerske.

[ the Sratistics seciion choose Chucliors. T save imineres=san
ot v Ay abio lile rooremeae the bl Teom [eacimuives [ust
click Gmeel. Uk o Copdinue.

Ir1 the: Crpricns sectwon cheose Exclude cases pairmdse Olos an
Conlinue st rhea Ok

The curmir dererared trom Explore ¢80t 20 iz showr bebiaw
4 5

Mo The dara file has beer nuxliticd B che peccacere ro dlastrare

the derecnion of errors. 11 you repeat Lhe anabyes hone peing the daca

Ol prowided on s bocks wel=ie Gser oeo2) voo will not find the

creet b s been cormecied.

Exireme Madics

firks ! Cane M | -'_.L:l Valae
Sk Hgrra i a |a a
r 205 |3 P
4 | 241 |k &
1 | g LT T 2
5 J4E |za4 *
Lowe Bl 1 145 437 1
2 137 |daE 1
1 174 |57 1
q 61 |zl4 1
b 1L [A74 E

£ Coriby 4 padial lsl of cases Wk e value 2 are 590en n e
FAGk ol e pefgrnss,

o7 Crke 3 pathial ksl of cacas wiks te valds 4 e shown i the
Faka: il lwsar adiranee,
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Interpretation of output

s Tha rabkle Lbelled Fxtreme Yalues cive- vou oie boaghe s and loveesr walie:
recurced b weun wanable, and alse gives you che 10 owmher o e pe o
with that oz Fond the valoz rhar yon breow e ool of g’ Teoche
BI'\I-\.'!-I\.-'I: I_":Hrn,_'\l'll:: |I'I|'| 1% i 1

¢ Check the 1D number piven rexe o the eorreme valo= dor thas variskle.
Ir chiz princowe the person wich the 1Y aumber ol 9 has a value of 3 Tm
Sex habs sure yow tefer v L 0 vomnlen rer the Case nomber

Meww that s have Tound which persoo we ol dara ser Bas the 2oeor we
peed v Fnd our whao che correre calae siu® e and then geoback ro che
Jadw sed 1o correee o

Step 3 Correcting the error in the darg file

There are 2 munber on sepe o s posces:

I Teaanerer the erenr it will B neccssame o o Bach on vonn yuesgonvaires
lar the records Frerm vour experiment 1. Pl the gue-nonmairz or recnrd
wirle rhe 1 e thar was dznoned ws an eerreme valoe Check wlhiar
valuz showld have been enrersd for chat perscns (oo, fur Se was i male
aocee Thar & female (soere 1100

I Open the Dhae Bdivor socdose 8 ar 15 ot already apen in feant of wou.
To oo e slick on Window frem the top meew Rar and dhen o BPS33
TDara Edueer.

3o Dol dasa Dle, find rhe camable (columad labelled 31 Dr should B e
il ene

4 Move doven g the Laac ket has the 1D namaber wich e eooor Rementhor
thar wou gy wer the vanalde 100 calumn, ot che cas: roowber o the
sids o rhe areeen

5. Onee wow have found the person wark rhar 11 sumber, mawve acrnes rthe
iowe annil oveu core o the colomm of the variable with dhe zoror
e, Sowl Flare the cursar an che ool make sune thae e s haphlialined
and chen just type e the careery valee . This wall eeplace dhe old incermet
valie, Pres: ane of the arrgwr kv annd von wall see che correer valoe appar
in the cell

Afret voar Tiave comrerred wour errors e a godsd wles ov rapear Fregnencies
ra doable o hirck, Sedectmes in conccnne gne coror, you may have accidenally
canze] another oo Adrkoeh this pracess i tednws 0 s e inpodag e
war siarl with a clean, coorrree daes sen The success o yonn research depend 2
en o Do’y cu conners.

a7
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| mgirtond -

b YL Mave carrecled wour dhla L, oo vy umpsiian (kat O Sl . Lk
ari Flle snd then Bave ar <ick amothe ik on jbal leaks e o com pubier hise

References

Fer ablinomal inrornatiar mno the wnesang and clzanmge process | owenld
sranaly recem ovend v cead Captee §n

Takwchwick, B & Folodl LS (F2R1 Llars melpeoye aecenss 1300d edibant Mew
Yok bl e,



Part Three
Preliminary analyses

Owee vz hawer a clean daea Ble wog can B the e e O mpPoC e your
Jaty e, anal r_'c|'||-.||||'|;__; the nature ad vont warabies. Tlus oo reaclines o
conducting speeihe sbansbical wchmgues 10 addees pour rescarch oueseons.
Thete are (res chapters ikt moke op Pare Theee ot toe lock. I Chapler &
the pracedures required fo abram descoptose st 2 doe bocke s aregoneal and
contungoy: variables are peveenrcd. Thae eapirr alzo covers chrgckmg the
disrvilwnn ol seenes e contoacs vieslles oo erws ol esrmshiy aed
p._‘-::'_-ll'lq' il ez,

Ciraphe v be uselul wonls when getvng o koo wour Jaca Soame of the
e Coraira by nsed gr.i["-h.-c avanlable theoweeh SP55 e precenied i 'i'"l1:'|'|1.'-.“r i
Sumetwie maspulanon of the das Gile b meeded o noke o swirghle ror
specale analyaes This oo amealve calenlarnimg the roral seose nna woale, by
addire ap the seares nbaonsd oo vcack oF che andimadnal irems Te oy alsn
twvollve Lq_ll|i'|1*5.|1'|3 A el oencan - 1.'.||r|.|||"|4.: ks :~||:'|:'|.|'n'| T LT | :||'5.."rr||_-'
watgeanes These data manpulamon ecdangoes arg coverad o Chaper 50 [n
Choprer % the procodire nwed fa check the relalaliry inrernal consiarencyd
of A wale s presenrcd, This b parroolacdks angeserant n corvey research, oc
atdres b aevalve e wse of wales 1o oEseoe peraomalioy e erizoes.
attiedes, ehieds g,

Sl wecluded om0 Paae Thirge -4 cl1.1|_;|,..-r ilar Bwchs o 1:'1'|'-|,|;_"|: Lhe
den_ls.l-.'lln- ||:'|[=.|I'||'_-_ |:-:-.'ll'.|:$..‘~ [[1] -.‘|q:-:..|-.'|||||_: -...-|||.'_|-. .E-E.'1r:-r|L." L .IrllquE 15 1'|_|||.:||,'-|: I
address vour rescocch question. Tne Chaprer 1D won are provided wols an
averwislw of some of the srangncal reclopme: avpldable s =755 and led e
b srep thromah rhe process ol devadine whish o one wonld o g needs.
lproranr acpecr; thar woe neced v comsden foy . tppe ol questian, data 1vpe,
charazcerianes of the vanables) ae ghhghood.



I3 Descriptive statistics

L*oce tow are sord thoere are no oerrory n the dats mle {or ac leasr ko
et sal=2ange valees cooamy ol the vangbles), vag can baam che Jescrnipuive
L'Ihq_l'\:{" of v Aaa anaipars [_'I'n_-'-.frlpln':: lalpalics have g immiber of e Thess
inchads:

» to desceibe the characcerisoge af your carple in the dMethed seconn of
FIUT rEpr;

+ 1o check your vanables foo any wiolanan of the asaumpoasns underying
the srarizocyl rechoigues thar vou woll use r2 adéeess vour reszarch gues-
1205,

» o oaddress specifie rescarch quesricms

The rwn Pl e s, cflhed ['.h.'-u'!'urrr S P l‘ll_'l:'lc'lrlt': rhe dara will a0
EIVE Wi P AT o .|4'.-:-:"1'1|'l|ng i .-:;:u—.Lph_' m -k Siethod secopen of Vo
repra . Din sooclues 1|'|1.'|_‘:-|'.'||".g L galyeces, 0w weetul 10 callzcy menuaeen
an che number of people oo vates i the snpple, 12 nomler sl pereentage
al males and fermalzs i the sample, the range and mzan aof ges, sdicaten
leval, and ary ocher selevarm bockaround intoomatwon

Price e o many ol the srmsocal anslyses (e, tasn, ANOA,
cameeetaweed AF i mnportane by chack thet yow are nec vwlaong ooy o the
et i made [y che ndindoal tens idhese are covered i desail in
Fart Feaw and P2 Fove ol thes beakh Tesoing of swpons waally ineeters
abtainine dewcopuve stalirnss ono vour vanahles, These deseepove scansnics
mchidy the mean, sapulard dewiacian, range ol weores, skewness and Lonroers,

Lo ripuive statipucs can be obtained & number of Jiflerene waye, using
Frequencivs, Descmpiives or Explore. These are all procedocse histed coder the
Armlyre, Theereiptove Btatistivs drep-doon mena. There are howrever, differane
prucedures Jepemling on whether you have a caregomcal or cononuous variakble,
Sume o the stansies be o, mean, siandand Jewsason) are noc sppropriate o
v huve s covesunical vanable, The ddlersne approaches o be o used wnh
curezorial wrd contimoeos vanakbles aie presenicd onrhe ullowine twe scovion:

Categarical variables

Tovwbtnn dewonpriive stanistics Tot cascporical vanables vou should use Frequen-
cies Tlos will 1ell gay hine many peaple gase cach resporse {2 2, how many
mal=:, how many female: 200 I doesn't make any sonse s:king for means,
starshed Jevianong ete. dar catezoocal vanables, such as sex or marcal sianus
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Pracedure dov atMoining desoriplive satisties far iotegonicol vonables

1. Trom che o s the copod alwe screen Slick cm. Apalyze. then
clich on Dhescriptive Suakstics, chen Fregquencies.

I, Chowse el highigghre rhe careporice’ vaeables yon are imeresied
m e sexd Move these e (he Variables Fex

b Lhiek o ahwe Scatisrics burtomn In the DHapersion ~ecoon nick
Minimom ane Mazimum. Clck on Conrinue v then O

The cuipur 2ensraczd o rhes procedare is shown el

auistes
b
) LPA Ll
Muimg ]
SraTars 1
sz pur g 2
bl
Lyl e
Fragiase, g Przagunl waiud Mora: ) Maign|
Iraln LT ENN R 185 ag. i 0.1
fALES a5+ 973 ETAa 1 30.0
Tlal e 1] o 1000

Interpretation of swetput from frequencies

From che outpur shown abouve o koow t5ac chese arn 125 males (4201 per
cenrl sng 234 female: P37 % perocxmi) ooale cample) anamg aoaal o 4539
respanedzmes Do ampertane oo ocake nore o the nomber of revponsdents vou
have o deibcieny subgroops o pow sl For some analvees [eog, SOV ]
IT 145 edcter o have ronrehle equal porgp sices W owean have very ||m:~c|_||.“-f| g
siven, parccularly 1l rhe group sizes acz o small, o0 may be o nsppropnan teoun
M dnelvses

Continuous variobles

For vonimueus vanables (o age! w0 gaver v nse Deseriptives, whacn wall
|J|.'L|""J'\.I|: M '-'-"".I'I .-“'|.||!||'|'I::||"l-'~ e AalLalll: bl I.'. Wl THE L, |'|'Il=.'l.|.|:“.'l- -h'-:“'lll\.g-\.‘"ml lll‘:'l-'llIr
M Fodn £octaiely don's weanT iy *.lr'.g]-.* vilie Lisred, wn o ks vnlve
hamedreds o wolues lor soeete canmbles, Yoo can coleo 1he |||;:,|_r||'|lll.'| TR
ITIHNILA LT i-ﬂl FEI T A TR a NN IR TR ES '..':Irl:ll"]lf"ﬁ 15 e i, s 1l el es%iy L .:In
i owaralde b vy able .I'-"”" Lratader all el wanahlos E TRHT 2 mtzreseed 1o



Chapber & Deseripdve statistics

the box labellad Variahles oo have a lac of wanakle:, however, vour guoour
will I esuemely long Somenimes i zase to do them v chonkes and nck
oA sl 2rong Af vzrighles as o e them

Procedure for obhaining descriplive slomshes for continvous vomobes

1. Tresm the www o the top ol dhe screen chick o Analyze, chen
click on Descriprive Statectics, then Deseriptives

2o Click cwn all che conzimmens varables g Yiol wiskh 2 ghrain
deseripinee siatistes e Chek oo the arrow bugion 100 move them
men the Yariables Los {er ) ape. 1000l r{'rc-:l'.'u.-_'u,l Y L

3. Click o che Oprions buieon. Chek on mean, standard deviation.
minimui, maxinm, shewness, kurioss.

4, Click on Continwe, amuf rhen (VK.

The o _1_--:|'||.'r,|I,+';'| Mraarn Luis |'_'-r-._u._|_-._i|_|rr,- ja sl b

i ad = Stel il =

| [ whraran | Mamis | e B —l Cimadimsd R |
- T : .

1 bt Bladede | Lnpars | Staoew | toeesae '-'._r|-|r. .ﬂl;r:ﬂ_ Laptel | =20 Do |
ATl 415 = £ 1 12 # (1 n? Sk i
I HTL T |
i IER 7] 1, HENE | 244 sd% 1 1 HE P
ETLIRFHERE 138 ] o0 12 ndn 144 n? 314 o |
(UETR PELTLI 7 | 1 T on 1% -gra 1y AR o
Tlal PLOIES <31 HLT kn 140 tan e LN H| 4T 204 i
|l.'.1n'\- H |
byl s |

[ntevpretaiion of sdput from descriptives

v the aunpun prescnigd above the informanon we requesied lor rach of the
wanallen Boswmmanezd For exomple. concerning the vinable ape. we hove
wdyrmaicn from AM rezpondans, the tangs of apss o trame L3 o 52 vears.,
wiltlhy s snean el 3Y 344 and suaeddard deviaoon of 1330 The intormacon may
ke neaded [or che merhod accnom o a reporr o deseribe the chatacresisoes
of rhe sompls.

Diest npooves also pravides soma2 niormacon canzorming rthe diseriburson ol
srones i conbmogns variables (showness and kurrosisy The intormanon may
Ev meecde ] ol thess wanablc:s ste e ke weed 0 peramerne statencal technigques
iwp . Eelenta analeay of varance), The shewness vaioe provides an indication
ol the wpmimerr, of e denbunen kuceoss onthe othzr band ocovede:
wdarmarion koo the ‘peakedness’ of the dernburion. 16 che disenbunan i
prrfeet by mnmal oo would obain a shewnes: and kunoasiy vaise of 2 Crarhe
ary cnenmaus occureenve in the socal seencest

Fusiive skrwness values indicare posinee skew [scotes clostered ro sle left

33
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ac the L walues) Meparive skewpess salus, mdicae a 1:|u~rerm-.j of sonres at
he higk end {right-hamal side of o grph). Poaicive koteesia values indicace thar
ke dminbatwan worather peaked dolostered o rhe ceneed, wisk ling o caiis

Larive |y Mlat (oo many

Eurrawrs values beloa O imedicaie a csboboiamn chat zoee
wivss 11 b extremes ] W0y reasonahly lerpe sampdes skewness wall o "mitee
a suberaprive difference wn the analyss’ | Tabachnock & Fodell, 1996, 0 1)
Yurkms can tesulr i an nnde resrwnare of the variance, heveever thos risk is also
wecleced witly g larwe sample (o0l cases, see Taburbrocl & Tidell, 1998, 5. T

Wrhile dhere an: reoes ahat pow camonse Lo svalemie shewness and bwriases
values, these are cowo 2 nestee itk |ur|54; t..'lmpl_n._;j. Talacheick and Fidell {13494,
p 1M recommend mzpectng the shope of the dstrduien (ep., wang @
Suseepram ). The proceduce For Furpher dandhtI Mg e roseoaliry oo the Jdisosebag-
uon ol seares ¢ provided oo Lhe pesn seurom.

Assessing normality

Slarw o che catatw sl weckaigue: presenied oo Masr Toar and an Five of rhis
woolk afzocce thar che dwetribupon & :oores op che depencdent varable s
‘neamal’. Mommal o wied e descnbe a swameconcai, bell shaped curvee, which
has che greatest frequency of scores n the middle, wich o smaller lregquencoes
rowieds the exrrzmes (see Crpvener &2 Wallnao, 000, po 32 BMormaluy <an
he asvmimed roosome exrenr by obnamng showness and komosie valaes (as
deseriled v the previous seonan) However, other teclimigques are also avaclable
m 58 usng che Explove osnon of che Dhoscniptive Statistics mecn Thay
pracedurs i5 detailed selaw

Irc thod fcnmpee 1wall aiaess the aarmalicg or the disrebonon o seones far
Tenal Foveemed Stecew |l Ao tlie separarely fac males and femalzs fusing
the Facror List apnan dbar i avmbble moihe Exploee diabene Poat, Thin is
e pengeding vy would uie in prepacanen far & coreat o exploce che Jifference
i Tetal Perceyvad Strvss s b males and Tomales (ere cogesks for inde-
pesslers samples on Clapeer 195 0 wou wish ro asecss the normality for the
safpele 2w ahale, o wanld juso sgroee the insoractiens ancen kelow cane
camnng the Fsoow Lisr.

Procedure lor nssessing noemality wsing Explose

1. Fram rhe mere ar che top ol the acrcen chok ons Anadyie, then
chek o Descriptive Statistics, thon Explore

2. Clirk am the wanabdefs vou aee wsenearesd mofegr . saal perceived
srresi). Chek o che armowe burron e mcee chiern min the Dependent
Lisr box.
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Inierpretation of metpue from explore

Claire & Ler vl mafermazesn is goneraied e part W tlus vacpoc Thiv rands

e oa b ovcerwhielemp woe - pon knaar whan oy looke tur s this secnon 1wl
take yom tncuph che ourour step by siep.

Iy the mble labrllcd Descriptives you are provided wab deseriproee s
gy amd ocner antotontion goncarnmp paur vanabize Inoekas case e
talile has Feen diveded inoa fao sag ) pars r_'r'|:|r_'-',l:u_'mding o the 1w ERLILD,
males aod femalas. 16 e Jd nest specife g grompimg varishle norhe Facosr
Lot thos information will e peosided for the ample 26 @ whole Some of
thos mformacizn wou sl tecoenese (mean. mediao, ood deviengn, mara-
o, masimume eoc Lo Dne staners von iy o koo 1 che vh Teammed
Rean, To obran this value SPES emeves dbhe op and borram 3 por ot
o your cases and recatculaccs & onew owmean value P you cowpag che
ool menn and tho: oew commed fean veu o gan sze if same of pour
mote effreme soor=: ars having o airaape wdloencs oo rhe mean. [T thear
e iar walues ars very diferon: yoao way need 1o mveestigace these dara
peants methec

Skewnesn and bureosis value:s are sbe proveled s pam of this cutgn
|-"|'ﬁ'«"'ldl-"l;:; irformaron aboue the Jusirhuinig of wores LaT 1o Do ST MR
{5ee Jipivn o the meaimp nf these valuss inodhe nrevows sezrien
Im rhe rable Labe'led Tests of Marmaliey pau are preen the reavlrs of the
Kcl]ﬂ'|l_":lE-IlTI":l'-'-5mlTl'ID'-.' SLICNALiL. Tl'li:- Adaghh the nu_'urma'li[-!,' ol the ,|i-;|ri|-.”.
v ofF woopes, A non-signeficans eecalt (S owalue of moc rhas 050
wdcaes mormalioy Inochos coze the S Value w005 far each gooun,
suggest g violation of the assampowe of nonmadivg Thes is caite commna
i Lger aomuples

The acmial shape of the discrburian for ench grocp can be <een n rhe
Hiﬂfﬂgrilms |'.ITI.'-'|-'I.-.:|-:I:l [im ches case, ane o females and < for malead. Fiw
beale proupe o b avample, scomes appear L he reasonakly neomally



diarrhuesd This e alsy woppirced by anc inspecoen of the narmal prob-
abilioy plons {labelled Mormal Q-0 Tlatst Ll thoewe phers the ohaervad
vtbue fan cach score s plrnted agamer dhe eepecied value fiem che nnemal
doarribucen A& reasonolly seoaght Tine sugpests 2 nermal Jhsriluatinn

o The Detrended Normal Q-0 TPlots dhaplaved in he oucpuer ame obtained
v ploirng the acraal devon af rhe scores from rhe seraphe Tine. Thee
should ke re oreal clustermg of poanrs, with moss collecrina aramd rthe
sera lige.

a  The il plon chae oz proveded inorhe e o8 2 bogpinr of the discobalioe
of sgoorgy Ind the e groups. The egiarele vepresencs 59 per cent o 1hre
casen, adh the whiskers (che lines prorrudang from the boad pomng ool 1
the smallesi and bargest value:s “eaneneies vou will see abdinicngl cenles
outinle abic range—chess are classdwsd by SPER g corhiers The line made
the tecrangle 15 othe median valuz. Bosplers are discussed fursher moihe
neat socninm one dececong oty

fv rhe C'l-;ﬂ.l'l'ljﬂl:' 1 En u.|:'|_'|1.'{', ihe dizrnlurom ol zooees dac L SN wiak
repinably ‘normal’ DHen chus e o the cose Rlamy srales and meeasines sed
w the soral scences Tuve seores that are skewed. either posveely o ncga.
avely Thiz dozs ot necesanle indicate o preblem antby the seale, bun racler
reflecrs the coderlving natore of the consruce being meatnmed. Lide sansracnion
wiasmres, [nr exzmple, are olten pegarivey shewed, anth moir people being
redsonally happe wah deae ler o lite Claical mzaaunss of aosoere o
depwessign ate oftzn posiroele shewed norhe peneral popnlation, wirh mosrs
peop |z wecanding relatvely fem pmprams o these Jdisaclers Some authan: m
s area recommend choy with shewszid dava, e scores be rransicrmed
srarisnically, Tos im0 diacws-ed forcher in Llanoer B of s Feank.

Checking for outliers

Mary o1zl seevat sl cechoiques cevercd mochs book are senaicive oo nutliers
[rases wrh walies well shave ar well hlow vhe waperiey af ather casee). The
[._-i_-hm,_“_n__-,'. deszribed im o the previans secbip San oala v oged or cheok Fisr
autliers, howerwer s addicinnal approach i densded Belew Yo wdl recagnize
ie froen the pnevions chopror when it was veed ro check ool ranae coscs.

Procedure bor idenlibying outliers

1. From che weun ot the wp o che sereen chek em: Analy=e, rhen
chick on Descriptive Staiistics, twn Explore.

2. It the Display soconom maks sie Bogh e selecre]. This providdes
Lok Sraciarics and Phats.

Chuple: & Descriptive Aatisdics

5%
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L Chek om yenr varighle (e, ol perceoced stressh, and move r
inti: the Thependent list b,

4. Clek onoid foum wnaar varcable st and move mra e section | abed
cases  Thix will give you the 1) number of the outlying cae.

3. Click onole Statistive Fareen Click oo Chanliers Clhick on Con-
Limile.

& Ciwk vnoche Plocs burren ©lick on Hisrogram. You con also ask
For a Seem and Lead ploc as well ab o wish.

7. Click omrthe Opriens buren Click an Exclude cases pairwise.
Chek on Contiawe and thaon O,

The autput procrated drom thes procedun: 12 shown below,

o 5ong) vl L
=F Slahaln R =T
Tula paneved 1z T n
B avr CneddencE enpteal Latds Soun 6
15 Maan dpoa=S9outd T
= Tremmet dwan G Lt
Alrzoan 2507
aring SIRLTH
5] Npagian £a%
Lo Ry 1
Iias s 20
Fariga LER
[T TLE i PR .
Samwtia 255 T
1 e e . S el o herl
C glractes Wl
™ ¥ [age Myries g v Wi
Tzl purcy e Highest 1 o0 L i
=lnbeu 2 Tl | 1sy 14
B 5% | 43
1 Ll RE R 47
5 JEF | 30 1
T sy T TH
F W11 | ey |
k] [ R TR 13
4 2 | ! 13
B Wk | 127 13

B ¥ oa A Lo ol gses mih e w2lun 12 350 8 i v 1gbm of upoer

DM .
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[nterpretatiom of owtput fron cxplore

Tlu= JUENL SISy Wil A il of Ley e ur selul infarmatnn con. ing fhe
desributeny of scores om yeor waralble,

s Fursr, bove o Loek oge by Huarerama Loatk ac the cads on ke dsaeeiloaromn.
A abwre doa e aiong o6 chosir coam, oon aa the extremes? IF a0,
thewr o porenal vadhigs 18 rhe scones Jiop aaar oo receonabily Jeen
lape then thers o probally ol e moch to worss abom

v second. erecn by Bagpler Ao somes il SPE3E conador: are aecliers
apre e o Dieele wwsbis watk 2 nomier atiached fohoe eoabe 10 number Af
rhe caze? STES deome: pranes aw ool iF el exrend mare rhan
I & bax-levgehs frem she edae o the Lo Exviome coine: adicared wath
an asten<kh 1 are chose rhat ewend maore than 3 beac-leawechs bom che
cdge of the bo Inode example bewve theee wee v cvrresae peanie, kg
there ars thoee cochoes [DY pomalaers 210 827 and 51 W you fnd pomy
Hke chis pos oeed 1 Jecide wliag op do wah them

&1
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[e woympaccan: e check chae the nather’s e 5onervine, non juat an
o, Check “he score anad see f i s wirhm the rapge o posable soones
bor thar varmable Semerimes o worea checking buck w-th the questan-
aire on gt pecord cooseo F rthere weas s omaake moencering e duca, 10
e a error, omecr it amd repear ke boxplor IF o rorns Aot i he s
genuine sasee, v then need o decide whar vong will doe shaur ic Same
SLA0Ees wlPrs suggest Temcing all axneme auchers trom dhe daza file.
Dnhers dake g lews evrreme view and sugpesr chanpine le valuz g less
enrreme waloe Lthus iocluding ehe poetson w the analvss bue nnc allowng
the scede L Juian the stapsocs {Sor more advecs omy s, sez Chaprer 4
in Tabachre k & Filell, 19940

The ipfermanon - the Deseriptives rable can pve oo an adcanion of
how euch ol a prohlem chese cudlying cases are hhely o be. The value
vou atc ntsented o dhe 5% Trimamed Mean. Ta abreaoy thes value SPS5S
rernoved the top and betuan 3 per cene of your cases gl recaleclaced a
row rcan vaiae, 1 yow compare dhe arigmal aesn ad dos o coommed
Mcn w0 Cans ske 1 e ol YOLD MOnE @ Eame sCores are Tiaving a ko of
irdluence on the M I6 Fhew twas mean valier are wery dilferent, you
mav nead eooaveangate these data pomes further Inthe exangle, the vwn
tean salues D207 gral 76 64) ace veew sioclar, Given thas, and she fasr
that the values e ned ga Gullerent v the emanung dsiobuder, 1 owall
rewn chese cases in the Jaa file

W 1 had decided ta cliomge or tomove these valoes, T wenld Lavs mepecred
the Extreme walues eabde. This valle pives che hirheur aru| lowest wvalues
recorded dor the variable aml also provides the [T rwenbr of (he oercon
o case with ahan soore, This helps e cdenofy the zase thar baz e o lying
values Akrer denifyme the case s would then be neccssaey doopa back
vethe Jara e, Fnd che paricslac case involved 2o chimge the oullying
valucs [s2c Chapoer 30
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Dl o, A Wadsaorrh

Tabachmech, B G Fideli. 1.3 (02361 Llang mclaoamate sonsncs Lhed o, Sew

York: Hareonisal lims



Using graphs to describe and
explore the data

While the numercd values chrmmed mohe prevnws chaprer prowcale gserol
widonarion cancarmrg vour samply and pout vanablon, some aspeces arc herer
viplercd wenally, 3055 for Window: provales a nomber of different tvpes of
graphs (referred o by 3PS aw ehaed Inolos chapon U covver vhe basic
procedures o obtam the follos g goapho:

= hisorrams,
#  bhar graphs;
+  seameerplocs
+  boxplars, and
v linc praphs.

Spend e rowe expenmennng wirhoeach of the dJitferom gruphs ol
explornng rheir poailalices. Inorhis chapree only 3 kel piocreew 2 green ™
2t won stareesl. Tooillnsecare ehe varions praphs 1 have wsed the survevsay dara
ple, which s neleded anothe websine accompanying chis book Gaee po i and
the Apperdie i damlil I ovoo wish e foblow along st the procedurces
dascribed i this clespter you will need o sian 515 and open che Dile Tabellsd
surverrav. T Tos lile can only be rpened i SERS

Ar vhe erd od thie clwprer inzernceinne are 2lse given on how e et preph
e beuter s wowr eeds, This moy be wsefnl il you neend co e the giaph in
vout revesrsh paper. SPAS graph: can be enponed direnady it woar Woid
docoment. The procedure lue Jome Loz s deraded ar the end o shis rhapler

Histogrems
Fluseagrame are used o desplay the dwseribunom of O single contmumns wariable
e, ape, percerven] i soonesl.

Procodore for oeoting o hrstogrom

L. From rhe meng A ahe top ol the soeen click ome Graphs, dlen
olick «n Histagram.

2. Chek on vour eanabic o mecrese ordd masve e inee the Variahle
Fos. Thi= zhesuld Te g contmosm: weormlle (e, onral roree el
L[

L Clek on Dhigplay normal curve This opiion sall mee cen ahe
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diseribution o vour variable aral, saoperimposed ceer the top, e
a ol curve dor ol Geeeibonoon wonld Lok,

4, I vom wish 4o give o l:l'.||"J.'| a tube gk o the Tutfes bButton
arud tepe che desinad ricle in the kox (eg, Heerogram of Perceived
L reas spiares

3.0 Clwk en Contipue. and chers 00K,

The agrpar genereted o thie procedire 1o dhoan helow.

Fratograr o Fenmesd Restie Suies

- I L
B
- ,|/i |_ o
L e T
QR
; i ™. o
- siEl s e R
I prsidad] g

Interpretation of vutput from Histogrom

Fospreoen af the shape af the Bewogram provides infimanon sbaut dhe
dinbucen al scetes on the contimene vanakle By oar the stapsncs
diarmssed moches manval acame sl the sceres an cach of the vanablies are
normally dwseriboced 1o, Felluw che shape of dhe wermal coract. Yy b
ST bey e scores are reasanably mnemmally Jemribaced, wab mos) seoes
sonerng o the contre, apering god weeards che corremes, 1o s opote conmeen
o the szl soencss, leweven ot Riod char vanables e ot pormally
datobuied soores may be skewed e the Loie o niohe or, alsernanvaly, arranged
i a pfnrangular shape. Fordamber dizougenen of the ascessmenr of elye narmalicy
al varmbles see Chapuer 6

Bar graphs

Tiar Eraphf can b simgple vy '-'-*-““I-"I'-'i"'-: depending nn hiw many varables
wou wish iz mclude, The bar moaph can show che number 01 cases i parucular
carepores. of it can shiow the soore an seme conmimmicas vatble fon dillerens
categnngs Bascally you reed rwo man vanzkblzss, One cacegeris o and one
confiruaes. Seu can alio Toeah clog down furcher wily anerlier cunecorical
wapeile ol vy wish



Chaapter 1 Wsing graphs to daseribe and explore the dato

Pracedure For mremting o bor groph

1. Froen the menu a0 the wp of the scrcen click o Graphs, then
E'ilf.

2. Clck o Clugtered.

io Inthe Data in charet ace secvon, olick on Summaries for groaps
o cases Click on Diefine

4. In the Bars represent box, chick om Ciher summary function.

3. Chek o the conringomes sariahle vou we snieresred e (e, weral
peecenrod atresed Thas sboeld appess morhe box laed s Mean
[Tl.-t_l| !_‘-:,'T-_'n?n'n. I.I f:il:n*y-'l. Tl'u.w- il e Fh:'uI: Llae smean [l the
Pereeived S1ress Scale Fer the ddheees: provpe will be Ji=pliged

A, Chck o eror St Cpneeromacal vanghls i 2. ll__u'-iu'lﬂ. U lick oo rhe
arrow boasten o meoe e e e Calegory axis hes. This vareable
will appuear acteas e b al voun lesr graph 13X asasb.

Fo Lk onanecher cotegenzal varable (oo, sex) aral mose o0 e
rthe Dhefine Closters byr bow Thas varable aall be represented
rhe .ll..":'l.'l'l'..!

. Click v the Opdons bureon RBemewe the ock tron Display proaps
defined by ruissing values, To do chos, cisck orce an il kox

oo LTk on 0K

The varpr weperared from ghes procedone o shewen below

==
. ! ==
1
: i 1
" !
- ' |
7 | 5=
1I ]
1 ]
! ks
= | | Ml
= mzl | -_..._i_l_'il.- i
i . L
g T

Interpretation of outpur from Bar {raph

The aurpar from thas procedure grees poa s okt sammaey 2 the distribooon
ol seores for cthe grovps char pou have reguesne D thie case, males amd Tenvles
from rhe different age proups). The graph presented abave suggests thar fenales
bad highier prrceived etress scores than males, aral thar clos diffeeence 5 mwre
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pronawice] sinong the veo aldar 290 eronps Amone the 16 o 2% ape rroop
the ddlzrenee o soomes Perween males and famales 12 very small

Care should b saken whon e rprecey the oucpw droon Bar Geaph. You
shisuld alweargs Lok ar o sezle used onoche Y Dverrwalt axs, Someoimaes whar
ik like  dramaric diderencs is really enle o few toale poines and, therefore.
probable of hrle impogcance. T e deseds svidanoin e bar graph diaplavat
Al Vo wnll see vhay she diflerense hetween che gronps s quee sinasl] when
vund sonsnler che scale used ta diplay the graph. The diffreenee Beoween e
smialloiy scure (waler vpeil 43 a0 pwared and che hghest score (lemales aped
Lo oo 290 v nely abaar oleee poines

T assess the sienficance of ane diffesroce yon rmahe find beaowveen preog:
L1t OeCessars Fee cnndune iunrher ceateabwyl analeses e b case. 3 owa-wa,
berwesn-gioups snalvsiz of wariance {aoe Chapoer 171 woeld ke condacred o
frecl owe of che dilferences are stanstically speuloao

Seatterplods

Meoatrerploes are eypicatly wsed 1o explors he elanonshep beoween teo cone
nnuaus vaahles (ep, agp and eeliceaeem) I 3 gond wdea o geowermee 2
scarretplor, Feflre caloularma carmelavons (zoe Clupeer 11 The seancerplo
will mve yow 3 relicasoen of wherther vour vanables are telated inoa linea
{rrratghe-hine ] o smibmear dasboon, Oody Tnear relaogrshaps are conable fee
coacrelaguzn analyses

The scatterpler wall alss andicare wherher woor wanahles are posiriecly
related (hich scores omoenge varuble are zssociared with hagh seores on the
ather) m onegauvely relared (high sceres an ene o veacene:d with low wcores
o the orlert Far posecve correlaynne, he Poinds foarn 3 line PRI
upwards o the mgla (ehat o vhew seee low onoche lefr-hand side aed mpeve
Bigher ar the righer For negative corrzlaciong, the line aramrs Tugh anoabe lefr
smd moves down on the righe Liee anevample of thiz oo cthe oorpur belnw?,

The scacerplor alsy provides a gpeoeral indscation of rhe snemgih ol the
relarwmnchng belween voor e vanabies IF rhe selaaonshp s weak, the po-e
will b all ower the place, va 2 Blab-oype mangesent. For oz srene celasonshapy
the pomns wall frome o vapue cigar shape with 3 dediruce clumping mF seores
araun:] ano imagmary srraghe bne

[ the example that follows T reciesn a s aneplon ol soores an s ol the
srales in rhe sivvey: the Tanal Pageopeed Seress and ohe Tacal Percevesd ool
of Imiereal Statey scale (PMOOINS) | Rave ssked far cao goips momy sample
[vatles oond Females? Lo ke represconal separaiely on che one weatterplor ueing
dilferent syniholsh Thie mst anly providss me wich intormaries onareenmg
ey saruple aca whaole, but alse gives addidional wdacenaron an the dimbuion
of segrey Ter males and femades, I vaw wash ot abtain o scanerplo faroghe full



Chagler 7 Using qrophs fo deseribe and explore the doto

samiple {nar spkr by groopd, jusc goore che insrracdons belew imothe secien
lalwlled “Set Markers by

Provedore fior greating o scoflerplot

1. Fromw el merw at dbe rop of Uee soreen clhek ame: Cieaphs, 1hen
i Sealker

i, Click vn Sdmphe 508 1hen Dafing.

3 Click an voor Firee vapalls, wsually che owe you comsuler o thae
Jepenclere warialle, (e o, toral percerved srressl

4. Click on ahe arrow e sove inincg the Fox Tabelbed Y oaxis, This
virlabic will mppear on che verticsi axis.

3, Move vour other varable (e, cael POOEESY pu the Dosx
Labelled X axis. Thiz wariahle wall appcar o the hesionesd avos,

G Tew oo alen hasvs ST5T mack cach of che pomes wooetdimg b some
ether encegorical vanakle (e, sexl dMoce 1oz varable mos 1he
Sci Markers by boe. This will dizplav males and females wgma
Jifferene wrudeers,

70 Iy wizhora armach a eitle 1o the zraph, chizk onobe Titles butinn,
Type i che desived ricle amad chex o Continue.

H. r.-..llll.'lﬂ. O

The vunput 2encrated from dos procedure s sluen below.

L r a
- -
. . 11
o —
i W
e T
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Intespretation of ocutput from Scaetterplot

rroee e ompan abaee, there appeas 1 be o oderare, neeanve corrclacen
berweer the mea wanalles CPerceced =rress and POOIES 1o che cample 2+
a whole, Rependene wirh high lesl: of percoved conceal, fshean on the
oo horeonal, st veperence bower Ievels of poerccived srress [dirwen on
the ¥, or verncal asisd. Oeoahe cnber hand, rearde wirh low fevels of perceecd

&7
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comicl have much grearer perceend arer There wome indicanon of o
cimalwwear celacansvp, a0 o wenld beoappropozee ro calonlme 1 Peaseam
prodogLmarne=r coteelatien don theese taa wapskley (iee Chagpoer 1.

Fomember the scatterplioy dogs pon gree wou Jebiracivs answeers, vy need
we doibow woap wach ahe calcolation of the appropruace saristic §in this caae:
Paaran produce-momens correlarinn cowtfoent].

Boxplats

Boxplors are warfol when vou wish o compare e desrcbancn ol siores on
vatigbles You com wse ol o esplore the dusonbunmn of ane ceniecow
vataable [, pratiee olfest) or alesmanncly you can ask Tor wores oo be
beoken down for Jiflereny groups (e g oage groupsh Tou can el abl an exra
caregoricz] varmkle ro ceanpare (0 g omales and Tamalzs). Inorhe egample b lowr
Lwnll explare che doarnbatoen ol soores onche Prsirive Affear srale for males
and famales

Protedure lar creating o boxplol

1. From the memer ar the rof e rthe =creces chick e {;r."l'[ll'ln. then
click s Bogplan,

Lo Clek o Sumple. 1n the Data in Tharr Are secpon Slck on
Sumtiarres fur groaps of cases Uk on the Defme buioon

o Ulhek om poeer contioapons wariable (e, woral posiavy airece ) Click
the arnoae hatea woseove 1w the Vaciable s

4. b om o vour carsmonacal varinbic fe e wxk Chiek enothe arnow
hurton 2o meye o e Category axis o,

A Chek o T anc] e 0 the Lahel cases v, This w1 sallom
v Lo fudvessiby the 10 samebors af amse cases wph cavrcme walues

B Ulick on rhe Options Purton, Remave e mork e Display geoups
detined by missing values oo by clokong onee i the o,

Fo ey o Condinoge, ard o O3

S i ' ;
Mg cnrpor genarared e ais proceghon is slvram opoesioe



Chopl2t 7 Using grophs 1o describe ond explore the dato

I I
= Qe S — -
R G

=l

Al

Tnterpretation of owtput from Boxplor

The cutpus rom Goxplor gives vou o lot ol isdformanwn abawe the discribuanion
af womr comrinious vamahle and rthe possible e & of wonr ather cacegancal
variakle fand <lusrer variable of wsedl.

v  Each distrilucion af scores 5 reprssenred by a bax and procroding lines
[called whizker=} The lemacls of the Bas o the variable” snresgoarcde famge
and conrains 30 per conr of cases The bine acerss rhe dncide of the bos
represenrs rthe medioan valoe, The whoskers prarnading foom e box g anr
re rhe vamable': swallesr an:d lpgest walues,

o Ay scoes: thar SPZE cnnsders are outhers appear & hioele cicle: vk 2
number arcached (ches s rthe (T nomber of dhe case). Oudier: are cases
with scorzs chas are quore Jilerena ro rhe reriainder af the sample, either
mouch hisher o mwch Liewiere STER detmes poenrs as rachiors i they exiend
mide 1van 1% has-lengths rrom the adge of the how Txrreme paoines
Livicaced weh an o asrconk. *1 ace chose thar eveznd moce thar 5 boxe
lengehe frpm the edge of che bow. For mecie dproaoon on cwilen, see
Chapter 6. Inoche axampele abowe rhere sre s nwmber of oachiers ac cha low
valuss for Posive e SFecn dor by miales and female-.

v noaddirion po providing wdoananion or puthers s brooplar alza g llowe oo
v ananecr dbhe partern of wotes e v v graups [T provedee an
mdesatian of the warabaliey o scores wathin cach group and allows 2 viswal
ingpecion of the differences between groups Lo che cxample prescnoed
above rhe discnibuoen of scores on Posiove ARect for males and females
AE CEEy M ar

Line graphs

A L eranb ablowes vou oo wepedn e aean scores of @ cnonuoes variahie
acr s pooeher of JeFerenr valucs of . carerurical watgihle (eg . ame §) rime 2,

b9
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rime V) Thew ace also wsetul ter graphals evplocmes iie tosule of a one- o

rwa-way analyas ol o Lang @aphs are prooroled s an optomal esira m =
the ampur of analyse of varcnse (see Capter Uhoand [T) This procedure

shvws wion how we geoerare a line graph agthoun Basng o ron AROVA

Protedurc for creating o line graph

L. Frwn che menu at che vop of the screen clek on Graphs, then
clizk »n Line,

A Click «m Muliple. 1n ehe Data in Chan Are wocnon, click on
Summaries For groups of cases, Clhick on Thetine

3. In the Lines represent box, click o Other summary bunctivn. -
ik an the contmmans saralle yon are ipdenestad 1 G o, rotal
perceive] e Chick on dhe sreow Buteem, The camable sheald
appar ane the hox Dated aa Mom (Tooal Tercoived Srecesd This
vicdicares shar el mean om 1he Porceived . Seress Seqle Ber 1he
e rend IO will he ||-~.'|:-|-|',.'4_'-.|.

4. Chck e sour Fist coneeaticel sapalle Dear, agepnd) Click o 1he
arrony buron ro move s che Category Axds box, Tous vanalble
will appzar azrvs dhe borrom of v Tine graph 05 axi:b

3. Chck on another cotewovica] vaniakle fege sex b azud mve gL ppn
the Trefine Limes by Fox, This vareskle will B fepresenred imorhe
leaend

B Chek ou the Options huon Hemweve the ek I Dizplay
Eraauyas defined be massing values. Ta e 1te. clieck awwee s che
b,

7. Ulick on Continue and chen Ok,

The curpot generated fuan the procedore i abowen e low

[FTR IO
2

A 350 11




Ehu_ptar ! Usinﬂ_ruuhi. lo duseribe and explore the dota

Fnterpretation of outpaet frem Live Graph

The hine wraph dwplayed abowes crorane s good deal or o imSarmarion

¢ Fororogom can lork ar the ompacr o age on porcceved coress far 2ach or che
sFALN .-'..:-pa.r.]n*l-,-. Wownmper mal- APTEA hevs Wigher levels ot r“-E'rCei'.-'-:-.i
vircss than sicher coddle aocd on alder maics [or fzmales che dileranee
acioss the aga groups e nor qpire 35 peobonnecd The oldes femalza are
andy shghiby [ees sipmeaed chan the yewoger grong.

¢ oo can aleo commider the diference berweer males srd fernales. Oheerall,
rmales apper 40 heve bawer levzls ol perceived siress than remales
Alchaowek th dlfferemoe T che poanges gramp s anle small, thae appens
o be a discrepancy for rhe older ape groups Whether these dilleeerces
reach seansnical zignuficance can enly be deternoncd by perlerruna o
vwiewsy soalyan of varanoe daee Chapls 15)

Th resole: prezenced sbove swpmese thor v wnderaamed the imipacd of sue
an pentriced siress you musr consider the respondenes’ geoder Thos sorr ot
relacionnchip v refeered oy when dieing ansbess ol vapance, s an iewerdcicn
efiect. While the e oF g line praph dues v ce o wherher ehas welinensbap
i osranesticaliy soemancane, o comamly oo vou a lor of intermacen and olso
zarses 1 bt o] sddud vl R ENTIES

Someinre. 1o inpeererme rhe Aot froem 552 01 0 niefel ro s opgder
arher questienz [nothas caze the rezalts sugeest chae o may b2 worthwhale
caplone in mace depeh the relwanshap between age and percesed suress for
“he g CoTeLps bimales arpd ferrpalest T die o 1 deended ea ﬂphl‘ the i:‘ll'nfl:.f'._
mot Just mba abree groups [ age, a2 o the above graph. b o nee gooops
i e mare deraded adarmanon concermirg the influsnce of ape.

Alrer drewling the proup e five equal sraups (hy erearing & new variahle,
apedep. wmsiructions tor this process are prezened in Chaper 53, 2 aswe hine
geaph was penerarcd, Thes geees us 0 clearce prerure of dhe nflucnce of age
than the prevoou: hine srapk useg only theee ags gooups.
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FIGURE 7.4

Cratnple <8 Tlanl Soin
rat g ol

Ediling a chari/graph

Temgnimes ol atioes el i b msde tothe nides, labels, markers crc. nf
1 .;r-:f-h Felome van can I AT T I BT IT p AT TCFCMT. Tar o jmp-l..;-. 1 lhave
edited s of the goaphs desplaged o the chapsor o make dhem clearer ieo

chanping the pacccens o the Bar graph, thackenmg the Tiags wsed in dhe line
graph? To edie o chan o graph vou oeed 1o open 1he Chare Edicer wandow
T do his, |:-|.:|.-:E‘ PO Lalaor ey Elve _|-_1|;._||_'|h e v wish oo mochiy Cwakble
chick and a4 fewe window wil® apeear, complea wich abkliceonal meno cpoons
and wwonE Daee Fiewre 700

rm Chantt - 5P5SS Chart Editor

File Edd eew Gallery Chart Sewe: Fomal  Analeze fisghs Heb

a5 R

i | e % 'mﬂEI"""I "'-i""-l.hlffl'l Al ki%-‘H

s = |

Thete are a3 nnmaer of chamges von ran make wlole i Chaee Edivor:

T rhoamge che words used n labels oo nirle, doehle chebo o wlag von wish
Liv chinge— a3 bor will appear, cdizk on che tide 20 label vz wsh o change,
pres= Jeleic and wpe a new label o i pioce.

2 T change rhe peaarum of the chart tirle or che X and % axis labels, donkle
chek o the ficte oo ansh o chanege—m che box thae appears under she
Labw] click oo the positon v wantl (ee, cepore)

a T chapge the characaensizs of che rewr, hmes, matkers, colours and
poreerna osed ineche chate, chick once on che aspect of 1the graph thar you
wish 1o changs, and rhen click on the bureen an the mena bar thar
cortespainads oo rhe aspeor you wish 1o chanae:

s '7oused moochange che mackers nesd inoshe graph ez ardles, sguares,
T rriangles are )

7
L 1oned 1o ;Imng: the 1anl

Ej w used Lo chanpe che paccert uaod (el an e clonrad

2= cwoused o changs the vpe of e psed {e L on hioe azaphe?

The bert wav w learn how 1o ose hose APOens v 0 SRS TIMEAT-—30 20
ahvead :alr‘u.:l ;‘-|:,|',.'!



(heptar 7 Wsing grophs 1o describe and explore the dota

Importing chards/geaphs inlo Ward documents

APES allows: vou rg copy o hare direcily inen vour woerd pracessar (o2 Wed
oo Windows) Fhie eowso ol wlen proeparisg the fmal veraom of poor regarr
amed oy cean G peesE s o wonr Tesules ir ke for ol o maph, Samcrimes
a graph can pressnt poun sesole: mare ammle ard clearhe e nembess s
box 1on't wo oveboesl—oe nnly For sperci 7l cheer Maks sure o msdofy
the graph koo make -7 as clear Ay possible belore mansteroeg 0 oo o,

i*lozse more: Vhe pnarmoarrion- green Felaa ape o7 veruwmey ol Ward ounramn
under "Wiralews Foon Laner.

Procedure tor mmperting o tharl ins & Yard document

Windows ailswes s Lo B mete than oo program open at o e, T
trnster borween 5755 and World von will ceed to howe beghe ol rhese
programs oper. [0 s possable 1o wap Badhwarnds and forwards bewern
the ran s by chokang on the appeeprac, icor ar the Tearam of yonr
screen [T e ik shftimg prece: of paper anoend o yonr Jesk,

1. =rarc "Werd aned cpreny thie file i which yeo wonld hle e grapl
w oappeal Chek on dhe 3155 con on the bertem of yoas aomeen
0 ERTITR [ SPSS,

2o Mok sure yvomn have 1he Viewer witdovs om the soreen in e of
v,

3 Cluk anee om o dhe graph o von wanld Take b ocopr. A barder
sharld appear aroundd the suarh

4. Clicl o it {room the menu o the top o b paged amd dhen
chi=rse Copy Ubjects, Ths saves the chor e the cliphasnd {ron
wor e able toosee or haweverl,

3, Prem e B oo oconinms=d [ELme di P o o yoie acreen,
click om yonr werd processar (e, Maceosars Woad 1 This 2001 acipeane
W] Acam tehor koipz n boct 1o the acrezn m toonr ol woul.

fr e ahe Word decomens plaze vor curser wle re gou washy te ineers
the chrr.

7. Chelk on Bdie Do che Word mena and checse Paste, O35 usr click
o thee Pasee con an che vep meno bar Lo locks ake o chipbead),

A CUhel ocmn Eele and ilien Sawe 1o save vonr Woarld Jucurent.

2. Toomove back o SPES oe cemtious wih voon analyses, us=t click
on the SIS een, whach slusnld Te Sered ot the bocrom of wor
soreen. Sich bark: progoams cpen von oo jost jansp backward s sind
Goawands between the owo prostaoe, copyare charss, cables erc.
Toere m owe peed o cloae enhar af ehe proprams urnil oo bave
funsizhed completely. fuse remember v cave as pou ge alone
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Bl Manipuloting the dato

e won pave entered che dara aod rlue Bara ble has Teon checked for
ALCLUT b P meEl S0P vl m.‘lur"|||"-|||.=||ir|g the rane dara sane a o
vou il ges Ly conducs analyaes and s tes, yowr bypoacheses. Depencing an
thi: Aara nle, wour vansbles of sreiesn and Che tyoe of Tescarch questiens that
yon wish an wldress, dus process may melade:

¢ addwg np the scones trom che acems that cmake up each szale oo give an
an zralk sciare b wcales such aa ‘E|F-E§re$|11. SR, p-:r.::i-:.:._*' SPPEsn, wIv 3
ZPSS does rhos guckly, easily and accorarely —Jdon’t sven chank sbanar
dning chua by hand for 23ch separaie bz

« ranstormang sheweel varpalle s ler apaleses rhar requice permally discebured
wirCs,

» Lo lpaing cononwaus vanakizs {ez, oawed mee categotical winbies
(e po, pona, wnddleaped and aldd roclo e apadyses such ag amalyse ol

wath Ay,

The arccedanes vsed vy manmoulaee the daa sen cae desenibed in the
secions T follioe

Calcwlgling total scale scores

Beliare A Can ,':rcrimm -Ia:mn:a'l .:|_|_1.1_|'|.'}.e;.-= LT frokar data sel you need o
pidondie ponal scale soores e ang soictes wteld wmovour stade Thes imuadves pwes

H P

# Siep | orevsrang any peghoecely wirrded iceins, and
v Seep L mmiracnng 5055 rooadd rogethes seares bonn a3l che icens rhan
make up the cubsoale or scale

Befure wou commence thi provess iz smpoteane that won ordersiand the
siales nd measurcs that pou ws e or v reseanch, o dhoe W check
wirth the scales’ mannal of the paenal arcle o was soblished i, ra livdg our
which wewe, o oany need o be eederad and how oo oo sl caleulione g
el aeore. Some scales consar of o noealker of subseales which andues car. o
aleconaiesly shoobl nor, bBeoacdded souether opve an aveeall scare Ioo1s
eapeeciant thac gou da ches coreegtly, amd e e moch casier e oo cigha e
s e, than oo have o reowsl avialyees laver



Step 1 Reversing negatively worded ttems

In somee scales the wording of partcolar ctem. have been teversac 10 help
prewen ] ospanse Twaas, This i< evideny moche Opomasm ccale used inorhe sorvey
e 1 oas worded wnoa posree directon Thigh scorzs indicate heh upnmiam:
An wnesmoan eees 1 oeaally cepect the bosr's lrem 2 hoseever, s nepateeely
worded {loph scores idicare ko opomem s I somethicg e g wrang 1o
moe i Wl Trems 4 and & ace alio nepanvely warded The negatively worded
items veed ra be reversed before a taal scare can be calomared Toe ebos scale,
We nesd 1 ocranne thar all wems e seered snohar hiph sooes wmdearte kigh
ewels of gpuaciem The precedwes ma oeeversng iems 2003 and & ol the
Crpommsnn scale s shown inoche table char follows, & teee poma Likeaerype
woithe wirs peed 0o the Oprunem wale, cherslioe scares lor each e can renge
from | Lscrongly dimagree’ to 3 Larrepgle azres)

Befoie you st

b Mk sute wn hAve 3 sEcond copy L yooen dala Sl I wow rmake a omislake
Bagrg: wenn e D IGES wour crcinel dala Thewfoes ir s essenlia' thal you hawe a
OACKUN Sy

v (neck cnded Esdit Optlons. Data and maks g hat Ine ballon eearked
Calowal: waaps wmanedidlely 13 sadecied Tos gnupr2s nac gl of e pings
Sadures hean Ao il be perlormed omeedealely (R0 mwrg nizimahion ses
Lhaplen 4 Thanmqng 5555 Oplansg

Procedure far raversing the stoees of sole Hems

1. Make sure vous hove the Data Editer window apen o the <ereen
in Tremt af woan 10 veo carrently have 1he Viewer windovar apen,
click om Window from the mepa. aud chooase the SPSS Dara
Ediice.

. From che menn ar the 1op of the scroem chek e Transborm, then
chick on Recode, then Intn Sare Variahles

3. telect the deme yen wank 10 sevene fopd, opd, opd) Move these
o the Warinhles bax

. Click 1he Old and new walues Fulioe.

v Ioothe O value secin svpe 1o the ¥alue bses.
+ lnorhe New valae wechan, tvpe 3 0 the Valoe bov (boa wall
changr all wores char were erigimaliy seoaesd s Lorooa 30

50 Click on Add, This will place the insrraczion (1 50 3 the v

Lt llead 300 s Blew

Chogter 8 Monipuinting the dato
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fro Repeat che same provedone 4 ahe resainimg somes dor SxAMmpie

O walue—oype in 2 Mew valuc—rype in 4, Add
O value—ivpe in Mew value—repe in 5 Add
(Ol wadue—rtvpe a4 Mew value—repe in L Add
Mg value  gepe a3 Mew value—rype o 2, Add

Always doulle-check the wem smibers char v specuy Gor recid -
g anad the old and mew values thae con eneen, Moe ali seales gee
a %o pent acale some Tuve 3 posaibbe rogponses, soe &, an] some 7
Check thar won Lave reversed all alw possilde valees.

7. 'Wher com wre abeafiecie sme. clek o Continue and then (Y.

Warnimg. Unce von click on UK wonr ongmal daen will ke chanaeil
Farcwer. Inothe corrent esarnpie Al the 2ores o dreres 20 4 amd &
e Lapresaeam <cde, dor all seor sabjes e, will ke chamaed pes e ne by,

WAen v severse noms ol cnpecrand that you make rore o the moyaur
erdekaok. [0 e alae worth checking wnor 2t se0 ta e whar eficar the peoode
had g thie waloes Forabe hest lew cases g Juca sen, eake ootz of ther aores
hetar: l-:'i"f"dll'lE_ v then check arain after ta 2reare char i wothed nropethy

Step 2 Adding up the totel scares for the scale

Aler yoi Tiave veversed e nepatierly worded werms v tie soale v are now
resndy re caloulare onral seores Ty sk subgece, Yoo shanl] ke ohic ondy when
yoi hawe o complere dara file.

[mperant

L ke athar spreecshes] progiams (e g., Excel), SPES does nal anlomausally
recaloufate @ sloes ol wou acd eslra ceses o 1 pon amake changes toany Al ode
valugs in lne data file

Procodure for colodotimg tobal scale scares

1. Moke swne vou hasve the Thea Edior window npen on the wreen
ir fronk of e IF won cerersntly b the Viewer windoow open,
chek o Window tem che mesn, aod choose e SP85% Thae
Fdiier.

X, Froreothe mesmo ar thae eopoof the sereen oligh cn, Teanshierm, tben
click an Compuie.



3. |y b Toarge variabde B ovpe o the new name van wish e pive
p the (agal ccale scores Do owsetnd 1o cae o T osee e to nudicsce
tatal scomer s this makes them casier o Tood in the alphakbetzal
st o wanahles whes wue ate deang voor analyses]

||_npgrtnr|l:. Felaby snre s o p accrdennally vae g varaable
e tha b alieals Teen sed o che dacs ser 1w despen well
losse all Ui orginad claga Pl ial ehisssrer—zm check wovar colglonk

4. Click vnothe Tvpe and Label bovren. Chick i the Label bes amd
rpe i a descripoon of the scale (e g, toral apomizm) Ol ep
Llesnbinne.

A Froan ehe list o carables oy the lodn Bamdd swle, clok om rhe dise
wem an e wale Topld)

f. Uhok an che arnsw Fuiton 2 wsovove it mito the Mumeric Exprea-
sion b,

7o Ulick v + anrhe caloulannr,

B Tk on the second em o the seale top2 b Click on the anow
e =1 movi b pem min the e

o Chick e v the calabner and wpear the proces il ol scale
it sppcas noabe bos

10, The complere nwmeric exprazsion shopld read as follows:
apl =opleopdoopd - opioopd

LL. Pawdle-clirek o o iremes pre coerest ol (har there are + ziens
i the coccecr places Chek OK

This wall creace a new variable at che end ol yaure dota sor ealled TOPT IR,
Seones far rach porsen will comser of the addiven of seares am o each of the
wems apl ro opd I amy wems had micone daa, dbe cveradl soore sl alse e
miramng This ooondwcated by o2 doll seop imseead of o ware in b Jdaa nle.

Always recard derals af any new vapakles thar wow creawe e yor
irdernak, Specibe the new sacable’: name, what o represencs and ol deranls
el whan was dape o3 calenlare o0 Iany items were reversed, this shoull e
spceilned alrng aarh derails of which irers weee added wocreae che soore 11
1 oabr 3 gnodd ides oo include the possible fsmae of woores for the pew varpakls
wothe ceedeheek (see che Appendirt The gives vou 2 clesr purds when
chedkma far any aur-ar-farce valoes, Iooasloe helps you eer g d=e] (or the
Jeeroiburion of seares on yeat mew wariable, Dees vour mean dall in the moldle
af posatble sonres nrowupoar one epd?

Agier crcanng A cew vaiable oo imoertaar rooten Descriprives on thes
new scals 10 gheck that the valugs are appuopniate {see Chaprer 30

¢ Check hack with rhc questevnaite. whar e the posshle ooge o somes
hat conld be reeorded' For o IO wem soale, usire o response scale fom

Choptes B Man pulming the daba

i
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[ re b, che monimum valoe wonld be 10 and the masimam valoe wonld
T i I o prrson answered 1 co every aten, thar averall spere wauld be
12 | = 10 W oa person answered 4 o cach vem. that soore woold be
18 =4 = 40

#  Clheik the ougpur frem Descriprivas ro anavre thar shere are oo four-of-
sz’ cames {see Chaprer 50

+  Compare the mean score croche seale woly values epected inoche Teetature
L vour value simnlar to taar abeanied o0 prevooos sowhes® 10 v, why nat!
Have vou dome samechwg wecng o the receing? O s wour zample
difir1ene 1o chan wied in ether soudiesd

Yo shaild aleg run ather analvses oo cleck the disenbution o ccares on
vour e 1003l scale wariakle:

¢ Check the denlaiom ol seores using skewness and kueeosis (aee Chao-
ter G}

o Ubeain o betegram of 1the scores and mspere che speesd of seores—arg
rhey nimzally distoboeed” 15 med, oo may cead o consicer nandnomimg®
Mhe swents for somwe Analyses (ohos s Jdienesed el

Transtorming variables

Cdren when son check rhe derniburan of socpes an 2 scale or measare fe .,
aelf eseem, arstieny) pou will find (roowear disinay!y thas che scores 2o nac el i
A e, mermalbye-disunboed curve, Semenimes scoees ol ke pesimeeely skewed,
whene repaat al the espondenc recosd bow soies anothe soele (oo deproveoan)
Sometmizs wau will rind 3 negarively skewed Jisnbunon, where T scores are
am Che Mueh end ez, sell-csrezen ) Cioven Uhat nsny of the paramenric seacsocal
recrs mweenme noomally-deseribured wores, whar do vow oo abaont these skewed
dirteelsacirs?

One of the clcices gou Tave s o algeedoe the wse o paramecric stansmcs
(e Prarson coerelanen, Analyss of Yaoanzed and o uee nor-paramerric
ahcrnsnes (8pearrman’s cha, Fooskal - Wallsh 5095 reludes 2 oumber of
waetul nen-paratietrs rechmigues ey paghage. These are discossed i Chag-
rer 1. Lletomenarely non-paramerin rechogues rend w be less ‘powertel’
This means thar they may nne dercer diferene s o relinznships. aven when
they acoually @

Anocher alrermmanes, when vou have 2 pen-nemmal deeibomion, s e
rancfarm’ yow venalle., Thiz mealves wachematically wadiyong che oo
watrg vataons Tormalas conl e dstolacwa locks mors normal There o s
mumber of differenr rypes ol rranstrmaneny, dependine on che shape of yoar
detcitbution. There 15 canduderabls sumtrovsrsy concerming thas approack m
e livecarore, with s aothen s sieanrhy supoereng, and orlicrs ATEning
agamsis rransfarrming vanablos 1 betier meet che zonuripoon: o the vacious
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Feleor an:d square renar

Fedlevt gl WAl lirn

TelMeco amed wnveera

Chmprer & Monipulating ﬂ}t__[lur_u_ _H‘

Fermula: pew wariahle = m

S2RT fold wanialled Peslibusima ol momers
and =gt
Irars LuT anes
Pabaskrak o = el 192401

Formrala new warakle -
LD ':l-\.\_'lll'; t'rlrlul:'li:]

Fosmamla- new warable =
10 ald vanahle

Farmula: oew vaniahle -
SORT (K ald vanahle]
wherg & = larzest
s ble valys + ]

Furmula: eew variahle =
Ls1e K = ald vanakle)
whoo ¥ = largest
poaaible value = 1

Formula new vanabls =
PR ald viameaslcd
where K= laroes:
posathle valoe + |
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peramettis rechniques. For s discosaon of the cewes and che approaches o
regngformanon you <hewle read Shaprer oo Tabeebangk and Fidedl 01098
Im Fgae 5.0 soane of the mace commen prablems are cepueseened, alung wih
the wrpe of cransiarmaton res sonmensed By Tebachnick and Bdell (998, (= 530
Yo zhould commpars voar Gwrnbanen sl thioee <hpwen, amd deode wlhich
preturs ic most clisely fesembles. | have alw corene o pesre Laoking formla
beside sach of the supgesred sransfoomanens. Con'n ler this throw yon—thasse
ars just formelas chat SPES el gae o vent data. TIL M POl A OO, :--..-'_||:-.p|'|_|||-.-_
rormalle-darnbuced vavelle voouse novour anslyse: Inothe procedong sootnn
to follow vou wil [z chvwry T Lo axk 5155 1w Jdo hi: den pena, Giedore
srrempting any o fhede rpnstommarnen s bowever, it s ampaorcane thar vow reod
Tabachoich and Fotell (1996, r.-:|‘|."l""l'|'l' 43, or a3 smilar tewe, thnroaeh v,

Procedure for translormiing variokles

I. Frem the mene ar the cop of the wocen click un: Transdorm, then
chizk wo Compute.

2. Turper vaciable. [n rhos Sox lype moa pew name lar the wrmbdo
Try e anelude anomadic won of che vppe of manslormanen and che
caermal mame of che vl e, S g vaniable called ssliean.
I wows el ke this new wanialbe sopBesn, o 1 hesd perfaemed o square
Foedl Be consetens 1|'.:; .'-:'-I'r-:_'1.'|.|1_|1|1'.-\. rhar ol el For gagly ol
AL B s e s

3, Funetions- Doared sre o wide masge o possdsle actiong you can e,
Yo need te cherse tha mosr appropaane manstormiaon La yoor
vartal e, Loek ar ehes shone of s deanbaogaen, COIT e Q% s ol e
e Figzmee 0 Take mee o the %oameela Ted nese co the puciane thee
miatehes wenar diapnlioon, Thes ke ane e von wall e,

4. Far rranstormapions invalving sipuare not or Logaeithm. e the
Fupctions oo, coan okwern the Diar ol sen 4] che formala o
meed foar, S HAT e 510 ”'.:h:l-f_jhr the e vou wonr see click
o the up srrow, This moves the formols e the Nomeric
Expression box Yo will necd o el o which vanal-de vou wan
fr recabondsane Fived o mn e B ol wanables sondchiek onothe arnoge
o il e the expression b IF von prefer vow can iest ype
the fovnda m vanse D wionn weing Ui Forwcrioms o Yaohles
iz Just mabe sure pour spe ]l everything cortecrly.

5. Vor transteemations insolving Reflecn Yo necd v Dwd she ol
e b weur varaisbe This e ol Liogesn valoe e vt wamiahle can
Rave {see your cadebaok ]+ L Tepe thas nuomber in the RMumerie
E."nﬂhﬁﬁifhr’i b |._:|'-|'|'||'|:‘n v the temawnder of the B, AhiET the
Frenitwons b, o aliernatively cepe i in vourselr,



6. For transfermations invelving laverse. To caloulate the inverse
Lol nekd v devide e seores inea 1.0 5 i the Mumeric Expression
b LY Loshen, ivpL IlI amd then vonn vanalle s el ea of

vaul bormale {0z, 1 eleaa).

=1

Check the final fvemnl 0 che Numeric Expression hoe Wit
this Jownr e pour cosdebesk ncxr oo the nome of the rew varialle
AT IR .
A Chekoanoche hurron Type ond Label Under Tabal oppe o boee
Juscription of the new varlable Tor vou oy cheose o wse the
Aac ] dowmnla v ysedl,
9, Check i the T:nrgu:t Variable lox rhoat von Baer ZEVETY YOLT Dew
watble o mene name, man the cocinal one 1 voo accidemcally puer
the old vaiable name, vou will lose all vooy oaismal scones S
alwsys depble o lock.
13, Chek on OK, A new vangble wili by creaeed and wsll appear
rhe erd of sour Jana dile.
11, Faun Somamieise, T}.-s.--r:pﬁ-n-ﬁ rev e sk e sbewaess and kurress
valmes for vonr mew variakle. Have they unprivverl ;
12, Bun Geaphs, Histopram o wepece the diserbonon of scoses on
WP W virialsle. Flas the dlsoanea '|:|:_s:-r-.l'-.'1.'-."!:' 1 e, wivn May
el ra comsnder a0 Jilereni TP aF resrabormetien. IF ke of rhe
tranzbormativns werk you may oeed o consider wsing non
paraateriic rechmigues ra analyses e o,

Collapsing o rantinueys variable info groups

For zome analeses e, Analvws of Warnee ) v misy wisho Lo iz Lhe
":l-'"rlj."']'k.' 1M {"\-\.Il.l-ﬂl EL- i.'ll'.llL"'r';.‘Ill'l‘E Lra TTDL"'U“'\-\.‘I‘.""I'?. we TR b WITLE 'l"-."T'-ﬂI'."'IE..
fere Lt Eve Iow meduam amd hogb ceonmg grongs Tlos rfapoees 2 oeiler
r_'-l"srr]_'-'.. T:_‘.h |||||'.rr:‘:|:|- rlie rr:‘\-. e, | anll 14 rhe CHILVE Y Sl I.||P l.1'|'||-:"|'| T |||-:"|-.='-.|
on the wrbae aban gciompanies thes Lok (e oal pim] Li ."'.[q_n.l'u;lh: Iar
Jevaolh b el lnesk il sannmuorns varal-le ke e Lheee appeasimane |y 1?-"|||:||
B, 'T':u.: LTI VRS I_:-:;||r.|-.'||_|. |_|_'-|_||.'] 1:': '|,|u-:q_| Lol T4l 4 '1|'|.EJ|'-'|' 5.;'-':|!'; I‘EI.JI 4.
Lk 'Hil'-“l'.lr ||'“." -ﬁa.‘“lll."'ll.' il e SECLDE LS I |.|||: II||-"\-\.I|:||I J% ||'|'E' bl '\-J'I.I Ll

Perre we can shivide op the soores man ecoal proaps, we Diese nesd e
111~u'|:-|_|_'r I:||'. -:‘||.;!t1||‘?\-|_|l'_1|_'§|r'| nl. TS ' I:l1:" HETERER TN DY 1 -.'.;|r|..'-|t:'-|_t- :=||'||‘| dein [ RINTIRES
rha 4_||1-|1Ir|_l|_1||11:- thon sl Beogeend codivnde (e sarpele ades s, rosdoom and
fngh prenpd, W wall then cceste 3 new canahle (agegpd, which will anly boce
||_1r=:' Llll'i-en:'nl -.'E||1,||.-'- y | *'||_'-l.'-.', :-|11q'g|"}r|_ _!-- I-ni__'h |

Chagler §  Manigyloting the dale

B1
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Step 1: Caleulating the cut-off points

Procedure for wlwmlohng cul-off points for group assignment
B, Fuecn the owesos o the wp wf the serzes chok or Analvze, chen
click D-l‘.‘.'-.l;ri'['llivu Srotiatics, then Freguencics
L Selece by commimpeegs vanghle char vou wane m use (ean, spel. R
[tanster 1z amte che Yariables b
3. Click wm rhe Statiathes Borron o the bortom o the screcn
d. Uhek om Cut Peants for ___ equal growps
B Type the number of grimps you wone o the Ba O this case 3
becauze we want the values thar will Jovile the gooep i 4
Al Uik o Combimue, amed then OK
The cwtpur troes Frequencoees s shown below
Llanglics N
LS
H Vaid T
Missrng C -
yman 3781
=i, Levanan SR _:
Linaigm R
A% zemum a2
Prisentes a3 2w -
| . GO EEmSSLNY 44 3
fre ik cntpt from ths poecedure ook for che bead nes lahelled Feroennles
[t yon requested rhece equal peaups, rthere will be rea waloes, ane for che 3333
parceninle cotenll pomnl and one jor the G887 percemile - puste The
walues lseed here will be wsed w the nevn siop whach meackess creasng o new -
vanable which will cnly have three caloes, corrsspanding o low, wmediuis g
higl The Tow wrmnp will include ang cace warh o acoes Feom 2 1 29 ke
medirm greup will conrnn aooeei from WY s 44, arl the bugh croup will havs
sogres 1 45 and abowen,
Step 20 Crearing g new categorical variable (agegp) .
o rhis srep we will rpears a2 mew vanabde [apeepd) whuh kas only threc
preatble valuzs (2, 2 and 1), Each person vn the sampls wall beoeclizalfuwd by —-

are i one ot these genapa.
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Frotedues for collopsing o continuous varinkle into growps

bAake sure yon have the Traa Fdiror wondow opern on thie sorcen
1k l.l.'-lll ot Wil Ir Wil |.'|:|:r-:'||I|"|' liwe ihe 1|.-"i-|‘.'l.'|.'1.'1' w:n;l-\.:w o,
chck vn Window trom the menio angd chiese 15e SPSS Data
Edirar.

Fasm: rhe menu ar che top od el -oreen olick vn: Transfoem, vhon
chel an Recode, 1hen Tara Digferens Varsalsles.

[;"L‘I'.llu:u_' LT oAl -L._'J('.:r ':J'|l|r'|_'1':1:r 1'.;::-'|.;|.|_:-J|_'-.'_ F{4 .!ill.:\ Ti_LEINy IFI‘.L' |lr|g:1q.|

cerfs jn oHher sl

ek vy e warmabie ve o wemel aned e 1oantee the bes [abelled

Tnpuni varianhle — 'l:_-_:|1:|t'|'_l|.|:1 variible.

Click am dbe bee Liselled Ooiput Variable MName Type o2 new

varne Tou thes grouped vaiable (o e, aeom®  che wee of the cnding

wp il e g|r.::,|1!',' Byt 1L is oA |-_;9-.I|,|1-|..x|, e conhmmes canalde

Jn!.[&-'.-r!.'m.'.' Check dhoar e mamse Rl hiwiae o rhe aew vanakls

is ot already Being veed movhe daca sco

Click cn Change.

Clak in oihe Label bos. Twpe nou ||4'.--;;'r|rll:|'-|| 1o et wonrse

what vo hoee deme re wreane this varaide {oe., aze 3 moups).

LUlick on Change.

Ok v che 014 anmd Mew YValues harrots.

Uk on the Ponnons Igbelled Hamyre: T.cmmesni Ihrmlgl‘l

e Tope imorhe dirzt valoe thar oo abcooed Tnoen the fregquency
autpat. the 3335 percenodz value fohes valae w2 2190

L] I orbe Now Value wezrion clek in rhe Value Fox. -I'.-'F“'I.- in |
(ehes mean: thas any gersom 29 amd wnder sedl Dy vocoeded 0 J3
Clck o Add

LChek o the bocton Lilwelied Range:  through

w Il Nieet ospoce tepe i@ opnamber joet ahighbaly above the
et cur-oH poine (oo 101

s Inoahe second space e in the S08T cercencie valoe yon
slare] eosm I:‘,1-.' 1r4;-.h|m-r'|."g P, 1o, -1--'|-':'

o Inoche Mew Yaloe sccton click o dbe Valye bos feyfe 21
Click Add

Llick o Range:  throupgh hishet.

e T'p.'|‘\-c' 4 sl .-||;._'||I,|l|- Narger chan he (4 VI 1 -t
(ep. 43)

o lioabie New Yalue secnon click o olee Valwe oy, oepee 3, L2k
Add.

llL":-"|:'u.'11 Tl |'|5|'.'|:_' n;‘n'.'.,"_n;-n:l .|_|| |'-uu.||'||‘: '.':_'||'.||"'~I ol |-: rhl:_ |_|-f"l.'|||'- i

the summary ke ander S13-Mew T should appear as fellews:
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Toveesr rlun 21 — 1
Wworlien 4 ey I
43 rhro highest —< |

13, Claek o Continwe and then R
T4 Afrer creatny the wanable oo shoold ala acen ealue lalbels e
thr thres groups.
Click o the Yariable ¥View tal (ar the Porren leer-hand sude of
the sereen’t
b cve vour cursar b the end ol the varmbies amd chek o the new
variable Lapeepsdd. Chok mothe Values columo far the new vaniahls
Click o the shaded Furzen onrbe righe-hand side of the cell. Ths
rassee the Value Labels dialopoe b,
« Inothe Yaloe box, e in | In o che Valoe Label Yo, rvpe
13-F2 Uk Add
« Inothe Walue b, type i 20 In the Valee Label Dox, rvpe
W-44 Clck Add
¢ Tnorhee Walne Bas, type mo 50 Tnothe Falue Lahel box, oppe 45+
Chek Add. Clwck en Continue.
Wy an bave defmas] all by |_1|_::.-_-.1|,'-i|.- viluez o the variakle. ol:ck

on QK.

Fur Freguencies on the nzw variable [ageapd? and chack they the soaces
wreg LamreLr teee Chapoer 8] This =ew vanable Tagzepd) is the ane wen: nse o
W e we condusr A ane- or faroeway AMNOVALD o alrernarivedy of o s
i ripear analyacs lor cach ol the prowps separancty. For example, o mighr
wanl s ceplore the wlanonship beoweer aprimism and percessad srecas (anrh
combnngns wariables), bay vou wonid hke oo de ches soparancly for the young
and old wee groups o vour sample. See Chaprer L far che proced e wooaopean
avidise s Lo dilferere subgrenps (o your cample

References

Tabachrack. B G, & Fadell, L & (198 g mubhamane smmes qd cdicioe} lew.

Terk: Harper wallies,



BB Checking the reliability of o scale

When wou ace selecrine scales o iaclede ioowour srady o ssompertanr fo fird
seales thae zoe relishle. There are a nomber of differenr azpocrs roechalalyy
{tee dhscoetian of thie im Chapree 110 One of the main ssaoes oongerns b
sralry mernal ronssiency This reders g che degree o wluck the mems tha
witke up the wale hang trmber. Are chey all measuring che zame anderlyig
ronsrnacg? Cne ol rhe most commenly wsed indicators ol incemal comsarency
w rmbachy aloba coefficienn. Tdeally, rhe Cranbach alpha wesfluzicnr af a
weide shewl] be aluowve 7 oCinnbach zipha values ace bewever, gawe seasmore
i the number ob jeems in the scale ey shere scales {og . scales with loss
than ten e ? 10 s commeen e bmd guoe o Cronback: values [eg, 5% In
than Cage 11 e bz mote appecpriace o repiort the mean inrer-iten correlarnn
foor the aremns. Brgos and Cheele {19881 recommend an npomal ranae for o
Ir'lrl:'i-'ir'fll'l I.\,"I.I_‘Iillll{_'ll'l_ I_I-l E Lo '1'

Thz relialalicy of 2 :cale can vary depending oo che sample char s vied
with. Tt o therefore necessary o check chat each of vawr scales ia relakble wih
vour particular sample Thee nformation 5 ssoally reported inc thie bz rhad
ssction of yaur research paper or teais 1 your s0a’e cofinain. somee weos rhir
ary neganvely worded [common in pivehalogical measeres), rhese need e b
‘reversed” befire cherking relishilieg Tnsmeuccion: o how ono dn chas e
provided o Choprer & Polore proceeding, make sure char vau checz wicl the
scales mamunl {a1 che poawrnal arcicke char o 6 repoeted ik far insgrocrions
somesrming the nged roocaverss arems and also B infermannn snoany subscales.
Nemenmnes scales conbnm g number of cubscales chae mav, or miay nor, be
14

vambme] w feem s ol scale score necossany, the relabiluy of cazhe of

Hee subscales agd the 1atal scabe wall need ro be calculaned

Dednils of example

Tor demonsrcare thes ehngue 1 owall b2 oung e sorvevesay Jaca rile which
v mrhuded mn e weelbone socompanyine ths bork ez poed Tull decarls of
che sedy, thy guestionnare s scales wisd are provided inoche Appaerdee. 1
vl wshoro Bl il-:-"'.;-.' Wik the nrpa descabed m e chaprer o shegl ]
sarr =PRF and apen che Ble Lobellan wprvsy can, Thos Nl can only e opensd
in S5 Inorhes M acedime descnled Below |l explore dhe tesrnal consis.
ey o1 e af The seales dom ahe queslemninre. Thi~ 1= 1he Sati-facton wirh
Lite seale, which 1 miade up b lve mengs. T hese weerwe goe Labelled o dhe data
file as Follows, Tilanr !, Darae 2, Do 5, Tifsand, Iifaa s,
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Procedure for thecking the reliabdlity of o soole

[:-'r’.f‘-.'am:'.t' Fiefoame =1 arting, yon shaauld check e all ne l;.ll‘l'.'w.'l'f wonded
erms i woner seale hove Deen reverses] §ee {-.'||.'|;‘-Ir_'l Al Ir yim il

Jue rhis won will Bed e Basve vere I Ceenlach abpha values.

l. Feavm r]w wieeeiey al rh.- h-|‘~ ab rhe srreem ('Itl.'!{ il Analy:e, r|'~_|:-_r".
clivk o Scale, then Relability Analyais.

2. Ulick o all of rhe mdevnlinp? cvems that make up ahe scale
ooy, Dt l, Bdsand, Biksanh, litsard, ddam5h Mowe shese mioo the
Toew vwarked Diems,

3. e the Madel seciivn, make sore Alpha i: seleced

4. Clek om chie Statisties Puram. in she Descpiptives for codtiom,
vhiek on bem, Seale, amd Seale 41 e delered.

9. Chek o Contnue amed then O,

The outpuy menerated from chis procesdure 1= o Below

REFRT AL Gh: Daew Gy
1 1=5.a7 - 2 uin LRSI dnd
I LIF=ATE 23T 12542 4300
& LITZAT 250 [ BT S3G.0
£ LITEAa 4. 7800 18417 ARG
g lLiIrsals IR | | 2
L |

Slaletice o Llean Wargmce She: [ whar aliey

ardhe | bR L L 1= PP LA o [ =

LT R [T e HE
Do Lled

Goal Muagn ol w A Vananle Irz-w1- 1013 £oia n meen
llemy Lizhete-x e Dzl Larsiai oo b= ered
LiF2ari TG 0Se N B R =T AETD
Lik Sar2 R A A0 2l -1 |
Likal . BENEH I 260 B g s Aars
LIF=ala FE gl 200 O LT (P
LIrars i RMET 2,701 L2 SRELE

FErhamonyg ooz
Mool "guet - A, ol Ak 27
Aidy = BETI



Choprer & Cheeking the 1eliability of o walke

Intespreting the output from reliabilioy

T canlpan ey wath A rmner al reces ol LG Al oS B ET e
v e ale.

a The dirs ching vons shenhd odonis check hoar che nomder of e s is cismnec.
Al cheek rhae cthe mean soore wowhar yoo woold expece feom rise range
ol posabie sceres Lroors inorecoding a woralle can resulr o magal problems
lierz,

o Inocermes of melialaliey rhe moor imparrne fimare is the Alpha @aluz, Thas
iz Cranbach's alpha cocfficienr, ohich, moabas cnee, is 89 This waluz w
ahovs V) sooche acale can ke concidered reliabic wah o one campe.

¢ The arhes wmicroanon o eeresr 15 che column macked Coreeeced [rem-
Tatal Correlatian, These figures give you ar undicanen of the degiee Lo
whizh each icem correlares wich rhe toral score Low values (less chas (30
here osdwcare thae che irem 5 measunne semerhics ddleronn oo e 2cale
a5 2 whale 1 vour scale’s necrall Crnback alpha s oo b (2p. loese
e 71 vou taae need ra conader removing merae wirk Lo orens-rocal
caorrelanons. It e colurm headed Alpha P Leera Delered rme impace gf
rennee g cocll em tom the scale opreen Conpars thoae valuss with
the foal alpha value cbeaned It any of rhe values in chis column zre
nher than the final alpha walus then vow may ware ce consider remaoving
raiz aeem e abwe scale, Foo caahlishzdl well-validawed scales e woald
narme:ly an by conseder ocong chae of pour alpha value was Tow [les: than F}

[Mresenting the reselts from reltabilizy

Tou would wormully repore the iniernal comsmeercy of the scaics than you are
wan 1 e recearcd in che herhed secowany of gourr repon, under the hioadme
SMeazopzs, or Moczrals. Vo shewld wnzhads o somimare f el abi Ty amloimarian
resarient Ly she siale Jeesloper and echer tesearchers, and tien g somence o
mmcizars the weaglis dar wour sample For exampls:

Accanlne we Maver, Dieve, Colvin, and Sandwik (15971 the
Aanstacnion wich 1k .cale bias prad incemai cansiieney, wirh
a Croobarh alp'va cocfricie:s repatred o 390 I rthe cuticne
audy the Crombach alpha creficicar was 530

References

Fon a simgle, eazy-to-Inllnw smmrmeee of schaldwe and gl e Comee=rang
seale develnpment and svaluannn e

Cpperheinn, 30 ML L Dz grmicumey s g, ganiescaing aewd aeenede nssasineng
condon Faper.
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For a more Jutale] cowetape of the rapae sre

Brigee, = Bd Dheele, IR G183 The mle of boror cnabeas anothe developmene aned
ewaloaiwon of pereeahoy ol Jramel af Perianaies, 54, 16145

Lzl BOE (1T Scale devel et e cond aopfeaeas, SNewbare Calinemer
=R

Cisble, Bk S WK W B 4TI0L desiruencne deweknaern o e affeceve domame
Messiring armitdei vnd 1alues i comporate ard swhod -e10a - Bosron Kluner Academis.

Llimg, [ {LWE6] & harwdboud: u_|" tend eomeirwcin Slew ks klerhien

arrsrier. LV L. S Narean, O R OA19905 0 Health rocaamemenr cides 8 pravged! ik we
chare developonenr gnd ese o edinend s2niurd Onfard Comarsiny [ress

For sanslacoen wich Lile scale see

Maver W Do, Lo, Cooees, 520 B S0 Sandwick, B 3200 Taebra valelavion of the
Sacsfacron anth Lele wale, Todence 1o rhe cicss methed convergence of well being
micasuba, fotnml of Feaowcdin Acscnmenr, 570 143161



I Choosing the right statistic

CIne of the mear difficuln (and porencully ool ing) paris o the cseanch
presees G o research sredenes s choosng alae o corecr sranane sl rechmgue
ralyae rhear daras Addinoch moer sracsoes coneees reach ven e
ralcnlare 3 comelanon corfzient or pericne @ s, chey ypecally Joosec
specrd muck cime helpine swdenis learn bore 1 chaees sehich approcch 1
appropiste g address pasioulan resewrche guesione, T secsc reseaich proecis
iz Nkely rhar von will nee guoe 3 vaciery oF diflerenn epes of stagisaes,
depending o che JEESELON o are ddre e andd gle marere of the daca chad
vour Tiave, 1 iz cherstore mmpanant thay oo hase e leasr 3 basiz understandine
A whe it et stapaoes, che e of gqueinans thes addres and cheir under-
ling astumpoons and riquiremenc

Son e ot o startsncs fexis o revicw e basa e hanes and che
prirciples ynderlving chem, Tou shoeold alee loab thrroeh jonmal amicks= an
portt wome ans] identiby ehe statistical cechroguas sy these sondse, Befferene
ropoe Arcas mdy make Jsc of dilfecenn ssdisical appeachoe oo moampiant
that you fiend cot whae other tesestebers have Jdone o peors sl dan analysns
Look fow lnng. derniled joarnal arncles than cleatly and ampte apzll our che
aiatesrics har were used Collect chose vemzchizr g (oliz fon bandy reizrence
Yo ruighe alsy fnd chem el Tansr when corgudermg bow e presser rle
st vl e analy ses

tn chas chapres we wll ek ac che vamims stzdeneal techongoes thar age
dealihle and then Lol rabe you seep by step chireush the Jecwon-makong
prog ess 1 e whele stavsocal procese sends o oue 2 jarm atiack. st
Plivek b ar as chioosing which recgpe won wrl nse oo cenk donmer ramglr W har
g erhierit deyons Toeee anhe retrsceracos, whor tepe 21 ameal deoyon reel ke
faonp, coasi. 11Ty steswd and whiag seeps doovou have ws fullane Tn soarericn!
venmg we will loode e che rype o reecanch guezioms v s, sl by eanahles
v wanl o goalvie, aed the narare of e dins el

¢ e rake the precess seer b seep veo will dmd che dinal Jecsion . olten
surprrisrzly comple, e v have derermined whar pea have, and whar v wan:
wodu b there = ey one cheaee The most mportang pare oA chae whale
process o Ly spellimg nar shar wou bave, and whay cou want wae b o,

Overview of the differant statiskical terhnigques

This secewn i boak s e e mvon ponrs, Firsr, e will lagk an che techpgoes
el ey explore Lhe weloririhep amang tariables o2, etween aee and spcaniand,
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tollimwed by tachmnquos yoll Cam use wlwery v wemip o explore che diflevamsds
Fetwsrd wmonpy d2 g | sex differcnces s aprioese seores). | have separatzd ihe
technugues inea rthese twa secron:, 35 e s sunssend with the way n wheck
el Pl ZLad1elics Cends are snociuesd arat Lo (e maporicy of sodercs wall
have heen taopht Tasie stanstics, This remale rosrmewhar sredecially emphasise
the diblerence betwesn thess owe gronps AF reclioiques. There are, mtace, many
woderlpng smdansies beosecen the wanees staostical echnigues. which s
prrhapa ned evidene en owinal mepecnon, A Rl Bscussion of this poane a3
Bepimed 1the wrape of the boo'e 1f voo woald hke 10 know more. 1 weould supocse
yo sl ! by reading Chapeer 15 o Tabackick and Fulel! {1%94) That chaprer
proveclzs am gvenaigw af rne Ceneral Tinear Maodel, nnder which mane ot che
sraristical rechrugues can be congndencd.

I have dehiberavele kepr e sumnanes of dhe duferent eechniques Lnef
and swnple te ald imozl pndersianding. Tivg chapler cormunly Joee nur covel
all whe ddterenn tecbroques avadable, bor i does give vou the basies o ger
g slartsd, and o bandd your confidence.

Explaring relationships

LIFen o sureey resedich oo e el snleres s - ditferonees berwveen £y,
suenseead are inczeeated nodhe crengi of the relaoonshap beeaeen varalles
[liere are o nember of diflzrenr rechnnques har you cam use

Pearson corrclation

Pearion eorrelanan s used when voo want o explore she serength of rhe
eelanumship Borween vew compnomns variables. Thie poces vou an mdicarion
ol litle the chirecnon [posevr or neganted aud the dsenpeh of the oelanon-
ship. Aopeginee canclaoon wvdocares thay gz one vateable nereases, o dges
the acher. A pepares: cortelavon sndicares fhar a: one vanable iooreasss, the
owher decreaser The wopie 18 covered o Chaprar 11,

Parnal coreelarion

Farmal cnmedanaon i an ewrersion of Peanon correlanmn—r allows veu 1o
corcred e 1 he posable cifzels of anedher condonnding vanable. Paral cor-
cebarren remcaes’ the llery of the contoondwng variable (e, sounally desicakle
respordingd, allnwing voo om0 omemc acowrare mctore of ahe relaton-
slup perwesn your pae vanables of maeresr Tarcal cacrelaion 5 rovered m
Chaprer 12

Multiple regresswon

Mulnphe rearession w4 mone sephiveed oxcenann of corrclarion and
v when vow wane rooexplore the predicies alalicg of 3 e of independens



Chacder 10 Chonsing the right slatistic

wariables on ane continunes dependenr meazore. DiHerent repes ol molepls
segression allow yen to campoe the predicoive abaliey o pacrecular ivdependen
wariables and e Aol dthe Test see of vanahles oo predhon a deperndiong wanable
See Chaprer L1

Favtur analysis

Foerag analyss allos vou 5o condense u Large s of variables or scale aemg
divwn 1o a smaller, more manageabls number af daonensians ar Facrors Te diws
- hy sunimwarsinn che 1|nd|:'r|':,'|n1__l p LT ! correlation and ||:n_'-k11'lg fior
whanps” orogroees of clasely eelaced wems, Thes echinigoe s ofoen osed when
developing scales wnd mesare:z, to wlentily rhe wederlymg srpture See
CI'IE_‘I[_"[-I:I 1.

Surmmary

All of the znalpey dewribed above inealve exploranon ar the relaononship
herweon comnTgg - vimiahles el -.'ll'll"." baice I.'JI:-!-.I_:I.IH':"Ill 'r'ilr'--'lME'i. VO CO0
wie the Chi-sguare e b telanalbeess o udepenalencs oo explore rleir
relanonship te o, of wou waneed 13 see f gemeler mdlugnsed vhenrs' drepou
ratcs from o arealimepnl Eungrnm‘: ]|'|. |-_|1|.:, SICIS Iamy W HJ10 '|:|"|rl2l'|'-_'5[-|!'n_'| Lyl ["‘l-!:
number of peaple 1 ench catepery frwales and lemalee, wha digpnatcanmplere
the program}, garher chan rher score onoa =ole

Srme addmona] welinpques o sleuld know abagt, bue wlucly ate noe
coavered in 1l cexd are Jescrdseed below, For more celasraion oo tlese sec
Tahachknick and Fulell (19%0). Theie rechoaquies are:

o Dronegwen funciem el 6 msed when von wane 1w sxolere the
predhctese shiluy of o e of ndependena varobles, anoeee cetzeorical
dependent meowsure. That 15, v wane to inow whach vanables b poedice
group mentberslup. The Jependern varabl: o the case v uswally seme
clear zrierian | passedifaled, dropped-ciuclcrnonoed wieh rrecimenth See
Chapier 11 an Tl bk amd Fidell (19963

¢ Logiste regmessren s ostilar Lo decriminaet funcocn aralyss P b edes
pendene, predictor vanable; waey be conninuss or cosmorcal, reoa nnkmr:
o borh The depenadsut vanable is 2 carcpomical voroble, See Chapre 12
in Tabachnick anl Friel] (14504

s iopnenredl comelutcon o giell wlep won wash tn anatese rhe trlatwersh I
Ferwzan ows soix of vanables, For cxampla o rezearcher muphr beoineerzired
m hivw 3 wari=re ol Jemn --__;'r:g|_'|'|||' wanialles relate To mensures b “.-'|I|:_~+'ir“.|:1_
and adperwne See Chapier @m0 Tabachrack and Fodell 119500,

+ Finwnwa! eqearon podeling noa relavely new, and quite sopheneaccd,
rechmigoe thae allows vou oo vesl wancos madels comcermime e pwen -
re'anonshops aroeyg a wer or vanakles Based on muolbple regresuan and
fazrer analvic cechmoques, noallaws vau e evaloate the smporrance of eack
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of the swnbepenident sanalle: o the model and e s Jhe overall fic nl
b medcl T pdr dura In alen -'||||;w':. Ve L COmMpd g alterpatve macels.
SIS does 1l Bave a soocnofal eqgacnn moslellmg nadole, howecer i
does suppart an ‘add ond called AROYE Eax Ohaprer 14 n Tahachnick
an:l Fidell (19961

Exploving differences berween groups

Thers s anather Doy o1 savsoes dhar cog be uzed when vans wanr we hnd
ot whather chore 2oa dab-ncally samlbeans ddferencs amone 3 number of
gronpe ddost ol these anabeses iovelve companine the wean aoon oy each
proup on sne of more dependent varialles, There are 3 nomber of ditders e
bar releted woniziws mothe sroup The mam erhrgues oo vene boefly
Aezontbe] heloaw

Trtests

Toeruts are wsed whes vou hove e proups dep., males and femalest o oo
se1z of atn hefors andd afierd and wou wish Lo LI paTe the mean score am
semne coptindees vanalle There are o mam rypes of eesrs Tairesd canple
r-resfs falen called repeated messores) are vied whern voo are inreneueed o
change~ o scores for subacers weseed an Time Load ihen apam ar Time 2
':-:'II-T-.'n Jrltr sl efervireign of evenrl. The =..'||n|_'-|,r5 are e Diredd” B me
ihes @i the wone peaple wested cach ome. Indepeodenc samples lens are
used wlien pone kave twe Dffercn Oedependent i groups of pooplz Linles snd
teinales] and You are mleresled 1m0 Camparing rherr teores I this cose v
Anly Lellec smEormacor ary e oceasien, bur e oeo didierers sers o pesple
Tereits e covared an 4 hapter 15

Onc-way analysis of variance

Conc-woy analeeiz of satiance @ anmlac oo a 1-resd, b mosed when voe havs
faLe P FRLOR QRO anmsl SILT] va<h o COmpire thei mean seores o0 3 COml ks e
vailable o called cneoway becanse won are leoking an che smpac o ondy
one aubepenadenr varable ooy your dependent varablo S oone way aoalys: o
vartange | AMLIVA Y il ler vou kpew B0 pour grosps Jider, bac ic swomt iell
yoa where 1he aipmficant didterenee w ippliopd, an2fept ercd You can condim
rrst-bw RSl } 11 o TR RPN by 1ind oapr whach aroups are suenodcanely JoHe e o
anc anather. Yoo connd alas Chaees oo rest ditferntrees beraeen spocihe grcagpe.
vather than cemparing all rhe arenps, by wsing planned companzans. Simnler
tor teneits, abere ate o petn lypes ol onc-way AROVA: sepeared momnre:
AMUVA Lamee peaple oo mong than cwo gocasore ], and bevween-groups (ot
independenn sampdeal ANOVA | where veu are rommanng the mese woones o
oo 0 msre Jdifererr proaps ol peaple Uneswsy ANUCYA S comvered in
Chaper 14

S
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Tweo-way analysis of variance

[ -y aesdyais ar war ance alows vou oo resr the impace of ywo imdepera e
vinalles vnoane dependenr variaFle The advancams of usmg 3 owceowiy
AR el ot allowes womk fao 1esT for ar incetacrion eff=c Lha s when Lhe
effact o e independers wanalkle is inyenced by another For coommple, when
v st hat optimsn werease: wathe spe, bul ordy dar male:s | 2l Lege
lor ‘muin ofiests, chat ¢ e nverzll eftect of each mdepzodent caniable
{ear, sex, agel Tlore are wwo diferent rag-way AN A herweons greaps
ARNCA Lwhen che arcups aee Adfleranet and repeaced mopaares ASUDVA Deheg
e aarne peopls sre rorred or more dian e occasiond. Sume reamch Geagng
cambme boch seowecn-greoups and repesaed measurss o the eme stmly. Thes:
are reforred aooas Mised Bepwesen-Wilin Domens, vr Spln Mo Tweeway
AMOWA e covered in Chapear 17, mized Joaagns arne covered w Chapier 14,

Multivariare analvsis of variance

hlaltivaniare analvae of vananee (M RO AL w0 naed when poal wanr oo oomnpdr?
wE groups on a namber of direcenn, but rolaesl depende o eanable. Fer sgampls,
cotnpating the elfesrs of Jiilorent teeatmenis on o waneery OF Snfome e de e
LenLanste e Jepressoen, phyacal e st Aulervomace AN can e nsed
wirh e wpe, veeoeway and higher tactoral deagne weeavang one. tee, o mvaz
dependene vaniables MAANOVA Gy covered G Chagpaer 9L

Analysis of covaraoce

Analysis o ¢ ovanance FAROOVAY nouse] when yoa o wom g sanmteally
cennrrsl for che poesible elects of an adibimaal confanmdmg eariadde eavne
atel This s veetul whep vou suspect ghar vaur grooups difter om aone cariakl
thar may impazt on e eftect chas vonr edependiord vareablbes bove onogown
Gopeonieny vansble Toe be sure thae 10 the mdeperdent vamable rhar < dame
rh .n'l:lur_n-.'u'ug_ AR sanstically remeees (he elroce ot the covamane
Analys of covararog con be wsed o parl ol o gine-wly wreveay e noalinvan:
are dezivn APNCOA A o coered aim Chapier L0

The decsion-making procass

Having oond a lock gt de vaniere of 3 haaees geailable, 106 mose rine o cheose
which sechmapues #re sagtile for e ceeds b chaosing the nshr staostic voa
will mered pe comsder o nomber af ddlerent facrore, These eaclude consideratnn
al b rvpe ol grestom sy wigle g address the rvpe of items and scales dhas
vere tncloded moponor aeestomnare, the naroee or the daca you have avadasle
lor cach ol vowr varabdes gl -he agomptonpa thar rmer B e dor each of the
dulleren smmoeal lechmaues. | have aoranr beleow & ssmber of siep- that vieo
o s 1o navsate et wiy thocush e deciiion-making process.

93



9

SP5 Survival Manoal

Step 1@ Whee questions do you wang o address?

Wemice poarcell a4 ol lise of all che quesnions you wnld Lbe wo answer tram
youl seszmgl. You mueghe find dhae same questions cpuld be asked o number
of differanr way <. For eaa oAl weagr areas ol incerest cow of voun cane present your
quastieny i A rabnber of Qifferene wavs You will wes these aloomanec: when
considering che Gulfeeny stavstcad apoiodches yon might o

Far rxamnple. ying gkt he ipcevesred w1 eHect ol aue on opomisn.
There me 4 number ob diflerene ways yoo could ack the guesion:

o s rhers acelationshoe berween age and loevel sl opomc o
g odfer piople mote wpomeste than younget pecple?

Thezse ta diMeranl questions requice differcse soansnzal wchmimues, Toe
qu-:i[i-'l'l'l -;-r' whizli s 1T L2 .:.I;LI'_HI"I-\..| meEy -JcF—tl‘ud ar- L||£.' i lare o ‘|:||_‘ 1_E.;||:ﬂ vy
haive callecred. S nor o 2azhoarea o oaeresr deca]l a3 nomber oF differenr
qutirlﬂl—l?.

Stepp 2: Find the guesttonnaire iterms ond scales rhat your will
wie to address these queations

The ype af ems and scales shar were iuclindgd i wour seody wall play o laege
part n Jecermiturg which sranstcal rechoogees are sunable o address ganar
researe  questions Thar @ why 11 e 5o ompaetaen oe consder the analyses lar
v terel boooge when Sirs Sesiarng aur siody

For ccample. the way inowhih you g clleced andarmanes sho ceapom -
Jong” soe {ser ex iropli in Sren Y owal Db tenmme which ssarsne; 1e avalable
for vou e wse, [ yaw aske? penplz e ek ong of e opions fuodsr $alaeer
TEY, vour ches of stansos would be ver Wowaeed Because thers ore paly taey
ool valoes for vour vanahble age. 1L an the orber hand, vow asked prsple
T e chmr age an years, wraon chwaces are incrcased bBecawse vons can v
BT s VAININT JL005% 4 ke Tanee Of walyes Froen 19 90 300+, Dinonhis inataon

eonn e chesose oo Sollapss the manee of ages dawn men s smaller omenber of

cateanies feroome analvies { ANCYA G bol Lhe Tull ravse ol 30Qids 14 Al
available for arhar analyzes jee. comelananl.

If von admimisterad @ waesficnnsry ar anvey far wour sy, e bock e
fhe specttic quesneanaite itee o vour cadzbork and find sach ol the

'-Tldll'ldu-.'!. dqucifisbe Lee., & h ar:d ||'Il'il| wwale soibgs o E. .,'1prin1|~..-|1|.:| Lhose uli|

will wse in gowr analyses. Ldecnmy egeh wariokls, haw 0 wan measued hose
oy pespense opfon: thens wie ond abe posable range of zooree

F oyour sruds invabved anoeaperiment cleeck hiew coch ol yeur Jepandene
and mdependenr vacables were mcasared  Thd rhe soores cm the vanable
consist vl the aumber ol correcr respanses. an obserers marng ol o specifc
Febaviour, o the lepgeb o tine 4 subpzet speoc onoa speciric gty Wharever



the nooure of the study, st B clear thanr von koo b cach of vour vanakbles
weTe measired

Step 3: ldentify the nature of sach of vour variagbles

The riest S 1a L |-:Je'1|||r-',.' rhe natige ol gacl nl [Ty vanakles o parrn:ul:aT
vou meeb o Jetermine whetler epcheoef wean vanables i (ol an independen:
variablz, o () o dependent vamalile. Thes anlarmacen comes ol eam ot
Jaca bur Teom your vinlerpandnn o 1o wapic area, relevant theomes, and
precimes rasean b 16 eatential rhar you ae clear o vour ovmn o mind {and in
vour teaearc b quesfioms T oomeeepend fhe relationship S=reeeen vowe varhlon—
el Tl cner e doing te wdluene ing Ldependenr! and whizh ones are brang
allecred felepermbey There ae ~ame analvses (e e, comaluoon} where s
nat mesessary b specly wlugh wanables g independere and dependent bor
ather emalvees such g ANMOVAD 0 5o mportane thar vow have tais clear
Crawane o oeadel o bow won see poor vacables telatme 5 olen uacrol hers
(ame miep 4 divensesd nevr).

[y alss omgeccam thar wen ko the level of measecement for cach .4
wonr varables Dnifecem anarcen e are conaered for varisble: tha ace caneponical
and convaweaes snol s impoceant ro keow what oo are woedbinp wnl Are
vaur varithles:

v ratcgoncal lalo cedermed cooas nomeal level data, e, s maledternalesd.

» codeal Cackivgs  Lso Ynd, 3ed) and

¢ contnous (also referced 1o as wnterval lovel Jata, ez, age i vears, on
scotes o che pomesm scalzi

There e somr ecations where vau et want o chanee the level of
measuremzuc bor matngalar varighle, Ton can onllapse” canninucess vanahble
responscs down cmie @ smaller moombeer ol zaresanes {see Chaprer &) For
CEIMp.e. a2 LA he Toeken Jowen fprg Jiferem LALCLCT I (o under 2ilower
i3] This con b usels] of von want o ennduct an ARIDVA I can alse be
wrod 0f vour comvmueus vanalles Jo ven mecr sare of che asumproionz for
particular aralvaes e 2., very sheweil dimbotiors), Summeansins dhe Jata e
have some cacdvmbages however, as won Inse informacien. By lompinpg’ pecple
eopcbher e aan wgerinnes oo impeneann differences  =o o nesd weowergh
up Lhe Benefus aned -.i:‘..'|u|'.u|11l.’|g-.':-. carciully,

Additional information reguired for conrinuous and
categarical variahles
For comomynps varables o shenkl callesr informaunn nn dye dienbeoon o
reorss (oo L osre they maarnally dhernilapred or are rhey badly shewed) What i
vhe racee of scors:’ [See {:h.jpu-'r A tow rhu: procedimes oo o chis b

MM vemr warahle waclves cogeonies te.g, goonp Dgroar 2, moloifemales)

9%
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find e Lo nany people lal’ iy rach coregury (are the granps coual
o wery nnlabmeadl Ars eome of the posschle coregenies empey! [See Chap-
ter 0l

Al o abns itarmanon chat vou galer aboue woor vacables here wil! ke
used Taren 1o reaeew dowen the chooce ol sranses 1o use

Step 4: Dvane a divgram for each of vour research guestions
L whza fmd char soedenr- gl [aat dn words when Lr-.ir-g It :'.'-!|‘lL||r| whay 1hey
arc resterchong Sognunines oo e anid clearer oo swmimane 1he bey AL
i w cragram, The adea ap oo pull sewrsther somie o dhe mnfoomawon v baee
collevied i Zrops 1T and 2 above oo a cunple termen chae wal? belp youn shuose
the woneny statistcal techeagoe o e, or o choose amang 3 samber A0
dirferews options

e of the Lov s viw dhowld be cansidering o Am T oovcerestai in the
rebttionebin bernesn rae cariabiles, oo am D neresced 0 compaimg gao pnanps
c e Suminscsng e mfeomeien thae e have, and diasoang g diaznam
lor gach guesmen, moay helporn clanty eha, bor e D aall deseansiiace by seiung
e, b tcrmanon and Jeveony dusras oroa cembee of Sifferenr eaeanch

CINF T IIr

fracsiim 1z [y there a relatiomslupy hetween ape and level of optimszm?
"-'...-ITl ||"|-\.;:|

= Apcoanunoous, A i veacs Jrome 18 oo 82X i

o pomsm—oanninesng acores anothe Opoendse: scals mmngimg from 9

by A0

Erom wanr ieeraruse rewvent oo beparhes oo mian, o are amcreages, sootan wall
cpremim el The relances g bereecen rsa eontinmens warables could be
Vlusirated as ted o,

ToAahasey

- m
*xr

Uowo gapan o apoimnsm scores o renae wirh age wour would plaze rhe

e

poomts starline low gn he 1z and motspe up rewsrds che nghe 10w
predicred thae cpomesm would decreass waboage, dhern your pedms waould siane
high o the lebeband side and would Fail 2. poeo move tewaeds the ngh
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Questinn 2: A&re nales mare oprimastic than females?

waraalile,

v Scpamdspendent, caregonical Lowe groups! malesfomalsy on:d

«  LDrpravsme-—Jdependont, cornnpeni scosies on chee Oprimasme scale, ranoes
Froon & 7o 202

The resules toem thiy quesoon, with ene caregoresl vaiable (wich anly ren
grinpst ond one comimegous v ble, coulil be snemarised as dallaws,

Haica Females

ST TP ETTT I R T

westinn 31 Ts the effect af age an optwosm ditlerent for males and Females?
I vew wostwed rooimesingare rthe joonr effeces of 400 and gender on pran:m
scote: vou nuckn deca e e Bersk sean sample ince chree ape oroops dunder 560,
V% wpmrs o] 8140

YVaral e

o Srx—indzpendonr, catesoncal malesilemales;

o Ape—pmlependenn, carcpancal: sulresis deeded inee hiee coual 2ronps;
arm)

s Urpinnsm - dependenc, connmuans soercid o ohe UIpnmoso seale. range
from oo M0

The dizgram aaghe lonk Tike chis

fga
L0 years wnd
Lidar ) 31 =41 ClEr
LTS I T T T |] [ 1%
e Farn

i-.'
i

Ouaestion 4 Hew muoch of the vatiance i life saciafacien van be explained
hy a ser of personalisy (actors (self-csteam. optimism, perccwced cnncend)?
|_-'|:r|'|.a|:'-: Vel And LarcresLeed R ITIRTITa*E the oredizri-e ol lig of a2 pumhbes .o
ditlep=nn wds pevdern earnables a2 Sepemdeos wceanme Yoo are sl niger
czeed i how muach varieee o voi dependens canskble vocapluned Ryt
sl af ek penalen varablc.,

areatles.

s Seleesreem—independent. coanmuos,

A poawism i lepemdese, Canticans,

»  Pesconed cornd s andependene, connuos; and

«  Lde satidactnom  depiadess comnmnmes,

CH
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Yourr chagram mighe ook ke rlas:

Gl es =zim r
r
T on = - W e gl lazhim
[ ]

S bl Cephe]

Step 5: Decide whether a parametric or @ neav-parameiric
starigitcal fechnigue is appropriare

[uer eocondue pusn research studsnc: cven tnrrher, rhe e vaoiecy of stacisscal
terhnigque: rhar o avarlable wee classified bnne cwo mam aroops, paramenne
and mwr-pacvreto. Feramerric stacienes ate moare powsriol, foweves they da
have mme sbompes attached . chac i chey make asvwmpions skour the dara rhar
grc mare slmgant. For cxample. they assume Lo the onsdenleme deseoibamion
al woutes i the populatien from whizh yau have drawn geor sample 15 notmal.

Each of che (Lifferere paramenric cechmaanzs Liach as ropzses, AHDWA
Pearzom corrclationd also hazs other addiniemal a-semproes 1os iporcanr rha
vou chech thee befoe you conduct yoor analyses. The specitlic seumaoons are
lezred bor cach o che rerhe pes covered 1n che cemaiming clapiers ol the boaole,

Whee of wou damt meel the wesompoans for the scocivenl techmigioe thar vou
westtl e wae? WUefortmuiel mosecial science resesteh. thie onoa common
sinanion. Mamy of the atrnbistes ae wane oo messure ars m lact nor nonmally
dsccibuted Some are serongly skewed, wich mose seares 1allinn an the low end
e, depresiimt, ochers are shewed =0 thas s oF 1he scores tall e che high
end of the seale (v . vell-evizem]

I you don't mevt the swampoiors of the stariane vou wish s you lave
a cutnler o¢ chipges mul chese are detailed below.

Dpriom ]

You can use rhe parmnzing techiigue angway aod hope thar vodoes o
stricualy ineabdare vone shiogs Some scansncs weoers atgee thae s of
tha aoprozches are Gvirle robne; chor s, ches will roleears e cwlations
ol assamprians, poewculacly o we bave  goed size swmple 1P o Jecide w
ven anead wicth rhe analyas ey vew wa'l need oo posudy e 0 oyour
wrile-wp, 2o coller wpether wpely? quares frem statetws wnter, presious
researchers o e gt vour deciven Check journal articles on wour topic
arez, patvcularly rhesz thar bave used the wames scales D thee oeenrion simlas
proflems? Woso, whae bave theae other auchers denc? For a aimple casy o
bl cevren of che ohearness of Juleremt vess soe Cone arad Foser (J99301

Drption 2

You mae beogble enoomanipulate powr Jdaa so tha rhe asimpoong o e
staretn ab Lest 1o g, formal deeobuc o) are me Joowe aochoms snggesy rane.



fusinine’ vowr vaciabley oF thar Distdmness oo narmal (see Chap:ur al.
There 15 some cortnovers concermamg hag appeeach, so maike suee vou ead
ap o thie s thar ou cun sy whial you nave Junc {yre Tabachnaok 5%
Fadzll, 1356}

Optecty 3

The: acher aleemaiive when oo 1cally Qe mcc) paramene asampoiens 1
Lo et nereparamelre lechoque vwread For neame ol the cemmenly ied
paramerric techpugques Abere 16 3 carvespording nareparameine ahematie,
Thewe ol Cogme wpithe s asspmlice bog lo-s sLFimgE L oo These npn-
paramerce aloemaarees [eog Keodeal-"Wallis, Mane-Ebaney 12 Chesagoanz)
teed 1o be mor e paverinl; ckar s rhey inay be less semsnave i deeecring 2
relavicoshog, wr o illerenee LR R Sonwe of chie neare l;l."l1'l1l'l-l.'-rll'g- JIY
nor-paramern echiges ae vovered o Chaprer 1

Srep 6: Making the finael decision

Cipce perw b colloveed che aecessany dommacion congernng your asearch
el earga. the lewvel of neeasurememi lor each of wonr varabdes aoed che charace
Lerides ool the Ja1a vou have available, ya are mally o & eesinen oo consider
pacr aproma L the neen belows 1 have summanized abe ke elernenss of <ome
b s g stanizowal appecaches vou are hkely o cocosanner. Seao down eae
v, €ond e weample of che pype of research gqoesion v wom o addicis and
rlicck shae you have all che necessary ingredierds. Al cormadee whierher rhere
mgght be ailer wovs you coulzl ask vonr question and wee a e sLanamical
sppwcsd . | have also inelieded A summary tab'= a0 rha #nd ai rlas chapoer e
bl wirle the Jdecisen -making process

seek ol akhigual ifeneaonn on the wochoogue: pou choase oomse 1o
enzars Lhat von laes o gocd smderstanding af ther anderbymg poesggples aod
i senmapienai, I o pacd ides o wee 4 nomber of dilferant sovarces far
this process—hiierent authms have Jaiffzrom cpergons You shioo’d live an
redemtanding of the sanrrowvermal seaea—pon may cven iieed fo ooy the
wie ol @ parhieular SEATE e inopeee cireatien, so maks sore von have reml wodily

Key features of the major stafislical lechniques

Il cecrnm 1= dreeded e owd secome

1 rechmgues wesd e explore elanonstngs zweony vanablar (eovered o
Pare Foor of thies begkt acd

I rechawgue: wsed wo explace diderence: amane proape {ocavared -n Pam Froee
i tlhas brak

Choptes 10 Choosing the right stafishic

G4
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Expliving relutionchips arumg v ichies

Chi-square for independence

Example of reszach
Juesiun
Whar Ao ovoe ne2d:

Tar are inlatesicd i e
A araled

Maecar:

NIRRT |
L
g

Correlatiom

Caanple ol rescarch

QUL

Wt 1 Wl ||-:_'-|:|.':

Thagram.,

g

Mo meL e
Alraraarive:

Partial coreclation

Txample of rejeach

LU LRI

Whar s the relatinelog berveen geniler and
Jrepour rares from cheragr®
v ane catesonical indeperdent cariable
[¢.a., see malesfomales)
= oy catcgod ic al |'||-'||:m|rr||' varahlp
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Part Four

atistical techniques fo
explore relationships
among variables

In whe chaprers mchodeg an thas secomn e will Be looking ar wme oF che
rechruoue: zeadoble in 5755 for seplonmg szlanonshaps amcng vatialles In
this =ecoion our docee e 0T .J-fl,i.:'n;l,nu-_l: sl Jescniling |¢|i.|.i|‘l|‘|.‘;||i|.‘|:; TR
wartghles Al s the fec Jgnpues rowersd Lieee are hased noc correlanan. Corre.
lorsonal teshrgie s are atfen naed by reiearchers eneaged 0 nor-expenmenaal
seszarch deswme Unbike expernmental deages, vagiables e osor deliberacely
suanpuloved o conoelled  wanalles e dearnbed an abey cadar oanarali
Thees t2clumiegnes «an b ased

«  explare the asaciation Ferwecn paies of sariables (correlanond;

o paecdies seowes oo ome wanable ot scores on another vanable (bivarate
FELIESINT];

= pradel wures 0 oa glep-fn:ﬂ::rﬂ vinsaiale ewt soares of o nomber ol inde-
pradent swarialles [m|||I:1'|'-|r regresiinn s aead

- '|df_'1'|l:l|:-'r' the crrmcrarr |.||'.du|1,'|r|.§ a griwp ef rilared variables diacoer
analysis

Tla: Pame v of technegues .z vs2d oo test models and chenmies predict aaecamaes,
o aasess releahilwey and validwes of <caies

Techniques coverad in Part Four
There arz a4 ranee A rechnugues avalable w5095 G0 eaplors relarparshps.
These wary azcording ta the repe af recenmch quesonn raar reed: sa ba
addresied and che oype 1 daca avalable Inoghas baok, bowever, anly che ineast
commanly used ceclmgques ses covened.

Caorrelacar 1Chapeze 1o used when you wish i descoks the armgh
and dircction ot the relavonzlup berwzon owo varisbles (usually conununs).
Iocan also b oweed when one of she varables s Jichiotoeorns, that w0 lae
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enly 7w valae fegy o sme maledgfemalesd The wratetic olwmned o Pear.
sy product-mesment coerglinign ot The wansncal sgnshicanee oF ros alas
prowoded.

Farmal correlarmm (T hancer 124 05 used when you wsh b owvplore the
rzlarioranm serween toro vanables while sracisncally conresdbng Tor a thord
varalle. Tlas o giedal when vou susprct char the relagweship birtween vonr
ran vanables o mrerew may beonfluenecd. o confronded, by che rupme o
a chard waviakle, Parin] currelonen stacstcally temaves the imfaenee o che
third veenable, aving o cleaner pooware i the actual selaraenalng beowecn your
cana varialdes.

Multiple regression [Chaptar 13 alloews predicoen ot g single dependrene
wartaltle T a proup of andeperadent vanables, Trocas by wsed o 2o che
|:'-|-:"-.i||:1|1'E powet o o eeroaf variahles and o assess ol ralative contrhutian
rd earh mdividual sariable

Facior analyiis (Clapier 14 6 naed whien vou bave a lirge mumbel |
r#lated vanaliles te g che wems thar make upoa wale b, and vou wisk o cuplore
rhe urderlyng scructere of this -er of varables Iosoaoeful inoreducine a larze
rgmder of relared wariables down oo smaller, moie anarzable. nember of
durersaons o coppnnene,

Im the remaander of this oareduciion w Pare Fou | ali review some of
the basic principles of corglagem thay see comenom 1o 3ll the echnoguoe.
cowcered n Bart Foue, Thas marenal shaulld be reviswed beloce vou acrenpr ra
wie 3w ar the procedors: povered o Chapters 11 120 03 and 14,

Revision of the bosies

Cworrelangn coeflicweres (Cg o Peamson predece-mamenr coreelanon’ provale a
o Nical simmnary of he direcoon and che zrrengeh o the lineer eelatiorthep
bereecen ewg vorabkles Pearsan corrslacien coefiiooenn: §r) van zaree dnun |
et 1 The cen it the droo wwhicoees wherher there iz a prsimee ceae b
{as one vanalle moreaarn, s oo oes e achen ) wr s nogateee craelatun (us
wie waoable negases, the olhor dectegsest The s ol the alwaloe valu
Digngoy the oend presides intprmanon on the serenerk af the relanrnshap.
Moot carralarign of | ooe =1 inJerates thar the value o one canable csn
Be deczrmaned cwactly by browng the value o che orhee vanable, Onoake
other hand o cormelanan of O ndicaers nooorelmonship berwno e 1w
vartabloa. Koraine the valoe of one ol che varasles prosides e geasanee in
aredizeing the valae ol -he second vanable

The relbiamliip heevcen vatiables can be niepecred vizually by penceaneg
voscarrerplad Thas noa plet ol each pain af scores chrared fraen the sumeots
i che sample. Scores onothe dirse vac. e ane plocred alene the X (horizoncall
atvie and e corrgspending dcores oo rhe second vaneble ploged onothe Y
swerncal ] axd An imepecuon ot che scanterolar poaeides inlormzangn on kach
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the Gwernnn of Lhe relatmshop (s oo negarive] aml rhe srrenerch of the
relitionzbp Ghis o fdemaome ated momeers dJeril i Chapres 111 A scarcemloc
ol g pe-foct correlation (o=l e =1} woml) sliaw & suaghe line A scaccerplan,
when red | howeeer wean G shae 3 sole of i, warth oo padterr evident

Fuactors to consider 4vhen mterprenng o correlation coeffictent

Theie are a purmber o thine: you neod oo be caretol ol when IniLTpeeling the
resules of & correlation analvsia, o1 ceher teaclipsgues Based apcoarelabign, Some
af the key issues are acclined Below. haowewos 1 wld vnggese v zo back no
vour starianics books and resizw thes mato—at dace Lor ovample, Lirsverrer &
Walloaw, 2000, pp. 3005400

MNon-linear relationship

The correlnl vy coelfie=ni FRRCRR T PTT vl pll'_‘-wd{‘i an wed iz apaony of gl [amear
Leeraishthoe) selamonslop berwesn vonable:. T svategns whete the o
vartalde are relaced om0 ronc-lipear fagloon [ [ sursalmiear], Fearsan roon'ld
serioushy urclerzaunaare the sreengehe ol the relsfinnebip, Alwavs check: rhe
51:._=||,|;|_-r|_1|n'_. [RERNTE: ubathe i v abran Tovw values ol 1.

Ourliers

Cathiees Svalwes thar ave zubzranrtialle Faver or haphes than the ather walee
me e dawa sect can have o duamac o cAccl omothe correlauen corlficeng,
piarticnlgaly 1 small samples, To spme circomsiances aubens can make the «
walue gl laher than o should he and o orher oreumsrances 1hey can
rdale moan wederzorimare of the voe relanonskop A scacterplet can ke wded
e eheck dac ouhers—jost Lok for valuee thac ate siming aot vn thers gwn.
These conald b e 1o daca enrey ceeor rypmg 11 medesd o 1), o careles
answer fren & cespondent, or an could Be 3 crue value Trom s rtler shiange
wadeadual’ 10w dind an aotlier vou thauld Lheck lor croome sl worceat o
appanpeaie Yoo may also nesd ro consder remowine o reeandimg the ofending
wilng, topeduce the effesr o= having on cthe rovalue (e Clhaprer & Boe oy

Jracssnn on oo lige <)

R-E'!j[fi{.tt"d Tangr l'lnf RCOITEY

You should alaay: e caretul mcecprenny vorrelangn coeficcs when dhes
curme Iram only a smzll sebscction of the posable range ol soincs feg., wsing
wrverscy sedants wo study K23 Correlaiem cowllicenrs fane stodics wiing a
rescrcred ravges ob cascs ore alen dilferer e srodes where the 1l range
of prssible sceres ars sampled |ooocdes v provete g aceuedrs and rclialile
indicuaror of che urenmb al the relanonshap Lerween owo vaiables Shere shoald
be e wide 3 eamoe ol soores on o sach ol 198 bao eamables as pesaihle, Bovon
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ate mwcheed mosedving excreme provps {eee, chends wih il lewcls of
anEne1y ] dowl -hewald roer ree e {ﬁ:wr.llw: Aoy correlaton bevnnd ohe rangs ol
the Jara uegd in che wompls.

Corcelation wersus cansafioy

Correlavon govewdes s incdhcancn iy theee 15 a relanonekap berasen e
vatiables, o daey ot hewever mdhcane thar one sanalle caaes the ather, Thae
cmvelavuas beoween pwo variables (A a0d T conld be Jus oo che faen thar A
causes O, raar Booaoses AL nr Quar ta enrephoat, mareers] char an addinoal
vanable {0 coien hieth 4 and B The prﬂ:-.lihllll"p' al o thod vanakle thar
influrnces b af yowr Ghsereed vanalbes shenld alwavs be comsidered.

Tov illusecars vbaz pame theve othe ramous seory of the steeng conelanon
that oo reseapher found Fepween we-cream corsaenpluen aond che nunilbes o
horwnmler reporred in Mew Yook Sary Tines =animg aceacteam cruse penple o
pecome violen! B Farty varables Doecream canzumpron and crnee rats )
were iflivenead by the weadbier, Davivne the vemy boer opell Toah ibe wes creams
cewsgmpd n seweeased and the coome o eceased Dlespue the posine
correlation obrimed, the ded not prove thal ¢Aing mo-rream canges bracrope wlal
behavione [ust as well—the we-cream manwracinr=ra wonld vore quickhe be
o of b-inzes!

Toe warme e g ear walch cuc der he pessble ol e o b,
eonfoundiy vanah e when deagrine v awn sbade T vou suspecr the
|."-.'|'-.-=||:'l|ll:'.- at other cariables tha |||i:__'|'|l, intlarmce vour sesalr, sec of PRIy
measure chose 31 che come time By wene partial carrelaninn {dearnieedl m
Chipres 1Y wiou can ssacistically conrecd fpe thete addioonal vanables, and
therelare cain a flearen, and bess cgmpaommaied, indicagion o e relnmship
herwaen yrae twa varpalde s ol inkerssr

Statistical wersus practical significance

Chon't ger cow cecired of yoenr 2omerlacwee coefhicients are wezmificanr’. Wheh
waege samples, Sven quae small correlation cowffac e can gals sanstical
agrilance Althoweh scanencally significane, the prociesl sigmincance of a
vorrelanom of 2w very lonied, ¥ou should Tacws onodhie actwal sie of Pruraan’s
rand the amouse ar shared vanance beowesn rhe rane varalles Toomtzrpeat
rhe srrempth o vgar correlation cocrficienr pou dlusgld also take inco accoanr
her research rhee bas Been condJueted inoveor parrioular ropee anea 1oethes
rescarchers o pour area have opbe beea able ra pedn 9 oper cone of the
vartane s (o corcclaieon of 3 e a partela puigeme (e Ly AILHECLYD, thee wour
sowdy thar eaplans &3 per aoni wemld he imprestive inc companssn it her
tapic atend, 13 per croe of the vanance cxploreed mav eem small and

e b



Assumplaens

Thore a1e 3 oumber o assampoeans commeon we all the reshroangs gevced m
Fart Four These are diecueed below You will peed 1o el bick oo these
assumprions when peclormimy any of the anabeses Svened o Chaptes 11, 15,
13 and L4.

L-l‘: "r't] 4‘."|: neEasuremenl

he soale of neasimemenr fpocbee vapaliles shoald ke caierval or oeatie yron-
vt Thie Fecepimm o due e v have one dichoemens mdepenilen
vartable vantic only pwn valoee, cgn, sesd and one comomoous Jependiorc
viratble, T sheonl] Loweever, hoave |-"l|,|;_':|||'r' the zame nuomber o |.‘-|:-'_'-|.'||.i_‘ al
casko o wach careoery of the diclusromoes eacahle

Ralated paies

Fach sobjecr st proscice & seore o lorh vamahle X oand varable Y frelaned
paitsl. Barh piaces o inrormation mwst be drom o sene sobe.

Independence of nhiervatinns

The vbseratomea the make opopom dara mese e oavdependent ol one anocher
T v cocl alsercanoen o seegsmremee il rpst res Beowdlueneed .L"'r' any ather
cibeereation o measnreEment Vil ol thes sasompnon, acceording to eevens
(PG, B 2350 0 wery wornamgs There gee a pomber or ve-zarch sinariens that
may veelace e assnmpaen of indepesedi e e Beanple ol same such wodic:
are desoribed beline 1 hes- are chawn weam Srecens D9, o 250 and Diraeronr
a Woallnan, JCM p L&Y

v Siulying the perborevinee of studenrs werkong n pait o amall aesop:
The behsviour of eoch member of the groop mfloaeces alb acier groncp
menlens, thoseby woalanng the assonption o sndopon donee,

v cimcpng the TV warchane Bobads and profen mees of shaldren drawen irom
tha aumie B ly The Febavican of o chold anole lamuly {2 2 warching
Frogezm AT s bhel oo ungaece e all chalilies i chas famuly, theretone
the ahservae ma a1l mwlepenglene

w audyving teaching methods senbin o classiaom and exanauang e unpac
A evgadens Beloreionr ] hr'1|’|_'-r|1m"|-. e e ths s toaanissn abl stwlenee could
Be nllpsncel be the preseas ol G osmall rmmibes ol reeoblemakiess,
therelaee indiewdial Sebosimmed or perloimance mcasureanne- are mot

e [ronedvnl

Ay stmeren where the tecresons ar messoomenes are callecred moa
cromap seRfing o sibjecr- are volved e come forme ol inesraccion wphoene

avesther, shonld be renadered suspecr InoJdesigning vonr seghe ven shanld oy

Part Fow  Stofiskicnl fechigues 1o explore relolionshios amang veriables

113



114

LFLS Survivnl Monual

i cnegie Char all cbservanions aee imdepe ndent, IF v suspecr some colanon
SN ETE AUl 1T, Srevens L1996, ¢ 2410 reccaipeeds U YOU LT A ot
sitngerw aloha valee de g peall)

Macmality

Sootes dnoedsh vaneble shoold by pocmally disroboted Thi: car b Checked
by vespecing the benograne of soorss wnoeach vanable fsoe Claprer & o
INEErICT o

Lenearicy

The telanan=hip becaeen the oo vanables uould Be Towar, This means that
webiern vens look ar a scarrerpive of scores vonn should sec ooscrabele e Srouchlv).

P T P P ] L

Haomoscedastsiry

The wariabdlire m zeomes T ovarsble X should Beosimclar ac 200 valus: or
vartdble Y Check the semterplon Dee Zhaper 6 dor irsnecngnsh Boshouly
shoaw a Favdy even cpar shaps aleng o: leeeh
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Il Correlation

Correlanean aaalyas s werd ra clesonde rhe sorengeh and direcrion of the lincar
relatiamstup Podagon vad vamnalles, There e o aember o dflerear stensoes
aestlidle {roen b‘PE:, -.'In.:'-:.nlhug orr the beel vl measwement Ty abas Eha[.'llitl'
the pracedore for wbeamine and mierpreoing & Tearson product- moemene
cancelasnn creflicizor i presenred. Pzanon product-moment coetticient (s
dempned Fnomreveal leve!l (onnrintenss variablas 1t can alsa be used il wou
lawee ane cortmanns wariabe {oe, somes one 2 meaare o selfosseom? and
o Gwehietngus vanable {eg . ses: KT Spesrman rank order correlanm
(deemrned far use wuh ordinal level o ranked dzrat s covered o the chaorer
an nee-parmesric echniques (see Chaprer 210

PS5 wall caliulare twa rypes of comelasern Ser woa, Faesr, i will crve wou
a ample bvanare conelanion (which jusr means brescen pwo varahlesh, alse
ko s wera-neder crarelmon SRS will alee allow voo oo cuplare the
relationship benween mug vanables, while conon limg for anacher vaniable This
e known e paroal conelavion, T ks chagrer e procedune o cbran s
bivariare Pearson pecducr-momaenr carrclanien cazliceenr s presenced  In
Chamrae 12 parrial conzlareay ia cnvened.

Prarzom correlarian erelficienes ook can only cabe on ealues from oo 1.
The sipn cur b droer wdecaies wherler thigre 12 0 pesirive correlarian {2
e varnalle wnerease:, soocen docs rthe athet ) or 2 negauve sasrctaeen (ay ane
varmlle imcieaaes, the giher Jevrease: 1. The size of the absoluw value jirnonine
the signd proo ddes anc indve esn &F the secenach of the relanonsnp A pertect
ciottelarion o 1 a0 | iedicares thai the svalus of one vanasle can ke
etz pnnaned exacily by bawiog the valoe oo che orker vanable A scorcecplon
of chos relaciashp wonhd showe @ostracghe e Onche sther hond o correlanoz
of &y indicares na relationsap beoween the owe canables Knewasg (1 value
cneone of che vausbles provides oo asststance anopredicone e value onoche
wornd vavable A scaccsiphor would show s cincle A posnis, wirh s paerce
cvident.

Thte s & purber of senes ascocated wich the uie o comcianon. Thewe
awnchude rhe eftecr w pen-liress relanonships. ouchers, —csrrevion 20 ramae,
ceatelation vetsus Sawsaliey and sracsncal versws practcs! siemibcanes. Theae
wogoea dre dscusaed in the muodocton o Pare Fowe o ches Boed, 1 owould
strangly cecmmmend char you read throngh shar maieeeal hedore proveocoding
wirh the remeinder of chas chapaer
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Delails of example

Ta demonsrraie he e o coeeclaocny | owill gxolor s the anret-relannnahp.
TRIETRE AR TR af thee egrialles e nded 11 the waly ey san Jdaes e peontded on
the woehare accomparieg ey book e poxid The sumeey was deaged o
varhare the Lo tha pnpEect one resaenele s sl '3":"'| adpusement ael
u{.‘llb-’:ll‘ug dzpe e ."‘-.pq_lu'utr-: lavr v Tull dezoripuisn at e seadet I china n_-'-:.]mp:'u_-
I zon s tes] e aseessng che correlavon Feoweon respondeni:s’ feclne or
comiriel arak cherr level af pereereed cirey Derals af the roon canables [ owall
ne usine ate pravobed i she Bdlawimg able

File nama Yaranks name  Variabie iabai  Coding g ldbuctlans
1 AN AR A This B sm@amee = (he Qe o wher
FE'Ww &pweei™ g el gy B ae e e e
SO aleial CHlen pereoliz s ooes vl
ET P T L] [ R LR o | T St . [LRLTPA RN e | = T s B
e Al aled L bl gl 1 a e Al e

Lo TE R PR VY A B B O P e NP 1 12

R | T b L L Tl L L
30 gl lecals ol cetne

LR LA Fal I3 80 zle Moo - v el rarks c#
(NI T cdd pomis Tk teal 2opes i
C{ R Y el oy addd it al 1 bame il e

b IR e T T PR 2 TR LI L THIR |
Tovsl ey s pvange ok 170 ] Cae Iova
Al ehadgy by 30 gk epiz ol uleosy

Ity wish roviollow alone wak thas example won shombld sian 055 ol
v 0L fhe swreay sy Gk, The ede can only be apened o 5SS

Summary lor coerelation

R et 1A RS T I tbene g relgior ship EB2terren the amicant ol
ALnE b, witia peu ks bavs oesr Ein neprnAa Alalan aned

T ety ol ariLenad <l

Cpenep e owedts by gezes ol Asrcewza CAnldl
el urZe Ll lewel: ol serceresd shess”

Whar do e noan | PR TR S L 0 | SR T TRECI o A o o e 'l H TR TR Y
sil Hhe efle et <L 2a Les

A R TP T Cone abis desDines e =l weshp Beisesr ke
Cacl raons A 3tEntes kath i teeimd Al The s eeagsk
Clokz sl onEhiE Aty I deseten

Mrzn e ; Foar detms ol e 2200 pha s B e i, et
Lheg rcroc achon oo Fart Foge

W mepacama noalleraaiey Spedirngs's Tdok 2as Cone aliee 000, w6k
AP
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Prediminary analyses for correlotion

Detore pwplonmio o correistin analess i g e s o ponerae o scaccarplos
fiest This enalles vou o chack Ton voclamen of O aseamprione of hirean and
B edatrwady (afe o mnodu: bion e Fard Foor ], |115.F-e'-."l|r-1'| o rhe scutrerplos

aliw gives vy s hegles e af ehes s el chae = |:4r|-'|-ur.|-.|p b v varakles

Procedyre bor generading o salterplod

. From il mema s the wop o1 the sereers click o Grapha, then
click on Scatter.

2o Chek on Simple Click on the Drefine hureo.

5o Chick om the diva warialle ard wmowe i ines the Yoaxis tues rhus
will rom verpicalled By comvenenn, the depondenr vooiabie s
wennly pleced alwng rhe Yoavs (ean, wotel percoreed srressd

4. Uik on che seeond vamable snd move o e Xeaxis Tox tchos
will m e the pogel. Thos i useally the indeperndone varsal:le
fo ., tolal POOTSS

5. 0F e womld like e add oonle, click en Tudes. Tope ma oule
Uhek cn Contmoe s then QK.

The cappant generded from dus procedurs 5 showrn heleaw

Waoetial' T

[rcerpretation af nuemet from seatrerplo

The soattempba van he tued v check a number o mepecis o he discrikuicn
vl thear tana cusraldos

Step 1t Checking for outliers

Check o .=.i.'.'|l'l.'|::|:|"|-.'|1 I g lieas, a1 Jdaa Thatiees 1lat ame vl on Lher

O, tll.'l"-q'.'l:' YT |'|.|gh [T |-._'|1.l.-'. ST AWy I.n_'-n' I_I'I,'. 1Al -:_'|1,:|:_.|_|_'r .'_'.r- L‘!|_'\-II_‘||_;h.
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Exrreme cuihizrs are warch checkone—wns che data enczred coorecily, could
these walues by cernrs? Thucticrs can corwously imlMuence same analeacs, snir s
worth invveer:maring, Semw sarisreal reos recommend teminng cxrrame s
laevs trose che Jaca ser, Ochers supmast ecodine therm down o o value that s
nel as axtiens (see Chapuer &

Step 2: lospecting the distribution of daea points

[ disinbtacn ol Jira [HITa o wll e T |'|ur'r'||_‘:-:°-| Ql'. rhuu_-_--::

«  Aue the dary pomrs apecad all over the place® The cogacas o very low
conrzlanien.

v e wll v poimes pewcly orcanged moa nocoow cipar shape’ Tl sugeesc
anilg aoseremg cogrebanon

= Gl v draw s sccarple hme cheach the mann closeer of poines, or would
a curced boe berrer cepresent che pornts? 5 curved bine s ocvident
Coupnesnng 4 cureilmedr relanocsnipl, vhen Mearson correlacion shoosld Ao
or sl Tearson correlonon sssumes a Imear relanenship

& Whae e the shupe o ine closert 1eo1 cven Trom pne el o the ocher?

O wdtozs o orart oft narrow and then ger faccer |F rhis s rhe cese, wour dara

ma ke violaring rhe assumpocn of homascedasticior

Step 3 Derermining the direction of the relanonship hermeen
the variahles

The scarrerphar can rell v f ahe relanonshop berween vane s waral-cs s
praivive of aegatne 15 a hpe were diawn thioegh e postds, whar dhiree ren
worald of poanr—fenn et roo mghr; upwacd na dowoneard? A l:ll!“‘ill'-:'l Lienicl
ndicares a pastive elavomalip, high scones mn X mssncaed wich ligh seore
o YA dewiward e supgests 3 nepanve cortelanon, fow somes on X
arnciated warh hiely seaees an L In ks cvample we apocar re bave 3 neganiee
correlacion, of nadzrane seeongeh,

Cmece won heee #wplared e deanhoien of comes on by seaeplins amd
established that che rzlavwmebp Between i wanalles o r|~|,.|gh|',-' Lig=ur. a-wd
thar the scores are evenly gpuead anoa e shape, pon cang provesl wol
caloelanimey Pearson® correlarunn.

Procedure foe coleulaling Peorson product-mamenl correlodion

1. B ol menn ar 1he fi ol the sireen o livck qmg Anelyze, then
Lk om Correlate, thon osn Bivariage
X Sele) yomir g waTiables aqud pue ehem omeo the Fox o marked

Yarubles (o, conal percemed srress, woral PCOTESY Yom ¢ Taar



Cloamer 11 Corelalion

J whole rinee - vanables here, oor just twe. In die sesuliing
mairy, the correlation batween nll poszible paies of sarialle: will
Fe dizted This can to guire larez o oo lise mewe b qusr 1 fow
v s

3. Chek char she Mearson by aedd che 2 otadl box bave 0 cros: 1n
them The owe ued rest od aipndicance means that vou are msg
making any specie srediction conceringe rhe Jdirectien ol the
rebacionship Ferween the variables (pestoivedicaive! You can
chiwse one-tail et of szndicanee iF voan have Teasons e supput
a apectie dirgerivn

4. hick cnoche Ogtions T,
a  For Missing Valucs, clok on the Evelude cases pairwae bos,
- Ll r l'.}pf'inns v o s ohr e ans, sbarwdard deviwrnon:

i pen wesh, ek on Continue.

5. Chh DIK.

The aurpur peaears] foow thas poecedae: s sl belows

Corimiamd=min
Takyi par—mica s
TEral 5 E Ariny
Teulal P0ISE Meaizgn
Sabpe 1000 a1
Corralalie
Sz 1 bk I 1 |
L qd31 LIE
Tatal eeresrety Pnaiane T
SRS r.oerlaliin Sk ST
B Haibe) noa
I dig 114

Gt 101 & SearalCAr] &1 IRA JLU T vkl (& ldrdc |

Interpretation of cutfact from careclation

Cowerlateon peosedes von wuh oz calils PV IrL Moy nocorz i vae s g rks
Bvweeen by o varasles haged Tlos an e Sl |.=|r!_!.|;- 1wy selacl mers
Ll o Tew wanalley o v I For cach poer of vamplle: vhe rovalae, 1he
-\'.'I.Hr”l.'l'q.::““';.{ I'ﬁ:'l":'l. -\.*"Il? |.||'|.' r“.l“'l'."'t'r '.'lr. Llla LA B e '|'|'|-:'rr.' il a |'|l_'|l'[||_'l."l' ‘U'r
Aifleranr asperrs ol e caLpat rlear wenn sl cemeande s WARH lewxk ur rhiees
HIEH R R IA LU

5.11:]1 1: Chtcking the informacion abmar the .a:am[ﬂ:

The feesg thing: e lanle ac o che wable labelled Corealatious i che ™ 4 nombe
or casest sz ochos correc INeheie i3 Bor of mszing daca sou need to find v
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wly Lnd won forger o ook che Bxclude cases pairwise inorhe rssing dars
apraca? Llaang Lispwise delenion dthe orther aprienl, any case with missing dasn
o any ol the variakles will be remaved from the aralvas Thes cap somenimes
ceverely resinel yaar MOl abe above oxdmple we have 134 coses ihoe had
e on both of the sales wsed imochis apalyaie b2 case was missing
milormmtin oo githar of these varables o wock] have been zxchuded frinn the
Analyin-

Step 20 Decermining the direcrion of the relationship

The second thing wo conader 15 the duecoien of rhe relanonzhg Tecwsen the
warmbles Isahete a peganivs sign m drene of che realue? IF dhere 15, this means
rhers v a3 ogaove correlancn berwsen rhe tova vanahles, (chac is, hich cores
un o are pesociaced woh law srores cnothe wthorl The incerprenacion o
e depenck onothe wae vhe vanables are wored, Always check waeh piun
guestinmaire, and cemzmber oo take noe scconne that dor many scales some
izme are negativele wonded omd Lherefore ars teversed belgte score. What
i |'|||:Tr|"| wialnes eeally mean? Thas e wmis o rlae MAJar are3s nf vonfuson For
stndenti s moke surs yon pes thee clear on your mond belore o incerprer
the copebincm oy Inohe exaanple pven above 1he correlanion cectficienr
iwoRegane 1SS medicsting a nepateee cotelaoon bevveen perceived con-
ol wnd svess The mome control peaple feel they have, ohe len aniess rhey
¢:-.|_j‘4:||t'|||_|—'.

Step 3i Determining the strength of the relationship

The thisd thooe to censder e ths ouipon 0 the stre of the value of Faason
cortelation G0 Thie core 1am=e o =103 re 800 This valwe will indorace ale
spranprl of rhe iebatwrrdhap borwesne wonre pan warpablee A cocr#laran ar 1
mdicsiras i oelamonslop o all, oo rerrelaneen ol 1O indizares 2 perfesy positne
corvebimm, et g ovalue ol LD indwesies 4 perkect neeatis o ool aniam

Howw o pow socerprer valies bopween 2 oand 19 Difcrear b gz
dileren inemereianon:. howcvey Coben (9500 supeesrs the lallow e andeline .

r="01 0 2 e ==t e = 2 TR
=530 19 = X1 24 ool
r=S0a " r=- = -1 (BT

o gndehne: apply whether or per thers 2 4 negata s apr e the
fpant ol yowr Fvalee. Remember the negiries sien rnle eelers vocihe eerrion
o the relaveonstop, non e sereneth, The srengek o correlarion of o205 ad
(=~ 31z the qame. oz only mog diberer Jeconon
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In the exmnple presenrsd gbove theve s 2 lacgs correlaten berween the
oo varables |3 meggestong gpire 3 sceeng Telatonshin Soiween peeceived
concral and slrods.

Step 43 Caleulating the cocfficient of determimation

T ger v den of heww mnch vanance your tea vsnables hore o can alss
calculate whar s geferred ra owe rhe coefficient of o fermnarion, Sourds
impeessivy, b all won eerd recda o square yaur rovalos Jmuloply i by aself)
To corwert thes G percenrage ol variance” just mulophy be W [luf ihe
Adecimal plige twy columns o the nghet For example. ta vanailes rhac
corelare v=2, anly shae 2= 2 o= 4 per et ol theen varaees There
eonga wie [y overiap bevween the rwe vaniables. A comeliiwn of =25 bowever,
mean: 25 I sharad varianes [ 5= 5 = I3}

In cor example rhe corgelanon s - 385, which when aouared, odicanes
F1F0 per cers chaed eanance Tercesved conmirel belpe o eaplain nearly
34 per vent ar the wariance o @zpendenc: scores an Lhe percewved srress acale
Thes gt 2oresoeralle amownt of vanance explongd, shen rempared
a lov af i researrh cotwingred in rhe sooia] woiemens

Step 3: Assessing the significance level

The neer theng o consider 2 tne swerobizance lewesl (iiired s Sig. 2 tailed).
This roa wirre "messy’ e, eoel <hould b created cavtualy The agnilicane:
of roa gl nfluenced b b sz ol ahe camples loo o small saeple
Prege, ™ =300 vou may have ceodevane corrzlineny Uha de noe reach scarisical
sl ape al the tradigaal g Q5 level In Lirgy samgpeles = 102+ hawever,
werd amnall coreclatens may e sratsncally simubeanr. Many aochors in chis
arca suggesr thar aearierical siecivicancs showld ke orepocred boc igoered. and
the fewus chanbid b Jitecic:d o ahe amoonn o chared vaoanee (see Seepo 43

FPrasenting the results fromn correlutinn

The resulss of rhe alwore exampls could he presente=d in o3 rezearch CEpOrT A%
I:.l\.'ll-l\.l'l-'u':‘\-

The relyoomahiy brrvren perczived comerel 2! mirormal aeates
faz measuced by e POOEESY apd perceived seress (as measored
by the DCercereed Sirec soaled was ineearigad wsine Pearsun
oraduct moment correlaten cocficient, Prelimonsmy analvae
were periormed 2 enpure moowiwlanion of the assompoons ol
nurna e, hingsrny omd Domnecedasticioy. There was g coroneg.
negacive comelanen berween rle cao vanables | r=— 98, n—A30,
p= D00 ] wich Tugh lewel ol poacaved conernl associated wish
Inwer levels ol pereeiecd stiets.
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Lampelaugn 15 often used ro o esplore the eelanenchip among 3 grivp ol
vanasbdos, 1inher than s twe s desernile] alwe o thes case o weould be
awkward 1o repore 3l rhe mdvadual conelaton cofbcicn moa naragraph.
e thee sinanon 0 would be beeez ta present chomn ona table s O war kg
could Pe Jiore 15 as Tollow:

TARIE X
Pearaom Priducr-Momene Oorrelaroms Reewean Measures ol
Proneivee Oootrol amwd Wellbeiny;

— —_—

b e | 2 ! |

(11 POOESS

L3 MASD e

(1) PA 4f 4 L e

CHA R L

£ Lofema A N S T L L I

Hed1s POCHES = Perrsived Soarueel of Ineerzl Srares soale,
pAET Musrery srale T =Dosre v AHoo scale, FA Bl
AMerr ~ale, LfeSa Sailvon with Lofe sl

R LR EA]

Dbidining correlation toefficients hetween groups of voriobles

I e prewewws procedare szcrion | osBowed gan im0 abraon canclanen
coefficee it becwesn resa cantinueus varialilzs, [ yow have a group of vanabley
and you wish Lo explore ahe wieereclancnsliyps amone ol o chem e cap aok
SFEE nn o ahiz 9l in ene procediie. oer aelede all che canaklos w0 rhe
Yariables hox. Thas can, hewever, reselr v an enormaon: correlacion rmars
thar ¢an be diffienls o read and imcrpaer

Faietime: vou ondy wanr ra ok a0 g cobagn of all dhese pocaible celaenn.
ships For example. you mght owane o lock oo the relaoershyp belweon
DP-IIII'I‘liE-fI"I amcl 2 rwmhey oF 2 ezt .'Il.']ll..l'g.l_|1_'|,|:'1'||_ M ases [p{us.iu-.-e ;,:i"l-q-,._l,
megaties affecn, e cansfacion]. Tow don't wang s full correlanon =,
beoaure rhin would prve Tl careelaton cestbicients aman e all the varnshl,
.ncludmg boowsen cack of the vaee pous o adjustmem mcasures. There o
a way thor you can limir che coereianen coeificents char are displaved. Tlos
irvvre] v niir what 9PF=5 calle the Svieas Edivor $see Figme (010

In the prod old days alb SP35 commands were given mvmg o apereial
commare] lsreuags or svac. SPSS ol creates chese e ol commands o
i each el abe pregrame, buc all you nsually see 5 the Windaows menng, whach
wrire” the commands o o, Samernnes o usefol o gep bebmed rhe wesnes
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B Svyntax1 - SPSS Syntax Editor FIGURE 11 1

File Edi Yiew Arnalyze Giaphs Ullties Run  Window Help Ecarple 24 5 5P6F

=S| B -] Ex0| & o] @ 5y ¢

D

CCRRELATIONS
AARIABLE S=tposafi inegafl thinsat with fmas tsHest
PRINT=TWOTAIL NOSIG
MISSING=RAIRW BE

and wore your ven somanaeds. This is ane -ach ume. The Lol lownie erocedaree
uses rhe Syrdax Ebitur o bt che conclaner coeflicient: that are prodoced

bar =[5

Frocadure tar abtaining comelation coefficients between one graup of varinbles
ond anether group of vomables

I. Frewe the merw at the wop of dhe socen click ong Analyse, then
clk o Correlation. then en Bivariane.

L. hlowe the varsables of wsiene-r into the YVarahles bax Lisr all (he
nirar gy of wareahles feoon tposalt, toegaff, slifesar] fellowed by
the second woup e googpoonss, oo

A Tp dhe earpue g s ceneramed ol Besr erosp of vaciakles o)l
Appear Joam the sude ol the cable as pewes amad the sevend weng
will appear acioss e wable g columns

4, Tor vonr |.,|;1.__g.,';| lixi Firar, This sToTs wor Labie Foing reo wide o
PPt LY D frage

o Ulick on Paste This DTl the Svatax Editor {s:0 ib enamele OF

a1

this gtecn wy Fipere 11 10
b Dur vour cursor berween the livst groap o vanables o, rposadl,
e afl diteen] and e ather canables de o tpoorss amal sl
[ype 1 rie wond wicls The rinal sonax shold read as el lomes
OREELATIONS
AARTARLFSmpemef rve gl tlifessr vl poonss Tl
TRIMNT =TYAOTAIL Kol
PSS sG = Pad B TR0
Phos will sk =PE5 w Cafeodare crerrelanpmy coctin iorts Femween
Foiaar .,_'“'h‘l rT:'Il_.'-l_'H.'- .|'||\,I |:|'|.:|.'I I'Il'. ll'u,: '-'.I"ll:l' '.'-.’ll'.’li"‘ll.'-‘- i'-"‘.'.'-\.‘l-
Te e rhee mew o wvisax won meed e lechilizhe the vexr trem

=1

CORHELA IO, dlowers 1o andd dnciodima the talt stop 10 s 10
il | 3

fprranr tha et e g Gl copoon the Ligd Ssaed o,
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B Warly rhis vext haphlighoedd, elak o che Tarron oo ol menw bar
with o riaagle peoosime te the mghe §23 e aleeenariee by chick e
Foun troo the fen, mod? then Seleccisn o thae o e mer
thar appears. This reils SS9 b von wozh coo s 1l priscadace,

Th

- 1
eoorper werwernsed Aren this precedure i showesy Peloge

SR g

I-:-'.:u_l'CDISS Tolal b2l
Talal Prgtize deker Pogosr i L
Limeaficn
Sy et u1] il et
1
| H A%H LIE
Tral ddegtioe allecl  Fensan i —
-3 234
Lomiialn
L EN ARl T (] (KT
L] az: EEL]
Talal _re F'_l'-'l-"ﬁ-l- 3720 | PRy
LEET TR Y A 1) el =
Sl 13 axien il bt
M
A2 L1

G kg s sgaeizant 28 Rl 00 kan ) i -yisd )

Mresented an ol manner 13 eaey L2 somepare he aclaee sirenadh of he
cane as tar my vws connal sl CTeesl BZORES, Toral nuerery) aarh
zach ol the adpstment rcatre:.

{omporing the cairelotion coefficients for wo growps
Semenmes: when doang corpelanional reseach von may want o compare ol
sreng e of rhe cormdlanon cooflicmenns fro twa separare groups Foo evam-
ple, won ey st e ook zo the relinonshap betweon cpeeism and negeovs
allece ter ades sl femalos separacele. Oee war thar von can oo this 2
ele s riled noe.

Procedure for comparing comelolion coefficients far -l groups of subjeds

A Bpln the sampde

[. Make awre vea have the Thata Bditor window open on the areen
i Arent o vous 4T e corrently Bave rhe Viewor Wi open,
click cen Window and chocse rhe SP%% Data Edlror.)

Framn the menu e rae oop ool the seveen chick on: Trara, aben clich
v Eplit File.

ka



oo lick oo Ulodetprare Divnups,

Chooter 11 Carrelalion

4. blowe the s vanable (ep s inee the ey Balelled Groups

hased o $lick oo CFK.

3o Thas wali =gl the sampsle By sex and repear Ay analyaes thar éallom

o these o Sronps sepsaraely.

M: Correlation

Lo Follive abw steps mothe earlier seceon of rhis chopees taore poes

e comre bt batwean yonn twe wan

ables ol incercar (e, Toral

dIpbiai., Ul neiliwe alleze). These sall B oremwareld =-l_":"'-||"“'\.|'r

Lot pwons croars,

hapeeriane. Rooember shon von bave Gposhed Loking o ales amd

femiales e pararcly o wll need e vare the Bplie File cpoon o |

o I place o

ntil yans ~,.|:-.;-,'|I:|':1"|1.' Larr i ot

Tovias ihis, make sore 1he vou hene the Thar Edigor seincdon cpes on

che soreen o beant af eeqr Ul s D Sphin Fileo ael ook o el
r

arst bucrons Analyze all cases, do not create proups. {lck oo CR

The cspr generared from thie procedine = shown bebew

s 3ens

I4a Meriaire |
L ] Tida ! Chzimnan _ﬂ_.l!ll;l.l_‘!
Lady [ Tiala Ja 3 Mrowri |
LES il Dalrrun ,—1.“".\:'_1:.."._ | B e
=4 dAdamedh L !
n LAl nd |
Tria “hiigaliae I abrer o |
Atlais FonrpleTi = X 1 a0
FESr I CTTH Lz
1] &L gs
FEMALES Tods! izt sik f'.;:-l'::'* L e e :
| Fig. #1aiari st |
H <41 2
| Tetal desjubiar Pian-an 334 1600
| Allace O dlale
| [2E N ER T | (W 1]
L H —ih “an 150

Cormul=bc s s gy al kg 05T sl 3 0 kel

Interpretation of owtput fromn correlation for tea growfs

Yram the ouipul eeezn above the coneluen berween Tetal opiomsm and

Torab regative aBecy hor males was

23, whale for fomales o way shebely Siglaer,

125
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g E_Lrti'-ral Manual

- "'.lth-:-u-._'!h these ras values scom Jdidierent, i this dlimeroe I'IIE enouch
1 b Lonenlered sienadicanr? Detarlad o ihe neys secriom o one way dhad oo
can el The svacistical sipruficance of the diHfercnce betwien thgse coo cor-
relanen caclicients. I o wapartan: W noce Lthar ohis peocess o ddferene o
testing the sratisocal aprificance nf the correlzoen coeficiens reperred
moepue corpue rable abeve. e sienibcance levels sopoered abows [hoc
maless S =003 for feonales: S =00 provedz o wse ol the aall bypothess

a1

thae the correlatien cosfficwnt 0 the popalaoen w280 The sigificanes
reat descnbed below howewe assecses the probabidicy that the Dileanse in the
comglaninng obgeeced dgr the owo grogps dinalcs and deneales) weoabl aour ws o
gt of a sampline ceror, when m tacd Moy was ne real diltersnie e the

sererngrh e the relaciomship Yor males and 1emales

Testing the statislical significance of the difference bebween correlation
reefficients

fn this secoia 1 owill desenbe che precedure thar can be weed o nd o
whedbier dhe cocrelatipa e the rwo grcops are signaficantle dfiarene, Undoc-
rardebe SP55 240 non dorhas are o dor wo, s back roorke congey colcularer
Thy rexe sezcion mizhr seem racher confusing b pusr doilon alorg with the
[m.u'-.-'durc Hef |‘-'|- LR Fuast e wall e ConCTring e wahies nuo - seores,
and then aming an equation o caloulate the abserved value of £ (5 abs valoe)
T'll: calue obrained sill be BRI |,| 1p5l0E =0T Fer d-.*l..mmn eofes o GJderotmne
the hkehhood thar the diflcrence o vhe corrclanen norel Preraeen rhe rao
provps comld have heen die ro chenn

Agsumptions
A by, there are AL ui s Lo check rie 11 sssumed that e r valiers
o <he o groops o oktaned from randes samples aonl chit che ceo grongs
ol vases are independent (ro the some subjecrs rescesd rwecsd. The divmiburnoan

of aeores Bor 1l rens grimpe s astumed oo Beonoennl fwee hasiograms for e
pae amenmsd Toois alse necessary co bove ac leasr recney coss moeach of dic
Erogps

Stepr Ve Comwert cach of the v values into r values

The (s step mi e Coviparsen process & €o corastr ehe Twe o valoes that
vau obramed incnca acandargd scan roemy preferred rooad . weorssl This e deve
ron g umber of marthemancal reasons, primarily re oo thae abe saeplaes
dearrilpiigns a1e appoomat sy norenal
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Srom the 3P55 anrpur find che rovalue and Boler Croonp 1T §malest aod
Creaup £ remales)

“liles ¢, — 1 Femnales: ¢ = =34
o= 164 ! DT

wwng lable 310 timd Abe ¢ ovalioe el conespands wuh eack ol he

1 valyd

Males, o= =1 Pemiales: = = - 4l

r i. r I r *, r z, r 2, TEDLE 111

y -It, Kl 2% o Lzl ol Ef | Bl Teemziml o L4 r e 2
s bk i it 4% 130 A3 A RIA Pt
o JL il 25 a1z .d 3k £ L [P 108
BE gl 215 REAS a1z 442 b Y £ (I
kS Az L2D Ea A Lo Tl ) &40 Ioad
s ais S e +T4 s LR (L) I
230 2 I3 i At £ il arl Ik
as A5 S LY 2 ‘L 3aF i A%, 1414
fial [l ) 215 a7 g s =41 1
nes I i 20 473 £4f TE, CEERE Bl
aar el ) 255 da ik £9% " e I =5
kR aLk Fif L) 2L 122 izl oL =4 =it 1%
WL 8! 20 25 12 137 FE T4 LTS
T aBL e, 20 dEL s hio oLz dia T
L ar: 270 27 47 A £ £l a1 Lol
T g a7, D NS a7 15 il A Tuind
iy ool Fa0 ELE 470 a0k L350 H23 e L
ol 2 R T -
e A g Ay 15 LI FRn &1 Lreo1an
L K LM 2 3% 311 Fo% A0A une 12y
LG i a0 2l ERJ 13 IR kS M I+
] e, ) tis wli =10 e g o I
L s A0 b -0 ELn ik HEF i [
(= 11 ] X ] BT h AT A 1A5Y
120 S i A% Sl o il il T i o
Y SE 374 33" BI: Lwd TIR ok R LS
130 RER N RERN £n L 20 = W |inkE
153 136 3a 1k R T i 341 EE I ozs
105 1% RN i34 g1 €04 e 1k R I
P 1IE ENES AN =l £l a Myt LER
e 13- o) " ) Civ A @yl 935 LA
153 1-F 3 371 Ly £2¢ e 2IH SAYL | ARA
e 1 - 6 1! | Ea Rl i LN ) A8
15T - L5 ar IES Fa CED 10k O L 5
1F ke 7 i 577 £20 5 TR R e VI
17T I i) k] a7 Fais | 109 L Faxh
152 120 50 Az &F/1 FEY LTI Bt L B 1ok
155 127 35 AR ka rin FET s 144l
LR - B T ER ) B N N R L
e 1 a0 41 A £l S 1MAf BAS L Ohe
soupe MoUal (TO0) Srpnaly hom Egeante, A L (19670 Srangerat aihaas (3nd mdiien). Has

EEE T R I T T E
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Step 20 Pue these values o the equation o colewlute 7.,

The cquangn ehat wom mead Loowse 15 zven belpw Jusc slor wour values ing
ey meuared spos and e o cmaoch sway oo wowr calealator D Teelpe of gon
Feace et aur woar smlormvanan <learly and neatly)

<l
B

120

T T -\.lr

14- #A:
2 1ed
e '-. :'-Il,':.ﬁ:"- + a4
. T4
A J OOaG

a _
dope = = -1

L

Step 3: Determine f the 7, value 13 searistically significent

M rhe s, valuc thar vt phtawed i beowcen L 56 and 196 ehen SRR LIERT LI T ]
sav dha thare soa sacpneally aoefcan difisrence berween the twa coarela-
11ty caete s s

I zraveoscal laoguaee won oace able 2o -gece the ool Bypealicas Ina
dilferemes berweea dhe dwe grogps) gely ol vour 2 valoe b norads of thes twas
b aries

The decizinn oale rheealore s

W1 = g, e enerelanon colhizenes are e searkiricalle
sigrafiantle differers

Moz, = <198 ar -, 2 1% ravihoends are seztisrically siemibearaly
Jierant.

In che cxanple cokculoed above fow maies o Gemales we chiamed oz,
walwe of =1 959 Tl v omrande the speaired beundds, thensiere ae con cenclede
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that there 1 a camincally sgodfican difference n che serengrehe of the cor
celaion Leteeren cpnmasm and neganve affect Bor males aned females, Olprirmsm
csplons sigmbcanily e st ahe waiance norepaceee oHegl b fgmwales, than
for malos.

References

Colen, |00 (19381 perpeal potger amabys for che Betoreemad srwnees 1 2eed cduiand
Hatladale, ™17 Lowterie [rlaom Sssomaras.



IF] Partial correlation

Farcial corcelztinn s mlat oo Fearson oooducr- mecmcern carrzlanven Edoescrbae]
in Chaprer EEL exeepn thae a allows waw to conteal feaoan sdinnnal varahble,
Thre v owsaally o vanalle dhat you wepect might e nilaencing vour ex
varables of imterzst, Biv state e ally e rov g The wilignee of ths conloueding
vamable, oo can get a clesper, aend more accucate indieanas, o8 1the eiaton-
sbup berween yeor twa vanabdes,

in the ||"aEFl"-]|H'fiG11 - ["'-':Ir‘i‘ Faur ebz inflienics oof -;_'|_|n||;\1'|.|.|r.ari|'|gr- N[N E
il ndiner varidhles wos Jisowed dsee secea an conelanon eersoy caosalined.
This mecues when the relaenship broweers ™aa varalles 1A and Bl 5 intlu-
enced, 2t leasr ro worme cxtenan, Byom rhand vanaile (20 Thae can serve oo
artifcally indlace dhe wse of the correanon cneficwene alined This relanon.
sl can be represenred grepha ally as

In abas care, A und Bomsy lock like they wee relaced, bue oy facr ther
appaceid clatwrehip w Juz, 10 a large gxrern, 1 che influ=nce of T0 1 oo
were 2 stansie 1l commal dow rhe vanable U then the correlarien berweco
A oand B o likedy ro b reducsd, l-:t|1|riﬁ|.__' 1o amaller correlznen coeibe ienl

Deteils of exomple
Todlestears the pae of partal currelsoor Twill use 1he same stonstical examgle
aw deszribed in Chapeer 1L, b eseend che analyse tomher oo comicol doe an
schdiinona] vaciable, Thas nene 1 oam croerested in explanne the |'¢'=I:|r~r|n|'.|E-
berwern wwares on the Percemed ool of Ineernal Soees geals {LOOMESY
aead seor=s e e Pegeceerd Seress scales wlole conrialling for whar o ko
as soctally dearable roeporahng bias This variable 2omvple telers o peoples
ferndeney ro present dhesaselvss moa pasiive or wocialle Jewmible' waw dalze
kvween ao cfaking good | when compleong questonmnre-. Thir wendency =
wiegsured by ahe belarlowes—Crowne Secal Dresaabiliee wcals (0 mmans & bare
lows, 19821 & shemn weenzwn of this scale [(Seraban d Crerbas, 1972} wae
i luded inothe guestioanare used re measure the srher s variable. The
ablbrevianion vsed o 2 vuialbde wame oo che dara fle was imarlowe E von vkl
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like 1 Fellowe Alory wnch Lhe cvample pregenred Pelinw sou should scact S5

and cpenothe Gle Lalvlle] corveysm which ic inclnded vn the we2bane aczom:

panving chis beak (zex poond Tl ediaza dile can omly be openzd m 5055

Summery for partial correlotion

Example &1 rasearsh sl wenceralicy for soogzcls’ andency b prgsanl
a2 a0 theemssleas A poaines lighl an 520 repor zéales,

R A T ATy Tl B TR TR DT LV DT R ST TR
P ceeegei Conteal of anlernal slaoe (POOIESE and
levpig ol S smeEg Elress?

Waat e ol sweed = e wahanles, Al Canl noeaus:

u wi ywiwnARIEn Mty wiah o exninre the
wlalanship bekweeen e g, izl PCOESE, 1o
pergenedl shessh and

#  anE sppable 1wt vesh 10 contred for
o g, otal sncsl apsdamiily tmarlow

Yehal dors oo Wary simply, padld Corrd iEnen alldes you o

prplorg e relaianshgy erwesn hwg vanabees,
wh g giEacally coniend ] Agetnng fd of) ihe
cliccl Al anather wao@igke 1hal yoo think mighl oe
camainalng oo b uengane ne relabine shon

LT P T T For il daziis ol e assunplang o coirglason

el L@ ot o e Farm Foasr

Procedure for pariiel earreletian

From the menn s the top of the woen chiek ons Analyze, then
ciwk on Carrcloee, chen on Pareial

Chick vny the oo copnmmkens varialles chir ven want oo 2oerrelao
0 2 et PLEMSS, s R pved sbiesst Tlick omy dhae arroew 1)
rocr s e (e Wariobilbes v,

Lohek omothe wanaile char vwon o wish oe conure! i e, Dinariow,
whoch mensore: social desirabidied Blowe re <he Controfling For
| R

Cohaowver wlicther o swanr one rail ow vwo gl ssemibicance [ows

vl was el o s .":c.'nrlr-ll.':*

kel o Opreens.

« Inrhe Miszing Yalues sccbion click on Freclnde cases paicwisc.
= Inohe Statistics secrnn Jick on Zees Ovder correlations.

o Thes will arve v s correlation ounnees, the caimnal

131
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cowrehsnen moatriz serlaoar -.'--|‘.rr|'||||'.l_; far e warsance vane
bl anad ahe comrelarivn o alizr che variakle has heen
comvrelled 1o

6. Click om Comtinue and 1hen O

The capl g aehebarod Troun 1l rrovedurn: iz shivwiy beloan

Aot Croen At

IFLL s TRLIE= =4 Thanhl "%
o PR L 1A R

i o : i
IFSTAFSS -aklE 2™

L azd! A |

F= (00 Fu a3
18 -"u'",,L-"'.'.I. ot LoV L M

[ el 1 i

A= rn
Cont_tanl J{F ) Aet E3 S0 0Ll sh
E b TP S | R ool T8 T T R I, | o Y () |

Sonlgirig s TLAALE iy

PRI TPETRESS
IFTLISE N AU ST 4
i n i 45
== ELETNE [ ¥
PEiite s B0 | A W
i, 4p3 o
P ot i

pha e dionl SIDC S el 2 e

Clw preded s raeBisiE ol fartat he Lonpiied

uterpretation of owrfret from pariial correlation
Tiw Cig ekl |"1|_"|'.'||;|f-, 10U wilh ro Fnnelayon marsipes:

2 The VG cme eelled Zera Order Partials iz e nomal Pesssan produc -
acanenel sortelatnm matox Il-'|_'.1.'-:'|_-]'| wnur rwn vananles of omrercsr
feog . perveived covorel and percsreed sieczsd, ner comnellamg for vonn oeler
variable. In this case che correluiion s =55

+ The woeond mans wob by heading Comealling for . . L repeans the
it apalvees, bor chis v conceollung Tar frzking ool the sffecu of your
cordral wvanabie ooz, sl desmabiluck oo thas coee the newe pannial
conelatiom 15 30,

Yodi shonld compare rhse ran wors of correlation cothiceno o see wherio
contralling for rhe addseena] vanable had aney inpaea o che relarionahin
Ferwireny vour pen vavobles, Inothe example thees was anly o small decieoge
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s the sr ||.|:I|'| vif e carrelaeon [from 595 10 500 This suamesis dlwn 1he
abserved rebnaelup between percened contral and peeoved s 1z
st Jue e oche inflpenc of sooelly desiral-ls roapondice

Mresenting the resudis froan partial correlatinon

An example o how oo repas the above resulee

Mareal correlavon waz ueed sa explore fles elationslip hesween
pcerceived conrral ol incernal setes 4as messured by othe
POOISET gl pergeived wres: lmedsuced by ohe Teoccived
Arress soaled, whnle oo ".'|'|||r'.-'?l fmr =oores op rlee Warlowe-
Crowne mecial Diocinababire szale Prelimimary analvse: wene
perlotmed oo craore pe violanen ol the scompeees of normal-
iy, dinesrey and home szedasticwy Thers was a aonose, panicve,
carcal correlanian beowvesn percsived conteel of ntemal stare:
and perierved siress 1o 55 £oA Y e COCS ] with lowh Bevel
b perccied conwal kg oceacied woth bawerr Tevels ol
cwreovrd serces A oapocnon of the zone order corrzlanam
Ir=-= %31 spgecared char concrelhime Tea soonally dexivable
respumling ba? woy Lece ettect onorhe strenoch ot che ree
larnsbop beoween theose reeo vanakles

Referances

e, [0 ML & Al D0 TEMEE Y A ewe seoulle of scnmial ey vedemerulera ol
pevehiopacholosy e of Cagaleng P biolop, 24, 140-154

Mol BOR (LR Furdbanol seruaes S beleveural ciewee SNih edinang, Tan
wonkh, Haroome Frace

“Srabon W & Giegboan, 3019520 Shea, hoovoseneoas seraon of he S Tarlease Srawene
Sownal Dlecebalne Srale, framuad o Tlemed Don el 25, 190000 33
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Multiple regression

fo thes chaprer 1wl brictly cuthine how coowse 2055 foe Waaidaes o
muloaple tegrossion analyses. Thor oo were ampl hed sachone I ipan -
rthar yun Qi mers readine on molople regresian Before gamg w0 m vour own
rescarcl A s wclorence lf-:lu.'llln_l 3 m Tikachanick and Fddell 95
whael covers the andderlyng theaes, the Jfferenr mppes of molnple tegresacn
-=|'I'|:I|'r':'-25. and the SESTITTMEG gt T nead o chock

®luluple tepression 5 et just one echregqoe, Bor a canly o cfcbansees
rivar can b waed recevplore the ralatipnahip between one continuous dependiers
vanalle and a nober of indepzidene varables o precicrors eaally coronm
rust olopls veoression g hased v el (oovered 1na previnus haprer),
e allows 2 mere sophiencded cxnleanon of chr merrelanonstup ameng «
set oyl wanahlon Thie mokes 0 deal for che mivesegoion of more complex
redl-fe . rather rhae Isbaranary based, rescanch quesrions. Homtever yoag 2annnt
juzt thires variables inicoa el rap et s and bope 1ha, magically, answer -
will apguear. Yoo showl] have g soond eherncocad or conceprual avasa Do the
analyzie and, i vttt whe -arder oof ook les CTMCRI 1he- cl AL [RET N
e crindbiple eoer s a2 oa dishoe expoeditinn.

sulople wepoeezion can be sl ry acddrens w vanety of research queszons I
san rell s haw we Il A ser af wanables i: able ra predicr s pafenla cingoine
For l:'-:.il'l1r“|-:', v My e kEesierd m .'-;|_||-.'1||1_=;_ B owell oaoser ol aubkarales
an an mizlheenesy wes moabde @ ;:-r..k.ii-_': pothormiancy a0 spetlng s wsls
ulple vegnz oo wibe pravaly ven wuly informenen alaur rhe model aa a
whobr (211 sureaalish, and rhe relabive comembureon of eacly of the varalbiles
that make ap the madel Gedsendoal o subomalesd A5 oan eveensinn ol ik,
muplople recrzaaon will alsn allow pom ro fesr wiecher adghe o addwnnal
vanshle 1eor oo b ] conialagy e il [y I Al o ehe mede],
creer anel ubove these vang bl already woclodzd on e moslel flulugple
terresaon can alao ne red ta dransleally coneral Lroan addimoaal vane
able e wamablest whon exploring e preedicnve akiley of the el Saune
af the main sepes of wgeserh guestione dbas amlople rearessinn cam e naed
teoa e are.

o b well ooemof wemabler i oable o puediet & panigulo cuteame;

o wdach wniadle g e af varivkler o the Fest predicror o an ouicome, and

o aberler 3 pErrcolar rredicoor varsalsde vs arddl abl= o '|:-r|'--.'||-cr AN L
when the stfeees of suanhg vanalle are comealled 20 Lo, secially desealile
cespeonnd iy ).
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Hajor types of mulliple regression

Ther: ar+ 3 number of difiercns cypes of muulnple cepresoon analyees thar vou
ran sse, dependine en the nature of the quesnan pou wish s address The
throec maine cvoes of muliiple repression analvaes are:

« arandard or simolrancous;
«  Pkacrarchical or sequernal, and
*  ELCpWISE.

Ivpocal o ene sratiasecal lireramne, o will dird differcne sorhors uase
differenr tevmis when Jescrbing ehesz thiee M temes of mralople regcsoaon—
véry gonbesnag fon an expenenced rescarchern, ler awne 3 bepinne w0 the areat

Standard muleiple regrassion

|r'| ::I_and;:nl_l ||||_||I_|'|_'-|r_' gt Tgakto .=||| l_|'|.-:' ||1{'|£"|'-;:|'||.‘|E:|'|l [:'&-l |‘-1-\_'d||'_L|'l1':l v.-'lll.'||_:|-..‘:5 all e
erlzred e il B LIAT 1L Mrr|_|_|]|:=-.|'|¢-:_'|||:-|',-. Eacly ':'unjh'ptndtlll varsalde 15 evalo-
ared o wErmG o s predicnue poaver, cver and abewe rhar aflerod e all e
.:.r|1.-: I11-\.'|-ri|,'\-|.'-ﬂ|.'!|?"l:'|7 '.".'erml::'-!i-'-. | |'|_|;', = rlu-. e T |;|':-I'|'|h'|||“1-I'|.|'!.' u.h-:';l mulrirﬂ-: fe-
proasnm anawas Ton wanld use thes approach ol vae had a wr oar variakles
foor, wanaus peraanaliry scales) and waoed o kros how riweh vamance
a !_|4:'|_'--.;:."|der'|l -_-_-.|||_:'|!_-'I|;_- l:_r.:."._ .||'|1-;||‘I_'|-':' I_hr:--.: wWElE .-'||'||¢ L E'.~:|_'l|.‘|i|| H -] 1";|-:’|l|.|['| i
Bl k. T .-1'|'l|_'-|-.|:'||.!"| woalil alao el Tl losa mioch UINIC|UE v APLREWSS T o
depepdenr varsdle thar each of the imudependent viniables explamed.

Hirrurchical muldi ip [ TENTOAR LT

I hierarchica’ sceression (alqo called sequentialt che independenn viriables
are enterad wito the cquatiom me the order -|:|tr'|l'||'41 ke the aeseareher hased
or, thearezical provnds Vamables or sens ol vanakles are entered we seeps (o
bloacka), weh sach mdependen: vanable being gssessed inoterme ol whay o
alds 1o dhe preediwnen of che dependenn varabile, ali=r the prevesss viorlle:
are coraralled dur For example, o pou wonted Lo knew hew well opivmiam
prodices T sarizloction, after che ciboee of age wocomtrelled e pon weoul |
erter age n Black | oaral then Opomosan o Black 20 O e all sers ol wirnaldaz
an |_'"|'.-ur|_d. il -:':1-:"ra|| rnn:_;r_'| | E3 ;J'\cun:-;sn._'rj e b -;_'lf It ::hn.hr?- Fa1 |_'|r|_-d||:_'[ {I"“u:
J:pr_ndcnl measare. The relalive comnmibuuan ol each black ol vooalles = oalse

anem |

5 teprise multif_:lI{' rCErEsFion

Im tiepwise ratessian the seccercher proveides 3055 with a lise of independent
variakle: and then allowe the program oe selecr which varnables il erper,
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and inowhiek o aeder dlvy oo g the conatien, bacg o oooser ol stpciecical
vubers, There are chrer Jillerene veraoon: af shes appronch: farward seleciun,
Fackeard delepon and sexpwise regresasn. Dhow are a number of proklems
walbe 1hwee approaches, and soine cenniove ey i thie e ciuee concerning ther
vi [erd almse]l Befone pang shese appraaches |ownnld sreongly recommend
Ml ve soad npoom rhe jezues invalved (soe p 103 o Tabochowck & Fudedl,
FIHEL T amperiane shac you arderaiand wha corsedved, hive o chaoose the
appeopiate vanablzs, and alio ke oo wntecprer cha o pae that pou recence

Assumptians of multiple regression

Mulriple regression 3 one of the osaes of rhe atansne al wchmogues e makes
A number of assamponne aboar the dar, and o0 e all char ergamge o chey
gre viglared Iooiz: mor e rechnigne roodse om seeall samples, where the
Juinbmion of scnres icovery ckeowed' The follrweng cmnmare of rhe magor
swnpbions 1otaken frem Chaprer &, Tabachmck andd Fulell (1996} 1o weuld
be o @vod idea 1o read thiz chapier befors procsecme wub v analysis, Yoo
sivel! 2lae peiew the macerial coverad i che iarendie nem e Pame B of rhas
ek, whach covers the basuss of comelacon, and alio der the L of Recom.-
mended Relferenczs ar she hack of the honk The SISS procedures dor tasbing
theee asmmprione are Jiecnssed womees desal o che examples provided laer
m s chaprer

Sample stre

The ssswe ar stake here e peneralicabahirg. Thar o5, wenhosmall samples poo may
okt 3 mesule shat doe: anc genzimbing fannp be repestad) wich seher samples,
[ wour resules doopar generalise tooother somples, then ey ate o Tile soicnest e
valur, 5o how many cases o sakbecrs do yon nesd’ Calferenr svmhre tend o
give lifterent puidelines cancemning the namber 0l faacs iequired 1o mulnple
reeresspn orevens (LY p0 Y2 recampne s that ot social seicnce 1esearch,
wivrar 13 subgecrs por predicrar ane meeded te a ehiable spmpon’. Tabacrhni-k
aned Fulell ¢ 199 p 1510 grve a forrnala for caleubanimg zomple 53¢ requiremenis,
Labipe inco azeownt rhie number of independent varalles dhar vou weigh wo use
Hoa Ak 4 Em o {where mo= nomber ofiadepandear vanabledd ogon have fve
mmgependeant variablzs vou wonld need W coges Mere cdnes ste meeded ot che
dependent vanable s kewed, Far seepase sopressen there sheald be g caoo ol
Fiarly cases for every independent varial:ls,

Multicollinearity ond sinemilarity

Thes refers oo rthe aelarmchey amonp dhe indlependenn vaciabios bolk-
swlinearey cxien whan rhe wdependent canahles are hichly corrclarcd



L= 9 and sbave) Zrnpulaciog acenrs wlhen one mdependenc vanablz s azoaally
a combiranon of agber independen vanalles (e . when loth subscale scores
and she cocral soore of 4 seale are e lededld "‘-||||[||:-|: rearession dessn'y [ike
tealticnslbasariry o1 sinsulatiey, and ther cemainly don’t contribuee o 3 cond
tedreseoott, model, sooalwawy Chee k fon rhess problems befors wou stan

Ohassliers

Muliple sepession s very senziiee ta cuddiers Svery lagh on very low scores)
Checking o ezrrerne scores should be porC ol e srwnal Jata screemning process
[+vee Chapres &% Yoo chould do chas for Al che viniables, btk dependenc and
wedeperudent, char vor wall B wsimg o vour earesann analyas, Cherliers fan
et beodeleserl Taa e daw ser on altemoaovely, ween aoscore far rhat
varialzle that s high, boe vas coa ditferai Tro: the remaming clasrer of scorcs,

ASehtioral procediies for darecome ol aze sl mcleded ono dhe
muloply teetcewn pogidn. Oochers cn your deperadent vanable van b2
Hentined drem the stamdardsed resdual plar thar can ke reanesnod 1dez nihed
in the csample presonred Lacee i rhis chapeart Tabachiwl ancl Bl (1896,
p 130 Jetiee cothery oi thede il standardizsd tesudual walues alene abour
3 E o bess dhan =5 4

Nimnaliy, [ineariry, homoscedashicity, tndependence
nf residuals

Thicee all refer oo varmous gepeces ol the Jrnbarion of wores and che nacure -af
the wnderlyme e lanoeshup beoweens the vanables, Thewe asumpnon: cm be
checked fram the roswdias woatzerplos aluch 2 groeiated s« pare ol e mulupls
Fouresslrn pronndong. Beadnal: are the Doz nces beteeer e abpaaned o
the pr hered depeclent vannble (TR scores. The rezidua’ scarrerplons 2iow vy
o checl

« Moozl the readuals cboald Beongrmadly dueebecod abowr the prediored
My s,

o Lancams: the vesadeals sheold Save a soaghibine refatinelup wath
o b red TV scoree. and

¢ Homazodsoowe o vamiance ol the resclonls about predicied T sores
showld ko the sams Lo gl predw t=d geores

The smerpretaran of tlee reselual soacerplors oenergme! by 5155 w <
cussed lace e 1l |:'||'|.'|_'r|: ro Lawrrwer, foe o omesre Jeraded discussion ol elins
ruher compley topn, scn Clegen 3o Tokachon s g Fidell 199810

Faccher readios v mgiople regmesnon can be foumd norhe Becammended
Foforencez ar che ool of dhe boclk

Thopter 13 Mulfiple regression
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Detnils of example

To Merrane the uze of rubipie regreesion | wall be wamg s oseres of examples
Caken frony che surecyzav daca Fie than s vrluded an che welare wah thes
Feaok (see powdd The swvey was designol 1o explace thz Getars thal impace
an reanonlenns’ prechnlowical sdpasrmenr aral wellbemp (w22 the Appendic dur
Il detals ar che arudy ). Far rh multiphe regresson crample Jderailea] | liwr
[will be cxplarmy the wnpace of respondenrs’ perceprasns of conerol an then
levels of preceivsd srress The Dicvaure i s srez soggests than of poople
feol thar thew gie we o of chiear Bues, chey are less Dkely @ exporence
sercss’ Ie the gnesnannmire there were cwe differera mz asures of coneral e
the Apprndiv for rhe referanre: P theas sczles) These inclode the Masrery
scate. which measmrey the dearee oo abich praple feel ey have conrmal mver
the events my rherr Dz and ehe Paicerved Coneral o Tneernal Seaggs seale
VIEANEE whicl mcaares the Jegiee v whueh people Gxel 10wy b conrrol
aver el mrernal sraies (e Finorenns, r]-.;.._.l._-_l-'-.n aru] F"l"-'r'i-”-'ﬂ reacfanGgd

In chis example | am mterected inoexplonmg bow well ahe dMaaory wcals
and ahe PS5 re able we prodic worrs Bnoa measire ol poreesvaad s,
Mhe warables veed inrhe examp’ s covzred inodhs chaprer aee presers el an
the Fellwng talle.

Fiaie g Yarlatde name  Wurabie lpoei Coding Insiruciions
AlTay 25 12 bress TG gl G ES Tolal sczrs or Ine groen s Siress

ol RS wrEr AT dTE e
1=y -0l Gess

i Tl TArne o2 Janmn Rlsl soare ae e Qemonegs
Al b al Flales o el ot rrernal Siaton snale
righ mroare nsale Goeales

coanlg vemr rasraal s

Ir g T--al idainey Tal woper o 12 WAasle sy gl
=gl g == arhizae Faher See
U pen el CeatTn Rl FURRDE
Wl CHIUTR R

rarloog, Te'a Fronal Cearatnlite TORA! wouies; 40 the
| T e TR TP T Tl PR I 1 L |
LAl ahizn creesrs Cle gl gres
Lpowehalh prashe spe o presers
| LERU AR LT VL) LT, e

5= o .LJ.\_- ir e

—_— —_—

Itvz a g Wlea ws vl dhecagh chose exmnple: un o the compurer weing
rhei dara 0l Hands =n pracisce 2 alvays bevcer than o reading abaur ie m
a b, Feal tees rocplay” wich the dava Gle—enlsirgie aber cariables Gor ol
amven the were veed o the evampls. Soe whio eeaoles powe 201, and Ly A
epzrpro then, Doing e the est wowy of leameng —paetculacly ah chese moare
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complsx techmgues Practice wol help bocld woan canfidence 1o when you

Lo b avalyse wowr owe Jaca

Tlie |_"-::|n'|['-|-.*.-: e luded Bl Sy COver the var oF Srandatd }-.-fu|[i‘|:||L‘

Regression wn:l Hieraro hic al Roproessinn Bazause or ehe conu G rhar have been

evelled e mae o & vise klnlripic Rearession wed biraioes, rhese reacfess
Levelled w0 alue wae v Siepawise ko Res I 5 1l 3 h

will mt ke allnsraned here IF you are desperane 1o e these rechmnes [deapire
ek warmngs ) | aggest vouwread Tabachnuck sl Feledl 41996 ar ane o the cther
cexts listed e Rerescoces ar she end of the chapie

Summary for multiple regression

Ledmple of ressarcn
I ABSHICE,

Wehal o yew nasd;

whak dros il 2o

A amrphnns:

1 Dape wzd A e Dwen Fresasoees ol cenal
rrngsieny, FCOIES) prooel porconed slress™
Hiowe rinil wd3iang g o petsgwid sless seores
CAan e 2a0lAinac ny SRoES o hEss ran
sogles

£ Wnich is ke bon pestin s gl pernaseed siress,
cam'ra ol xlmnal Carrle (RRsIRcy s2alsh o
comfra ol ol srarss (FOOIEST

G f we condrol or e posnlee elacr ol age and
son.ally desrabie regpoed iy s bhus a2l of
wariabres st able 19 pred o o sqridicand
AMCANh o IR Variane 1 Ocicesn SIregs’

Lra canhmnras dependenl warabile [raal
LarCEnan SIREsE)

Fao g merd Lonlnacas irdepanasn vanab e
imastiEry, PO RN

(You Can alsg _se d chalamnus mdepenasnt
vaoaDles 1€, maksia . lesvalen @)

PelH el dezioressmon 1l ven how nncly al b
VAL 0w Seper-land warighin cgn pae
cxplamgl By yogr rmdopandonl varablas 1o
et oy 2h aghTAnom ol e oreludrec sonlica wn
Al each mcdeppendant var abilhs Tasges allow won 1
aelaiee ae e Alanstical @ ghificorcd ol e e,
Bexthoae Lol gine medel tecll and st eaecingl
g pendent varnahles

Fba mapr assamphons o maliple rearesson are
dezzribed i o garlor sechen nf tis chaproe
Corne of hese assumiphons can be checksd as
Earl ol the mullipla regressan analvsis 1mess are
Hluslratad an the example P st lalows)

139



140

_ P85 Swvgl fanual

Standard mulhple regression

Ir chas exarpls rwe puesnons will ke addressed.

Cepsln F Hiowr el o 192 Pl Paedsudre s aF Sranal fmasary,
FLOMESY oAl el SIESS? HOw miech i) snce o perC 22
=bIERS BIame s 1 by Sepla i oy BSOres ar Be o o epales?

Cheoshns fowback i the Besl predakor af pencoeed sieess ctenral m
L vriereal Cermin (Maslery acac) of nonabrol o alee el slalos {PCOIRER Y

To cuplore alwse gquesnians T oaadl ke wsng suamdand maliple vagression
i srecive: al ol ithe ienlepenadene vanablzs beang enteecd mra the cquarnnn
ar renee Toe pesnlrs wall mlacore hoaw well rthis wor ol eariablez ¢ oable o
|'_|T-:'|.|ll.'I: srrest covels, apd i wi T als 2l os e g b wniyy, variance cach of
the idepeaden: wamalle: {maseery. TODISRY sreplams i thz Jependen
wareghle, o and alvwe U coher mdependens variabla: ineloded onoche o

Procedure dor stondord muliple regressin

1o Froem the meou o0 il eep of the someer click e Amalyze the
ke Wegresaion, thar o Linear

[ =]

¢ hck o v comipinnene depanden: warille Teor, boral [-.;_-1-‘_-;-i-_-._-._:

stress: Pparres<]oamd mewe 10 ivee the Thependent ke

1o Chk o e andeperdent vamalles Gt masreny: oed, qocal
PSS rpoones ) amd eene dhemn inca the Independent oy

d, Ion Methodd, ke sre Emver oselecred (o anll oive von oamd-

ard metnple reoresnn

Cleck oy rhe Beatistics huaroon.

Wl

o Tk the Fox morkel Esrimates, doddel bt Descriprives. anad
Crallinearicy diagnoseios.
v Inothe Residuals socnon sekh she Casgwnnr dingnostics and
Ourliors outsde § o stamdand Jeviarions
s Chick an Concinae
G Click o ol ﬁphnn_ﬂ Turion. e rle Missing Valurs e chiek
vy Fxelode cases pairwize
7o Lhick on the Plots B,
e Ul o *FRESITY awad rhe arrow Tarron 200 ey thije jume
rhe ¥ o,
u bk o PZPRREETY andd the arzewe brnor e o ks i che

1": |‘-I:-:.

-
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+ Iporhe sccrion heahed Standardized Residwal Tlets, rick e
Mormal probabibity ploc cpoen.
¢ Click on Contiawe
H. Click on ciw Save Durton.
# o the secown labelled Distances ek the Mahalanobis oy
[his will idesiedy mlosariate atlicrs for yoen).
+  Click sm Continwe.
9, Clies on O

The cwpat gemeraced Trons this procedure i shown ke low

LT TTENN P TP
Tatint P i
Lt Teral wa ooy | Recal 230,55
Fa s Tula aevwrsad r |
| | ) s st
Canzl=lon con:
Tnls Maadpey ER 1 0 Th
| Trls. S CIAT LR Z 1080
T 1 Il Talm ar=nrwd
1"l LaHl
porem
Talal bheary auh fal s
Talal O vALE BT il
e ——— N—— -
H Lalal prezsz el
3 E FE 412 128
A
Inlal abustmsy =94 | (B[S L
Takal 1913550 =on | a1 1|
Wzar Zaraavw T
] Elka i
LER 1 1= q1=1 S wrnan B Beganre | tee Feleeols
J | Lka' 404 L 1,0
n

bttt B IR Y Bt L PR I d T L e N LR T V]

j TR F T PO e B o i B B

L
Mearl HTT  ERLNEILATE RS ™ ko ~ i - N -
! LS [ CR M wdus “la i Falland (IO ul
Hemepnl 330 [FIETT
~vn PR el 1oL

T Pisdetee Feonesen, Toal POAIRT Toal ksaey

Frirmtle ' uasled T4 o= =avel adiemesn

M AT =T A
. oy ey
Poriok ([P} ' fim i Wi
T SOTLLRE LEH 40 4L - S
Toad - -
Sl | [T 4 |-1du -1 &
e
— a i " =ra1 Irs, T - 1

B T EE PTUR TR RPET (P B3 1 [t e e L

11
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RN LR

Deser iz vasably Tal esiewid shess

st —_—

interpreegeion of outprt from srandard multiple regression

Az vath the cutpor from Aol the PSS procaderes, chere o b af rather
conlusing nuwker: corersted 3 vopoe foom egiession. Ta help yon malke
semee o1 this, Tanll 1ab e vom op citadedd Livar ol the oo pul Lhiad was ek zmed
1t arpwer el |

Step 1: Checking the assumptions

_'I'.-'I_uith:n'l!inl::lnh,'. The carrelaoens Frrwcn the vaoalles i v arnwdhll are
provided mole pable labelled Correlatons. Check shar gean nadepamadeny
varialley shoves an leasn some r-l:‘l.'l.l_ll_l-ﬂjllll_l with v .i?lwﬂ{l-:"ﬂl vaneille § ol
J oproferaldvin Ie o thee caze b®y o0 the seales PTon] Mooy and Tiual
P55 wom=lare substannally wule Toval Percersed Sieeen [=6] wpl =50
reepective [yl Al chec ke thar the sarelanion berveen cach ot yoar wcenen.
e wariahles o nge roe kighs Tabogeloes apd Fidell (1996, ¢ 53671 oo
e wen "thank -:"|1-."I'||||l,-' I |||.|_'|||-r|||'|_$ rec warvilles with a0 heeworne
correlatian wob, sy, T oor prere e sdime analy ', [¥ i Fued ',=-:'|I|:|.':-."|I' = rhos
acualion vou may read 1o covsder onulung cog ol tee vaealled ol
WL ale '-.'.-|r|1||;-|r,' {TI"-IH 1hi_- IR 41 -I_l|. l|:'|!: LLN TR |||-_:.g:'--.||,. l_l_‘:-rlu'l-ll_-ed w1 |:ﬁl:1':t;.‘~. [I'I
the ex-mple presenred bers, the corelanom i 52, which 1w less rham 7,
the redore all Carmhble: wall be remrned.

Slas alis -|-.‘--.|"|‘,\-|'|| vl diagnics o g warglles o [INTR al

the crogliple w fre s proprem Thase are |_'|-.'h:1|l,-.—"-.i e the aile Ealwlled
Coclfivicots. Lowk lew the walups PIVLTT N0 the volwmn Feado] Tolecangs. Tl
fa el plared T the boomenda: [ B for e b varaliles 1 the valog o overy low
tresm 0T, rhesy rhas madicares thet thi madniple cortelanan wirl srher variallss
12 hegh, vpEsnng che pasatbilirs gl muloeallivearsy. I rhas pample rhe
ve e Foa e rann :I'.I‘II‘I,'-\.'I'I{lr'rII_ vartilbles ad gt reapec b L33 e el
caag 1ot we i e appean 1g lave calated das T T TS
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Oitliers, Mormalior, Linearicy, Homoscedasticity, ladepeodence nf Re-
sifluals. Cime ol the wres rha thew asomponns can e checked s b
meperang the resduals swacterplor snd the Mool Prokalelivy Ploc ol 1he
represeton ctandardised tesduals tha were toquested as pare of thy analye.
Théew are peeserwed ar the end of the ourpur. I the Mormal Frokabilicg Plor
wen are hpang that vour poines waill ke in e oreasanably seraighe diaganal Lipe
friom botwsm lede 1o wop oshe, This would supeea i major devinions fism
nermaling Inoibe Scaeremplot of the sandardised resduals iehe secomd plin
dicploved) you wre hopme thar che resduals will be reoghly rectangularly
distnibued. wah maose of the scores concentrated i the cerwe lalong the
O pewpr ). W har e dem's wane baosee 15 a Clear ar spstemane parem o your
revidvals =0, curalimearn or khagher on one side chan che acher). Deviarions
Fonw 3 coneralied rectangle swggest some violamon of che asonmpinma 11 ygo
Fwel thes o ke the case wo b vour daia ] sogoesr oo se- Tabachimck and Fadel!
P19, poc LT 1290 dor 3 tull desenpeion ab how womerprer o vesduals plar
gl B 1oz ch ompacy dhae viclaoons ey have oo your analvas

s presence af ouachers can alay he derecoed from the Scarreeplnl.
Tl bk aral B D C 198 Jelowe sabiors as cases thar have 3 scandardised
recicual pos shaplaved moche scaterolocd ol wore than 33 a0 lew ban =300
WA e s aples, e o vacemmon o Bl g nomber o winlying reanduals
Woyrm orede Tasd a0 dew 0 ey pel be necsezary beocahe ane acron

Cpthers an alae be checked by swspocnng the Malalimobe discances 1has
are r'-h"-.im‘-.-:i b rhe |1'|.||'|'-:'-||' Tarf st QrEITAT These cor misr AMMEIT 1 “hr
anrpug, oot rdread are presented inoche dae tle 25 anocxra vanable ar the znd
af wmap aea Dle yielah e Too s tencity which cozes ane cudiers voo widl need 1o
deceermme b erncal chy wuare valie vcupe dbe iomiber od iy peedene variakles
25 The demees of Treedon A L) bor o dhese values can be abkromed froom
Alaries Leat face Jalse miek S Fadell, 19960, Talsle €541, Tabachnick and Felell
apateil et an Alpha lewei of 000 Ulsing Tobachmick and Fidells 4 1993)
amdelineg | Forer somrnameed aonw of the key valoes tor somon the Table L3101

TAsLE 13,1 HNumber af Musmbear ai MNurmber
-l TR indep. lndep. indep.
— UESh W Sl wariablex Criiical walua varsahlas Critlepl valps vad a8 Critleal valwa
Sutaiitng . : = e — E
] B | d IR 1 (&= F Is crat
(TS T L P . O B 2O.ES b SRS
wher Bt e miterte om e sarle w o mnaserk oan Sl R an el e 5 g :
At Pl H s 1SS, dearedr alie, T Beang pezl 1 3l ade o) Bae aowl
Sarlage L o= oty Piaar

Toowze thee rable wen necd

e docrmins e omany ||'|:‘{-":'-| rndene warmsTen ] ke ncloded o wonr
mudriple regrewion analysis,

o mad s wabas o oee of the cshaaded columns, and

a et acTmis an T he :-||:||:?lr_'r:lll voliwes e gles oy vl AQQIERTIALS vt Al vl
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I this example | kave owo yedependenr vanables, 1hemefore the crineal
value s L3 52 Tabind oo iFanye of the casce have a kMahalaocks distanee value
gxgeedmy Lhis value | oneed o run an cddinanal analsziz Thiz o oa somilar
procedune ra thar derailed in Chapter foroadencory ouchize {usane Desceiprives.
Explare. and requearine others from che liso of Statistics) This cime «howoah
rhe varmble roouse 0 RBah L [rhos ie ihe osera variakl: ereaced by 30550 The
fwr hugheer walocs will be displaved, check dhar none o che values exceed che
crivcal vobue aboamved oo the cable above 11 ovou ask 122 the preciam re Llalel
the vases be [0 then vou will e able to wdenoly any caze char docs cuceed chas
walue, Adrhouzi | have nas displuyad ic hiere, whien | checked che Wahalanotbs
distatizes weing ghve sbove procedore. [ound one cuclzing case 10 nomber 507,
wirly & walue of 17571 Given the size of the daca filc, wows non wnoseal for a
Feaw cuarliers to app=ar, sm [ owill nor worme 18 muoch abeac chis one case.

wtep 2: Evaluating the model

Loak oo e Model Summary bex sand check the ealue green wnder the heacding
B Square Thiw rells vou hew moch af rthe varsnce -noche Jependera venakble
{percetved suewed 12 caplaned by the mode’ [mhicly includes the vanables of
Tocal bazrery and Toral FOOUSE1 I thos case the value o 453 BExpros-ed
as 3 parcenicac: Cmuloply By IO, oy sledoinyr cthe decimal poamt cweo plozzs
e e, chie means thag oor medel (whh ineclude: Basarg and BOOEE)
cxplaine 4a S porocern o the vananee in peremived ertess Thas e quite
rospectable ek dparticuladly when wou comoare wo1n samie At the resules thaz
are epoted i he jowmali)

Yo will povee rhat 3155 alss rrovides an Adpoested RO Sgnace caloe an
rthe outpur When 1 amall sample iz iovzleed, the Bosgoare valus oo the saimple
wid: o ke a rather optimiscic overestimatsn of the tue value o the
roovlarean (=== Tabachnck & Fidell, 199, p (647 The 2dprced 5 spiare
spAnsLl Coarrece:” e walue naoproaade a bewcer catimade of the tous popaauen
wvalue, TF wou have a small sample von mae wash w oconsider czpmecine chs
value, rather than rhe notmal B Squate valoe

Tor sk the =arsnical sienaficance al che cesolo a0 s neceszamy o leak n
the wable Lalelled AMNOWS Tl 1esr: dhe nell bypothess char mulnele Bon
b populien cowals 7 The madel ueolay =cample reaches stanswal sgenn-
coene (2w = 20 clos raally means pe200s)

srep J: Evaluating cach of the independene vaviables

The nese thine we want oo kaaw 1o wluch of che varables incleded inoche
el cemendeed woohe prodicpon o che dopeielent varale We ol o
wigrmibign o the antput boe labelled Coefleients Taock i the relomn
labo Ted Dheta urder Standardised Cortficienrs Too compare b Jufereont
virtablzy 0 momprtiana vha voc Look ar 1ie standardised coclhcienms not the
artanedurdia,d v, CSlandardsed” means thae alwese waloes for cah o ihe
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dillcrem vapnzhles bonee heen corvenied vo che samie scale 5o rhar goa con
campare them 25 pog wene Wetcsied i consmueomE 3 Topessicn Squdiion,
poa would vy e misiandarcheed cocflicizne valucs histed 23 B

Mo this cose we are cpdzrested ine compaming the conmbuumn of eaclh
inde peocem warahle, rhersare we wall nge che berg valuss Look dowr rhe Bary
calumin and Towd whie b Fiera valoe o rhe |argu5.|: [ianoring any n-.:_:_g.ari-.-u: 40 T1a
et e e o b pha case che Laraest beva coefficient is — 424 whee™s s for
Tomal klasreve. Thie meane tha b vanable maies che serongest wiague
cancoibutior. o gs placnng e dependent vacable whea che vanance explained
Ly all auher varalles o the nnsdel - comiol el fzr, The Beea valae for loual
PCCIAS was wnghrly lesa (=48 o aning rha it made less ol a concriburian,

Far cwch of there varalls ek ohe valoe in e calemo marked Sie. This
rells yeas wherlyey tlys vanable vk e oacuwlly siondicont wmgue aonri-
aurem e e sgmanen Tlas s cere depricdent o which vanables are ircluded
mche egquaniga, and how mugh .3‘-'.'-:.:r|i,|.p Lo as amang the amdependene vanablzs.
1M he Sige valug o less than 35 (0], W] e then che vaciable s making a

slEni et unsgue conrfbocen o8 the predibion of the dependens variakble 11

mrEIcer chan 0% then yono e o hinle ehige rhar vanable 5 oo mak.ing a
s fiean wrmpue cornlniwn o the predu o af vour depznden vaniable The:
maw he die o ovarlap warle aehe imadependend vapahles ip the model In ibee
caze. beach Teral Mastery ard Toml POOMES male 3 onigue, and scacisocally
semruficant, contulutmas b ihe predwtion ol perenved acres woores

The resulrs of the analyees precerasd above allow us 2 answer the owee
queitions posed af the bepinaing of this seeren Oor model, which nelndzs
conreol of exterml events §hlastord amal comnnel o inienal semees [ TOOTRS).
explivre 6 & per conr of the varonce o perogeend slees (0esgon B O
thaae (wo vanables, mantety ke Lhe |:|r3__{'.::1 e renicniburien (bera=
—alt alchooels POEOIAS alae pende o slatiptwslly wgmhcans conebunon
(Feta=- 38 (Ciaesrion S

Sironge looking numbsers

Moy Oorral o mighl somE 2ornss SPANGR ke Awmnbge s wlt ol akes the
e 1240073 These narbeis have bren wncten o Brasnting ratagon BBy sar
Ragily [ cocer ) o 2 e mge ramban far prasentaran o pdur sty The
numege GUer dwe Eoarls wou how many plEres ¢ao nesd i shdo the dncmal pgn
e masran flies v F o onejgatvs shil the cacireal scnl b ol o s
pesciee. sl 0o the npht Thews'nee 2007 hecnmes 0124 The rombes
[Z4002 wul ke b owridlen as 124

Hierarchical multiple regression

T dluserare tha wee of hicearchical muluple segresaonn Dl addess g gqueston
e bl on fron ebat dscussed a the previnns cenngle Tios tipe T owsll
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cvzhpars rhe abalire af rhe madel [adgeh mclndic: Toial Magery and Togal
|"[_f{_'||f‘_';3‘_':~'|- I'th E'-re*n:ll-:"i |1L.'rr"|._ n'ud vhrest BCOIPEY, :.I’n-r r'::'-r'lrr-:'-“inl_! '[r'“n: H r||||1||:'¢'r o

AbJimal wariahles Gaee, secal desraluloyl. The Jueshien e oag dolloses,

eesfeads 5 W owe Soalesd o the passible goland ol ane =l st lly
cles rag e RAtandlng, 1 o SE1 ol wanalles CRasiers, POOIS S il
avde i peesi bt g ferl canl armoond O [RIG cananine o e 2reed Glrins ¥

T addie=s 1l quesnen we wall be TR lhuerarcheal |'|1I;Jl||_:-|{-' FEErE A 1In
|:i.|-|""|.| [E|.|.'IFE'\.] L s fll-‘:l.lu't'“ll.ll Tn:.'r::-':-'n.*ll:' '-I.'I:'ll!' LICATS .I-.|:\.11 e “]] I"'t' enlcring
cinr eaniables nosrepe o Thowks e oa predeseemined order oo lerning the
-:"u:':r|1|'|ur-:‘r Aee |-:‘.|-r'. BERRLY ] .|_|- |":; e [ LA Fl'jr e 'I'|."|-__"|'|.'."\-'.||_'\II"I:I I rhe I‘.lr-r
blec b wee wenll Fores’ s and saccilly desnable esponding e e analeare,
Thias haz the ckecr o sasnsbcalle -.-.||'|11|':-|||r'|g It these vinagh'y s

||'| 1he -!!E:x:::-lld Aepr we g2aler l||.r. -_‘\-I:|'|¢.| |||-._|-;:pundq:':l_ l.-'.'r|.5||'||re'\_-. il I_l‘:q
“eequad Il.'-r'-' da d L"I'Ul-L. JLUIZL A% W I.ll'\.‘l 11 ';I'llt e LA f"‘:i““["l':- T}'“: lg'”.t' e e |.|'|.|-C"
rnz 1w thar rhe sossble gfecr of moe apd 2ocmlly desirble respondeg e been
retncved” and wer con raen ser athether awe bleet of independone vanables are
stll] alile wes exploner sope o chae emadmme vacimes e dependdent vanable

Pratedure lor hierarchical multiphe regresson

1. Frome the mueng ot the rop of the soreen chick cn Analyze, chen
chick o Resressien. ther wm Linear

Z. Chowser yor comrinons dependenn variable fea nocal pere eived
sepess el prove it e rhe Dependene hes

30 Meae the variahles sons wish oo coneod Tar wate the ladependent
Fav e w, e, cekal social desierhclice ] Thas aall be rive b bicaek
of varialles 1o e enrercd mothe analvsic {1RLck 1o L

3, Click on rhe Purran marked Newr, This will onee vos a0 secomd
'.:|'|-.;-|.'F'-'.'I'|'.|-'.'I".l' '.-.|1'|.'||'I|C.h h:u. fee b2 yoown 1'-\_'-\.'-.1:'|-.I |.'|.:"-C|-. l.'-l‘. '».'.'lli.-||'l|q."h
ware Syon shaanld sec Block 2 oad 21,

3. Uhorse voar acxr Block of indepencdenr variables 1o, roral mnas
very, Toeaal POC =S,

o Dmele Merded Do makoe sore thes thos s ser oo the Jdefauis (Ener?.
Thiz wrdl cove o aaoedacd 1|||||:_||!|-e' TeuiresHm S e h bl of
L i.I.I'I!.'.'\- snle I-\.'II.

Fo 03wk oo the Segistics hutten Tk e Teaes macked Model Ft.
aud Bosgared chanpe. Uhck on Cantime.

B Clhek om the Options Faceen. In the Missing Yalues secton cick
en Exilude cases pairsse.

B Uil op Contmue and aberny CHg
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Thtcrpretatiun of ot [romy Biereerihical mpelreple vegresgion

The ourpur penerarad from this ansbeeis b cimilar ta the orevoos qurpur, b
with some exica preces of mtamanen I the Moadel Summary ke there sare
rwn medel s d Madsd | oretere o rhe firn Block of variebler tha were
crrered P Taal socpal .'In,-':l.r.~|7~||lr'_.' aind J!.;'E‘!l, whie Rodel 1 oimcbodes sl ahe

——
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14%

watuablis that were cntered w0 Boch Blocks 1 Tostal ol 4,|-.-_'._;|'r.;||,'|'||:1,-,,-I ape, Toral
mageery, Tolal POTESE

Step 1: Evaluating the madel

Clieck the B Sgquare vzlye- in che e BMocle D womnzary e Sdper the varables
i Bluck 1 [wevial desrakiiize, aged howe boon eraered, che cverall model
ceplame A7 proocenl of dhe vapange (237 = [0 Ateer Black 2 1Toral
Slasmey, Toval FUODEESY have alae been reiuded che model s o achelz ceplaime
Fiod vor comt (AT = 1000 Ie as ampaeczon ge nole chae rhiz second B osguare
vishue e hedies wld che vamables Tnop o Bhcks oo puse theac mchaded on
e ecomd aep

Ter i) e b s o chas cverall vanance w esplained by owe variable:
af neies Ceucerg, POCTESY alier che clleces of are and socia™ly desirahle
egpanndmy ate remeaed vy neec W laok an che celunin labellcd B Square
change. v e cwpal prescnoed abeve poi will s =m0 he line marked
Shahl 2, bt the R ocauae change walos v 407 This means rhat Masrery
and PSS enplon ang seddiigeea b ¥ per oo 0107 0 100 o the vanance
i perteved sieea, even when the eflects of age anad coucally desirzrbie respond-
g g wtwatioally Convallad for Thos g staoeue ally e an conmbuman,
noicheared by oche Sip Foochanee value dor s Doe {0007 The AR,
lede oalieargs abar the pucadel 236 @ whole (adush inchades both BElacls or
carviblez e agnmweans (B4, 47 00=24 78, pe Q005

Step 2: Evalualing each of the indupendent variables

Tov kel aiar B weell =azhoaf che vanables conecibocs o the 2quaninn we necd
i bhsk o che Coefficients cable Alwars Laok inovhe Model 2 oo This sumnrises
ibe revlns, wuh 20 he variable: sprered 1mia b COAL AT :_H-r;nnlng the Sia.
woshonn, dhers are only vees camables duae make 2 stansucally sertcang conen
bncion Cless than 050, Inowder o imporiance ches cres Masiey dhoa=- 34, alizr
e opt ane Toal PUCHSSE Chegz=— 33, stter maandingl Moither age. nor
sewal dearalaliry wmade a ungue cenerbanen. Remember these becs calue:
scprzsen the urigue cnenbpoop of each vanable when the cverlapping efecrs
ol all cvher vanables g ammically ceoeeved Lo duerem sopiatiome, sk g
ditererd san af inderencdent vanables, or wah 2 differemt sample. these valoes
w-:ll_lln'] x,:]':.-llwq:.

Prasenting 1he results of mulliple regression
Thers ore 3 number of ddletent wavs o preennoe 122 esule o mulspl
resressnm, depenchng oo vhe vepe of analys: comducred and the mature al the
resmarch gucsien [ owonld recommend thar yin see Tabachoigk and el

Vb Chapier 50 pp 153 191 dor 2 All discession af che presenranon ol
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moltple regression analyszs Tabazhrock and Fdedl (19940 provnde examples
wf qandard and sequennial mulnple regression resule: e the el o Jderan’
reguired for a thesis

The Febhorer Blgngal o0 che Amencan Tevcboloe al A craoon ol
provodes purdelines and an cvample of Sow vr presenn the rescley of muluple
cegresin 4 199 pro DARCTENY Ay aremamupn chew ageean eleac weng sbeulld
indware whar tepe cf analese was perbarmied [sbandars or heerarchacalt prescide
Ledh standardized Therad ond upstanedardec] {3% cosficents and o ven
pecloanne.] 4 lwecacchiooal noople regressen, yen chunid oo procdes The
B osquare change values tor each ceepe Assogosted probasaling vualuey sheold alaa
L proviled

Ir wenld ke 2 g-u:'-:lrl waz bt ook fee ssenplo s af 1bhe presac i atiom al e re 11
sedbizrieal :lr'-a|':,'~,|~,' in bhe prormials e levar rog e CAPE AFeC T renr _|:_|l,;|rr|.h|'!.
Faive st renn T8 [T TR PRI nd CAPECLALIT, Civen e sewert AL ST
paluesr: am penrndls e .J.L'."-, e ande 4 broel snmmane o the recles g
prozsenles ond teaders are encveraged o contaet dhe autior for o copy of e
mll resnlie.
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Factor analysis

Facrer aralysi i differenr Trom wany of ke other techrogues preseneed in
rhis laaesk Ie s mve :l-.j':-\.lgl'll::J Im el hl,-'p-'|-'|"_|,-'-.|,-:-. i e cell vou wherher ope
growp 05 sgnifean by diltersne co amother 0w ooeluded inovhe 5055 package
aioa Wdas redoc i’ 1I.'I.'|'|11I-H,|l,lr I " abes o larpe set of variables and lanke for
2 wav thar the dara may be redveed” o anmaoansed warg A arealler sor ol
Incrars ar comepnnents. e does thie b Lok img ber homps” o proupe Jmeme
the inrer-cnoelarpns of o sen of sanabios, T oe 6 ane alimost impossble sk
rer s "!'l'|' v wirh :'il"ui'l'hll'l[_l' rare han a souall roenler o eaiablen.

his Famde o Tagugr scalvne techogues bhas o romboe of differers oses,
Ir is wicd cxcersively '.",' researchers iavleed ool -:|-q'l.-'|,-'|1|,:-|u|-;r|1 il evaly
aron af ears and wcale The wale developer sncers il o bape reamber of
individual scale irems and guesaons and, by uame Facter anebvoc rechnigques,
they cane cetine anil rediee these items €0 Toome e siealler cwrmber ol Coh=rent
subscales Facrew analva: can alse by osed voredoe e a large swenber ol telaned
warawhlze o 3 more manageable numiber, prios ta nang them in coher analyaes
auch as f.',||l:||."|: regioesanom O muyltivareate :=1:1_||','.:-|._x ul wnane.

Theve are rene foin .'|[‘l|_"-|:|_'|.|1'|_"_r-;, ra Fawher anslae thar vou wall ses
dezercbed i rhe Tcrarme—esplorarory and confirmarors. Explorasars b
alysis s oteen used inoehe gy srapee o rescarch 1o padher fariatne
aboor [explare) dhe wieraelationslops waong 4 sst ol vanables, Contimaery
faceal analysiz on the caber hand, 5 3 more complex and soplasticarcd w21 01
rechniquas uzed larer vn rhe research process (o test (confirm) »pecdie b, -
sies of theorizs concermry the sremcrure undarleing & sel of vanables.

The tenm raceer analyas epeempiaacs o vansiy el odhAsenl ahihowgh
relaced reckmiques O of the man chaomenan: o sooeeen what o tenne:d
proncagal componsnts analvis TPC A and factor analyae 4100 Thesy 1w w0
el teclimmsues are sonlion i capy sy mnd are afien waed |||I,i.:"r-.|'|.'=||:|!='q:a_|'_'-|l,' 2y
cesearchers. Fach aremp rooprocluce a maller morler of Tinear combavinons
af che arigimal wariables oo wae rhar caprores fof aceoming ford mas ol ghe
wariahilicy sl panem o rearelaresns, They alo AdTer e a v ber ol s
bswever Inoprnsesal companenrs analyas chie omginal vanables ane Lrans-
termsed nea A smaller st o Lo combmations, wils all o e variamee i
the varial-les baing uzed. In facren analysis however, i are - snmated vang
a3 macnemarical model, where only rhe shared vapancs Goaralued (e
lanachnick & Sidell, 1996, Chaeres 1Y i mare inarrmation am ol

Alrhovgh borh appooackes SFTA and FAY crrens praduce simalan =esanlis,
baonks Ay the topic cfien difer o waems el ol .‘||_'-l‘a|-.‘\-"!|.'|'|. they recommend
Stevens 1896 ppo 3oY-201) admits a prefercnce for princrpal componen,
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analysia and gives a mombar Af reasen: far iz He suggese chae icois paychio-
wictnic ally sevrd, wompler moabemanically 2ed b0 avids ssme ol rhee peerennial
problenn- wirk Cacror mdederoinamesy ” associaced woly (eror analyvsis (Rrevers,
1954, p 342, Tubachnuck and Tudell (1996, pp. H82 8635, o chew revicw of
PCA and FA conclsde that ' you ate inczresied iooa shecrecical sahunon
vncrncaminatad by wroque and errar vanalbey, FA 12 your choice Lr on che
ather bhand sou wanc an empirical summary of the dara sl PO G5 che hetoer
chowee’ [po G " mave chosen oo domomstrire proncipal comoonerss 2l
wm rhiy chaprer, bewever b vou woold Tike e evplore e acher approache:
turthrer, zec Tahachmich and Fuel] ] D65

e, Althoush PCA eechnically vields componenas, many authars wee che
ferm jacror to ceter ta the sorpur of both PCA and FA - %o den's aszume if
wod soe abe wern Jactor when wou ae 1eading poocial amicles. rhal the auhor
b weed AL TFacrar analyse s werd a5 3 generad retm poorefer oo che enere
taraly ol e hnwgues

Apchicr porential arca ol conlusion anveoivas the use o the word facwer’,
which has differene mearanas aral vees on dufferent repes of stanaocal inalyses
Im dactor amalysis ic refers co the group or clump of celated vocables, whale in
analysis of vanance cechnigques a0 refzes o the mdependem vanable, These
are very differene changs, despece the rame name, o keep rhe Jwoncnon clear
i yowr miind when vou are pertormime che differenn analees,

Sleps involved in factor anglysis

There are three mam seeps in conduiong beor analese O am wany the term
Mo peneral sense oo mabicae any o s lamoly of sechmgues, indloding
provcpit compenent: smalysiz).

Step 1: Assessment of the suitability of the duta for
foctor analyses

Fhere are pa man msuda oo consaden o devs rnoming whether & pancula dana
ser 15 suskable far lacear analvas, camiple sioe amd the screrprh o 1he eelancooslag
amnng the caranles Goorems ) While there s Tirrle sgresmenr among aurhors
concerpamnet hooe laree a4 sample shrald B, che secrmmmemdanion senealle s the
latges, the Berrer Inosmall samples the corelanoa coemicienes among the
warithles are less gelable, condwyg mo vase mom sanple v sample. Facrons
chramed 1rom small data sec de nnt pencralise 2= well as those deswvzd fom
latger samples Tabachinick and Frdell 1199400 review this isine ancd suppesr abar
icis combnrring ro baee ar lease 00 Cases 1or Tazror analvae O BT Thomeewer
clev do enneeds thar of ehece are eriog, reltal e conrelarinne and a few, dsniner
Faceers 4 smalla sample size s adequae’ vp G00) Zoevens (1990, p. 3720 cooaei
than the sample sie requiremens advgoaced by rescacler: Bove been coducing



Chuprer 14

ervel The vaars as mone Tescan bk been Jane en the wopie. e makes o roonleer
o rccommicnedanney crnwgtnmg the reliabalioy ot Facot siobmes and The
sample si7n requimamends (see Biavens, Y96, Chaooer (10

Scime aobaay sumeesl ot o G ner che overall semple sze thag e ool

Mol mann of snbpecs oo aems Nunmally (19751 recomimends

COMCERM. ra1
a 10 ro | oratey, rhae o 10 cases for zach item b be facter analyzed Ohbkers
sopuest thar & cases o sachorem i adequaze o most cases (oon Al in
Tabachrick & Fdell, 1996 1 wanld recommen:] char vou de mine eadime on
che rapec. particalacly of yoan have aosoall sample Ve than 3500 o loes of
varisll=s.

The amecd vime 0 be addzessed concerns e atength of dhe ince-
corcelariens LTIy the irenrs Tabachnick and Sulell recornmend an 1Fa[WEC T
of she correlatum margs dor evidence of coctficwnn grvarer than 31 few
comrelziens above thes level are hond, then facwr cnalyss may nin ke
appropreate. Twes sratetcal measores swe 2o grnerated be PSS o help assess
vhe tacwrabaliny of the dara. Ganlent's resr of spherwoy (Banlen, 1954% and
the Kaveer2dever Ok (K250 measure of sarmpliog mbe sy | Ramer, 1870,
F974% The Barrlerrs seer ol sphericicy shou'd be aerdizanr 1p< 0% for che
tacder avalysis oo e consdercd approorate. The WM indes ranges from
Mo Lowagh b sogpested ae she womimunn valus lweoo o gead Laccor apalyes
{Tabachick S Fadell, 1%Has

Step 20 Factor extraction

—_—

Facewr cxeracton ineolve: Jetermemg che cmallese number of lozrgm <har can
bwx nsend rev Besr represen the mogeczlanmms annne the sen o variables. Thee
are 3 varcey of approaches that can T osed e idennfy (esrmct the oo s
af un._'].:-"l'.,llng facrrrs or dimenstens. Sorme of he most conesandy avnlsble
cutraction rechigues (chee alwavs compugs op the image ler e 01w Jente
pulling reech') are

o principal compencnrs,

«  prinsapal tacrers:

* MgSE FACTOMIAG,

v onmeeximum Likelthood Licwnng;
+  alpha lacronme:

o unsoiphucd loaar sguoaees; apal
+  generalised lzasy squaizs

Uhe mes wommonly veen] approach fas vored eacker) o prmzipal come
ponenrs analvss Thiz will be deoasivared o che sxample areces et in thas
chaprer.

Ir 1w up o the reseatcher poaletsrpane rlee qumber o ooy shar Tegche
vansiders koot descnibes che underlenig relarionshin amans the vanakles. Thie
mvinlves Balancne weeo coomdleoryg needs: the need ra ond s smple solanon

Fuetor oalysis
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wth as 1o facrars ae |"'-.':--'u'-i|‘f'|.-:": and the need ta explair s me bci ko waranse
m the crgimal Jara s oas preable Toluchroek and Tidz [ 017967 1200nume m!
that reszarchers adapr an capluriory appraach cxperimenong with difierenc
numbers of Tacror:s vanl & ssielu e solunien 35 found.

Theoee are wwnr Leclagues chae can ke wzad o assar i rhee Jecision
roncemng the poraker of Darars oo regam:

» Maers croenlan and

L] ~orex F2gf

Kaiser's crtoriom

Oine ol the mase commordy waed rechmegues i broven as Kaisess oo or
the cipcwvalue tulz Using rhas role, cmly Taosrs weh ancigenvalas o Ll or
mm e are recawmeed ber focther inveacigation Sy will become roee clear when
vou see 02 examp’: presenwed in thos chapter) The cigenvalue ol 0 factor
represanty Lhe amomnn of e coral vanonee sxplomed by that 1acnor ke
cnternn s been crinciaod hewevar 38 resnlomg moche retenirion af e many
FACTISEy 1P SOME SITdAL RS

Scree test

Anarher aopracly thar can e wsed s Tare e aoves weer [l 19861 This
mwalves ploting each oi the cgeavaloes of the {aciors L5155 can do chos 1
vout und meprens the plor 1o find o prant wr which e shape of she curve
changes Lirernon ard becames damcenral. Carel! recommends reeaining all
facoors above dke elbow, or break in the plac, a8 thewe Feeroms coreriban ohe
mear no the ceplananen of the vanance in ahe daa se

The wse wl these twe wechnigques s demenstiatzd an che werked « onngde
presecdad baer i ths chaprar

Step 3. Factor rotutien end interpretation

Cinee the momber o Denees Jowe been doermned. chae i cep 4 oot o
rerprer chern Tooazist i thes process che tacta; e ot The dees et
change: the wrdesmg <cditnn., Bug rodws 0 presents the patieng of ladings in
A mArmer char L5 casier [ wrse e 1inbenbinag rede S5 s maer Labe ] aie INTeCprer
eacho ok the Farrors ke pean J0 puer <heras vou which carmbley ‘rlumg wgerher’
Trom vour unsler-randdime o the coaem o e varralles (il wnddechang theory
sl past rescarch), an s ap e e o propaes posathle nrerptenatone

There anc awa ma il|‘-r'-l-'--'ll.'-|1l.‘c ta pacgnor. tesulbune mocnher -|_|1"_||n-g|:|na|
tunrarrslared] o ablye fooreelaco ¥ facier spiutwns, Acconbine 1o ibachnick
and Fidell {1928, anthegonal rocanon cesales an solirene that are eazisr oo
intarp et and rooreport Dowersr they SO requife rhe rescuecher o azsuine thar
1 ur-:l-:-rll.inr:,r comstete e medecenglene (non cone Lerad . Ol ligue approaches



alloo fom e facenrs 1o be comelarad, howovsr chew are moee dir'acolt oo mrerprer,
desciibe and repore {Tabacknk & Faell 1M, po R&0Y. In pracuce whe ren
approaches lorcthogenal and cbligued dten zaulr i vers similar saluinns,
parccnlarly when the parem o comelitons wneng the iteme s clear labachoack,
ca Sidell, 1996 p GO0 Many rescarchers vonduct Boih amlanonal sl clgoe
jerariens and cher repon the clearest anl €340 oo mremprer Yew e bopne Gor
wehuar Tlowerone LIMT 3 rebors ooar ample atroenoee’ This invabess cachoaf rhe
varcables Toading sarorely ononly wne campeorn, and each componerd Lbong
represenred by g number of songh lasdmg wanables

Wiehio dhe 1twn Tungd categones of reeaiional apperaches there are 3
rumber al differens rotareonal techrgues provided Ty 5F33 Lon hagonal
Waremaw, {merunas, Eqeaomas, ekhoue Dirgen Ctblemin, Promas 1 The pueet
sormmcnly gaed colwzos ol appresch 5 the Venmge merlod, whech attamprs
raminentse rhe neomreer ef sarallos dian have gk loadmes o cach facior
The arger Lommenly used ablawgue T Y TH R Miceat Kilbhine Tar 3 COUTIEAr
sen ol b lewsccnste: al cacl or hwss appronches see Tabachnock
Fadall (1990, pp. dnd—odE3h In the exzmple proseeie ' om thes chapeer -aly
Warimex el angn will ke derorescraned. as it 1z rhe wast commonly psed

|t|;"||||||||-.

At iornul respurcas

[n ik chapier wnly 4 svery Frct averepew of facea analysis 'Flh'l"'-'li.li.'-.'i
Aldwerh | hove acempred 1o smphity o lere, lacear analvers s acioalle o
vaplbovacared and camplex amidy of oo hgees Wopeon e nrending oo

Facrod weabyaas weirhy vome cnon dota 1 sorenly recommensd shar yoo read torraer.
Ses the Seferencrs ar the end o che Lo

Details of example

Ter dementir e i wse o Eaconr analyas Doadl exploe rhe mdeslyme <o iure
abomz af the wales weloded i the survegsa dos e poevced anoehe wels e
accompanving thes brak vsee g o) The auevey was Jespnad oo evplore e
bzcoors chaf ompacr oo respondencs’ poscbologn 2 adipsomen and wellberp
Caen The .-"'.-I-p.?m‘li:.. for a full deser orren ol He ~findyv b CIme of the scales rhat
wels s wan The Prsiisr aned Beoative Adtecy seale (PAaRAR Wor=an, Clark,
fe Toellezon, I9am1 Lsee Froare 1411 Tlas scale comsasts o rwvenry adjecriva:
descobimg Jdifterone mood sm@res. wen poserve dpenwd. active, Jdotersome It anld
1en negoiee (nerepus, rritable, upaerd The gtk of the seate swegese cha
The PAMAS copsives o rwn undarlpinog dirnersions for Licrarst posisneg atfecr
and megaveee alteco T explore thiz serucenne warh che Current communicy
sample the anrmia o the seale will be subrecied v princpal comgenerss ana v

Chaprer 34 Foclar anolysis

15%
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PP o Faem of Botoe analvsis shar is commmonby used By ceszarchew ineer-
ek moscale developamens and evaloation

¢ o wsh v lodlow alonz wich che stene desenbed indus chaprer yo
howld srur SPSS and epen 1he file Labelled sorvecszr an ahe webaue oo
accomparzo s Tk Gaee pooxo chis Oile can mnle ke apencd in STE5) e
winghhb s chag are wsed o rluy analves are labelled pnl e pndd The weals
mved o orhe sureey G prt'.:--:'nl:{d in Feure Ld 1. %em wrll need s refze 1o rivess
iedyerdoal sren: when AIETRPOITIE B0 e ane e Aaerors obrained  Fev ool
Aetals and relevenge s e the scale see che Appeandis.

FIGURE 14.1 [ ' .

Zrxalve 2ol Heonrvn
L Pl PR iy Y A

TRt ounE e onEsl Al oo Ser e 00 ety foal aeusal - chFEE T e Fica ctid ern clines -|
For gl sivep mde a1 ama) A lert g g [ HEH SL T aY e pEst oA wLnd
Weoe e eem 1 g 0F R TR TR TR PR ol P LT |

wery '=|'¥"' LI e i E Ty <l g bl eI
red s
! . % ' =

T ulkreulpe T dgtzuriw g 11 Iriah = E = ilFe
2 izl - g} A el dsiE e
- EIR T - L P I R allerriwg tho _acst
- R o ] it slroe ] EF aOLE
= aetgeeed Ly | [ 1z Sl e o iy

Summary for factor onobysis

Exzocll ol 1ezcarch Bt DR (e Tt B P P E T T TR (T A [T PR BT

speslice, Fowewe a0 Hegalive AMa0r angin? Pas! rexpairn
SACTAYELY 2 e fadlar Sl af s focol v 2l
rdl ez al'2clh 15 e semcieeg ol dhe Lo zE o e
Sl us gy A4 SCAeUnily AR EE eneensteel Wi
L S resegroh®

kol ol ey nesdl A el = corecarn:] coshingous wanstk o

WAl Aars o e, Factar analyas alergtn o dommsye o greall e of
lzrres Ibagd repiese Cls IRk unwle: byt ielal ensnip-
i T e T e B | T el celalen var Akl

T Raemia s1ma aediny [ gecpral. samc e onare
shou'a o2 150+ ard here sould e s el o
al 1zas five canes I cach =T InE wanakles

R g

faot QisLussine o S 1 esrier nodhee
chaplar).

2 Faclovahagy of e porsision maes [0 be
ConmiTREn Smlalx e fer lacics Aralyn The
SOTrAhney miine 3Dl soree Al less] some
carelzlans ol 1= 3 ¢ greaer The Bl
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1ot ol spbee gy sk dn R Fladishicelly
sonilcanl al pe D5 drad (b Kipse - hapeer Tl
wgl e shaod i 6 o aogees These values are
rlesenlad 3z pait ol he colsat e 120 s
afalyta s

3 Lwweadity. Becausy laciar aalyses s Das=n o
CoraEanon, s avsumead that e relahons ap
bewwsen dhvz venabley S ned s seranly
nal pracl ~Al o check scaheroiois ol ol
2artpzhos vl 2l pihine war an'es, Tabagshnick
ared Csll 1996, o BES wugoest & " G0al
cherk™ o1 veesd Sambinahns ol varankes
Less Inere = clear sawideac: of ocoredinesr
relapanse, wan &8 prabaoy zalz B proceed
aroeding you Fovd @i gUitguintn SAFL R R Pe
and rann 0l cases 10 variables (Les
mEsUMmpees 11

4 Domges among ceies, Faclor analyss can be
SEMRUINE o o, TPrelare &5 At of youlr
m: A Aada Baresnng procoss {spe Doanier G
wou scauln chck o Ineve ancd pilhar sernoies
ar arernal vely recode looa eEd Sxleemg wd e

Pracedure far lacor analysic

As divenased presiansly, Taotor analyaes neealvzs o namber of seepe dssesemen
i the Jdars, factor exeracrian aod Facrer toranan Ta cower the 3755 poocedorce
cequired For fhoae stepe, thia secrien w divided mes owen parts In Marn | rhe
rroredures invvalved v oche assmssmene o e Cien aedd rhe exrowsinn of che
trovers il e presencid e e outpur Jdi-cese-d Tn Tun T obe addisnal
procedores rogured tepatare ard cooncerered the Faorors woll e covensd

FPare 1 Assessing the dota and extracting the faciors

The dirse srep when performing o racrar analysis s 2225 the aomateboe of
e dara for facror smalysis, This mvelves epecing the comelaon mois
oy ooelherent: ol L) ared abeece, andl caloolaensg the Kaver Alever-Okn
Wesaure of Zamplng Adoguacy (EMOY and Barlens Tesr of =phenciry. Thes
interarion e be el dpom 5255 0 che same snalyers zs g S Facior
Fartacrumn, The aecond srzpanvelves decormmnime ko oy onderlyne facroes
there are e b arr aF waiiahles,

Factar analyse
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Procedure (Forl |

From she meno go the rop ol the screen chick o Analyze, than

click on Thats Beduewen, then on Facteoe.

Sedece ol rhe reguirsd varizbles Der irems oae chae soaled. Lo rhis

caae b wonld selecr el tems thar roake wp the PANAS seale (pold

toe T Moree dhemn inno the Vaeiahles B,

Chck on rhe Deseriptives o,

-

Ly the sectem ke Correlation Mareix, ~eleat (he opreme
Cocflickents ol KM and Bartlett's tear af spheciciey tihese
will resr e oF voan '.|.-_=jl|||n~:':r||'|r|.3."

Iy the Statistics scerisn, make sute tha Tngtiaf Solution s
tcked Click o Oontinue:

lick oo the Exrescrion Tuiton.

In the Method wcoten make sune Principal componenrs
Lizrad

In the Anplvze =conom make e the Corrclation marria
RIURTH I TR R

In rhe Phisplay sccron, chck on Sereeplor amad make sure the
Unronated docror soluiice apioeo 1z alas seiecred

i che Extract -ecriom niake some rhe Eioemvalues over L
Futnss s wcle red Clhel v Cemtinoe

Cilick s che Orprions Fuccen

[ ihe Missing Valoes sconon clck oo Exclude cases pairsise
[ e Coetbivizm '[.'h-\.|1|:|1,' Formae wocrsn click oo Sorted by
size andd Suppress absolute vatues Tess than . Ty rhe valie
1

of 5 e thie oy This svenne daag oondy beading slanee 5 wali

Fo slisphaved. mokime che oarpot casier o mircrprer.

Cliclh o Castimue and then Gy,
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Cloprer 14 Faekor gnglysis
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Intarpretation of output (Peart 1)

Auowarh moet 3PSY procedures chere i-oa lar ol outpur reneraced. In rhee
sectiom | oanll rake vou thrroah e Ley picces of imdocenanon 1L ow e

Step 1

In the Corcebarian Mateiy calle, Laok for correl i cor e s 0 5 ane abowes
frce ArsmnpTes ML U pou done iind any oan your mains chen o <hould




cecirardar the use of Tactn analyais Tem shioold 2o beek tlor rhe Kaiser-
Mever-Okin Measure of Sarnpling Adequacy (KRR valoz iz fonr sbove The
Baclett's Test of Sphericiy valus should be sipnficont $thay a dhe Sig walus
haskd pe 35 wr smuallerd T this example the K2 valig 1w #74, and the
Barilote's wesn i signalvang (p=0030), eheiebore Fictar ana'vas 1 appropriare

Sep 2

T decermg hos many compomens Lactore) 4 exiracr e reeed 1o romgnder
a lew meces b mlarmation provided morle oaepear. Dsine Kasers cnrenion,
ferphyned carlier inochis chaprer], we a1 cnly interasted oo compansurs char
nave an feenvalue of |oor mere Toodewermme low moany comoanzne meer
thoz criberiom wo need 1o Lok a1 he 11’ vaanee a'_"-p|dl-"|-"-.| vable =Sran diwn
the walues proweded v the firar sec af columus labelled Inwal rigeealoz: The
srgenvalngs for rach comoorers are Laesd o this cxampls only Uhe T tom
camponents recofded mipenvabues aloe 10025, 3385 1 205 L1GRE Thase
hwe cgmponerrs explain 3 deal of 60 1Y per cent o the varimre e
Tumwlarve % columm]

Step 3

Cdren wsing che Kaiser enneswsng wnn will bnd chae raoomany companenes are
exeract=d st amparant rgoales beak ac the soreeplor provided Ty 2055,
A oyan will ree bl whon o need re look bor oo chamge: Aar elbawt oroehe
shape of Lthe plor. Only ceanpocearg abeve this pomt are cctaned T rthis
evample rhere oo A elear bresk becwrezn the sevons] wodd thod component-.,
Componenes | andg 2 ryplaan on captuce much mrre af rhe variance than the
M2 INAITUR UM, Fomem This o, Lol pecoime 1eraining (oxorace
mi"!l' enly vy componenis Theee s alun apaniher Litle Dweak atrer <bke [nenh
CAmpenent. L'E'q'px'11c_§1l1g o the reseatch cnorext, thig I'I'III_E'I'I[ alsg bue woreh
explonng. Bemernber faciar analesis s oused s o Qs cxploratien icchmique.
theretory the infemprerarinn and the use wouw por ar o e wpo oo vour sadement,
rather tham aney hard and G seasierical rmles.

Qrep 4

The fmnal prece ol ougpor prodidad o rlos friest <tepo s she Component Maceis
Thei shews che loadings ol cach ab rhe reme on che lour comporenrs, SPes
ngis rle Waiser criierion (cecamn sl compopenn with cooenvaluey absve 1Y e
tlee detaule, You will zee lrom thoe aabile thar rose o e weme Ieacl opnee
siomgly (above d) on the hima owr coampenents Very Lew ilams lead on
Cemponene: Y and 4 Tles supewrty o concloseen e the soeeeplol 00 srtain
en e factacs for horcher investigarion

i rhe pewt csecrion che provedure for eotating rlese 1w dacens [raoaid
mrzrpretanen b will e demonsiraed
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Stromge Jookmng nom bers

[7 presr Colpsul cn migen GRS AL0D5S sbange woking o bern whelh lake e
larm 1 F40 G2 These numasis "aws Dace aclion ia scirnbbs aelyiee They ozn
Sa5 Iy M coroned nee 2 nanmal ol lar presetElinn nowenr gt The
anrner gl she E4c'ls vod o ey Glaces wad owsd sl ne b S peed
Fone Ak alicr e Eois meqater il e desmal poeed ae thar el oo
Easiliee sk 0 o eorighl Therslbwn | 340 02 Lecomes: G122 The snprper
1 2NECE wmnoa e wilitlon 2F 18

Fart 2: Foctor rotation and }:]‘]!.F'r!}rel:.:[tfﬂn

Dwnce the womber f Tazroes hove keen deresmmed. the nes step 1w e o
inacrprer them Te assast in rhis proceas the Feoors are ‘oorared” Thie doee s oo
chanpr the yonleelymns soluinn, Boe varhier o0 presesis ahe parrern of Loadines
meoa marnen ot s easter oo ineetprer In this examp’e mea components will
b cxrraceed wnel retaned, There are a nrker o Juferens roczuon e dinmgues
pewrbimed cadlier in b chaperd, Toochos sxomple Varmma moranan, an
arinapenal apprasch dwhich assomes thon the biceor are o relaledt,
demoretcared. | have chasen oo demonsoats Vammas romacion - thi: appicach
15 the mosr comemly vsed, and @ remds ne be easer and Clearer o inesrprel.
Ia'sq have coppon from pravious weseach on thes seale, which iupcgss twe
irdepeaderl 1w liors.

W analyang vour gwn dara, waee wosnnan assume thar the uraleslyng
cactors are pddeperdene vou o may wanr me cesduce abliquee raranon paing the
S=5 aption Theect Oklimin, [ arsngly reccmmsnd rhat vra ColEnlr —anliye
cariare srabionzs book, such as Tabacheach and Fidoll {1008, L-:Il.I]_"II_‘F 151 ar
Stevene C1HA, Chapor 11D

Procedure {Part 1)

Tiwe precodue deseribed Bee esomes v Bave jost completed dhe
viocediies deseribed in seep 1oand 1 oethined carieer mothos chapr.
11 od the varsbdce should ol be Teted wnd the IRTREE LRIR RS 1l Lo
selected Laist oo showld soll ve i place.
I. e che menn ar this ey o ol crean Slick on: Analyze, then
clwk e Data Reduction, thon on Factoe.
2. Check ohae all the regpiired eamiables Ton seees one the scale) ae
sl histed i the Variahles hox (pnlowo prdd
3 Clek omothe Dreseriptives T,
s Tovsave repeanng the wamme ana e e ithe s ied 411 1he [reris
SESS pugpue yon shoul] reaeer she vick s the Initiad Seluoen
hox, the Coclficienrs Sex ood the KO and Barleres Tese
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Fossi. Tor dos rivas juest click om they e wish thie pck and o shuld
Jisagpr
Clics o Continge

Cohick oo the Exteaccion lareo.

Tie the Methad zectwen make sure Prinvipal Compunents o Dated
I rhe Analyie sccron make core the Correlstion macrin
P Men oselecrad,

[ the Dilaplay wecriom, remuve the tck frem the Serceplor ael
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ln the bos vpe me the sl of Lo Wt oo washe o
enoract i rhas cose 20

ek orn Cooinas,

ok cnoabe Opiiens buton

T e Messpmg Valaes sccrsre click on Exchode cases pairwise.
In the Coallicient Display Formig mecvian make amne thae thee
woo bk e Sorred by osize and Suppress absolure values less
than 3

Uil k oy Clomrinoe

Chel oo the Blotation Fatros.

v the Metbod secnow chel om Yarmnax.

7. Clhicl om Continwe ancd thea QK

Tha corrpaer pemevane] e this poocedors s shonen below
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Extractor Newe Puncpal Cengpeoned n-gnis
Hromprr Bt v nad e wedh Easamn Bioneradirglenn

A Hgigen cangargen in 1 e Al

evpretation of output [Pare 2)

TIrr abe rabsbe Labelled Total Yarance BExplained yon wall rezise thar there
ate iy cnly s components lisezd anoche mghe-hond wocnum (s compared
with fon, oo che omeveams werntawed aporh, Tans i beosgae we asked
SIa va celicr only v componenes for rataoam. oo will sec chat the
disenbution of the vanange explained has abse beco ailinm ed e rotacon.
Comnpamenl 1 onow 2xplans 443 per cent ol the vananee anad € impao-
neme 2oesptaone PEED per cont The ootal varianee =eploned (42 2 par
cenrt does mia chanee atter rotanion. skt the wav choe s Granboeed
Foowuen 1l fw compotenils

[ abs Redared Component Matrix vou wall sec che Ioadnys of each ol
abor vappklez: onothee owe factars char were aolocied. The maos loading- oo
Coomponent | oace iwems 17, 12, 08 and 1730 1F ven refer Fack so rhe acos)
wome thomezlves (prasenced eather in rhas chaprer vou aall see char chese
awre all posiiee affecr irems (onrheseern, inspaned, aler acientive’). The

AR Ems on Cempnene L (19, 14, %, & M0 are neErive affect Irem:



{rErs, aflad, scarcd, prievel. [ov rhis case rdertifiean on ard |-"|"n-"“ihfi!
of the rwer rompones ropacg Thie w o ahwsyps the case Ty

Worning

The sacpne ot e 5 very clean’ resull Emch ol the vanables loaded
:.rr.,'ur.g]-,- on only one COrIPCye 0, and each AP A I-'|'le“.‘~E'!'“.l'l.“c'| |‘.-1.' L]
rrn b ol seeanaly Loadoge e les fen cxaeple of "winple 2rrucrure’l Far a
duscusaaan el this topie see Talachrack and Fid<l 41996, p 6730 Unlornonaicly
with wour own o won waill mer alwsys bave sue e a strnehenrwand resul
Oiten vew will fod chit wanable: load moderseche om g romber of difberene
Fad core, anc saene 230 focs Wil anly bave ong or oo vaccobles Toadivg on chen,
[n cazes such a5 ches e mav pced ra consder romznoe & deferent nomber
Pocrars fe o, o oeane and one lessd oo see o a mweee apnimel salution can be
Mrend Yoo mae aiee need o onbsider aving both oatheanal onadcion czche
raaues dea, Varimax} acd abhique rpranen (e g Dieeer Ol T oyowe il
they some wems jus Joonest Bad an che compeoents aliaained, you mey alse
aweed to somader remang ihem, and cepeanme the analesie, You thowld read
A wwch as v can o the ropic 80 help make these e,

Preenting the resulls of foctor analysis
The resuls ca b surpas abcamned noche gxample above coold ke presecaid
ar lalloves:

The 22 oem: of the Ponnve ol Meeaner Alrecr scale
LPARASY were wwbpeced o princieal companenos analysis
CPCTAY wamg RFa5. Frier rooperbermang DA the sualalivg ol
Jata o bacaor analieie was assesscd Inapecnian of the corncla-
toen i revetled the pressnor of many coeticisnes o 23
ancd abvecc, The Kaser-kleverOkhin valye was 87 cacesdine
the recemmcaded walue o 8 (Ko 10T 10741 amal b
Barleits Tesr or Spherncocy (Barrletn, 19540 reached stanzoeal
stanificance. suppormng the facwraloy of the cormdlanaen
TETris.

Froonipal rowpeonenes ana'sss revealod the presense ol four
eomipere s wth ciernvdloes excesdmge 1oexplaimeng 3107 per
cont, V7 pen cent, & 1 per cont and 5.8 per ceon ol the vaniance
respeoaeee by A mspection of the soregpiol vevealed & clear
ek alrer che sconrd component. e S sll's L1980] =ciee
e o wn Jecidod toorecans own rompgnenrs fra furrnar imsee-
ek Tocand a rhe inserocecation of these men compon-
ends Vanmgy ranion was pedenmnl, The rooaied aolution
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A shamed A
ool varance expluned 1445, 1R OA0N

Sare A dnly beedings alemce 3 e doplaves

(presenred oy Takle X wwvealed e prownee of sumple seruc-
mire (Thorstane, 1570wl Boch compesnenrs showang 3
nomker of secnng loadivgs. and all vane Bles loadimg subsoannially
onanly s comporems The raa facrar solurian fxplamed
weal ol 43 2 per cenr of the vannee, warl Comperent 1
comribunng 1443 per went aml Cumponent 2 caarebonng
Ihrper cont The meerpreration of the fea ¢ompeononts was
consstent with previons wscarch on the PARAS seale, wirg
pariraee alfecy wems leading anonele on Componem Loand
necative ATecd o lumliey srongly on Comeonent L The
vesmlis of thie anaheass coppeert the use aof the posioive it Cooms
ani] the megarive atfacs itema o weparite scales

LEwo: were presentimg rhe resuits of thus analesic iy pomr the s poan may
aliao gued 1o ooavide <he screeplon ard e omocwied Teadinps i che sprendis
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Part Five
Statistical techniques to
compare groups

I Part Bree of thas bk we will be cxplanme some of the rechncues avalable
m SP35 1w oassess ditfersnce: bovween groups or gonditions The wechnugues
wied are quire coanpley, drawing on s Lo of undeeing thewer aomcd sianistical
pranziplz: Betare von siapt wonr aralysis wang SPSS o0 s imporiant chat o
baver- ar least a bazs imdersianding 2 che seatieng al techaiques thar v anterd
bey wse. These arg many goeed statisical cexrs avanlable thar can help vow wich
thas (3 hst of some aopeble books = preapdad o the Beforences fur chee pan
av] i the Recommerdid References ar the end of the bookl 1o wauld be o
g.ﬁr-.j dea 1o reveew I,h'-_. manenal mew This |,=..-||| |l|'-|;:- Pt Wwhdersrared el
PSS s calenlaomg FBaeowon, whan r means and b up incerpren the comples
areay of numbars cenorared o rhe outpss Inthe seunder oF this pace ard
the followine chapier: | bonve adsumed abm von howe @ basie grounding in
sratisiacs and are Tamlen wirh the renminelbauy sl

Techniques cavered in Port Five
Thure as 2 whale lanuly o gechimeques thas can be used 10 Tesr Ear sigmibcao
drterznges booweon groaps. Although shere are mueee different zraneoeal reclh
i quees avatlahle imorhe SRS package, only e mann tecboogues are coeverod here.

o Ingdependenc-saimples 1ot

v Famed-zamples 1o e

a Apeewny analyos of vananee [hetween wrowpst

o Atnewesy analysis o vanance prepeated measurest

»  Twaoway analese of vananee (Berwcen aroups):

a  khigrs] pergecn-woatn et analsses or vanance:

+  huolivanace amadvas af varaege [0S

o Olpgeway, and teo-weayw anglyss ol covanance (ARNCIYAY, and
v fuoreparametnc cechnigurs.
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&% Swrvivol Manun!

by Chaprer B e weere guded throuehe dhe process of Jeciling whach
stazncal rechnogng woeld suie erne recearch gugsnon This depends v dthe
narers Of yaur ressarch question, the aype ol Juta vou bave and the cumber
ol varables amd groope you have A7 wom bowve noa reed chroogh than chaprer,
rhem voo should dis sie bedore proceed--ge gy farrher

Spine vl the Ley posints o temeinber when n_‘h-:_'u‘.mr".g whirh techmique s
e rll-:hl sme [ar wonn, Al

= et e used when wou Rave anly fee groops o g, malelemalest,
e nalysis ol varance teqlmnpre: are v whee v lorce wea oro mare groaps;
o priead-samples o repeated . measures n;-rh.-“_]u._-\:_ are vied when vy ey the
wammz penplz onomere than one accasen, e g Rave marched pais,
¢ lerween-erowps o itdependencseonpls rechmmne. are used when the
s s an each geap e Al foreme Pouple [ar il'l_'II:Z'L'IE."u.II‘rII 1

r pozewar analyae o wamanes s osed when yow hove onde one depenien
wateable,

* rwn-drd avalyses of vanance overd whern poa have res wudependen
varialzle-:

«  myhivariate amalyas ol vergnee 5 oosed when e love maee than one
Jerend-ar eariable, an.d

¢ analysn ol covanianee (ARDOVA Y o waed when yan need o comtral far
an addireinal varable wheel may e ofluencing, fhe relarsndap between
pour eleperdzne and dependunr vanable

Fiedore ws begin o CRF“.L‘*H: —me of rthe Lochi=icnes, ;_'|1.-.-=|||¢|:--|:, there are a
rurnler of commun s tht need 1o be comadeerd. Theas ropics wall be
relevara v many of the chaprens incladed inocbos part ol the boak, thes
rore ven mavr need ro et ek e thes sconoen o vou wank throogh each
chare

fssumptions

Cacle o the resis i this szotam have a nomber of asoepbang wndeclying
thoar vcse. There are o peperal wsumpoons for gpply wooall of ke
paramefere rechmagues decissed liere (e g, 1-cests, shalyas o vanance], and
adidinivpal gssumprions aconaed woh speciie reebengues. The penecal
A OTRD s are prosonicd an Ui s drd the oo spectlic gascmprions
are pecsveacd n che rolesng chaplers, as appropraie. You will peed o esfor
l2ch b chiz seorien whan wsang any ab i rechmiques presepncd 0 Pars Five.
For mintmzsaen om ghe procedures nsed oo check or vicilaewen ot AL MPLiens,
see Tabwlusck and Fidell 4194, Chaprer 11 For doathere Jiscuswon af the
cobsce s ol viokitons the asscinpaesns, sre Sevens (1990, Uhapoer aloand
Cilese, Pecblim aeg Sandeys ¢ 10720
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Leve! of measuremnent

Each ol these appmaches assume chon rhe dependant vanabls w messared st
e e vval g varin level, ehae s, wane 3 conrinuses scale. racher tharlicznees
carepanes, Whereeer pacable when desigrne wour stndy ey on make e of
conimocs, rher than catezancel, wegsare; of vour Jepernbaa vanahle Ths
IFIve's Yk H -..-,-|d.:r rags u'f p.:u._m.;-lblf |_|-1_'|'r'.|-.'|l.|'.'*.- [ i '-l.'|'|_-:'||. ._-.n:_lll.:.'.mg WUt q‘.'-lliﬂ.

Random sampling

The sechnigaes cavercd in Part Five assume chan the wares are abraned cang
a random cample from the popolaiien. Thie is odien ner the rese inoreal-bire

reee el

Mdependence of observations

The Aoservarwnes thar make apovour dare noer e oulependeon of ane anether
That is, eacl observarion or mesuremeant myst raol be iniloenced by oaey ocler
obaervatien an measuremenr. Viclooon of this smption. accerding
Srevens 19N p 281, s wvery senows, There are & pumber nl rescarch sico-
acens thae may viclo this sssumpoon of ndependence Pvamples 28 wome
such siodic: an desribed belom [rheze are Jraen b Seevens, 1996, p 239
and Viraverts 5%l 2" o 161

= Arudang rthe perormanm e of stadencs worcksne o parg o small grouoe.
The behaviout b 2ach membee o che arcop mifloences 38 orker group
memlers, harcky welaong e assumorian ol mdeperabepee

o Soudvy the T warchoee habus and peferencss of children chasen froam
the same Tanile The behwnme of wne chuld inothe banly des warcling
Proerans Ab o Dkels o mmpac on sl Jwlden an s Lmsaly, Uhersdone
the vlaeronons are nor independenr,

o Srodene czaching moacthods wirlun v classneam ad evaminieg che mapact
0 seudesn:” belueons o peedvrsnance Tncclos seinane all sradenes oould
be anflucazed by the prosence of o small veoeiser of trool e-makers,
therzrore mdmenbual Behasvwwral e porfurmance moasoremane: 2re ool
indspenden

Any zinpoon where the observatens or measerements are wollecred e
HINUp Ferring. i siibysc i are wealuad mososn farm & neeracoon wirh ore
arwarher, should e ceaadened cospece. [n desiznirg o sondy wou should ey
0z encnre chat all ohuoorcanony age wdepandeni. If veo AlapEcl SONE YR ainn
of thiz awumpiaan Sievems LM, b 2400 recommends abar vou ser o mars
stogent alpha valoe Teg, pz.obd
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Wormal distribytion

I s assomed thet dhe populaiion: fiom whidl che samples are raken e
normally disenbered (oo
wares an Uhe dependent vomable e mon micely rermally deseribered. Foroo

Lot af rezesorh [l"'”"".“lz“l'?' wm the sacial sosnees),

warely, mast of the reclingues are reaznnably robast or walerans of violasw s
LRI assnprinn. Wik |.||-;=r:' enoneh sAple fees (e Wl the vanlannm
ar thes azmpoee sheald nag rause ooy manor poeblems (2oe decugsuen of L
i Crpovoctat S0 Whallwny, 3000, po W22, scevens, 198, p 2420 The distobimom
il svores for each ar woar groips can e chocked varg hierograms abraioed o
part ol the Desoripove Satwtics Bxploee npnogn ad SPSS Gaee Chapoeg £
Far & more detnled dhesonpoon of this proves, w0 Tabachaick and Fudeil
SV pp Y1-TAL

Homogeneity of variance

Trohmgues in e sccren make (e desurmnrina flen conples a0 abraned
T popnlanens of equal vaeances Thes means char the varaladiog or seorcs
for ke ol el gredas s smilar Lo s s, E0SE petotme the Levene s
Sen e alay ol warances g poirl 4l il teeer and analyws el waresnees andlyaes
The teanlis an prﬂr"rl-ti.-:| e furpsr ot each or rhieze trrhmngues Be carin]
winterpronng che resule: of rhis reec you e boping oo ind chan dhe e e
acd stceihicarn (a9, g adonee level of greance than 031 1F you wheacs
aosgmlomee walie af I dhan A die sogeests Lhietl wreewes for the oeo
[FLlnk™e e 110l cqu.‘-l and bl Wi heve wwlwed b assunplion ol
Tmcgeniesny of vartance D't porne 5t o ond rhae 1o ke che case Analysis
ol vartanee s reasonably cobisr rowalanons of the asompieen, provided the
aze Ol vour groups i= reasommbly cmalar e Livocstfamallisy L3, Srevens,
L, g 2450 Torr 1-teta v s provilzd sich rwn cers ol seanlys, Far siruan ms
whera Ll HSLMPEAn i nor sinilaved 2ol For sehen o g enolaie] Inochos s,
veu qust onsulr whichover 200 oF reauliy 1o appropoace g vour daca

Type 1 error, Type 2 error and power
Ao wnll rezall broen your sanicties rexrs, che poarpose ol foesss aond analyeis
oF waprarae s otoores Ly hesss Won chese repos of anabeaes rhere s alw gy,
ithe preudnlny of reachong the wiang concluson Theee arz twe duterend crrors
theat wop cam raake e may reject the yull '-u:,-pl:nl:he;'»l'i wlasr 11 12, i Fact, nige
fehie 6 referred wooas o Tope |oerrard Thic vccors when we think dhere 15 5
dnlerence hroween am araupe, bor there really izn'r. %% can nomemuse Uws
possililivy by selecong an apprapniace aleba level tthe rwa levels ofeen sl
are O, amd DL

Thersse 1+ sdso a3 secosnad ESTENT I ol wlear we can mzske {lype i creeed T hes
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cupnrt wlen we @20l rooregzor a noll hyvparheses whon oo, o e, falie Gihae
Ly, behawv i thar rthe proups Jo i Jabter, when sn dacd !|'|-.=1,r ot LEesdorremarnely
vheze vwy oo ace inversely relaned A wg o e gondrod o s Type L oeceyr,
we ge tally increaze the likelhood thar we wall comenn o Tepe & gorn.

Idrally wee wnelkd Lk che toorz thar we wee boocomescily dennf, wherher
i daey there iz 3 Jilloence berwcen our sroups This oo called the powsr ol =
feer Teals way o remm: af their FOWET (02, PAramerin dosks sl 2 $olee s,
anpdvsis of vapance s wre mgre oywerul chan o parametric tess), boreewer
there gre oaber factmz thar can wifloence che power ol 2 s e 3 given
SRE AT 0y

o cauple e

«  ollect mze Dihe seremuth ot ohe dhiferere berween eroups, or the ivrlocng:
of che independeny warable b, and

v alphu lewel sev by the pesearcher (e, 030000

The pewer ot a resc oz very Sependent on rhe seze of the camede waed i the
Al Arsodens o Srevens 119%6), whep the wample iz is ko [eop., 100
ar mors Subyectibothen power 15 mer 2 s’ L G0 Tlhowrver awhen saon have
#avudy wheso they gron sizz b= imal! [e g, 200 dher won nedd Lo be aware
HoLhe gkl char g Ll zigmiFcant tesult may b Jue el e Pt
Soevent 4 1Y cyoacsts thar ahen small Ersup s1ied are nvelvad, o0 may be
necesary o adposr el alpha level o compensine (e g, der 1 owcofl al 12 ar
A3, vacker abap the traduiomal 25 Teveld

There ne tables avwlable (see Caken, "S85 char wall 121l v haw larpe
wounr samply fize nesds o ke o achivee subiciene power, siven the effece saze
wou wieh Lo Joreen Ideally vou woald woarm an 37 percerm wham e of derectiog
a relaricacdup S an faci, ane did 2ot Seme ot rhe SPSS poegrams alsa
T vide am e e it of the [oher el thiz g=a0 ther was .'|}|_'||‘|11-.'.l'[-.‘|. H'Il-il'l"_! i
oot CNer sia and saphe sizol 1 yaw oboain s noo-sendisane wesulr and

are e e A sl sameke soe von need o check s power valies T

the peowcr 0t the test i less dnan B3 (50 per cent dhanee of detecting
a ebifference ], thene oo would need v maerpred the resson Sy non-
S byl vesale .:|n>r'-|ll-_.- This may neees cvmglfeeenr powsr of rhe esr,
pathier than mw eeal dirorence Bepween woor ortps, The power analvais o
are nche g of lpe sl 4 onlidenee oo shoold Bave oo the gesnlrs when
wing fan! tecrepect the noll hypochezes The lueher che poavsr the vone conlidene
vaw cont by that there w5 nooveal ddlerenc s briwren the prioups.

Planned comparisons/Post-hoc onolyses

When veu cavdoct ansleas ol vapane s voo ore Jererminums ol fhete ane
sienifivawy Diferences sweny the vaines proups nc condiven: Somernne
vl gy beonterested o Erwens of, oeerall, che gronps Jilfer (Hee v
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indepurndenr vanable inosome way influcnoes scores an e rirpenadenic vari-
ablel o orhear rescarch concests however, vou moehe Feomore foce-ed and
inceresccd i oaesung the diferences benwcen specifn croupe, ol booween il
the vanone grougs. Teoomportane thet Yoo disonginch whoe b applios in vour
caze 2t diffareed analyers are psed dor each of rhzse purpees.,

Planned eqmparions (also know ag g pouct are naed wehen vou wch o
vest apeeaie vpotheses Jusuiily deawn tram thenesr ca gast iescars b)) concerne
wy rhe differences berween 2 sulzer of vour group: (og. Jo Geoups 1 0nd 3
ditfer sigmilicoaic ). These comparoens need o be wpecihed, o planmed,
befoce vyo wialyie vour o, mo afier dizhing ateond e poor retales o osce
whar ook s inkereane’

Sape fannen needs b he exerzised wath chis approach o pon ineznd 10
sperafy e hoe ar diferern compansons, T amed comparesnns die nes comira? Tor
the mcreved teks of Tepe | errore A& Type | oenar mwoslves ropzetine che ~wll
Teporhese (o, Usere woe pe Jifrrences smong the gronps), when i s acmwally
wuz, o ozher words there oo imercazed nsk ar thanking thar oo have found
a swnificant resnlr wher mo fzon e cauld have ncoonered by chanee. e there
are 3 |:|rg:_!£' rmpcher e o diferences thae van wish o ._';_“_x[.g"-_ i1 ray ke siler 1o
wic the aliemmateer appooachy dpost o cemparizonal, whach s deaged o
F-romeer il Tlr';l-.-' Foerriens

The ather alizrnative oo apply what o knewn gz o Gonferrc i aaljusenem
ra e alpha fgueel bt wow will wse e judiee stansewal swmibnoenee Thes
veduees sirning A mope slompene alpha levsl ber ench compapeon, b koep the
sled across all the besis ac a ceasonable lovel Toachwwr this von cane devids
vout slphes level (gsoatly 090 by e numsber al compuson: Lhar o inrend
o meek o and rheo se oy new valuz as e reguoed alpha leeel. For sxampls,
il vou arend eocanake three compansons the vew alpha level would b 25
Jeetded By 3 owhoh equals 007 For 2 decussion on che: ooclinegue, see
Takachock ol Ficdell 1996, p 510

Pl compacsons {alao bran as g posecencil o uged whion von wam
1o cendoct o whote ool cempareons, explering ehe diffierenris Between =ach
~t rh- CLompd o g mieans m conr study 10 you clhoce 1l approach vow
aralysiz cansianz of pwo geps. Finsr, anooverall Faatio o celonloied whie 22l
vou whethee thers are way simubigang Silerences among rthe orsaps novnor
despn. I wow carall Foparien s ovpmhicane indacan nt thac rlere Jre Jifler-
ences anmemy rowr gronpsl, vou can cher sooon and peronn addioonal eere
e identily whiers chasse Didterences occur 1oz, oes Creemp b ocldler rrom
Cereup Y oed T 5o du CGhegups U oand Cieup 3 daffean,

Prar-liee commparroemy are Jengnad o suaed sgamst obe posstbalng «F an
1 e 5] T1.-|.'l|' L eerewr e v che Larpe: numkar of Jullerenr COMLPATE . henre
macde This v dane by seromg mane sonnaent onrers b dprafeinee g
thererars it is often hanler o achaeve sipmilicaece, Sl =mall samples by
catn be o prabien, ws o oom b vy Bard o lesd oo seninacant resuly coen when
rhe apparent Jifieiroee mowrates berween the pLovIEs 15 Quile larne.
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Forl P Satiglical techniguer to compare groups

Th=re are 3 mppler o daldereni |_'-:|'-.I|_-|'|.|::-c' ceers van o cam wse. and rhese
eary e werms ol Lher magore aoad sonciess. The assaoopoons onderlypma ohe
post-hon toses alaw direr Some assoe gqual vanances for the pwo groups
veon s Tukeyl ochers Je rot sewrne sgual varmnee e, Donneits O owest?
Tana od che masr remmnanly vaed poar-ho rears are Tukey's Hovestly Swanificanr
Tnderont tose VHEDD and dbe =0 bere e OF the ten the Schafie tesr as che
oease citunons ethea] o veducomg thee ik of s Tepe Doernor However Whe
cast bete 15 power Yoo gy be les kole o derzer o diference berwcen vont
greaps Uaing thy apprach

Effect size

11 of the r{n:hmqu{::: Jeeowswed n tloe v ram will e woloan indwcduon ol
whether the ddlerencs bevwesn yown proops 6 stanstically sigrafizand’ {iha
=, metk Tikele v Daee oorureedd iy clhanee )l Ieois oppically a mevioene of anea
excaenmient for mos researchers smel stodeos when thes find tnee reaoise ars
swndicand'! Lnipounanziy chers o more e oagscanch than juss cboanang
stasastecal sipnaficanee Whar rhe prabaloliry vadues doonncoell e s che degree
ta which che e canables oo geeoromed v rh o orae seocher. Wich |:I.FI':: i:lml:lli_‘s-.
seen very small illetesives borween eromps can bevome searisically sipnilican.
Thae dres et mean chan tqe hiHeroners bag oany pracocal o sheorscal
zigrmfrodnge

Uine w3y than o o assens thic I porLar e of warwe Tindinge 13 to calculare
the “eHecr size’ faba krown g Sarengely af ascocianon’) Tlos s a4 ser nf
srariziics which indicares the relanvee magoende of the dferences berwcen
mean: O im -rtmer weends W deserhes the Camoasn ol the aral camanee in
the Jependorn vateable thae a: procadekle o kooseledge o rhe levels of the
s pendent varalle’ (Tabachmick & Foelell, 1096, b 531

There are a nunilzer of Sutretent cficor 2re sasing, e mvssl commen ol
which -we eta squared. Cohers § and Ueben®s v SFES calonlares e wqnarad
faf %) &b part of rhe JAILpLL TroeT somme bos s Cava|pgis of warineet N
dows nir provids ecs sguared Bor e-vess hewever the fevmula and praocedore
thar wou zan wee wo Caleulate o voore g oreeded o Chapter 13,

Era squered tepreseras the proparoen of varanee of the dependror vaiabls
loar 1w oxplzined by che indzpencont vanmble Walues for ela spuared Can ganee
from & e~ 10 Tooneerprec the stremerth o e separed valers the ol
wundelines can ke used {from Cohen, 19250

a D=zl #lerr;
s [Oengderoe cHecr, ond
» T4=large @l

A putiber ol cnoicizms have been levelled oo vz spaares] {aee Taluachnck
Lo Dolell, 12a, r A% ke a deensaen on this |'|.-|nl'l. Sonoalreomatiee measin
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SF_EE Survisl Hﬂnuﬂ

iparrial ety aquanedd i avalable whach overcrnes 3 namlber o the concesne
raiied Thas s othe s caleulated By STS5 taltheaeh s e Dakelbind o
ek dhe oo

Refarences

The f."'l-:lj;"-.t';l1~ i Pant Brve assame that v bive s eodh] uovdertand e of -tescs
and analysie v vananee, Jome smgeested readings are pueen below

Caher, 1Y Scanocd poacer sk jor e behawgral wonnces Thillsdale, B1 Fikon.

il 400 Deckham, POEx 5 Sanders, | BO(I902) Sonvegquences of Lalwe 10 mes
the sswmponns oededeoge e vse o analyss ol varames and covaropcs B of
b il Keseonn, 4200 237 1u5

Crveriar, [ ]S Wallnag LB L3000 Swwsess for dhe bphaeas d sownces Ll odimand,
Belmann, A Wad:wontly

Hamis, | ] 410041 ANCAA A pighess of crsmee e Basea, 1 Te k.

Pagane, BB (15 Uderstendiey: scaeies i the brhaawnm coigages [5th e lioend Mwne
Cieove, A Urookedlole

EvETE _I |,|.‘.}'.:'l"'| Anpinzd abtel iy g R o= che aiwmd arnnoes '.h'd ﬂ‘ll”-.'.'l'l h, :"-'-ahl.k,jwl
Mew Jersey Lavience Edboaoe.

Tabacheack, Boad, & Fidell L5 0% Clang s anare worgnes (rd cdirond Soew
Yotk HarperC ol

Wehsites

Ry fagmn S0 ALAT Sy zdn

hery tdagfione roruih gemacatiods 1 fend

Biach o rhese sices contem om-lme sianstig leire aned g biet ol cnlier wazFul
web-based rezounces.



T-tests

Thore are a mumber of Adlzrem teees ol Lgats available o 5P25 The ey
char will & divcusaed here are

o mdehenulend samils e wsed whon von wand o comipate the mean ssorge
aof b e vene gecnnps al pesp e of cornbitione, ol

o pared-zomipdes -0 osed whop vou want Lo compate dhe mean s o
the same group of poople on oee SHoero cooasens, o von bave man bed
(=i

In histh cases you ae comparing che valuee on some somfmeas varalie
for s glouPs, oF o0 e occasions 18 vou have mare chan wa groogs, o
condinnng vowt will need roower analesis of vanance g

Tar hoth of the coress dizovsae] n Uas chapier thee ace & aomber of
azsnuprime than voe wall peed e cleck before conducnome rheze analvse: The
aeneral gesumpnons cpmmmnn b bgrho vpes ood 1eresdoare presenced o che
meredecven o Pae oo The parca] s ples e bae soc addicienal unique
assunmpeian thas shoaold alsa be ebes kod Thes s deailed inothe Somesar, Do
Faired Samples Tozsts Beterz presedeag wah ihe remander of rhis chaprer,
wou sheuld read chesgh che wecnudssiom o Pae Fiee of tha: bacl

Independenl-samples 1-tesl

A sudependenr-samples coest s used when voo wane we compuee ke menn
Aoty P e eomimpes vatialle, bar e Sidlerenn proups of sabyeze.

Details of example

T Huserare the nee of aboy rechoegoe the surcaysas data ule whach s
pr.:.-.w.;l.:.;l an thic wee b AL AT Y thas kol s powit wsll e used, Thes
example explores ex Diiferemees o ccHoeatevom soares, The twe wanalbles aeed
are SEX | witl inales cimled as 1and females coned a2 21 and TSUITAT, whiels
oche woal secrs that partwpands ccomdzd onoa e wemn selfosreem scale
Giee the Appendis for more derml: an che sody, the vanckles, aml abe
guestienrare thar wag yeed mooc) Heci the dara), I voe weol2 like o fallow
aleng with the steps devmles] Below von stould s 5T5%5 and apen dhe
arrvey s Il moowe Thos file can o andy be apencd w NP
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Swmmary for imdependent-samples t-test

Lzampls ol research 15 1are s 8 ghgrifucac] di'terencs 15 1ne rean

oJICETIon, ol Goltrat Seores |or maEs and fer aes’

Q=R TR T

g2 Calenar el ardepenosnt vatjigh e
{2 0. mAesnealnsh, and

s any canbirgls dependard vangbbe

bl ol weo nepd

(e Q. s6l-B5Teen o],

An ndecsndenr-sarimas 1Hles ol [l oo whather
hera 15 A Slaisasady nnneand e i m e

) e B T3 TR A Py

MO SCHnE for IRe wn Qeandd DAL e eo males
ahd 1emales d e sqaulsasly o e sl Sher

4 1-RTADM |owEln )

AoEtatsncal Bnns S o banhingg the [_1||::q_|.f_‘|L;-|I|'L|,|
izl Ihe Teey sels ol socess (b oma s ooy Yema oEl
came vom he SArE ARl g

Tre z250mnlisns 100 THE &S] are Sraslpe] 1 e
rlecopclon 12 Parl Five von shoned mast Teoanh
Ml aeghcn belore orcnesding

A Tt T Ty B

ot pararretne a et tee Basnflaney Tos paee Chapie 27

Procedwe far indepandem-somples Hes!

1. Fraam the meng at che rop of the sceeen click o &nalyze, then
Lk on Compare means, thes on Independent Samples T-tesr.

2 Wlewe the desemalenr feomtimuonsb eariabsbe (oo, ol sell-eareem b
miter ~bee aren lalselled Tesr varahbe

BooMae the amdependdeny vanalle fcaceoorical) vanable (mpg. wu?
win the =eetwas hibelled Grouping varahble

4. Uheh am Diefine geeups and ope i the oumbers v mothe G
el Wy cnmle cocl wreup In che currenr dssw Bile Deimoafen, Detesnslen.
thererore mothe Group 1 Fox, eype 15 cnd s chie Cironp 2 b,
Ipw 2

5. bk on Continete and thes CHECL

Thw awepur conerared fram theis peeceduwe s shown beli.

arcup 2 ko

L 2 4 H Hpan Aia, Mheeaalees | =04 Frsar Yiean |
ela wif- Ml FS “R-. Jacn T =
Ll FEMALES agn 4%y 521 ]




Crnpier 15 Toaesis

Pgasrpatd Dol Bn
LT
&y Mokt <l
N HITE B FLEET DT S e 20 PARE P
CP BT IL T
g g ke
L Llva Eng Evd b
- o 1 . tdae s oo prore [ Hlaiee 1w "lase-
LT
3 St b 2 | | FStl s | Pl 4 bH "~ k!
<
Swlry
Toa PR | (L A A 1 (R,
| B ] —- & | |

Interprecarion of output from mdependent-samples t-test

Step 11 Checking the information about the groups

L the Growp Statacics box SPSS give: pou the mean and ctandad devianion
trer zach A pasr proups Sinonthos case . maleffemaled. e asn eives wou che nomber
al peaple in each gronp () Alacegs check chese valmes firae Daorhey zeem
rickr® Axe rhe B ovaloes b males and fomales commecr® O are there o lor of
msatg dars’ 16 wa0 ind o why Porbaps von have enrered the weang code
tor males and rernales 00 and L, rackes ckae Loand 2F Check wach vowr
ek,

Step 2@ Checlinp assumptions

The frst secomn of che Iedependent Samples Tost nocpar bex gives vou the
restles of Lovens's resr Ter caualire of variances, This wste wherher e variance
teariacionl of soorce tor the owe growps (males and females) e rhe same The
outcome of thes tea dererminey whach of the e-values thar =055 provides s
rh= crrrect one ot woup b onee

B owour Svgovalue w lorwer chan 25 (e g 37 D3, wea shoahd e the Pios
hire i rhe rskle, whiely redz e mA '|":4:|1:|.‘|| wariinees assumed.

o I rhe menwficance level af Levene’s teat as p= 2% or bess lez, 210 0200
th: means (ha the varanoes o the veo groops (malesffemale:] are ol
thz wams. Therston: vour dua vinlows che ssuniplion ol egqual vanance.
Lon't ponec-—52 15 very hind and prowoles vou wal an aliemsoes
tovalos wlach counpenaes dor che ract that gomr wartirmees ire ner the
same Tou shocld wee the mbermacon e the second hine o the 1-rest ralals
o reter: 1o BEnual vanances not assumed

In the coample civer in oraz ourpar above the sipralicarce level for
Livene's gom 2 08 Thic s Lagees than the cor-of of 23, The: mcans chas the
azanpinr oF coual vasances has et meern viclarzd, cherctone when o repeoet
ot Cvaloe vou wall uzz the one provided in che st line of abe alle
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Step 3 Assessmp dilferences between the growps

T Lwed bt ar thers 15 2 sigmilicant dhifference berwoen oo twae grveps refel
o cthe columm labelled Sip 2 wail) whoch appears under the conom I=belbed
-tes) For eooihiny of maans Twaowalues are given Une fur equal vananee, the
pcher dor uneual varisnce Choose whichgere pour Lovens’s sl resuly sava
you should e mes ep 2 abowch

s Whe vplus i the S {2-tadled) columay o cguend or fess than L5 (e g, 03,
O, 00T ahen chere s a sgeefigom Bulferenee m the mean soones am your
Jependen vaniah'e Lor 2ach ot rke s moonpes

v IF rhe walyr w gblere 3 02 . Ufy, 10, there 1z :=~l|:_'l"|i,r'q|'.&n1 dHerence
berwien the oon prnops.

I rhe svample prescaral o the cecpue zbon e the S (ualed! value
25 A kg value a5 abere the requared cur ot of 1%, waw conchaele shar cas e
i hed 4 smrwncalle senificae Diference oo the mean sell-curem wcores Tor
rales and nenal=s,

Strange laoking dombers

ool Snlpul ol mighl coMe ACIess Sange ockinn neniars s lake he
frefe 1 24202 Thage rambne Sgoee ocen wollen a0 sciae b nolalor. Ty ran
ezzily B2 anneeatlodd nly 3 nermia o ook con prtseaialiss e pnar msulls The
namiber A% the B Lo b owize waw moary 5 acos yod raed b shil the cdecamal i
li e nweler alines e F o neystse, shits e decama paant s the tefl; F e s
Eomare shitt o g night Therefoee 1 2MF2 Decermes DX The romibgs
1 2B e o e oep e as 124

Calculating the ¢ffect size for mdependent-samples t-tese

Ir the inneadugtion e Pars Frve of rhos ek the ssoe of sHecor aise wat disposzed.
Fiiecr size srotistics provide an osmdicanon of the magrionds of ahe JBiferenees
bepveein e wraups Anan jusr wie Tl r the Jidterznee conld kavye soourred b
rhamel. Tlli'l-:. are o nurhber ot dibre e -.'1I'i:-|_'! e ALARESTe <, Lhe mase com-
e by vse] ety squared. oo squanzd ean ronee frome 2a | oaral represonss che
prapotticnt ol vaniane: o Tae depenceny woarinkle alae e explined by e
inclependent {zroupt vanakle, SP5S deeg oer provewde era souaraal waloss for
toesrs frorar, hewever, be caloubired wamg abe mrccmoamion preendicd i the
ouput The proacedure for caloulanme eon wpuerzd o pooveded beloe-
The ol s Tor 2oz squared 15 o follae,

Lis wquarad = —
LI CRR 1Y e Y



Choglet 15 THests

Ferlae ng wah 150 approproeee alues froom che avample above.
162

Er-_l s II{I..'I\."'liI
' |Gl +(154+ 252 - 7

Erasquaced = 4100

The mudelires Apreposed by Cohen, L9E8Y tor metprening fus value are
Ol=small efece. T0 =moderare effzce, I4=lanre @icor For cur current e xan-
ple wou can osze Lhae tha affecr oz ab 0% 1 vere small. Bxpresesd a2
pricenlage. (mulople vour craosquare value by BRI nle o per cone af ohe
vattaner in e llcvteem w o roplamed by e

Presenting the resules for independenc.samples rerese

Tl vezulis oo thee vl comld Ly |_'-r-.ﬂ5.'1'|l-.='|.‘| ag Aol

A |1'|n.'|q.'|"\-.'1|-.‘.|r.r'-|'--..':Il'||_l|¢'\- [ TR R LA K q.':'lr'n:‘l.n'.l:-:'-.'] o -_'ﬁrllE‘\.'l-l-.“ Tl"n:
:’uj‘lf-r"i.l,n._'l."l'rl AUTRINY 1 114 les ?un|| 1:’1'l:|.|r'-.. The e was ras ﬁigfnf'n:“:-ml
datrerence uy s o males chle MO0 SIF-4 51, and fernales
[i".'. [ ik “':L]-".I :'|., H334h=161 _'_'--.|,|J. Tl Tl |,|-.||.' 14l 1l

dimercnces ik the means was vere sonall {era squarad = 0061

Paired-samples t-lest

rarcdo-nrples toom (alse geferred 0 g: repeaced messnrest 1z used whon vog
havs amly v aronpoof people Lor companies, o macTores eoc b arl yoo eolbeor
dara frem them onorwen dedlerene oo asions, ar undder vae ddferenr conchiuons
Dreoenrpei tes expenmenial designs ore an examaple of the pe o seien
where chis vecbmipee v appropriare Vi dssess coch Derson or s ATE S e
measez s Time 1, andd then meaon ac Time L osfoer evpodine ahem o zome
eapenim el aranuletien o mecrvereon Tlhas approach w ool eed when
v b ez loedd e o osubgects pthan s, each pericen s wars hee sl unrh
Mrher st cricena such axs AT, wE e oI ot the pair s «:xp._l;.-:_'ul
te lowere o nnen | oand the oher 3 espase’ o0 Intervernien 0 Seargy un g
T measure are then comparss oo exct parn

FPasrealsmnples w-tesis con alsa Fo wse] when vom mgasie e s4me prersn
neoverme ol ligher respenee 1o twn Differene guestione f=ae, weboig ondhies w
rate the mportanee e terms ol ife satisfaction aeccwo doeroore of deer
lwe. = healrh, Bmancal security). In chis case, bath duneraens shaul:l b rared

an e sarme .4 Iy {-.".;_'., harm 1 -nman q3 all IMpP=aerann i |["*—-.--.'1'9.' ||1'|i,'-::-1|,'.|||r,'l.

Drceails of example

To tllssrrate the wze of pared-samples r-resr 1wl pe wsing the daa irome the
lile labelled experimasay (the s eded sncrhe wehsine accompanying fhis
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Lhoprer 15 Telests

Prosedure {or paired-samples 1-best

1. From she menu ar rthe vy of she serzen chick on: Apnalyze. then
chick cn Compare Means, chen on Paired Samples T-tesr.

2o Olick onothe rwss warialsde- rlor yon e mrerested in comnpaning
fior edch aulgecr [eon.. fusels fear of srars rwned, o2 oo of snaes
rrpet 1

3. With Bedh of the variables Boclibeghied, maesee them amds ihe ooy
labelicd Paired Yadables Tw chokinz on the marow bornas Ok
rn O,

» 1
The psorpus ceterated Bom s prece are 3 abwn below

Poawras] S3rnples Sahztica

B eai H Sl Lawatn | 5rd Eoor Maan
Pan 1 fazr al zlas
LR a N a4
=mak
foar gl =iyls
arED K] g 8 54
LI E ke g5
Paied aampoa s fom
P i Caipioines
| L Tt e g
e Ll W BT
=il R EnGe Laflaranon o
: MRS | fuoeag | Mo L Lot ] Helnlod,
Al Imas ' elmslamer
R L ) T g =4 10a el s K “re

Facerpretation of output for patred-somples frese

There are Lwal LT vl ved n L TETL LINE the resgles on s analyss

Step 1: Determiniog overall significance

I che able tabelicd Maiced Samples Test vou need wo look in b final column
[alelled Sap 1 2-railed) — hos ge pnor pralabaling value, 1F chis valoe e less shan
A e, 0 0T, Y rheen wou can comcloili chan chre w3 zigrabicant
diifvrence berwernovonn vwe oo [nothe cxample proen sbove de probabelioy
vl iz R Thea hias gernally beasn somneled devarn g chese slecimal places—ar
meom= thee the ocrual prokabaduey valoe was less chan 009 The valae iz
mibslanually smallos than cur zpecibied alpha saloc ol 05 Thergdoaee e oo
capcligde shan theee a0 asificane Jaorenge n the Foae ol Soanencs Toer
scoares o0 Time |oand s Tiege 3 Take nooe of the covaluoe (o this case, & 3
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4P4S Survivel Monual

arnd the Jdegreer oi Fraedom 1J6=25F a5 you will need chese when vou sepore
vour resules

Step 2: Comparing mean walues

Hawving escablished char chees 1z 3 senibicanr difference, che next step i o
find vut which set of scores is hicher (Time 1 ar Time 21 Ta do b, loak i
the firsr primecot hos, [Phelled Paired Samples Scacisties This bow press vow
the Mean scores [or each of the tww sces of soorc: 1nowr Case, the mean Tear
of Srans seote 4l Tomee 1 owas HLLT and be mean score ar Torne 7w 3750
Thereforre, we can conclmle that chere s @ wepnzant decreass in Fear al
Stanstics Test scores foom Time 1 (onor oo she intercenciery o Time 2 [atcer

1t"|l: ITLLE TR SO0 l|

Cululating the effect size for paired-samples r-test

.-°'.|r|'|nu|';-|1 rhe vpsgles |_m‘~r'm|.';| abvser el s thenn the @fferenw e we obiamel
w rhe twe st of aceres was wnhkele t oceu by chance. o diees eod 1l e
much abont the megende of the mervenion’s etect. Cne way us o thes e
e calculote an elleer siee stadiibic Caee chee iwrradogriom te Macr Frve fen mvere
discussion ony ths peanrd The poocedore Joe calenlanog aed ionegprecing em
aquared fome af the maoss commanly uied eflecr iz araanivel @ prese ool
Tzl

Fra sqpiemed can be ohizamed sy Lhe I"|‘:-|||‘:-l.n.'|,-.'|g [vergmu]

Zkn squarcd .
I

Eeptace wirlt the walues tram rhe exasple proseared sbave:

i M

kigoeopaarns. _—
15390 + 30—

2915

RS L T

= .5

Too mrarprer e era aqoared values the ollawime mnde hnes e ke peed
tlron ':.-\.-l:'ll‘"u."'fll I0=E- M =zmall cHerr, Of=mawlerane cecn, L 1=large vitrst.
Liivent w1 ETFIETIE- waloe gl 38 we van covn lode chan abens wae a |.-||__;|:'
efivet, witl o subsranial Juberesoe o vhe Fear ol Soasiees soores ol:pamed
l:cln-.:. and fier 1he mLervenl o,
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Couetinn

Althpugh we phtased @ sgenticarr dilferenee an the sooney hetorefafee the
INE=rveme o we cannnt =av char che moervcnoon sngd Lz l-|-l-‘-[} m Fear of
Htarurws Tt scenes. Besearcho s oever abar somple unlorocmiely! There ae
mare aflier Facrsrs thar may have alse influrnen! rhe desreae 0 Lear srores
Juzt she passage of ome fsithoor any ncereenoon] coald have cousiboed
Ay cwnhe of arkhes evenrs may have also ocoured e tbe peood dha
may 1o nefluencad seudesas” armtedes o snwsis. Pethape the pacticipans
wene crpised 10 previons stansocs stodoncs whe ol them hee grear che
refparied wad and how 2asv o0 was o pass Uie conne. Perbaps oy were all
given om illzpal copy of the staciznics exam twarh all ancowers included?? There
are miany prhee possible confevnding o1 comamimareg T rons.

Wherever powsimhe the rescarcher sheuls vy e annmip e dhese coanfound-
wg lactors and edher conrel chem, or ineorpeate themo oo the rescarch
deaign, In the prezent case, the w2 a comtrel granp whch was o cxposed
o an indereEnLam. bu[ LA 5.|_rni| 37 [+ r:"u._' ]:l:-‘uTill LTRERRRLANEY ] .!:ll -L:-th.e-. WAPE, '-J.'-'_'ll_'ll..l
Fave improved the stody, Thas would have helpeed 1o tule aur the ofecrs of
wime, arher everds ere. thar wray have wluenoed e resoies of v current
‘\.I_lui'.'.

Presenting thie results for paired-samples t-fest

The key deranls that need 10 ba preseneed ars the name of the resn, the pnpase
of the ey, the rwaloe, il Jdegreen o0 freedom [di} she probalaloy ealue, and
the means s od standod devanions Twocach ol che arouos o0 adsunisrarians,
bois alwo oo wdes onopresenc an ellecs size watisng (e g rra sipmired1,
The tesulis o the amaleas conductad abree could b opressis] . Inllows:

Apeoreal-saples coreir wns conducred s oevalune dhe maparet ol
the inbzivgmdt on siedents scotce an the Fea ol Segimnes Tea
(FOSTE Thee was a suamizocally spvancane decrease in FOGT
sevwes foran Lime 1 M =d017, S50=5 160 we Time  [B4=37 5,
SIT=5050 o 2=S 38, b M08 The ers wquane] sranene (504
el ared o Darps efeer =ioe
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I3 One-way analysis of variance

v the provewe: shaprer we wsed r-resr o compare the scores of owe Jdillerene
prompe or condiciens. b many tessarch stuabiang howeser, we are wrerasie?
mowomparina the mean soores of mere thas twe crovps. In thes <itiarnon se
winld s analvss of vananse AT ), l:'|'11|:'=w3,':_' analvwes of variaace
involves one independene vaniable [refemved 1o a3 @ Teonord, whoch has 2 nomber
of diflersit level These levels carmespand 1w the difierert prowps or rone
chuomi. Fer evample. snocomparing the efiernivensis ol three different reaching
areles oo shpdenes” Machs soores, vou would have one lacor [w:l-r_'hmg argled
wirh shrer bevels (eg, whele closs, small cisnp seoenes, seli-paced commuer
artivinias 1, The d-:ptr‘..‘]-."nr vatiable i a cormsm s varpalle Dol cese . soores
om e wlathy reard

Acnalys od varpnee 1 w30 alled because o comparcs die vatanee (varabihizy
i zcorest bemeeen the difzrene atnups (helred m b due 1 e o mo e
vartabled wirh rhe vaciabaliey wnthme 23z ot the oroops (B=lisoved oo be due o
chanzed An Fooateo e caiculared which represenes the wananee heoween the
proap, Jroded Dy e vanance wichin che geroon, A lrge Foranscoicadwcates char
rthere s e vanabihiy between che growps (cocied by dhe indepandene
warialle], than thers = wihim coch group (retenied o as che errar el

B sieriiicant F ez ondieaces tlar we canoeeweer the noll Repoihais whack
irgtes thae the population means are sl Tt Joes not howeeer, rell oz wluch
od the groups dijfer Foe thiz we meed tosomduecs pose-hoc e, The alremanier
e eendecung peosr-les vests atrer alaanung s sipncfeam Cmnekag’ Toaea s
P gl vowsr <tudy to conduce vl s, companeama Lrofernied rooas plasmned
-\_{urlp._lr.snntfl

Aocompinest o post o veesns planned companeans @ opresenred inoche
incradne e o Fane Fove of this bock (orhor cngaaared readings zee also
provided). There are advanrage: and dizadvanrage: o0 cach approach —ou
should consider voam chicizz carsfully, Belin l‘*r_':::il'll.'nnlg wotir ralvses, Foae -l
eears are desianed ta lielp proceer apema rthe Lkelidbood of 5 Tepe | ocmiar,
however chus approack s Ancter, making 11 moce ddiicolu e obdzan sraosncally
sigrulicarn dhilgrerees. Ulnless wen have clewr comeeptual proorude e only
wishing ra rompars ez groups then W may be mpare approprats oo ose
past-hae analuas,

In chey chapeer v difierenn sopees 0 poeowar AR are discissed:

v Drveeenegroups analysic of vanance, whoch vomed wlhen ven have differera
wibjevts ar cascs wnoeach ol vour saroups uhee s refened tooas an madee
prodenc zroups desgnl, and



 Chopter 16 fine-woy andlysis of vonance

o oreswaledomeasutes analysnis o vanance. whock o owsed when wou oare
L TR EATTRR AT ll'_'r_-_' =ne ;H.J!'|||_-|:|_5 |;n.J-|:r -\.,‘Il”cl-r'lll' |'I'§-r'l..'|ll'il:ll"|:‘- [l.'l-r n'-.-d&urcd al
Adlsenn ponnirs n memed il noalae refened v o3 wishinesabjores

._1._--_;':_3_;.r 1.

In the anowean-croups analesis of coaoce se bz thal folloses, e use of
Foaly gt veze: and planmed comparwon: wal be lusrraned

One-way bebween-groups ANOYA with post-hac tests
One-war boeweenegoups analyse of vacance 1 wsed when vy have one
incleperadene (arcoparal wartalle wark chree ar e levels demonps) ard one
aependent vonrnnons varble, The "nne-way’ pars o the arle eadicares there
i- ik vac mdependent vanable, and berwcooearcups’ means rhar v Toave
Jiffarenr sobperas or v o cach of rhis CFp.

Dretails of example

Fe demansorare the uze of ths sechaaepee | owill be cang the sutvevaan diuga
nle, which iz included an the webaite gvesmeansann thas book 1see p.ooil The
dary cones fram a survey shae was condocral tnesplone the dazwor: thae ungace
on respendents’ psecholop ] sdpesarmenr, bealth and wollbeins Thas 28 eeal
dera Nl feam acrual rezcarch condectad by gioup of my Crodeate Diplawa
siikdeors. Full decails of the siody, (he wogsuonnaire sand scales usedld e
graveled i che Append-y 1 viow sl ri falloe alang warh rhe areps desenkbed
in rhes chaprar vou shonld soaee SPS5 and open rhe ble lakelleg sumosy v
This Tile com anly bBe wperesd i BFS5

Corails of the varabkles ured i thes analvas are provpled i the Lahle

|_‘:-..:|-:_'n-'. .

File name  Yanakde name Varlable label Codlng isairdsticns

FHE LR TTR 1Y '|:||'_.'|:|'| Femal SR T Tassl g on e Ooienisi s-alp Soores on
tarec e Jeont B o 30 wib bogn s iz ay
Iigkez- w0 LR g™
Aneqnd baaqrs [0 waplaDle = & 'SCMIe-T wafarf iy uiry aLe
it e ea Al greons (505 rahughipns o oy
i= L afalss
(TR [u] le=2th = *
Crongpe ™ 3700

Sepup 345+ =
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Swumnary jor ene-way between-graups ANOVA with

pst-hoc tests

Erample = raseanch I 1=ere g AiHeroano o ohiemsr ssueen ar winning.,
Tl imddls aged ared old sngpEc]s!
WAL gk vou need Tacct warigiala e

o oz L'-B|E'§-i.":1" ral Iﬁl’l-e'-.[_lt"."n_l ord wanab e welh e
ar more gishncl calk g This can Aisn B oa
crnhnuans dardAl c thal has noen ecoded o
e InrEe eJaal Lroups ey 0 arcop.
suopecls dindsd w3 age calegares 29
vounoe! Bebeeen A0 and 44 45 of abowsy For
mslrachions on baw boodu et sce Snzgaen B
ard

* anE contnheas decenders] ca&rakle
& g., aplmisim

Vigl dass ol Ae Dz oeegy AR el 10l wou whether there are

s il a T dillargnnas v b o9 someer oo e
crpersanl vatanle, acrass the 'Free SHoupE.

Pis koo losls cas tees Poeoassc ko rd Jo? e
Vs diflerences: o

Al oo B 0 SCUSEInT of 18 gt ARCVE 35w Tpting

preceuked 1o Lne e e o Far Foas

tle-naramatne alermalee Keoeea Wl 15 Tosl (spe Shaniee M)

s

A,

-
du

Procedurs For one-wiy between-groups AHOVA with posi-hot lests

Froon the menn ar the roge of the ~etecn click ome Analvze, 1len
Ak o Compare Means, thes on One-wary ANDVA

Clik om your Jependear [eentimpoensh varable L.l [l “apsll
misin k. Move chis e the bes marsed Depeadeot List by clickos
o e arpes hocoes.

Chek am v andeperuds e, coveeengzal variable (e, aceep il
Meer chos e (e Bo Libe lled Facror

[ ek e Oprions Forron and chok an Dheseriprive. I'[u,'prn;-.g.-n‘--hw,-.
al-%emnoe and Means Plo

Fon Massing ealues, make sore thee =0 dor in rhe v ek cal
Exclude cases analvsis by amalysis. 10 noc chek on ths opoon
aree. Chck an Coarinee

Clicboon the =een merhed Post Hoe Clizk oo Tukes.

Chelk on Continoe ared theen Q1R
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The aurpue pzoerired lrom chas procedurs sslaowen below
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Interpretativn of aurfaee from one-way butween-groufes
ANOVA with post-hoc tests

Chseweay ANOVE wuh cthe addiccnal aprums checked abore, will sive gon
l1ve sepantes b ol (nrocmation

Deseriptives

The 1able creei vou aedarmauan ahouy sach roun fomher o gach IR,
sans, standand dewanon, wemomam and masomume el Adweays vheel this
shle fry Are the Ms fnr each proup correes?

Test of |LumngEﬂEit1,' af variances

The homogere i b vEnance opron @lvea gou et ene's e ke homoegznacy
ed warianess, which cests wherler roe camancs i arores 1 the same [or 2azlh
ol rthe e woups Check che signilivance value §503 for Levenes rear IF
rhis noenle s greader dhar 39 e, OB, L2 3SEben oy have ver violaed
the assenpiion of homazeneiy A vanance, “aotloz exampl the g salue i
25 A s s greates chan 03, we have ol vickice] che homoganewy of

P oy [ T D |11'|1r| il

AMNOVA

Thas e mives ok Ferwesncproups and wechineovonps soms of sguarss,
Jeprees o Foedom err. Yoo el recoemise these oo Mo GUARLELL o
The mam rhing you are edzicsie] o the zaluany madked Jig I the Sic
valuz 15 lows rhan w cqueal o 23 Lo, 03,00 3000 then dere s sienilio s
;|||"|f'|_-|;_r'u:'|_- wmewherc amtnE rI*_.- WA s 00 AT .,']epE'r'lllrl'l.r vateally dor
rhe elwee groups. The does nar tell yen whach geaap is difceene frem whach
sther crowp. The scarisrical segagfnomwes ol thye 3urerences Femeen #ach par
of groups i provided o the rable Talelled Moltiple Compatisans, whech g
the resuits of fhe post-hoc coss 1desenbed beloswe), The means for zach group
are givan e the Deseriptives walle. Lo thes cxamole the overall s calae o
A1, whach s less than 23, wdicanme = seatapcally siemrcant resuls o -
where arnomieer che prowps. Having eeceived 2 ostanstcally signifcann diflenonee,
w rznonew Jock ar the velis ol dhe pest hog 1eses that we el

Multiple compatisons

You should raly Tnak o0 thes palde o you found 3 aigmbicant ditlercnce o vouor
averall ARCAL Thar . of the g value was eyval o or less than L5 The
post-hies ez we this table wall el wau evacrly whene the difterences among
the growps occoe Look Jowsy the column babelled Mean Thlfzrence Lock for
any astericks 1*) mexe to the valoes liered 16 you tnd am asiensh, s means



fhocier 1E Dne-way onolysis of varignte

bl he twe greaopy keing compared  are significantly Jillereny drom oo
anuther at the g2 0% level The exacr signitecanee value s wven in Ue column
lahellad Sug I the resulis precenred sbove, enly aroup | oomd eroup 3 oarg
vtk gLl siaeifcanrly dfizrent rrom ane ancther That e, che LE-29 ze
sraap and the 49+ apge wroun difer sendizancdy o otooms b ther spotinem
DI,

Means plols

Ths prot pracedey an easy way e compge she mean coones for dhe differane
croups i cam o ses drom s phie b the 19=27 weac aee gronp rzconled the
lowest cpumism sconcs walh the 430 age geoup recording the highes

'L'l.':'urnrnf rhyeae '|_1|,¢_'-|;.;- Lany b |||,|_-;|,|;":|«:_||||g. nx?|"t-n|j'|n-;: vh the seale paed on
the ¥ axie [inorhus cate reproserm g OIpnimsm somies), @ven small diferences
ran laok dramanic. In the aluwes cvamele the aeroal diference i the mean
wooes bervezee he arogpy 1= very sinall LED SR, X213, 12.348), howeser o the
wraph, i locks substaniial The lewson bere s den's ger emo excieed aboun woor
plars unaol vol have |._'r_'|n1p._1|'r'|| the ineom walacs Savadlsble inothe [ewcniprives
bas' and rhe wwzle wied ke alon.

Sronge leoking nurnbars

I wrwal fwelpies wone mighl come aoross SAngs Qe aeiners ench 1 the
nern * AR OF Tapse nambers mave Bee ar e ot 50 emillet Anlalane Thee CAn
24y bE roenvreted inw A ‘normal queepsr o cegsenlansn nownor ras s, The
rtar A he  tells wou s mony RGeS wol cesd 105 il e sEEcarngl el
Foine numbed 3z the & o cegaiec, st e decrmal pedn o0 be kb 1 s
rostwer, shift 1ot ke orgin Toeeslans 1 29F Q2 becomes 2 Tae number
TR ool Be owrilen as 24

Culeulating effect siye

Alrhoupeh SF25 does ot gonerzar wofee thee analvsis, i pessble w2 devermin:
the eHeew size doc b el Laae abee innieducrieon o Parr Five dor a2 docus.
wiin e cBeer size<] The pdaruutnm won aeed racalolaie o =quared, ooc
o1 the moase camman etfec e maelgn o preded nodhe AROVA oaRle
ya calvalavon wonl] be vaeful het. The tacnls s

Sa_y of squares Saldeen iy

E-a aquarasd -
' foral v o squares:

In thiv gcample all vou noed tooddoow o dvide e S ol sqoares Ter
':ucll.a'r_-|_'-||-gri:-|_|p5. P T b ame Logal oo af wpeares (331303 The regul

1%
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oA aquare valae i C1owlueh e, Caben's 18R termes, anonlkl be considersd
aamall efecr aze Dnleen clasamics O a4 aosenall eBecr, 6 a5 0 mediom gitect
and 4 35 3 lavge eHecr

Worning
Ir this cvample we abcaed 3 soatsocally seniead ceanll, howe ver the acual
Aifzrence woche mcan seones of e prongs wae wery small (3L 35, 2113,
T2h) Thes e evwceni i the small effzer v abramed (o squared= 00
Whrh a larpe encuph samaple Onoclos case B=3551, quore small JiHerences can
become staciwecally sianitwanr, svenoof e diftegenes Boiween the rroups
ol Twle pracrical smporrance, Always warcpeet e resales Ciredolly, rakine
imim aceaune all che antarmacion von have avaalable Don'e el tao heanly on
stanistical sgraricance, moang ol Facuss alwe need o be conselenn.

Presentmg the vesules from eneway between -proups ANOVA
with post-hnc tests

Th resules of che anew g hetween gronps apalvses ol vanance wirh past-hos
terts could e oresenred az Tollnws:

A rne-way bendeen e .'|r'|.:|"r":.|'- af vannce was conducced
re explone the rpars oF age an levels ol apomiim, as measned
by the Tafe Coeneanion test (RO, Subjecis were divided man
three groups accacding o ther age (e 10 20 or less, Groop
3O T qd, '::.hln:-ur- Yoa% ard abovest Tlere was g statistacally
s@nincamd D cnes ar the pe 405 lewel mo LY seores for bhe
therce ame proups [E1E, 4321-4.0, p= 08 Tzepiee reaching sus-
nisnice ! '.H-igl'lll-ll.'i’ll'lfl\.'. el avenal |||I"|.¢|:_'ni_'|;' IM IMeJIie 0
berwaen rhz gronps was s small. The ellect size, calesalaged
uairr era squared, was 020 Pred by comoarizons ouang the
Tukey F1E0 rent ind o od 1l b sam wcee oo Crpap ]
'f:"-_[=;‘f.3l'.‘r. EL4.:|‘31 TS ~I|,_:I:'I|||'I4'.‘||:'|r|_-_.' Ao brem Ciragp 2
Chle 2 D mDd=149) Geenp 202200 SR dul e
differ sianificanch fom cocher Ceaup 7 oor 3

One-way between-graups AMOVA with plonned comparisons

In the example prevded above we were mierzated v comparing opoumism
soores 2ernss each ol the three grnnpe. Insams wruarean: howsver TesCaly e Ih
may anly he inrerested o comparigong between specitic grawps. For axample,
i an caperimerdal aiody wah Dee dillerent iervendons we may wanl o
krnw of Inrerventon o sopenor v zach o the arher inrervenmions Le chae
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STUATEOT we may e be et |.'.|:|1|;‘1.-I.ril'lnft all i're |;'-|_11.-',||:-|: vt g
of groups I we ate cnly merestid an o subser of the poesble Compansans i
makes sensc o use planoed coempancans, cacher than pose hoc e, bocause
o Cposeer’ ngsues [l Jieoestony oF pewir i the wicmedec i 1o Paee Feee .
Flanned compareons are more Sersiinee’ o derecoma ifferenees Posc b
reses an the other baral ar e sevingent sierohicanee levels rooredoce the
risk ol o Tepe | oerrar, grven the loger namber of teses pedfoome. Thes cheice
gl whether o vse planne] Companaoms versus pos-hee tesgs mos ke made
berare vou komn wour angless, I nos apreopugne ooy baoth sl see which
resules wou preder!

T lustrare plarnsd compariame | will uee che scame data s the prevainng
example Menmally sou wonld net conduct both aralvses. Inothiy case we il
consder 3 shghely Jidlerent guestion: Ace subjecis in che uldes are gonp
[ F3+pez} more opumwsue Lan those os the 100 veungen see aroops (15 2595,
I0—A4rst!

Shecifying coefficient valtes

In che Golbawmg proceqdwe vou will be ssked by SP55 0 iadiwace which
parncola: gromps pan wish o campare Teode chas vow need o speedy 'coel-
hicrend valuee by srodencs Bnd e conboang mynal’y, sn [ wdl explan
thuy process fivar

Firat, ven peed 1o demnfy wour preope hased on the differenr wiloes al ibhe
indeperdent vanakly fugegndt:

a1 1-&5 11 Srrein P opeoensl a3 2) Grcug 3 rcoded as
Age 1500 Ay Jiedd AL Aa-

Mesr, veu nowl 1o deaide which of the moups vow wish o compare, and
which vou wsh 10 mere. 1 well dllusrae thas process waing o few examples,

Example 1

Tocampare Do 3wtk dhe other 1w gionps the ceefvens wouald be as

Tl

Group 1 : Qriup 4 Group X

The walues of the coeficienes acrmss the raw shiuld add up w 0 Coelfy
viears dnith difzrenc valoes are comparsd. 1F vou wishad o wnare cne ol she
g gt wionld s i 4 coelivenn af 0L Yo then peed o adjust che ogher
creffuzienr vales s rhar rhey ald opowe 0.
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Example 2
T compars Sreop 3 ownrh Cleoopl Genoting Sireop 23 the coedirents would
beas 1ollomw e

S

'l.‘i.rr;.up 1 |:1.r'|; up 1 Gmu[.- 3

. " 7

Tare mfcrmation on che cocHicene: fon o cacly of VOUT LIl s wll b
racpaned pr the imerasts secoon of the procodure thar falloa..

Procedure dov ane-way bebween-graups ANOYS wilh planais] tomparisans

1o Froam ke menn an the igs of 1the soeezu click on: Analdyze, 1hen
chick on Compare Means then on One-way ANOVA.
20 Clek von pour epeoddens foontoowms? variable ep. 1ol opare
miiem . Click on b srrew oo meeees fhos voniahle imee e bPos
mifked Depeadene Lisc
T Cluk on yunlf walependent, caepones’ varkabie e, agepp
Wowe this e rhe now labelled Faeror.
4. Clivk the Opaians baen and chek en Descriptive, Homowencinv-
of-¥ariance aml Means Ploc
5. For Missing Values mabe sere thene 163 o in i opioss merked
Exclude cases anabysis by analesis Click on Continge.
fi. Chok on the Caontrases button.
= o oche Coefficients oy tepl the cocflicient fior 1he 1ir=1 Lraup
(ot Fasmaple 1 oabewe, 2his valie sonld he 11 Olick on Add.
+  Type o the cocfficoens brow stecondd oroap (=14 Chick om
Mdd.
+  lype o rhe scedhicient G the thurd group (21 Chick om Add.
+  The Coelficient Total lwwld be O of von bave enperned all rhe
coelicients correcrly

7. Chiek on Continue aod then OK

The aurpur zenerated from this peecedure is shown below. Only
selecred ouinue is displayed.

Lombagl Coelleyer's

‘ AL _LP3

i:.::--u-u-'.l 1E 50 Yl ayL
i
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i Taata
== -
I f L 1F] Sy l
| Sl | Contiigl | Fue i -l Tl |
Tarad A-mliire F308 ASTAITEL T 1Y 41 Iy Ear) =T
|¢1-'|'"" T oem gt ssmemeagal 1 24m hiz P Pl Al o

[nterpretation of sutput from one-wedy BeLesil-groups
ANOVA with plunned comparisnns

Tlae Dasermptoecs and Tost ol Bamageneity o1 varian.e: rables arnerated s cary
af s owipat are the same a- shaamed i rhe previows coample fac one way
AN A warh post-hae reacs, Cnly che curpan televaoe o plarmcd congansens

wall e diseiesd hers,

step 1

boothre rable Talelled Conmast Cocfficienes che coelioents thar you sproifacd
e zack oF wonre gronps s pradel. Check char eive s wlas vou iocende. ]

miep 2

The mam vesults rhac weu are incerzzied inoare presened o the Lalide b lled
Cintrast Tests, A< owo can aszwene coual varianses [ous Levene™ Lese wis men
agmaticani ), we will wse he nse rew o this hle. The S evel for dhe
conrrair ohhai we spasified s 0070 This s less chan M5 herelare we ran
coww e thar there is a4 sanencalle siandwcarm Jiforrnes bebwcen i
145+ age proupl and the orher rwo groups. Alchooek aaieoc:ly cooeneand,
the actaal difference beoween the mean scotes ol Liese proups = very amall
13030, 2200, 2296 Rafer oo che tesults of ths provious seconm tor fartle
dscosian an thus paine

Yo will e G the resple o he planned cemparizons analvse s eaprogsed
wsma a0 st rather than the asual T orang assgctared wils analysis ol
varaney. T abggw the corregouding Fovaline, all v need tr doosoracsquare
the ©ovakus Tn s coample the ©ealoe i 26587, which when squared, equals
T 10 T repont ol wesgley powe wlsoe pesd aba: Jdeovees of freedam. The firsa
walue Hur all plavied companaoest e L rhe scoomd vogieen m he table nesa
3 b o vabae oo dlae cxample the value e 4330, Theretors, che izl wnuld
be capreseed oo B AL 433027 27 pai0?.

One-way repenled measures AHOVA

Iz e oy rencared measnre: AROVA dedan each subjoon i expoesed o
e e conaduions, e omeasored o the same oo scale
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of three o mors occasems Irocan aliw be osed o compare eoquaalone’
resprareacs p Lwes o1 mete Jiferonr qusstoms ar pems. These questions bowesveer
paosd b owegsured uzing rhe sarre scale (e, D=scrongly disagees, v J-strongly
Agrect.

Tie e ol post-hae cewrs and plenned companisons wirth a0 repeared
g s s e bevand the soope ol thes beak and w il nor e dewee netraged
Fasre. Faor raecher readine on rhas wope see Chapeer L3 om0 Saevens (193948

Details of evample

To damememare the gw af this rechniges che darg fibe Labelled exporan.-ay
fincluded ow the welsne procded wirh shes brok; sec poowid owll b owsed,
Tirads ot thy data nle o be fownd e Appendis. A& atoup ol scodendts
wile wnaied 10 P pale an AT L2 v Ttk |i|:'~\.l_g['||7d - mcreaac (hin
conhdence on Giepr alilioy oo dooscatizoc: The roonfade nes Tevels das me asored
ky & self-repoat gealed ware meacored Lelare the mirervenpon 1 Time L1, areer
the incervenrion 4 Tame 27 and acaen shrec mcrmila T 1Te 210 10 veu winh
o fodow along wich the procedure, you <bonld aane SEES and open the nle
Lalelled cepemmeae naw Thie dle can only be opencd i 5025 Deials of
the wanables namgs and lakcle from the data nle are as follaws

Flia namd Venpble name  Verlable labal  Coding imgifuctiang

Y e R I ) urmigance ol vl gz e e Looniideng st Lzasn] -l
armersoar birel Ranwilie s lesl ade e d pr o A ar
Ry TR PR B L L B 3 VI oy
ACled wrdezale I Llr leceln 2l Lnnngene

Tl IRp T R B Talal so i o (b2 Sordodapmne i Do 7 e
wg PRE O NS D Sttt S4 LR dreprascwrsdd alied 00 pleglem
Tedh ke feam 10 10 A3 bk soores
ndae Mgl 25 covl gl Leshaer s

PRI Carldarne lmal 2ovgn o B Codil de e Copine] & th
souned Al U1 SIANEIC R WA adeensbred U oini g B
R it [T YT 0 I P I 5 B
Pl st = & e, sl miugreym o
e e —

Summary for oncavey repeated mcasiees ANOYA

Cagriple of rezear. ! e hers 3 Chance mcon’ AENCS SNOAS VR 1
MoE=Ten tPran lnng gl ™
WA e e rEan e g ol sulnncls Tieatured oeodee S

SO 07 thren TSN GO ESNAE 0 LN ik
A Berent eorgil ons, O each [RGAE EAse oo 2
Trae aillesenl Socshers o Rms Dof 00 ke Sarns
SRS BOA O]
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Tris iwolee:s ben wariab s

+  cne ndependenl varablis (calegeonca't
i, e 15 Time A Time 3

Fo0ng copeedonl vand e (Sl s
po g, snoies o e Crnledeaoe ek

TR TN P LA L s Lt g Echmargiee cnd 180 a0 P Aere s a aiqn-r'lr_am

an st
Bz sans G disenssnn ol the genera ARGYA assumeaons
meoseonod in ke mlrgdeclicn 1 Fan Foae

dHierense sormwnipz amarug e rec 2305 ol

Mes-paramebic slternalve Srsdhan Test (e Cnaplar 21

Pracedure For cne-way repeated measures AHOVA

From abe eonn ar e oo ol the seresn chek o Anadyze, ther
ik v Oeneral Linear Model, then on Bepeated Measares

Iy el Within Subject Facror Mame bos fype nooa nuine rhar
ropiesents vout inclepesder vamable (e g, Time or Condioen .
This s et ae ackal vamabie name, jos o Libel yon geee vens
wdeperdene wariakle

T the Mumber of Leweda bow pepse e ieber of level op KLz
forne oene=3st nveleed (mnoelys {-'-::'.|||'|l|-.' o ih,

i:llq.'l-. ."\.I.Jd

Clwk vws the Defne Bgen en che nethechoanad sicle.

Sciect the thaee vanakle: thar eeprezcer vour repeate] mensies
variahle Ceog, eomdiad i comtel 2, conlad . Clck vl srrame Doz
o e them mito ke Within Subjects Varighles Tox

Clek omothe Opmaong hos ar chie bornaag cishe of i scecers
[k rhe Thescriprive Satistics ap:l Extimentes of effect aze boxes
m e sren lalwelled Dhiaplay.

Cliclk an Conrinne ond fhep (OR

The ouryur seneraced lrom chas procedure is showe belosa

Cietr oo Sraiars

W S1a D an ] H
SO
Rl wrd At i) 2
Irsul
b N ol T H B
MET ] X
linies
EIRL s Tt
{ PN S n}
nma

197



]‘!E SP%% Survival Mo

N, 1rsie qis

s . e ke =11 p DT e
kg v - roaem iy Apenet | P | Faeed”
S T 1] LT ST [T ) L LRl X 1.1
R LU B g nt Saiy - (¥ T44 (TR Ayl [ REEE
He i {
Trer LM LT | L] Th L] =1 il LRk
sy ot asgan .
ps=t Tl L S ] (LR (RS T4 EEN RN 1 el
- |
S o
Sumpsran vy w0
LIPS pane |

TWEES A e
wake wdi 0 fag B,

L N R R S
Aislms L il

|
| |
- | :
W [ - T I [ CTE RN PR
I.'l:.. L s e ol - ; Tkl ) PR L | Ry |
:I'H.l: E |.'! Hir B (L | 'y by
Toasll ol gavwmsrbed o a0 (R LTI R L Sl PP N L E s B R P LLI I B R PPN DR
LY T PR T
B L e et i o sy Tenemray s ima poeneg gy U g . 0 R N O R [
[ P R e TTTN L PETTR TR
L
| E-LE-SRE BT
o PR TS PR RET I | i

Interpiretation of auefret frean ome-weay repected measures

ANOVA

ow will nerice rhac chiz rechnugue gencracze a Lo of comples lookeng curpos.
Thiz e hdes rears G ohe asiampionn af sphenzimg amd somh cntacare ard
meulrrvacace ANOVA pecules Pull discuzzion o che differoncs beoween che
mtaniate ] muolieomate veaalee v Fegoarnd s aoope of s Teake, Boseever
i thy chapter anly che wmalovanzee result; wall be ducuzeed dsee Sevens,
190G, np ‘hl_:lﬁl—'lh"} {-:-r e il NIEIRE

The —easnn Fxroomrerpreting the molovanane stanzncs provided by 2F35 -
char b urovanare tacites maoke the assumprias of sphetiziry The spheticey
aaumption cequires thar the variance of the poulinon Jufersnce seoares for
arw ren comdiogks ave the sasae as the warianee of the pepulation dilterence
w73 Doe ey olher twe coredincws Can asumauoen thee o comncmonly vaolared
Thus s weceszed by 3PS5 weng Moochles Tezr o Sphernicig

Thé |_1'|||||"|'.':|r|:_|t-:" tatiabn ||.|':-l.\.‘|'.‘1.'."‘r -:‘||:| pld T Ty -'|_'-||rr||: LR "'l'uj'-ll T f
in wor cxamphe tha we have vinlared che assumprion ol sphenciry, & indicared
L sl Slj: valug aF 00T v ane bex lalelled Maoehlv's Test of S-phEril:i.!','-
Allpugh chere are ways v compentar: Ter this assampron wsolaoen, wojs
safer g e 1othe molrearssee sgarsric s peowided aothe i,

Lecs ek at the key valees wmoche corput dba: vou vl recd o consider
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199

Dt.:f-l:.ri.pt:ivu rtatistics

I rhe Brsn aogpon b peea are provided with the descrplive stalioes e opoae
thece sers Af soores Ciean, Srandard Coviseien, ML L o a goued wles o check
chat rhese make sense, Ate there the malie number aof people nosach aroup!
Lie the mean valoes make sersz given the wale thar wiae weed L ihe examule
abovre you will ree chat the lowest mean cambiclencs wooge was e e |
fherars she inesvennont and dhe heghes: ar Tome 3 dadrer the sogbistios course
was wamploedl,

Mulcivariare Lests

I rhas table che valee thar vou are ouesrested oow Wilks' Lambdu and ke
agsecidted probalalay walue ziven o the celuro labellsd Sie AlL ol abe
mulrivaniace tesrs vield che same cesadr, boseever the meer commenTy ceprorred
stanisre 1 Whlks' Lambda Lnothas 2zampls rme walug rer Whiks' Loambda 0o 23,
with J profabilicy valoe of 200 (wbich really moana p 0031 The posalue
o feas dharr % rherelere we can o lde hiag Hhere m oo sLateally Elgl'll'l-
cont effece for ume This sugoests than there was s chanpgs o conludsuce s
actss the three differom tine penaks

LHect size

_"l.ln:hn:uugh we have teand 3 sanistocal --13_-11|F1|;ﬁ11l, Afiereme Farwarn che fhree
Ha B |_'|f SSonEe Wy :||--| |1|:|_-._| L3 A5 in I|'|-.‘ rf"-.'_l L3 s II‘|.!|'II:'|. ||:':=.||||' [f\.L:i.' -.i15-|.'||-1:=-|-'lr“|
Ay effect cres o The smieesdun iwn e Fare Frve ol thoe boab s, The value won
it mtergated w1 E1a cguarsd. aven n the Mulvivariate Teges aunput Bo,
Thee walue obimed achis stade 0 7490 Lhang the commondy wsed poidelin::
prepesed b Coben (19%RY (00 =wnall, Daemoadenare, T4=large cifzces. os
tesule cpanears o very lnroe cHeor #mn,

W ovow cbkraan 4 scatocadle seemdicane recal fram the aleae ,_|1|-J|',---:".;: rhiz
sppest: i chere o o Mdlerence somewliere ainong poer geoape, e dees s
el poo wivch procps ot sed ol seares Lin e case, Tune 1, Time 2 Time 1
Julter troe ung anacher Toos mecessary oo comduct Nerther st s o
rlenriy which greps dfered  Checwmean al (heis 1eara are beyond rhe senpe
ol this ook heweever |osoepesr chat o consgly Stevens §1988, Claprer 130

=

Presemting the veswlts from one-woy repeated meusures
ANOVA

The resulis of 2 oneway wwprenrd measoies ANOWA coulld he presenred as
T |

AWy n T sl measares ARNCYA wns conducred s ocram-
rarc szares oot Clardidenz e an 'l.".'l'l'|l|||.‘: vhlly Searsncs rest
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gt Towe | oipeosr ro rhe inrervermeon ], Time & Dnllowong b
wpervennon and an Tme 3 (three moncl falawopl, The
means and stancard devigomns ace presenred i Tal:le EWNL
Therz wrar & sienwhicant efent for ceme, Wks' ombedas 25,
FLY, 2e0-410 17, o= 000 mulcivanawe 213 squared = 73

TaAle WM
Dicecripuve Seawestecs for Cenfidenc: in Copmg with
Sratistics Test acer= for Time |, Time 2 and Time 4.

Siaodard
Timn- oo . “edrn deviarion
e | A 'reinterveninnd LN | Gk ERY)
Tome 2 et ipanreeniion | M i A 3o
Toime § (2 moody fellowe upd a 2303 3o
Referentes

Craben. [.g HSEY. Stena ol poweer ey fin du beboond s Hilboale, W] Brllagpe
Zrowens, | (1R Apoled madloo e saustn fr e wnal sewrees [l e dnient. Wik,
M|- | awrenus Fallsenm



Two-way between-groups ANOVA

It secricn we well explore cog-way, Berveen-dtrups analysis of vanance
Tiwroate means thar there zee cao mdvpendenr warialles, and bersocon. gronaps
nede ates thar difterea peopli are in each o b groups, T rechniges allows
wn o beak ar the individoal and Joinl elbect ol i independent vanable: un
iy .ﬁu-p..‘_-n_‘l.gn[ variable. [nrhs previmses |,|'-ﬁp|.£1 we pacd ane-way bormean-
progps ANDVA o compate the opomniy sores Tor choee age groaps [15-29,
Wi, 45+ We found 2 sigmideant Jifecsnce berween the eroups. wich
poct b rests andicavine char che maper Jilkerspnce was Perween the pounaes:
and e groups, Cilder peeple teponial loghen Tovels nl spomian

The rwexy cuuesnion we can 3.k s Iv fus e rase far barle males and
ferales Omweowar AMOWYA canmor anseer thas questoan—the analsss was
careducre ] an the sample a5 g whole, soch males apd females combmed. In
shis chapeer - wall rake ihos e cstigeten 2 erep fercher anad comsden the wpac
ol wender onebos lirading T owill dherelace have owo mdependenr vanables Cage
orrup angd SFwl, wqed ome depensdsne variable [vpnsin

The sdvariage of vang o twreway desien iv rhae we con et the ‘mgn
ecdect' 1ar ~ach mdependent vanaile and alse ceplore the prsabilng o an
eoreraciion cllent’. AT cnteraction oflecr occur: when cle etfec ol e
|nd¢pe_‘1d:n: varahle on e dependent variible depend: on e Jevel il
second indepevdent vanalble. bar example, norhos cass we way fond thar rthe
influence of wre an gpomem i dilferenr froomales and females Fur males.

Leoaer, while for femzles i mav deceeaze. 11 e

ARLIMSm way e redas
war the rose, we v sae v theae a8 an ipreraction sece Inoonder e
describe e ampac ob age, we st specih wloich aroaon [malz e males] wi
Al relerviing dio

It sowe are not clear on marn eflests and smieracnon efteces | suggetr vou
vevicw this meternal wooany cow! statetas fexr (o p, Uraeener & Wallnag,
2002, Chayeer 15} Berore procesdimg, 1wonld alan vecommend char vou read
thacogh the imreduciien 1o Fane Forg o thae bogk wheie 1 discuss a rooge of
wpncs Felevann o sralvas of vananee Lecloomues.

Details of example

Ter dlenmwrwriare the use 2f chis teebeagque | owall B ousiee the survevsas dara
Dlewhae s s incheded om o rhe wels e accompanyime Hns bk (e poed The
oty comes from 3 survey thar was condumted o explure che Sacrms thar impane
il ceapondords’ peychological adpestreny, health and woellbemg, Thas is o oreal
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dara Pile from actoal erseaeh eonzhaceed e 2 ErIp ol e Ciracee n'Pll"\-l'l',i
abdecns Ful's Jdetub of abe aundy the gquesnenmaie wwd sosles used are
provedsd im e Appendia. [ voo wizh v lallow aloog wih 102 weps descrilzd
a this chaprer yow shoold acart 531755 and cpen chz Gle labelled areer sis,
Thas dv1a hile can |'I-I'||'|- ke rpered o B5PS5

Dierals of ehe: eaealsles mac:h inoths anabysie are peovaded on e 1ab’e belo:

Flle name Varahle name  Varjsdle [dbel Coding imsirugticns

— - —

RPN [ LU 1L By lesal cptee we doin! szare o ina Dpnmeam cealp Sowes vin
vgrae ST LB A0 vl 1 scorey imdizaling
St e el ol Fpnn 3T

agrgy SQEGINE T vy oA encpmad coable g oy
AN Wil I Pl Qe EITAR ik e
s b oA Py o Chigpres B
Sroap 1718wy -
LR T V] R S|

amdp = o+ = 3
g FN "t e 1 fpErmes-
Summary for twoe-way ANOVA
Eramnlg Al rescdnes What s the rapact ab age and goeader or
et aphmm? Ooes cotdor mesonsie e reslisnashng

bBzlwze age ard gplnrcaEe
Whal dooyon nped Trree wanabizs
*  hwa cagkegonc 2L onadgner oS al war b
(£.3 - o maes1omd &8 Age Jaoug poung
imddie, alg], znel
. aoe Sontnam denendenl varsable je gL lala
Zpirnism).
whal naes | a9 beaoeay AMORA allows you ¢ Grwlianesus'y sl
or bz alzc! ol each 20 pos wedependang, var ables
A g denerdent watianls e alse el res ar
weaesn! on offoet
For owamgze b afews e L s 1or
& A dPEReLET N 0T e,
v d-Macnoes v apumtsn 'ne youra, T ocle andd
Co sulysils, 2nrl
¢ Che edAdbar O Inege [wo varian.en-—z Nk
A dfMoscne non e sl'sgn o age oo oplirnzT
S rnalss anwl rers s

AzzumEbrns Sed e oy Shnan 2 Pel Fres far 4 discossar of
're assumplicd s oeaer g SRHOYE

Flon-paramen oo auenlhvg none
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Procedure for twe-way ANOYA

1. Fronw the: oo an the top o thie seeeen Juwh ong Analvae, then
click cmy General Linear Medel, then cn Llnivarane

20 Click wnn yonn depaenelenr, cormwmmens wariahly (oo Dl AL s )

el e ar o the bea labelled Dependene variahle

L Cheke oo yene rons independens. categornen] wminhles $es, aae2ph:

thiz 1+ age wrosupal into three caegienes o and mowe rhese inne e

e Lskaedlie] Fised Pacrers.

¢, L

Lok on the Options burran

Clk o Descriprive Statistics, Estimates ol cffeer size
(Thserved powee, and Homomeneity rests.
ik v Condinue.

3. Clnk on the Pese Heoc bonnen,

-
'

Fremn 1l Facears lsred o the Lot bamd sne chaossse ol
mdependene variablezb v are ineeresed i (tlus variable
should Teve three o mre Llevels oo gooops: cops, apeep .
Clha koo the szrows Tweron poomeowe o inea the Post Hoo Tess
'[nr LA B TR T

O hawese the test eea washo oo ez G chos case Tukey).

Clhick om Condinoe.

Tk var e Pleas Tonnea.

In e Horizotiral bes pac the mdeperdene varisble than Lo
the s arg be g, apten A,

In sl ks Labselles] Separaee Lines por che sthe e mdepeodor
warpabite [ L., sl

Chek on Add.

In the secgion labellsd Moes von slasld oo g pome o

vartaldes hisred (e, amepp %500t

Click cm Continne an:d then O

[T amsrpur gevesaczed frem e procediee 12 shewn below,

Sl Hlp EETILS - TRE Y

L L I R T et e B | e

dgz g Hod Hih | <1z |:[-.|:_::_r|_'|_ I |
.98 RN PRt | 13 £
REale =5 guad - l L
Tzim F LN =
[ — S —
i ALk aLzh ] LT
WALy o LEN 40 L4
Lot ] e 11} 8- T3]
L rrrs ] i E )
Fium o st Sl | Ta
Tl | -] 1+ {F'S
Tui MEan ! EErT Lin =y
FFL = =] A7 e
L Fros i -1z i

03
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Leary § Tual bl Eguakly ol Enee Wanynz =5 *

Cpermbenl Warshe Treal Spaeposm

-
F o dl= Sk
.03 = qa JEn
Tissta dee ol hypaihess hal e @0r sararte oA 1Fa
Ampancen| unnsb moamel BCLSE Grops
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Interprevadion of oulptd from twa-way ANOVA
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Tierpretetion of output fren mied berween-within ANOVA

Yo wrll monice {oncy apun) that el S5 bechmwguy pergrages LT _E'J_.-"_'ui
deal ol ra1her carnplex ke corpan H ywew baee warkeed e waw I_|'|.'|,"||,||-__'|'|
he previous chaprers von will regoeroeg wame ol Lhe outpe dnem othee analyeae
al carrmee procedones Tl oo pooveles teans dor de asanmpons of
spbeswry, mnvearine ARCYA reandn ard alis molncanate A RCACA sl
l'l._l..l |.‘||{-.'.'|_|,-_n|-'|r| r'-F rhie ||||':i.|.ﬂrr'|:|-.'-.* brlu‘rc"n rhe g Yapace :'h'.'u‘l |_'|_'|'|||.l:r'l.-:||:i:|_r-r- r-r".-.n||r'-
1= leseairaed 1l s NN ol clos Bowak . Tt azr im Thia s |'|.'|['-|-.'1 candy The el e arare
veal s wenil be s isaed Usie SEevens, G, Hy ot A e mare isbrmatson .
Tl renson Ao InLerpre e mplpearsae atwsige |3'-|-,'-1.'|-.|-.:J |._‘"|-' SFS5E e then
Lhe vmgvdamaie alag=Lica mabe 1he amagrnpdan gl :-|l|'|-.'|.|.|l'-;. Ti- '-|_"||1.'||1,|I,'|
sl pecphiees st rhe vararee of the popabanes Jeflerenoe scidos for
an o comdifeme are the same 2z the varianse o the papolarioe deflersne e
womes e o ather pee e dirimrs (oo assomp wn thar g oommonde waelaredd
Thio s aceered by SRS gang Maechle Tear ol =plenrny,

The = alivarngie statiies Jip wan ceguire sphcnciny, Yo will 2o o
gxample rhar we have vinlared the assumpoon of sphericiey, a5 indicaced by
the Sap value of UM 0 the bow Labeled Maochiys lest of Spheicicy
Alfeomel thee wre wars ro compensase for ol assumprizn viclarian, i i
saler rainepect e molc e snacancs seoseded e T aurpoe,

Lee’s lowk an che kov values o the aarpur char vou will need oo cons e
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Dessriptive Staristics

In the firep avapuee how con are pooewded woh el desemprive scanarics for voor
threv sers of seores D4 ean, Frandard devianen, N3 1w 3 pood dea to check
thes these make senre Ate there the ngh sumber of peopl2 o cach group!
The phe mean vaipes make sencs given che scale thas was wsed P In rae example
abare vou wall wee thae the bophest 230 of sratisics scores ace at “ime L (39 47
ard A A7), chev drop down ac Time 2 $17 &7 and 37 33) and drop cven furcher
an Timie 3 72607 ang 34 o Whar we Jon't Ynow howeeer, s wherher these
difterences ate luree snowgh o ke conudersd sennsoczlly sigmibeang

Multivariate Tests

In the Multivariate Tests bes the value rhan you are inreresied woas Wilks”
Lambda and the associared proebabilioy valoe given in the celomn labe!led S
Al et ebe mglovaniate tems vacld chie sares resolr, bowesver che mes commonly
cepacced cracstic s Wilkst Lambda Inoche example rhe caloe dar Wk
—ambda 1z 337, wirh 3 probshiliod valee of 700 dwhich really means = y25 )
Becavse our p value s less thar 0% we can conclode el clhere s a sracisrically
signifizaiee effect for cime. This =wggesee that mere was & chanme n fear of
suaniztic: score: acrres che chees $iferent nme perecds The main cflecp for

rine wis sEngfeans

Effcct sizc

Alrhosesh we bave ewnd a sratencally sznacanr difseonee amnne the nome
perinis, we alzg need 0p 3siea: the effece sze of thos resulr (see duicussinn on
FrEect s2es w the moreducorn i Fao Five) The valee vou are mterzined o
15 Rra Sgoaeed. gwver nothe Mulbeariaoe Tescs noepor bov. The vl
clewned fee time inoabis sody i BEY Lling
propeecd Iy Cohen ¢ 1853 40 =amall cffevd, 2d=modherare effeen, 1=l
erec:), rhis resull suggesrs o v lngs eimece sae.

raz coanenily nred gundelioes

Interaction offpct

Ire wdudiviowr rerhe mvaen offeor, we ane alae o wreieeccd re Fnd ane i elere aaon
sighaficane interacrion effecr. s rhevs the same Slanes e aoors: Sve same foi
the vwa difeiene gV ups faanbee elegl s e et idimee |'-|_-.|I|j'|r-.g]_? Thoe -« idizaed
i the sccvmnd =ob o0 s e orhee Muolbivarimte Teata alie (THAE*CROY.
Tre rhs case rhe anteracron cizer e mor stacaneslle soorifkcam (he S0 lzeel
Foar "Wk 2" Lambads s 03 which o0 erearer than oo alphe leval o 308,

W e caplored che wechameslyeets elicons, new we nead e comeader
the mon clievr ot o berweeetsulp=oi canable Dype ol cles e sy

conhidere Bt it
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Between-subjecrs offect

The rewn' s thar we oeed e Lok ar aee o e ralle Sabeled Lo 00
Bowween-Suljects Titcers, Read acvase the v Lalelleal Casege A0l o olie
shuartered 5055 canable nae oo rhe mepe of clas) The =g caloe 0 sl
Thus 1z vor less chan car algha level of 03, dheecrone we conechoke thar ol
mann ¢iect for [N LTY R T 8 :'l_lf'_q',l'llr-lw;..]l'll.. Thee weds T sl Jl“;‘lun‘; 18]
rhe Fear of sparines soores far the twa oronps [hase wloo reecives moarl: sk
eraining. and cheese woo eccee | the conridzne s P lding e rvcencen .

Eftecr size

Thas slierr sz of the bopwecnesialypecs offect 10 alae 2iven moale Tests OF
Aesween-Sulyect EHects Lafve The ela-squared value for A3roup in alis 2ase
oKV T e vere ali Iy ok Aheretore ool sogprisne dhat i del pen rewch

s wsligal semlie e

Strange loaking numbsers

Mol Andp e, mrnggbl fedne mddsEs Sranepd ek eambe s sl ok take 1he
et 1 2ARD2 Thicas v Boes Doy b veoem o saicinane swmad oo Thoy gars
Gty Beocoewered ces g qoernia” owurpleer At prosendas o e sl resu s The
sumsz 300 ke Era s g boey et tIECES yo Teed 10 - D hE decinal S
d e rannde sl e B N ER T DT T R T R L ) LN T T IR F R | FTIC Y O L | B 14
oot ghall v kg oowehs Tacaedcae 1240 G2 becono: D128 The raimbe
129022 wenld be owe len as 124

Presenting the resulls fram mixed between-within ANOYA

The werbual od grecenmy the roanles for b ceclamgue 5 o combinguam ot
bt wizd e a betwonsgnmps ANMOYA (ee Chaprer 170 amed 2 1epeancd.
menaied ASHYS e {:l“u._lpl'ﬂ 1k Hr'g-l_‘\-rl_ the mam |;r.|'|'-. - e epeh
wideperuteni wanable anl assocemird Heee simme, and rhe inrerasion ettecs

kelerences

Cobeen, | 4719351, St fous # amateaz b e vebaseei! Cerwes, Hilladele, M) Erlhaane

Srevere, | UM mphe Deatpogame seimefer e e Geiad voienssy D esdinant, Maboaary
) T oewrerese Enlbacm

Tobacha L, B a3 & Fedodl L. = 41006} q'_-':-l:'lg ardpciate st e L 3rd 3 e e
"|'.'|r"-. H |r_‘\-|_|".._ -“ll‘n.



IEl Multivariate analysis of variance

In previons Shapters we explared thur nae ol analvais ar vanance o compare
eronps on g sl deoenderi warable, oo research sicuarions however o
A itcrested i cotpaning greups on g eengze 0 differern clarzeteriziics Thos
soepnrs corarers m chimical rescarck whiete the Tecue 15 on the evaluauan o
the seapact of omomlervernon on g waricty ol QUICOMLE MoAsres (oo gLy,
cepresson, physoal sempoom:)

Belialowseamare amalvss of caraes s (% ARTISAY 5 oan excension of anglysis
o wariance ler use when wou e o thae soe dependenn vanable, Theer
depaendene variakles should be el i some waw, or there shenld be wome
canceptual peason lar r,._'-r'.-,l._lrrll,l.g them orperher, MARVA comprares 1he
S s and rolb: Wk l.1'|'|-:_-l,|_'|-c_'r ﬂ'.:; T Dilereewes beraeen the LIOUps 0 1he
canmbinanen of Jependent varigbles o Wkely o bave accwrred B clianee. i
do dhiie MARMNOYNA cresaer 3 new simmary dependenr vanglle, wluch e oa
lincar combmancn ol eack o vonr gnginal depandent vanablz, Ie then
periorms an anolses ol vanarcs uing this new combined dependent vanaliie
MANCA vl el yon o there g aigranicane dilterence betwesn vour prangs
on this comp e Joepernlent varalbie, wed alio provides che omeaaee resulis
far each of vour depervdent waralle: separacels

Some of vou meghr = tlunkine why noe e conduce 3 cenes ol ARV
separately lor each Jepencdern vanabte, Thia is in dace whar many researchere
da Unforvermele by comducimg o whale seres of analyaes ven nm the nelk
of an iedlaced Tope | error. (5eg the muadocoor o Pare Froe Tor adieus
amon of Tepe | oarad Tepe 2 ervoesl Pur simply, b means char the e
analyses vou rom, rhie e [ksly ok are moofingd 3 sipnitrcant meatn o even 1l
in realicy, chere mre e real diferences beuween wour groups. The advartame
o st RLARONA w0 vonneals o adjoses for b incessed rek of g
Tope 1 oeror Doseever s 4owmes a0 3 cost M AR 5oa moch nean
camplex sor ol procedmes, and w hgs 2 nookbes of addiional assnmpleos shar
migst byl

Moy deoide choar 84AAROWA 2 a Bic Ao ol wour depeh os yee, all oo
lrar Wowvon hawve o mimmber of depenadenr vanakble:s vau zam ol perorm 1 aenes
ol AMHOYAY srparely b each dependens variable, I vow wlocse 1o da thes,
wow mighe Dihe wp redocg 1the sk of 3 Type 1 crror by seroie o o steimgenr
sl valee g wone 1o connd dar the Tepe 1 error actess mnlogple @as s
1 nss a Benwferrons wdpseene nn . T doochas wou desids o ol alpko valoe
trvpreally 3% by rhe mpnnker o ceses thar vou are mending 1o peclorm, e
there are Llinge .'Il\."|"1I.'I:'||.|I.'I"|1 varialiles v wuhd divele LT [awlin I+ -.'-.|Il.’l|‘~
CL7 aber mdmgd and pow wonld nse the pew value 25 o cur-off.,
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Ihiferenees biwzen vomr wroops wnld nzed o prekabilioy valine 2! less 1han
AT befare o wowiy consader them aatiscadly sieraficant.

A0 can be used o ome-way rwgowav and higher Gaconal desiens
ekl ruligele mdepend=im vomiables). and whon naing anales « oF crvcan . e
leoarrmilme For an addiricanal vaniaklel. In the example prr_ul.'ldcd in dhis
chaprer a simple aneeway REANURA 2 demensrraced. Coverspe of mini
cormples Jespos s ey e scope of thie bieak, hewever doc studenrs
wileresresd wy che wse of ROANOYA wich pwo-way and lugher dewgrs 3 nomber
el osmgeeseed readvngs are provoled o the Referercrs o the erd ol Jo2 chapeer

Details of example

T Jdemenerrace EASNOVA L havr gsod he dara Gle sorevey sue whizh o o dhe
wehsite that accompanies dhas book {sce po). For g full descniptian of this
sty please see the Appendie In thoe example the differenece heowesn males
andd Females on a avmber A0 meamarees of welbens e :"':.";.'.li_-.r\-‘-d These inclnde
woamcasure of negated ood (ezanve Affeor soaled, prcinee mead (Pe-inive
Adfecy soalel and percencel seemes (Toral Cerevrecd Shess sealell It opon wish ra
Fuoltowe alomy wich the prosedures Jeserined belew von Wuzalg srare SPES and
cren Lthe ble labelled wavevgae Thi: file can only e opened o 3PE3

Summary for one-way MANDYA

Cramote ol rrzeAica Ly meales and lemales <hitier wi terams of owerall
IR T weelln, 'ng 7 odara males halnsr asindled 1nan frmales
e lgee SF theor poschve and egater ool srannn

ahcl s s Bl SEMORINAD =N0ELT

WAl ol wou weed O way s HOWS:

v oone galrgnoncal ilepe orfanl wsnakes
lhcg. =c=l and

LI o BN L e W R U P LR (=Y o 1 L TR T KT )
e, negalen alesl, pos live aFecl, gengoieos
SHCETY.

fd WA Cae sl Coaaned ta wr ey 30l

Figher cadir J&Sgns ooy twd me e

Caleqeneal, imsepesdanl v shles

Wimnan degs Tda Do oares bl O G or-agps o lgnmrs al ;e
MEENE an A 1PFahf a7 Sapdncde i vanables
Tzalz dle aub swpothoziz ol B8 P ol mFcons
afca sel ol fpponoent wanahtas do a0 wEey across
nHsrenl ool AF 3 tachor ar Qrowdng waroble
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AZELNPH LG MAMNTYA nas o numocr of isampleass Thess ars
rRCLERST i omore detml e o ng sl gian Tou
canall ART eV RA R raElE ] G ARt Lo A
I nbredactcn ke Fars oo st s e

I Fanple = 0o

SO RErTely

SO (1Y N [

A LinBari,

% Hemogereaey ol regroesion

o bl ieidlise 20ty a52 =ingalanity

f HrseGenery Bl vananse-caeany e

AR

Flo pvae=<s e alfcinai »€ nsrs

Assumption testing
Badewy proweeding wath che momin MASOWA anateas we wall mose whother s
Jdana corwcams o the asegmerens baeed e odbe S, Seme of flisse jeses
e v senicLly necegany prven our lares sample e, boseever |oanll dzrmoe.
strate them wo rhoae von can see the st rnoeleed

1. Sample size

oo nweed o have mare coscs inozach cell thar v have depeidear vanizlile:
LAeally woun shoobd have meare chan chis, losessr thos s e abealire menmom
Hawire 1 daeper somple can also help pow ot away wirh’ wclanons of ome
ol the arher ascarpsprions (o, pennelonel. The papien cogeered nom=a
wasioan cach cell ol example wthree e cmber a0 depemd e varables)
W'e have a watal of s celis Grwo hevels of awe independent vanable:
stelefleranle, and chree Je mendzer vanealble- g cachi), The numeker of <0 m
cach celb iz prowvded g pam o the W8S OWA curpur o our case we Ravr
manee s than the cequired numboee o caser gt sl dsee whe Descriptnee
staristics oy oo the Chucput]

2. Normality

Althemiah abe sigmitizanee oo o MANOMNA yee Fased oo the mllivoner g
aovmal dsrribaoern, e practes 0 e reasinalb by robuse e madest vclanuan ar
rocmalicy [excopt whara e vpelon- e due o ooclers) ,"u.'-;njrdmg bt
Tahachrick and Folell 11924 po 3ELY o cample @iz o ar lzaer veenoy v cach
ccll shoawld ensure robosiress’ Yoo mead o check Fath (00 wnovestiare oaealies
let Chaprer G610 and LR maluvanacs coomalios [usme semehane el

2%
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A akalanekis dsinces). The procedires used oo check tar nornaling will aluo
nalp wen ol iy ey guriaers Caze Assimpaion G

I Omtlicrs

ALASUYYA 5 quie soiaive tooaarhers [ihae 1z, dacs poing or soonee Inan e
difterent troam rhe woascler of thee seorea Yoo need o chooe lon unyessnes
mchers {lor cach of the deperadone vanmbles wopamsbey and anliveariac
oibees Mulovcanare aorliers oee cnbaecns wal 3 srranize cambis v of aeoegs
am the waricne dependens varables (e very luch o one vkl B vy
low e wnatherd Check for amas e cather: by R ]'_':.:pln.rg- L e {"ll.:-p-
e & The prozedur: o check for mulovansge oo et and soalieear e

wamrrihiey s demonanred holeow,

Checking multivariate normality

To wesr ko winlovanate nerpeahiey we el beomkang 3025 0 caloolace
Mlaletmgkis didancos wong e Regression norw MW obadanobes Jierance
the Jistance = g poaownlar casc om the centrend ¢ ahie remaiming cases,
white the conrrend 5 thee poom crcared By ebe means ol all rhe varialde-
Vhabachimack 50 Fude |l 19095, m A7 Thiz walesiz vl ph.:l-' T o VR T P T, Tt
thar Tiave 2 stooegr paterne of acors: Sovess b thae depondent varables

The proc. dure Jetacled kelaee ol crezte o onew vanable i ouar dara e
abelled mali 1Y Eock pursen or sbgoet recever a2 value on thes varable
whicls |n-:||n;-ll.-:'-:- l'!'ﬂ:' dr-',rcl' i which rhen podilarnn <l sooras difler trom the
remainder of the sample Teoderde o 3 case woan auther vou nead @ compare
the hahalwnal e derrance value asainst a critnoal valoe (thez @ eleaaed naime
A ki sk al gl callel IF am irulivadual’s mad | oecore cxoceels -
valme, 1 6 eeeerdered an eathor RASOA o poleraie 2 low ool
partaculatle (F sbesr wrures are nar reo enneme 2l won ket o tovpnable e
Jdaca hile. Wzl v mane e, o vin e liene soote, you may need
corader delenne rhe cases o alerrnanvely rrandmmming the variablas inealved
[zze Taachemwk s badell, W5 pp &0 00,

Procedure for obraining Mahnlonobie distonces

- From the menn ar the g of Lhe soreen clwk on Analyre, then
ek om Begression then on Lanear

Click on the vaable in v da Rle whiak ey adenaties

[ B

cach of voon cuses Dm0 due case 11 65 0L Aowve shies warabie oo
the Depewdent bowx
§e I the Tndependens Fon por the contmpons dependenr vanaldes



Chipher 19 Multivariola anglvses of warsnce

thar wown anll be owaeg 0 pons MARNDNA analysis e 2L cogal
einve altecn, tonal posinee allesr, roead perceived sircacd
do Ok ot Save Bapgeans 3o ebee secoen marked Discances, clizl.

vy Madialapabis.
3. Chiek oo Continue o then CHK

The outzut genezate] tegas has procedue i chown Beloa

[ R | L

| “d
"o whyir | N T "Hann ERI L] 1.

Po=in e sl RNl NEEE A AT 184 4=
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CRETRTTRNN ITH TR i - n-* n Al i
:.'.:ll-_l:lr i e v 0 (e o ; ‘|
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Lopr~wen: altal= I

Tevaanke the beaem od chs rable you will <ee a rew [abellod Mahal, distance.
Loos avtose nnader el cotmm ahed blavono o Tave e af thie value G
thas cvampla i s BT Yon wall be compenoge thas pember 0 g onmizal walus.

Thas crirpeal valwe is derermined by owsing o comwal velose i Ol acoae
talle . wael 15 nomber AF dependent cariables thar you have e vonr aeenie
of Treedean (de] value The alpha value thar jon oee oo 020 To amplay Lne
whaole pracess | boee sumearised the key valoes dor von i Tabde 140 i
cadies up waoen Jependam caniables

My miagr gl Murnosr of Ny mbor @l
depandank dr:pendent dependen|
warakias Zaihieal walue vatlables Critlcal wahe vatiallas Crijichl valug
L B e L 158 A Lo
4 1 A u T
¢ EAT 3 5 HEL 2050
AP SIATIE T R ucinva o abys T TR TAie e Fere 1 onpmmed I e
o Harf ey o DA 2 S ok R el { CH S W LT A SPLT TN

oo L. f2iy Paaly

Fienl v velame warle e poember of Geponclent veoables chan wang

L
i yowr stndy Dwn thes exaonpde s 31 Boad acroes o find che cracal walue

e ko Laer 10 T 270

ThBLE 1591

1, liral w31 ==
Iy =al_ fshis
At al .

ezt a o=
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Campare the maomgm value von obraned froam your ooroue el 13D
wich chs crivwal valoe, IF vour value is laower than che comeal valus, voo ave
rulre i onthee newour das i Inomy exampls oy least ane of ey Zases
excesded che cornal value of LR2T sueecstine the presence o meglrrearae
cuthees 1wl need oo o furrher oczsnganon oo himd om how many Cases
ar amvalvedd and gt b iz ronr ches are from the temammg cases 1F rhe
rmvermam walioe ror Mabal dieanez weas less than e cotneal vahie, [ coold
bove zafely sisame.d rhan rhere were po sohsranr] molevarare oudlisre ao.d
proceeded 1o chesk okhier saompions

Tr fincl oy e abewr thase ombecs | oeed 1o Jo smme Bareher analesce
using the Dwseriptive statistacs menu of ST55

Pracedure to identify multivariode oulliers

1. Troswm e i g1 the qop o of the sceern hick s Analeze, then
chok o Desemiptive Staristics, rhes on Explore

It

Uk oy che new sariable Sobalaeol-e Distanes Gwaly _l]_ whicls

aprears o the end el vour dara Bl Move ths e rhe Pependens

|ERLS

3, Ol om vonn slenidgine varblic §o2, ML amad mee B0 the
Fon labelled Labe]l Cases Ty

do Cliel o the Stabiscies oooen Tock Drescripeives oo liers.

5. Click on Continene and elen OHE

The curpur wemeestead fnom thay arocecare i ~hosen brloa

Exwiine Wit

Lase “runhes _THEe vyl
L RTE, B8 Righesd | kb BRI LR
Cavrance: ° A g [N
“ | Les 14 B
a 2an| w7 169"
] T LD LT
T | 21g) 40k ":l'.:J.-;?‘. |
7 G| 2] Trdp |
A el FhO Izdpl
< 117 g2% 1477
4 l 1| K L E-_'_"_r

The Txreeine Walwes ko vve - g the Baghost ol Jowese walues for rhe
Yahalanahs Jistance canobls ond rhe LD cumiber 8 el person thae recanded
chese sornz- Bemembor we are looking fon peopde Ler cosca) who had valoes
bugher then s crecal calue of 1627 [n oor 2axcmple anly one perass 3od
2 vcors ther exceedod rhe crtcal value, Thicway rhe peesan wirth 1D=415 and
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acsnnde ar 1RC Recause we anly kave <ane persnn #nd rhoir sonre is non tan
lvgh, 1wl leaws cius pecsan in fhe Saca Ble It there had beenoa e af oothane
vases, | may have needed 1o comsider transfontunyg chos groop of varablos (seg
Ulhanrer &% or remowmg rthe cases from che dars Ale. 16 vau bind yoacselt e
the swuarinn, make -ure you read onomate decadd abow; fooes aprer -, belare
esidig vevabe cubier of these comzes o0 acrion { Tabachnwek G Fulell, 19%:,
Y Ao TAT

. Lincardy

Thiz ASUmMp Lo relars 1 the [rrese e af A serainhehne n'|.-'|r|-:-l‘1.‘~|‘1i|'- berwcen
cach par ol g Jdependent vanabls This can he sdacssed in o oumser of
ways, The mwed steaghiarwand el wlich s generars scartessban herween
warkh fu-r b your watrables e wall o1l h-ﬁpalulth: lur war aroupy [ les
and demaleat. Tlow wocless splotmg (e 0le by s2x, and then generarns
scaneerplare, Theas rwe areps se dlseeared el

Frocedure 1o snld the [ile

Faar, yomt mecd to sphir v sample inos grovps 1By vour independent
vartable, el sexwls Thas wadl Jdi-play rhe resnbis of vour scacemlor:

th'-.-qu.q."|-|' I cach oF Vol Feouges,

1. Make swre vou have ehe Data BEdivor wndiow open on Lhe soeen.
W you huve the Viewer wandow onorop wens sl necd oo chich om
Window i rhe menu bar and then ddick on che SPSS Data
Ediror.

20 Frome the wwevon or the rops of the acreen click on, Data hen chick
vt Aplie File,

L Uhal om Ohrpgaesize nutput by prowgs.

4, Chok v venr mdepondonn cateaorical vasabie e well b osedl
o creare rhe arops foar | aexd

. Mowe the vorabic o che box bz lled: Crranps based on. Uhek

e O

Pracedure to generale scarlesplars

Fivne aphs o Ble, v can o raaesk yons 1-.'.|Il|.'1|"|.l-.':1.. Yo whll
nevd oo repear this step o cover 21 posalde pars o) oo deperilens

'
'-':II1.-I|| L=

F¥E|
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1. Fromr the menu an the v od the waeen click sue Graphs, then
click o Scatber.

2o Chek one Simple Chel om the Define Pustan.

5wk o e ol vean Jbependent vasables amad mowe o e rhe
borg Tahelicl ¥ axis.

. Llick o anasrther Gl weor depensden varables and move i in e
boe Labelied Xoasws, $l1 does sz vanes in whach andee puon erie
vl piables.) Olock en O3

S, Bemszmber o e bk aed e woer Sele Fiie optioe 21§ when e hase
frwished Ciee proedune betaed, Click on Daea, ten chick o Splie
Filw.

fi. Click o Analvze all cases, de not crcare pronps. 40wk on QK.

The cmrpapt peneratad Gomn clas procedurs i shess heloar

SR Bal:
i T T B
1

'hl I‘-Ii

]
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irem =l

b FESIA_ES
'| E ] TN
] I. ] ¥ .
1 gor S
1 i G " .
& al l I'Ili
o - H
! | i,
i f Sy | '
: ||It| l--!" i
= - v
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Tag s ’=teer 1o=a,

These ploas da var shewe sy evilence oi non-lincanrey, thescfios

Aramnprion of linearry oosaneshod,
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3. Homuopeneity of regression

Tkis sswumption oonbe imporranc i you aes moendine o pefonn a wepdown
arifynis  This anpredch s used when v Fave sema thoorensal oF vome epiual
FyL 1T fLIT ._'.n;'-.-ul'ld oL -.'.|i‘|‘l|2'l'l:‘|-"1'lt '-'«'lT'l.'-"'llt‘_i T"-l.-. 1T |'!,||ir-:" A -.'I.'II|||'|-\."-. E-r-_H:l:-JLIT!"
and 13 Leyard the szape of sz keack, 14 vau are interssent m fmdinz cut aore,
s Tabacanick and Fidall (1090 Chapier 9.

6. Maclttcollineariey and sivgulariey
MBSO A wmbi Beat when che deprenolem varabies are anly moderiely
sonclated YOth low caecclanigns an chould conzider cummeng sepnate -
wargbe analyus of vanance dor vour varens Jdependeant vanakles Wheo e
dependens warakles are heehly camebared this oz releread weoas malocelhneaney
This e wrein whion ome of sour vanables oa combination of other varialides
Leg, the woal svores ab o wale dhor s made op ol sobarales char are alae
mgloded as dependene vamablo 51 Thas v orelerned to 25 sinpulanee, med can ke
avended By kncwee whar vonr variabizs are, and low T sconee aie abeained.
Wil rlere are quite ~:|_'\-'|'.'|i'=|_'l-\',,.'lrt"'\.i ways oo checking {ar ol sl ariry,
the simples way nofw e Sevreladion sed oo check dhe screnprh of che
concelanions amang your dependent varables (ree Chapier 11T Oniclanions,
ap At B, cn W oace rcason far comeras [wen nmd ang ot rhese yon
meed e consider AT 0T ar rhe srrenaly coreslated pars of deptnd-:m
variahles, or altermatively combining then oo Intm s single measurs

7. Homuogeneity of varionce-covus Bince matrices

Forvwnaee Iy, Uie pest of tho assumprom s 2onerated as parr of poue REAMNOWY
cwirpear, The veen imed o0 aizese thas e Bos's M Towr ol Bygualie of Covanance
FAarnces. Thiz is discossad in more deval e fbe anrempreation of the gurpm
presented belaw

Performing MANCYA

The pocedure far perarming 3 cnecway molovanae snalyds of vanance oo
explore e Jilferzinces o oodr s ol :lc"prl'-l.lLr'-l variables [ Toral Mewawes
Adlzcr, Toval FPaswe Atfeer Toral Perceived Srres] oo dese nibed beline Ths
technigue can e exrended o oparferm 3w way o besher arder factonal
RAANTAS By addimg addiocnsal indep eradene varizbles Docan elss e corended
v pacdy covaciates (sec znalysis o covdancs discasasd in Chaprer 300

1%
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1.

H.

Prowedura far MAHDVA

Fromm rhe sneom o0 he pop of the soneepn chek on Analyze, then
clivk on General Linear Moded, then on dlodtivariace.

In the Dependent Variables bew cnrer vack o your depeolene
vartahles fea., o neegrape atledr, st posinive Alfove, Tkl
percemed arredsd,

[n the Fived Facrors bos couer vood mdesendenr cacialide (e,
'-IJ!'::I.

Clck onoche Model Forop Make sore <har e Full factoriad
Barren s sedected w the Specify Muded bos,

D ebie bertom mothe Sum of squates l+ox, Tepe 1T shoald be
Jeplayed, Thiz - the Jetmle methed of ealeakimmg sws of spancs
ek en Condinme.

Choke o rhe Opptiemss Jppons i the secoem labeiled Pacoor smd
Factor isteractions click omn wOnIr ||'|-_‘;-:E'-|.|'-||-:_-r|l_ varanle (e, wal.
Mowe i inmo the b marked Display Means fors.

[ov the Drsplay seciem of chas screer poroarick om0 rthe boswes
Labweile:] Drescripetive Statistics. Escimares ot effect size, Observed
penwer, and Homogernelny ceses

Clacte om Contbnoe anad dhen OK.

The cntpur genersted fam rhis pescedure i shoawn Felow,

Criergibna: Sunlizacs

SEN Mezr | S|4 Creoiznizn i
Total Pactisiz A Lral g 353 | Fud 1R4
LA T 34dan | | iia
Tora .'-|'1|=.¢'~: Fged a0z
Toa hongal ve FALE S S LT LS
Lnes = o 1550 71 FAT)
Taal 12 Tia Anr
Tutal perrsyea kAL =S &= iy 5921 194
i foge o Fhndal F2 Zeag B0 T
Farql |
bl i S Ak 4z2

e’z beq ) Sipiably ol Gossaanse Mongea®

Beez@ | E51Z]
1 s
B [
2tz 1GTATTE
B 1!

Teenha the ! fopreabys 005 Thiat Fee ilornved Cog aess Talki:
I tha B iedard var i s ane 2l kUGG gz

Lissah, Pz « 55
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Estimated warrinn! means

=L*

| G Tt g e oy s 3
[enaeae Yananls Lo F Lhi Lrew Loiar Bousd | Ekeiven Boling
gl 2 s &l WMALLS B =T B 3E1 g SR ETE

FrhzALzS pE o 1EN R TH RELT
Totel B alad LURTTRH 16,77 35 10 Lsn 13 P
AllEn FEMALT & T 143 s LG
Wif pemahad WALLE “A Teh 47E 13047 € g
it FEWALES AT A SfEhe 12

Duespretwtion af gueput from MANOVA

The ke asperts od the cugpur T parend bap 2AARIIVA e prezineed balow

Descriptive sratistics

Check chan the e cooereer Tapeoicnlan, chock chae the B ovalies
Frenespand wowhar g koo about poar sample These W ocalue: e your 'zl
arvest Taee Seepmptionn ho Blake poreophoar you bavs moee subjeces [eames1
sach well, dhan rhe womler of Jdenemdent cariahles I viwn have aver rthuery,
thion oy swobipon: of nosealicg ar |qua||_|:',' af variane e rhae may 25058 are oor

RO Be TRECLET [unn min .

Box's Trst

The suepun Bax b=t Box's Tewd of Equalivg of Covariance Matrices will
el sen 1 o dwa wpaliees tha RSN T bnagene i i v A pCE -
coavarmance matngees oot Si;‘_-:.. valus e L-fgl_'l' thom 2L chen o have e
violazed the scpmwplion Tabachaick sl Felell (199e 0 &1 warn thar
Bewe's % ocam rend e ke oo srmict when pos Bave o Lappc somple e
Forrminenele one ong e nnple the B pd s, value 12 .33, cherena s we hawee
nion wvielated s i

Levene's Test

The nind hes e bvik ar iz Levene'’s Tese of Equealicy nl Error Varianees [n
tha '*-.‘15;. codgpwey laal: bar any waloes o are b ol 000V hese wonldsd indicare
that o Jave vianed the assoume o ol cqualiry Gl warpates boe gluae o bl
In e coreene exanple, mevs o be vannables recorderd gmibcant valoes,
Thefcfirs we can as-ume ..qu:‘nl wariine s M 't 3 |.|,|_'.-|_:'.|':' ths .-|.~;.-|,|r|'|p||i._'\r-. L:l"

—
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eqmaliy of vanne s won wi|l gred rooser 3 more conservamve alpha level far
Jxrermimmyg wgmifwanes far thor wariable inoce sovanae Faesl Tabachck
ard Frdel] § 196, po SO0 supcea ane alphe of 3 o UL orarher chao the
convennamal el

Mlrivariate cests

This ezt of malresrawe ks ol apficneee wsll indware wherher thep ane
stctistically sz delersners amang the eume onca hvear combimalion
af the dependen wovcahiles T wne o e of seatizoes e chaose dnom
C'ilh s Lamibelz . Hovellusg's Trace . Pallae Traced Cne of che mse commonly
(CLOTTES SEa0IA 710 13 Wilks" Lambda. Talbacnuck and Tdell (19961 recamnienl
Wwhilks' Lamdda lar |E-|7|'|r:|:.;|| e, leoweven oo dans ha- rroldems {spall &Z.l.:'.'.L"l.‘
size, uneges] M9 owaled vinhievay o esumpuensk, chen Tilla's prace 1w mers
robuse scc companson ol cpansdw: o Tabachreck & Fdell 1956, p 4001 In
arwation: where you have oely e geonpe he Toweas for Wik Lanhde,
Horzlbme's Trace sl Fillars Trawe ane vdevsica! [Taba-heock & Filell, 1596,
podadl

Wilks™ 1.ambela

Wean aall Aind rhe salne g oaee Takang tarin the secend secmion ol the
bultivariate Tests roble inthe roa Labselledd worh the name of vour idapendens
e grempng vanabls Do case SEY L Don't roake che mistahe af wnag e
firet =t af Berare: whoch teder voohe aeterc e Sied the value of Wilks' Lambda
and 1z s agmiticange level (80 15 Lhe siemifacanes level o ess clhoan
3 aben ven can comclede theat thiere moa e s among vone vroups e che
cxarnple shown sheve we abtamed a2 Walks” Leilada walue of 576 anth
acciemiticamce value ob 014 Thie Lot gy 5230 thereloes choere 15z sivnsnically
soilicant direrence beowoem moles el females noderms of cheir overall
webll-ring

Between -sabjroes cHects

Ir' g |;_-|_‘-1'.=||_|_'; 4 sigmihcant r-;_-:-'_nlr [l :I".i_'. l1_|_||||_|'-.-1|.-||-\. Lok nl :|:|'|.|f|£.'l|'|.€|‘:. [hls.
Fash EvzE ¥ou permssion o mvesogas: e ber moelinan we sach of yoor
desendent vanables Lo mofos and remsles ditfor om all ar che Jdepercers
Tnesasn s -, or L soame ! T his smdaimapeon - r-rn'.'l-:‘l-?-."l tu rhe Teses O Beow cen-
Subjeces Effects aurpur bos, Becagse ven e Tocdang ar 2 aomlbaer of woparace
analyses here, oz spgacwnd thar won st a0 laeler alpk Ievel cooedice the
chamce or a Tape D oarror ddar 1z g 1 sgmdicant eaole when i tace
thees an't really oned [T mesr commmen way ol Jomz tlas goos apply wha
i knwen a5 s Bonrerrent sdjustme e, Do complese fram thos inealues dviding
wowrr origimal alpho levc! gl D5 by che mowmber of asalyie: ehar wou incend oo
Ao 1mee Tahzchnick & Frdell 1096, po4E Do e aophi-neaed versions o
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this Farmwdad I rhps case we haoe obhnss depernddom vansbles oo invest-
ante, berefore woe wauld dvade 05 By 5, eiving & rew alpha level of 217,
We vl vnly conander oot rescles sgmilicans i rhie peedalabee value 4500 1
[ewn ram a7,

Eigniﬂcn nge

I che Teets O Beraween-Sulyjerts Elfeces box mnve dowen wodie dhird ser oi
waluse 1moa row labelbe d wark yanm indeperdenr var able yin rhie faae SEXD
Tou will zee pack pl your depecalror vanables Laed wirl eherr sesecaned
wmwvarare Food6 and S vl You inrerprer these motbee sonwe wan s van
winlil 2 mormal rniewan avalyse o wamance e che Sigs colunm laek o any
valoes thae oz lzss thon OLT Cour new adjosed alpha lovel). 1o cur example
vmly ane o e a.‘l..';‘h.u.]-..m, varables | ol |_"'-ch¢_'|'..'-:"|r sitosad —econdod 3
rrepgwnnge walue lees rhan onr curolf fwack 2 S wabue of S04 15 dhas
sincly, the anly signafic one ditverere beoween males amd lemaslbes e cn their

poirs civesd SERERE E oo

Effect mize

The stportarce o (he empacr o sex o pereepend sires can be evaiggial
using the clie.g wie veansoe pooveded e 3PS5 Era Squared  Althooel el
FLa rLl'-IFII'L":.l e cungan. el nlp s teen prosiled l-h!,l S1SS a0 s atlzEin
amppeats that vos accoally parmst e woaces] chean s geeen 1eze Talachpw b %
Fidedl, po %3, for a ducussien of the diffen mee bepesan these twn valursd B
Ol 5||||,,:|1|':_| and |:urriu| =) 67 T | ari-l el 1|'u: FIoapoTiinn o she 2mang e
in rhe depeoden corable Apercerecd stesd geares] thae can be explamed by
rhe mdeperd e variable Tiexd The value mochas case s ST, adnch, accondme
cooenerally detpred Coiceniz Iomhen, T9530, gy corsid eped CuICL amall efbect
e the inrrewd e rom 1o Fare Frvz Bar a desrnaaon ol sHecr azel This fepresants
andy LY per come o the caroece in preceive d s seares caploned T s

Comparing group means

Alchauph we know 1hin males and dzroles Aiflered mowenme at perceed sereis,
we Joowor ko whos had bz beghar scotes o ind by o wo soder o the
awtpur Caille poesended wy che seovon laheiled Tatimated Margnal Means To
Twmal perrcoves siress thee moan scare for males way 13.7% and o feinalics,
1742 Alchoual eranstieally signibwcant, the acmal Siffercnee in che 490 mean
scores was wiry ~tmall, Ly ehan 2 scale poanrs

Follow-upr analvies

[y rhe example shown shove there were anly pea levels oo rhe inde pendent
waralle Dreevolome o ceo gronga: male s demalesd When von Tave ipde pender



sormhles wich theee o0 moce Levels oov pecessars roocnmdust lnllisep analoses
wodenody where e wendicant Jifvences Lie (s Geonp | diforene
Cirnp 2, 02 Sroop ! difterent o Greap 3 eoc ) These wmaly e ore Tevca! dhe
SLUPE ol oz bk, | SUPEELT Yol consule 2 wevt on mulovarane ety (&
romiber of recommended Fedsdinges ore @ven cha: Referenees sccninne].

Sirenge locking numbers

N anr auipwe o mighl corme acieas Rl O rngls wheh lass she
Toer 1 EED? These aambers maca boen ol o Soaiahs nedal an Thay ca-
canty R CONURRlal @ @ nonma) nomnsr lor aessentzion o wour reselis The
rombe @her e D oaels wisu s oy a0 ta pn fe@m 1a whefl e dlecseal S
If Ine number a8z the £ is neoader. St g dacrsal ol oo cwe g T oos
press w1 o ke ongel Tharslare | 2AE A2 Boconme: H2a T oo
Al n? wesalel e ower flot s 124

Presenting the results from MANOYA

[he resnles @l chis mulivaariare analeos of vananee vould Lo presenied o

[l e :

A ene-vway berween-greops molovariace analvas o variame
way portormad Looanvedngan sev Jifferences snopacloleaical
wellbewng. Theee dependene vanables seere weed posanme aftect,
mygalied allect and peorceied sreess The mdeperdine vanahles
war penden. Pralismunary sssumpoeen Lesimg wad cosdocied
ra chock tex nzrmaliry, Lveancy worearaee and sulntanane
Ut ety howngge ey of VA ance-covariance matncet, and
malticollimarny, wnh po serpars wwlacrow nored Thers was
a statetwallv siguncant Jiference berween walzs and l2male:
e comined dependea soebles: TS, 42312350 p= 214,
Wilks' Lambda= Y5, parna’ e1a squared =002 When rhe resulrs
o the depepzlene v anables were considared secarately, the unly
Auteranee we realh wansenal apnadicarce uaing o Bonier-
rpnt adpozed alpha lewel af 307, won preceved ciress:
FiL 4a0=504 p= 00 parnal v squanzd = 02 An imspeoin
ol the mean scores indwaced char fBmales reporred shchrly
higher “evels of percoved sress AM-27 40, S0=0.081 chon
walee [RA=2550 S-94110

Tra arbhed cxamples af the wee of MANICVA and the preseriauan ol resulo
in ol aetles see Hoor Aouderwom, Tacham and Black ¢ 19973

Chopter 19 Mubtivoriole anolysis of vorionee
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Refarences

Inoa biok ok 2= alys i 1 oo ApProonare fof e fo cowar the complasicy al
the checry o lerlying AR S o all s asaiand gssumpnians and rech-
diques. | womld ey arronet recammend shar vom e ppoes MARCN A and

make sure thar sou ondentand it Thar s o ooiler o - el Baoks thac paw
moche Tike eoouee e e pomas:e

Cohen. [ ALIERE Samensad ot coesis b e Pehonmeal e biLdale, ) EdTaur

Fla- | b, Anslemor, BB Leehore, KL Black. W50 (19927 Suideoriae daig Jrtsdle
wrh veedisgs Mew Yok R e lan

Feevare, 010 Aapled aeaisnean sraosecs o dhe acial saeacs ed cdinea ] blahosay,
Mew Jermr: [onrercs Fribanm

Tabachavrch, BoG o Budell Toxm o) sy medivramarg naisiioe 03 editon k. Mew
Terk: Hamer nllins,



FOl Analysis of covariance

Analyais el wovanance 1y an csiengon oF analae of vaoanee tdiscussed o othe
Eresrones chaprert rhar allaes vou raexplore Adlerenres heiween gioups while
stapseeatly camrredline b an zddinonal Ceonomiese ! carialle, This addicicnal
warable dealles] o covasiaoned oa varisble dthan von anipecr may be mfluenciog
swores om dbe dependene warignle S5 oses wrgeesten procedunes 59 reinges
the vanmimn m the depeadenr vareable thn 0 Jue o the covanamf, and
thery peforme “he normal anclvs s ol eatomey te hnogees on the correcio® o
cdposkrd e, H'_.- remavene the flaence of ckese sddinenabl vanahle
ARV can e omse the poeer o sonaneee of fhe Forese Thar 15, or mav
i reaze the Wrlihaored thar sow will Be able e dersen dilfcienees berween voor
nTaL .

Snalynee ool cevarpnse can be wsed A pan of ome wan twa-way ard
e pivairare s T8 |.._'r|'-n|qu¢= In rhas < harrer SPES procedures are iz
cusecd Dar ana'y oo of cownrianc: aszaceaed wirl the gllowing deans

o ond-ear brrwesneprogps ARNUVA (1 independene vanable Doclepepident
varianlci; and

» bwewdy hoiwcenaniaps ARCVA AT milependuon varnables, 1o dopendeng
wanablel,

In ke Sollerineg secnnns vom will Be Brsdly oonndored o snme ook armoun.|
on the techmgee, azsompiaors thar oeed o Se resned, and rhen a nuethe ol
worthes] cxgmples are pravided Telore suprung Ve anolys2: | suzees) yoo reod
the matradie pory secowms in rthes chapter, and revice the appropnare AN A
shaprov: (Choprer 1 and 177 RMuolrmcanaer AXNCOWA ¢ oo dlluserared m
thes s lapren B oyas are ineercasd e the wchagque b oswegesr vow read
Tabachime b and Fadall 915080

Uses of ARCOVA

AR cap be omsed when vou have 3 owe group greerestfesraein desen
i oo eeenpoamg the impas ol Teo dilbsrenn smeesoeninens, fakoe: Pelaie and
ahrer ez o 2xch powp) The eonres o he pre gesr are teared 55 4
cowuriare or Crantesl Faropicocaering Jiderenies Fetwezn the aroup: Thie
niakes AMCANA veny wzafal o snuncems whe vow have quice sall campls
vimen, an] ol sl er e odiom eflecr sees Dece daciliiion an SilecT wiee o
the e die non e Parr Five ). Lindar chese Ctrronmmsanees which are very
weartmicme o sontal scivnce mesparchd, Stewvens (19907 eeomniends rhe ose of
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twee o threer caratully chasen covaiaes ro reduce dhe cam wanance and
e re e ponnn 4 hoowes of deocering 3 sieeficun Jilrere no berwesn vol Sooues.

AN s alwo handy when you have been unalile v radomly asmes
Yaul EI-I]'II:L.'i':- oo the differznt eroups, b irsead havs bad e onse SRR L gt
wrupe e, ulacees of srodenis). As Thess TPy Mzl Jefler i 0 romher ol
diFerenr arpribuces {nor juzt the one you 2 micresced ind, AROWA Zan be
wged inan arrerpr 1o reduce some of these differences. Thue e of well chosen
cowarties can help o reduce che confounding influence ar group ddlereness
This 1s certamly por an cleal swoatn, as it @ nor pessible o conerad Lot all
pusitble diffveenees, howeveo 10 doos help 1o reduce this systeanatic by, The
e of ARMICUYA with intacc or exicnng groups 5 semewhar of a contentcus
anc amnng wnters nrhe ficld, e weanld be a cocd idea o read mnre widely
if o imd yewese 16 s smnarion. Bome od shest izsues aee sommaree] in
Srevene |95 op-. -3

Choostng appropriate covasiates

ARTINA Lan be wicd rooconnol fae one o mor cavanags: g e same nme
Thoi cowarme: necd o b clwvaen corefulle bowever fare Alevepy, L9008,
v emib Tabacheck & Fadell, 1996, po 2508 In sdentoving peesibl ro-
vaciares voll ahould enseee you have o zow] oodeizianding of the theory and
oeevicwss yesearch ther has been condinred i vene topic aresn The wanahles
A0 w4 b A pour covanacs: should by continoons vanalle:, measored
relialiy (e Chaprer 31, and correlonz apemidicaraly sl o depmilene wari-
shle o Dileally vou shald chosze & smiall a0 of cowaniares chat are onle
manierately coerrelaed wih ans acesthien, wo Lhae cach combolsice: uniquay o
the arcmee caplomed The covarate wase b megsured hofors e iteannent
af caperencal manipulaesn @ perrormedl This @ w0 preveir seone: o the
covanake alae Beine infoenced by the Fraatment

Altarnuiives to ANCOVA

Thers are o rumber of astumpiasns o mnranons asesarsd wih ASCOA
Zemetimes o wall dind shar yanr cecrarch desian o venre g s o suicable
Foarlk Tobarhouck and Todell (8ba o 390% aud Sueveps 4108, po 3270 cuggest
a ormher ol alecrmarive appeoaches o ANCTS 0 wonld Be 3 eeod Wdea o
f‘xf'l- e these alremanives and e mealwrre elie bese commae o e teon. O e Yo

Feartici Lir Cucuinacinees

fssumptions of ANCOVA

These are 3 wember o meees and assitmprions: asociaed with ARCCA
These are wnvey ancd alwee the usual ARDYA wcompunny ducasied o the
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incnsduciean b Pare Five  Inoalws chamezr anly abe bey assompriors for
AR well b discwszed Tabachrack audd Fadolt (1008, s 326 3320 Y
1 orasd, dermlod cowerage of dhus rapc o lodme the anes of ynegual saonle
erze s, ot hers, molrcollinearioe pormalicy, hemosenery oF varanee Tinanry,
hoarsgereire ot veorc-iom, and relobality o sovanare- (whoac an smpresaaes
aril awe-mwgpeane e of crnsocal jarcom b

Influence of treatment mn Cowarinte modsterement

I .:l.._ul-_-11|r|-; VT -_-:_u:_|l,- you) ﬂwuld cnsune thar ¢hie covarng 1y Illcﬂf-'-ll-td ey
e the eroabent or edpernnindal manapulanon This iz oos awoed soones an the
croatiare alwe Fong mfloenesd by rthe treatmenc It rhe covanare 1= ailicred
e che tearmem comdier, then thiz change w'l Se orarcclared ity the
change rhat owros o g deperalenr vanable. When SORCUDN A remoe
Loamirals fued the cowariace ic %l ales remese somu of the nearmene ofece,
herdvy tedunins e Bkehheod of Ghcannimrs o signlcamt rosali

Eeltabilitv of comarriates

AMCONWA assumes ghar covatears yre e ured werhour creor, abieh g rarher
nnne:alenic asavmpreen oomosh soeal sownere pescarch, Some waniaobles than o
may weshooocanerol, sucl g ace s T e d ressaneile ribiakle, mtbers
which wely oo 2 aoales mve ol meer This assompeem. There wes @ pumber of
chngs vou con da o wmpioee he eelabal iy of your wcasuramuer el

v Lok nen o, well walulates] soates and guoestionnaeres. Lok sure ey
mzason what von flpnk they meaanre Glont qoss rely cmohe - e—iiegk
rthe menwal and nepeer the e,

= Chech b e messure voo anceral 1o wae i osurabbe foromee wrn wawor
sataple aome weals oy Tes very pelalde few adnles, o moay o be sl |e
fin childien o7 adeloscencsl,

v Clieck abe mierns? vonsiiiency Le farn ol celiabslwed ol poue scale by
calrulatmg Cronkach alpha (see Chapter @F %hlee should be abose 5 ar
s e ocgmsidered reliatle Be careful waels weer hion scales 1e.p., under
ten sherial hewewen, becanse Crenbach clplis s quoine sonsitive o0 the
nnmber ot wene wthe acale Shoer arales afen have T Croonback 2lvha
walugs biodhis case you way need w2 check che oo cocinoans annons
thie sea’v e

o Ir v have bad ot wewe che quacnons woursel, mave syre thay aee clier,
approproae and grembegaras kMake sore e questione aml reepange ol
are appropnan: tooall oo groops (- oocotsader sex adiberene s, Lo
dithical-es, cularal Packproamds coc b Always prlor tea vour Juecions
Fetore condustms the Tull waady.
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v Cansder che cocpmsiances undes wloerh you sre measiiane sengr cossinan:
Are peaple hkety 4o arsmwer honeerly, o oaps they hikely e dtors chcis
snsers o avoe] smbarrassment crg.?

= Iy you are W HE A0ty 100 of cugul P Ienl O T s CHg s Trnhe UEci, mAawe
s phat w1 farw ereng propeely and calbeoed approsn iely hlake sur:
the parson operatinge the eguipment i@ cormpeeent and oansd no1s ose,

v bvoar sty inwalees o arhes peapli 1o ok s or rare b, make
aure thoy are eramed and el cach aleereer ises rhe sane coner Profong-
vty paler arenng Lo el inrercarer Gonsiianey wauld ke nasul b

Correlatiots among coaviates

There shenld moc he srone comelanors among the varables ven chenae dor
v Cavariates. ldealiv, pon wanr » cenmp oF Covanaoe: rloar carrelare subscan-
vally wirle oy dlependent canodile, b nae wirth e arccher T chonse
WpproEro e wowenriates vor wall fed re e Lhe exicning rocony andd peszanch
rwdie von B same proboncaey cormelanon ancdvses teee Chaprer L1Y
riplore the shengohe ol the velanmnsbap amoe s vow propesel covariaes I v
tnd abat he covanares wou mee:l L wee corrchite stronely vez e 30N o
shiesld conader pemonine one s mare 0l ehem Dipe Srevens, [HOA, . T
Fac'y ot vl cowornes vou civaose shomld poll chess nes weghe overlanping
edvERaes s Ju vt conmrbue s redieinn i errn v

Lingar velutionsiug beiween dependent variable and covariaee

AMTUNA poagmes thar the e laens ip bPoreeen 1le .Jq;'pr_r'-ncn'r warialde and
cach of youe covarcaes v bncar (serarhe-line), 16 voe o osg wovee thar
g creariing, o alsg azegmes o bpecar relanonshon beoween cacl ol he pars
al vour Loverares Wil af s assnepion are kely maorcduce the peeor
peersat ety bt pour cese Remembre, cne of the s for including covesine.
Lo LA PR | o P A F T rhe ovwae Ol e analvws Al o ee Lesl

Srnierober: cam be wasd e tesn for beeerrd, feoeeeer Ll need 1o be checkel)
sepoarptely bor eaclod voun e bl iz, e differens levcl of vour wde ez
vavialds W oy Jese cver any warcpomean el stonehpe. these may be corcoored b
grababenas e yoor vaciable (egs Chageer 810 alvermoareesly won mse mesby o oo
the odfcn iy covartate em dbe analyas Crarmsane el e ariaes tha kel e

ks adremo avaen gvei the ditwoles o mierpeering omsbamed worables

Homogeneity of regression slopes

Pl npressive sonndiog assmponn reguines et the relatonship Lelwesn
the raovaniace and -.'|-.'|_'-|.'|'.J-ﬂ1|, cariable for cach ol vewr Eri s 13 '] R M [ TS
e ondizaced by smilas slops: vn thie resrespion e bor each rrang, I_I|.;-._-|-J-1I
slopes would mdicars tha chere i anonretacnan between the covanmee and
th rreatmenn |5 thers 0 ozmonperacoionm, §hes che pesules o AU are
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wislecdmg. amd thereine 0 should nae be conducicd (sec Sreven., 1H
pp. A4 3L Tabacheeck S Tudell, 1936 p V297 The provedure Lor vheckine
by seenmpinin i proveded oo the ecamples presenced ceer mothe Chapern

One-woy ANTOVA

b chis st vou wll be waker step by stee chnugh, rive poccas oF pectorniny
3 one-way analeas ol coemeanes, Oneeway YOO Y eobve: one inde-
penedere carcvornesl vanable panel twa o ar mere levers ar condieonst. one
Jependane conneags vanabls, and coeoor more concineeans svvariaces, The:
echmugue o chen wecd when evaliaime e sl 0F an daEEreanLian or
expernmencal manwpulivon, whale contadmg o preoer sootes,

Meratls of examnple

Mo dbsmee the nse of anc-woy ANCOYA, | wall b wsing de caoetim.sos
data fle, whawk o linded seothe webaire char ace mpame s ook (wer
pooerd Thys dars reters i figriteme soudy chac invohees rosome the smpas | of
vwen JUFerend vepea af irecees s i boinime sio e cops wilh ther soaery
LU ETTNg A& I Ticoming ransocs sowese (oe the Appeochs dor ol derals
clohe sipded Studenes were divided e twee soeal oroure and askeld 1w
comeleie o vmnaber of sodes (including wre thor reasutes frar of sacn:d.
Line gronlp s el o onbet of seesinne desizned o anpreve their wathe
wanizal ckaille, Mhe second monp parncipaced inoa procoam deasned ta buld
shoar conbndesce Afer the gerpnamn choy were agan asked e comphen sk
ore sweales ther compleicd before the precram The mawFacourod dava e o,
mzlpded en the diek oseded wirh thie Besk I vou weh oo tollow be
prosedires deiaded Telow pou will need o arere 2055, and opon the dava Itz
lalellsd expoomsar. Thi- e can ondy be gpencd v SFP25.

v ifns etample | owall gxplore rhe mpacr ob dthe SMarks allo o]pa:
Aarcnp Trand the Condidense Baldwg 2 lass 155mup 20 on partioipams’ secrss
wn the Fear o Siansirs deer, while coiallmg oo vbve score: o thes roal
sdueneacred belnas the pragraan. Detads of the warnbles names amd Ll

fr-am |:| [ .!'-:I r'||. AFE & r-:'-ll-'-'.h'.‘\..

Fila rnane Yariabdy panei  Yarighls labg! Codlng Inslruclions

LI R TR TR T R T T FTLRL RE T 1_Eale S
B ] T I Pl oY U TR

Fel1 Ferg-  F [2rg to s fartrg ez e Upane oy sl
Tialtih PR A T IR TR0 SR T 1 I Fo'l » E T Dot B T TR
Fo W WO 1 R T | i T C S Y T L s Bt T A H

T P T y M) Lol

F.oa12 Fza o° Tea srnes o Ime Teyoae Slyind gl
b I T [Tl 0 mstEesd zHeEr IFE pogameaa. ceerl=te
Lotign Al MR EoSEr w1 Hingh §oAres

wiederale Deranes deae W IS e
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Swmnmary for ow-weay ANCOVA

Laarnple & researnh otz g migmhcar! alfgresse o the Fgr ol

[HE R Soahgh g 123l soores ke cha matke sals greoap
e aph and me Conl cerce Boaldieg ol
P apsy sl cornralliag L SPae a0 S res

[l R

wWRAL ) naar Al leaz: 1wres car-ab an aee neleed:
= one calEgeacAl ravspeacies ] variabe waln Laen
ar mare el 4ot Ve 2|
#  One conheaZies Sepeadotd weniskle fsonesr oa
the Foar ofF Sigioncs ess a1 Tiee 2, arg
*ONR A PR SO linUans SPeANIATES AT ES DY
the Frar o Zalshos (o5 at Tine 1)

iR AL s oo AR e el Ls F e areae Fosr of Sl sl oo
WEsL S J0 D me 2 1or 298 Paes oS Iy
sinpnlanntly cilleran, z2Hsc I0e kil ore-iesn scones
Are rerncaed for

Asaurnplicns: Al NeArra une ey ARG AGLITDILNS appy L EEE
e g e e Penl Fresl Tiese shoo d b
Stz gl

Ldd licnal ARCS aosameions face
dasciipnon ol wese padoalod corfer 0 thiyg
e |
1. 100 gawgr alo s messued prar ic 10

rlervenban o0 @xpdrneslal ndmou alind
AR canedndle s miezs e d wilheal geeae Lar o
relianly 22 rosstle)
A c0ed gics ore el STnenaly eorslanes walh

Qg e,

1 cleagaz g brear relshanarug Biglscon e
deperder) cariac & Aand e oA or =0

RGPS ©inEar byl ana

[l

e e abonanin Nelesrn oy coyanial amd
degendss] var was 8 ey sa0 e sea o wank al Thr
ccapes {1 zrrogeae by ol sogressen shepo st

SWOTLLATImE T A lerratieet nne
Testing assumptions

Buleve wons can bogin e the speciic assumaprians aseoviainb wnh
ARV v wilt roed o check the arsumpoom: for g aoimal oree sy
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analysis wb varance 4 rn"-n'n.glri:'!.'. honregremomy oF vanance 1 Vg shenld rev e
the ineredicrion o Pare Five, aod Clagseer LE, beloce momg anv fcles here.
To save spzoe [owill no repest that maccoal beve ol jus dicess the
addicicna] ARCOVA seompoons hieeed moche summare abooe.

Assumptivn 1; Mleasurement ol the covariate

This azasumiprion apecifizs thae the covariare should Te measured berere the
brgapmeny ot eappmental wmanapolangn begns, Thes oomer resred sransr-cally,
Fuk insecad farms pact of voor reseacch despn and procadure:, This iz why o
bo urpp il ooy plan o apndy warh g gl}r,l-.": II|'I!.‘I|.-:|_"\.I.'I|I..“I_'IH al e sratizinzal
cechrngues thar pou meend onoose

Aszumptivn 2: Reliability of the covariate

The: assumpoen conceming 1he relabuloy of the rovarog e also part of vour
peearcho dewgie a] uevolves Choosig dhe mose aclishle meazoung tasls
avatlable 1F vow have used a paychpmerre: scale ar meaiome g can cheek rhe
afereal Cansurpey cebabalicy by calcolaing Cranhack alpha wiing che P55
Reliability P[l_lCt'lJ-l_lTl;'b {5e2 Chaprer 5% Ciiven than | lavve vanatacioeed e
daty o allascrace rhis rechinngue, | cannac teer the relabihey of the Fear of
Srarsne wont 10 was real deea |owould check chan the Cronlach alpha velue
wis Al loasr T0 (preferably RO

Assumption 3 Caorrelations Aamom s the covariates

IF yem are wsimg mote 1han o cowaaee, won shoold check o see thar they
are noer imo srronaly comelated with ang amacher (e R and akoced Te da rhas
woul will need roovse che SPER Correlation procedure (this iz describs=d in
decal I',:].._l]"l-.r: LY A [ Rhove ondv one cavanaee, | de aac need oo do tlas
hcre

Assumprion 4: Linearity

There are 3 nubzr of direem ways chay veo can zhock dhe asumpoom ol 2
lvean =etaiemcnp Petweer thae alepu pelsrn waeable and the Scanares B all
vl grewps. Whne owyy would Reoon 02l splw wour sample accending o che
ity e o v dedipn nane the PSS Splice File eproon. and
LY wenerate scamerplots horwaen she depende-e wanabls snd each ol the
PR A I B R |r| I_|||_-' L:-:u_:u;lm._ s "_1|:-'||}w 1 wlll S o 3N :.]l[q:rll.'llm:
mirans [his woneelves peneraning just ame scacetpley, bag askieg SPSS e e e
IR OT ST PR AT (LR PR

3%
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Procedure For thecking fneanty for ench group

.'ih:"p Ir

- Froan che mern ar ehe rop of the soeen cluk one Geraphs, then
chick one Scaccer

2. Clak om Soplde. CChek an e [helioe botkon.

Jo booche ¥ oaxis bex pun weur Jependdene «oiable g s cise T
ol wals e

4. Inothe X oaxis box put soun covaciate (oo, fean al gals Lope |

3. Inoahe Set warkers by Loa o oo indepesdent vanable e,
proapt Lhck an DKL

Soep 2

To Lhnce e hove wonr scecepios Seplived imoche Viewer «ondow,
dashle ek oas o This cpune the Chart Edilor wisdom

I U hizk on Chare drons che sop mermn, thon Opricns.

3 Inothe THsplay optums sconion make sure that there = 0 ocke i
the Shaw subproups bos

+. In e Fat Lines secton nck Subaroups.

3. Clich on che Fae Options baen, In the Reeressiomy Ohystinns
seornem ek rhe Display B sguare in lepeod.

fo Uk o Contenue and then OF.

1o baelese che arapl ad resom e vounr nonmal Viewer sordoo, o
Shck en Bile srem the meny and chen Close.

Fhe cntpor cenerded e fhas |"1'.'u_'|,._||'|'_'|_- oshoney e dew

| IR IS [ RC PRI

The suept gereraced vpmy e procedures detaled alb-ave provelss wou

will1 a Ftnleg of ez tul praees i ntorianrrs
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Fise, vou can lock ar the aeneral duenbution of aooees for each of yaur
aonrs Dewes there appear o be o lnear Csccaghi -Dieesd webatsonshap for each
prosp Whar vou dor't wan o zec e 2 andicanon of g curalimesy celaensbap.,
i the above example che relanionslop s dlearky buesr, 20w have vl wialaned
the assumation of 3 bmear relacoensdup, 11 woo find o covihinear relanesonshag
wiaa fay want 0o seconssder the use of thie corvzrare, e alramanvely you conld
rry wramabermne che varinble dsee Chapder 2} amil repeariig che wrarmeeplnr
speal rnon: is oan impravorcns

The Bosquared valees, whoch are givanon rhe legenad tor each oroup. poees
winn e mdecaten of the strength of the celatienshos boraeen your depoemlens
warlla AFear of Sears 20 and vour covanare (Foar of S 11 I ths vase
rheas ran varinklzs aie congly corrzlated  For the confidena. snldime gronny,
17 e cenw ol rthe variapee o soores an Time 2 oare vwplanecd By oareees ar
T L0 T ger thie waloe 1 geer converred miy Bosgquarsd valee woa pereeniage
b slalting rhe decieaai powne owo plwes) For ohe machs skills proup 51 per
werd of ahwe searaance e rhe rwe e b scores wre shareld I wony stedies,
partwnarle when yoa are wsing diftzrene scales as coverages, v wl] ol tone
aieh high corpelanioms The aah corrslateen boe woalne an past i the
pre e eenT o, pearaontervention doesion, whach used the soeag test admomize
wered oo differene occacione. Woyonr find ine gouc sbmdy dhn thers o arele
avers wcak reaiwnslip berwcen vour Jepeudenn varables and b cavanarse
won iy ced o consider gaing alernance covanaes. There s o por
condrollieg far a vanable, of 10 nar celared oo che dopenidecd varable.

Assumption 3: Homogeneity of cegression slopes

Thee fingl azsumpnon Choemagencirg of regresanm shpes] concenss the rela-
Lesshop berweer the cavanace and che dependent waruble o =ach o o
dreps What eou e checking woibad theie 5 na inwraction bevaeen the
contarinre and the rreatmena wr cxpenmenral manapulanea, There aee o ponber
af dilferens ways o coaluare this assompoon.

iaplucalle, v can ownseert e scarerplon bereeeen the depemdent van
ahle andd the 1 vvanane abraoed shen esimg for Acompron 4 (see aheee]
At the ewo s [cmrespemdmg o the tec groups e this seuded similzs
U sioprs” Do il above coamplz the iwa lines are very sovular, theredore 1
Aree mar aprear rhar we bave sialared rhie assompren IF the Tines lead
beon vaeccably difierens ie rhert orenraton, ches mae sumaest thac there 1.
wn nwetaction beoween che covariars and the caemens {as shown by oche
Jifferent groupst This would mean a vwbioon of rhes aoampoien,

[his assumpoice can abie by asansed stavsccally, eacher than graghicalls
Thiz inealres chuching Lo see whether fliere 0 2 staiziically signuhcant mwer-
gt i bevargen the pragrmeen and che rogvarace Trhe inceracoon s sanife ant
at alpha level e 05 then e bova vislaeed cha seswepiion The procedure ro
check thie wodesznlind new.

rLa|
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10,

Praredure to check for homogeneity of cogesssion slopes

Trome the e o b wop of e soreens chel vos Analyze, then

viwk o Gemeral Linvar Model, then o Univariaee.

Tes the ]_'.I';_"pu_-mh;nt Yarballes box Ful Yo .‘iu;u.n._lu TTIR TN TR 1 R

team of anats bl abbeviace:] oo sel).

It the Freed Pactor Tove pun wenr inlependonr or LTI varial]e

(2o, oopa ot cliss, abbrevinted 16 prose)

In alw Clovariate boss poc seoe cosoariate (2o, ear of st gmel,

alhreviansd oo boer] ),

Ol onothe Madel lyaron Chick o Caavon.

Cherk dhan the Tneerction epnon s shaweng m the Boedd Terms

[t

ke o verar indepoetcers variale (Cresnap o amal then che arrew

Twrtemy poo w0 it the Blodel o

Clock om venr cosarpne (sl and rien the arvow badean oo meos

it ire e Model box

Cres bk ownd Click s vemn ndependent variahle COesup ! aeam on

e Lot Juwed sode §in che Bacrars aead Ulovmedtes secoon ). Whale

rhis o haghiboiieed, Bold dessens the Coed borten an voan ke vhoard,

s then eleel an veur covarioe vasiahic [haely el onothe

orverw bom o monee this inee e rishocbomd sale bos Likelled

(% {7 73

Tee thee Maded T sow shondd now have Lare J:

o wedr mRlependerr maiable (Choup).

& woaar cowedriare LRose L and

" v ocwtra Doge ol the loane covariaoe |||.|-._'|'|,"'u,||_'r||r, var.af e
[ Gl (TN W

The fimal e s the intecacoien thar we are checking tor

Clhick on Continwe v chen OK.

The wpor ceneased By othos preoacedone s oshown belpswe
i |

Toos o Betmews Judijzale Filles o

TR Th LA BT TUR T T S N1 IR I Tete-d

Lyre 1o |
LSy F T TR + Heaa Spma e r i
i Lol Tl B T BT AT E] et R ITH] =1
E I ayre ! 2%
sn i HAG [ e - |
= h "l 1 ke B R s
wn 1 azn ary aw |
=10 s Sah
T LT .
izl lld L ] i

)
LLT TRIT T S, W WY [OR DR TS [ X |
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Iec b e sbramsd feem alos orocedure sbe et valuz that v an
mrcrested ano rhe sgnibcance lewel ol the nuecaciwom vermy hosn phors as
Ciromp*TFaurtd Yoo can wrote che oese of the sotpur I che Sip. fevz] lor 1he
mibgacewn 1 less dhan ar coqual te 0%, deee vour i ractaon o acatsically
aaificanr, indicanng rhac vou have vialared che asammpien T thes srnanan
wer do A wane o soficant reeulc We want 2 Seg. value of meater than 9

ool abooe caample the Zic or probabilicy walue s 216, safely gl e
cur-ofl e hove nor vealsied the wssomprion ol hapussoeny ol repereaons
dlopes Thiz supports the carhize comelunon gaoed from an inessecinon ol he
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Progenting the resules prom onc-away ANCOVA
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vezcarchers ok sacsew y st am resules, whole copers de ot in yoar
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we et cowdeler echae b imcerveran was invoiesd

Ve chulid whvo coreoder fhe elecn size, as wndicaced by e coareespoenilng
ela squarad wvaloe fsee the inmcclactinn 1y Parl Feee e 2 descrpriam of
what an clleet size b L wolue o thes case 1= 5 (3 lazpe clfzad s
dccanding ra Cohent, 1385 modelinest Thae valoe alsn mdicsde s haw
rach o orbe varianse o orhe desendenr vanable s cxplamed By oche
indopendenn caalle. Coarven the 2 sguared value oo 4 percenrage by
muliplpmge By LY Lshibe i Jecimal poine eag placss v the vghtl In
s example we are =klo to 2xplain 30 per cera ol the vanaoe

The censr prece o mligmarisn thar we an e drem this rable concern:
the infle e o of ogr cowanacs. Find ebe line o the rable whoch cogeipon.]:
i Lhe cowarieze oo TORT 1L Foar af Searesnes i tune | F Beonl oocody L
ch Sig o level Thes mdicoes wiether there gz 2 signifucane relatianship
berwoen be vovarae omd die Jeporadine vanable, whols conees ot
the drpendenn sanable saeoapt. Inothe hine careespording e Fostl (oo
covanioet yau will wo thar the S waloe oo 200 guhich socually means
Loy rloaes 03 Thoe s less tha ©% leerehere anr coveariane wae sipraf-
comn T Faar ap evedaamed 87 por cenc g she varnanez o dependent
vartable Lo squancd of 37 moliphzd Ty L0,

The tinal palbde o the AREEYWA fogpne [Estimated maeginal meansh
prostcdes g owrl dhe adjusied means anothe dependens varakl e cach
of oo cromps, spheoacronkog oo cawcho ol con o mdepenentl vamalbles sep-
avarele and chin oty Adpsied reters oo che Fa thoe the ettect of the
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covartie has been st aoenzally venwred. Givery thar dhe ipteractosn ellecs
weas w2l ar e Goens s the finald ranke lakelled oype o class® sox

o Asoan opoemal cora Toequesiad o ploe ol che sdjogeed means doe the Fear
of aralianias el sphie Tae mabes anal 1comabes, wned for the twa mierventone.
[Then't wormy l wanr araple does nat Lk the aame as e | meshificsd me
-'-'r:lru'l': ETITIE ST SATE T gn;_'n-;::r.;l[n.'.:l w1 qh:-:l.'_ i gy e T [k r-."‘.'l.i '.'n'|:“|-.°|'| |*r-nr._-d
o Formarugioms o omedilrs meaphe see Chapaes 5.0 T clean e
tromm, e ploet chay shere an mierace s Pegweon the bwe mlependene
vanmbles For males, Feat ol Salisnes wores wore bwest Gebve i ol the
p'rn_gr'ml'l, iy (T ke skalls ince rreniem. For lemahes Bowees 2o 1 be Tongess
seemrpes o] o e o embaleeee I:‘-||||-.‘.|||'H:1 imcereanrian. [y clearly
cupzears that walee aned females appear o soapornd ditforently o che
PTUHITRITIS, 3|_'.|_| |_|'.-|_ (i |_f| e e eyl e Jonn 1, |.'|_|r‘“|‘\.|-:|-:‘| lh? g-.—:n-.']ﬂ
of the pariepants

" 3
E aiekeor

D't e wgune 0 ger ros canzhr op wirh exciremens when gon ger 2 ciguificane
retul. Yoo el koop momered wiat the analyas was all ahooe For evample
Hoe resalie here de ng indwace thet <! males bercried Tom cas ooche akdls
progrtin, nec thar 2l females prererred che contidence buslding approach
Bewembor wo are comparing the mean score reroche growp az 2 whole By
Cumm A e tad chee e 3y e oewhede we neearably Toee s informancn
abant mczhivaanals Inocealentine proageams von oy vl ro ceneider addicrn:]
andlyses o esplore how mony people benchioed variae bows momy ponple “ent
WL

Whale arwe buopes che s evenrans dzsgned oo chelp” people 0o mee de
parteipmds any hosm, somenmes this does bappen, T tbe icld ar sores:
nagern sl there bovoe heer amcee o ha e shewen an anespocted increqse
w ooy’ levels of anctery after same repes Al rrearmen {op, relasanen
tenghe The eval w s somauen 7o find coc why abes 0z the case ber
s preople a1y |{|='||I,|I"|- what ihe addiwnal maderatar varialles are

Mresenting the results from two-way ANCOVA

The resolrs or thiz analyes could ke preconoed ae ellewe

A2 by D hetwecn-arouns ansboos af covatianee was conducied
[ ffees [He efecTesenes: ol v proriaas oo reducsng fcar ol
searistes b wale ol Temale panopans The odepe el
vaniable: wece the repe of procram tmorh: <kally, combdence
buildinatb. and eerder. The dependenr vanakle was scotes an
the Fear of Sratiztics test (FOSTY adnmiseered fellewimg com
plenan af the uwercenrnan programs: (Time 24 Seorss on the
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FOET adnvrasrered posr op e sommencemeny ul the prit-
(gL sTime 11 were naed 25 2 cavenate (o canlmal rar
e dual ditferencey.

Meelaroesny chice ks were Lok lacted 1o cmeanns dhat dieore was
ne wtelaon ar the scamprens of acemalne, hocaney, hoamge
eeneity af vaconees, hoemepene oy oF teareeasn slepes and
reliable oo vanement of the covanare, Ateer adpesting 1o FOZT
scomes ar Tune 1, s weat 2 .1|g|L|F1r_';|n1 IMPtacehsr e,
Ere2zi-ar, A IS el 2 Lwngee ellet size (et AT S}
Merher of che o el wene .xl:al_l:-ll-:_'|||-.- ,:.|gn|r"||_'|.-|:_ (prq«
gram B LI5V=1044 p=24 aender: F(1,259¥=1 27, =271 Thew
resule: suoncer rhat aodee wnd temiale: recponel differensly b the
tno mene: el oamrcrvennons, plales slowed 4 wore subsiannl
Joeckoacs e ar srarisracs alie RETARER N T the aeat b= wkall-
program Femgles onoshe ather hard appeered o beazin mer:

from rhe conbidene e Buodldmg veogesn.

o preserrimg: she ceenles of chas accoyses won wond b alsg provide o salle 2
means lar eogh ol the Wi Ou 2%, IY the same ~rale e ovsed o measome the
dependene vapalle (Twme 21 and dhe covanaes Towe 1Y dhen von wanld
mbnde che meanz ar Time 1 oand Tone 2. You can 221 rhete zaaly by runnang
heseriptives {sze Chapies &3 11w Dficrenr woale w owied 0 measure che
corart e voo wonld |'-1.'|'.-|._||,- ilu- 'I.ll't:"u“.u-.ll.'l'l' wean [ =0 edand evisoen
and he Cadpecad® wean Land sandad creet e the e wranps | he -
mhvzied wean e avadlable from the Descopues s Labie The adposued
weean Deenvrolling for the covanace] e preeded oy the Brimared mooginal
rrcans rabkle Iroos alam a gead des e ke £ e pnesbaer ot cawes tn cach ot

VOUT TIPS

Referentes

Cachen, L TR5E} Swae dead poager amaly s e e hefusiersd Cemes -, Hillslale, BJ: Brfbonm.

Sacwera LCPER Ovidied anddtoomiae st oo ehe se sl soeeeet § T e e, My,
NIz Taverene e Belnagm
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Irostacizoe: bocks vou aall oreew s2e relerencs ro rwo diferenc opes 24 zeansncal
techrngoes, patsmerns and por-pocaseric, Whar o he diference beveeen
rthe e pw cranges? Wy s che Jarime onan imgpeaniane The word eoarantene come:
from paramwtes, of chatacrerieng of & popelasan The paramesre wse (oop
Goes, dnalyss o varidnee make asompoons ahewr the populioen thar the
saceple 1o beer Jravn from Tiue oveen one ludes ssumptioon- b owr che shaps
aof the papularion detribaeen Log, normadly disrmborad:  Men-paramecns
techmigues. an the acher hond, doonoe have swcly soonee ne cequareinzne: and
do now make ssempeiens abour the woderlemg pepulavien desoribaeaen (ohes s
wlwe chew are someoimes pelorred o a: deorbution-fres wveast

Presonce Devng bese Tueay’, nowepacamerme iracstcs do bave then diad-
vanrages however, They rend ro be less sznsmne than thoir mare anwecriul
presnetris owsing, and rrerebnre may Sl £ derco differences betw 2o arcupe
thar ccrually drocxiar, [F yem bl erhe sooe al dara, i always bener
o l-w s porarme e tecbmioue o8 sar cans S amder wlvan cseureerareces miehe
vau want e need roowae oo puainenne Teckmoes !

H.'-r'-pnrml: irn lochrows: are wleal ot uee whaen v have data 1 1=
e o moreal Ceatesonc g anl ardoeal Sranbedt soabos They e alss
mpeful when venr Fave very swmall somples, and when womr dara does nar mieer
rhe afriresrn i As e ol ik [PATE T wwrkmizmee: Alrhonsh SFs5 [
vidis vt e AT ey aF an U ECLRTINTR R R T In‘hmrpu's. l'q:_u W ALY |_:I- :|il:rP.|P|_'|_:
st fmily the v e wall be G geaed o0 tnis vhapie The F RN
covered i Uhs chaveer are presenigd helom, aliang waly then paiamene
ecrmties, Alweavs check wour Jdoata e see ol s U B Eu R [ L PRl LY Lhe anas
rmete tecbangie Lated, o prederens s reonaine rhe less povatermiol meon -paranse e
alrarparive

Summary al techniques covered in this chapter

Muorepatametric lechoigue Paramerric aliernative

Chi-square dor independence Fone

Mann-Whicney Tesr [radi pendden-wamplzs racer (Ch 13

Wil Sicned Bank Tra Faned cazmiples worear (0R 15
boraskal . Whally Tea Line way bmvweenearaps AHURA (Th W
Fridman Tose g way Tepearcd e saures AN [T 160

Spearman Bank Jirder
errelanian Frarsons arodus-momens comelacion (5 110
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Assumptions for nen-parametric techniques

Aithrugh the non-paaane roe technagnes Bave b sirmgent ascompuonns, dhero
ace seme perocal assumptimg that sheold by checke:].

o Roandewn camples.

. JI"I.':I'EF-\."'I'I-\::L"II clesvatwme. Bach porson or o1 oo ondy S caumned once,
thes canmaet appear e mare Lhan coe caweeory or gecon, and e Jals fram
g sublocr camnar infhowere e the dara freen arcther The e enbiom oo shis
v hie wepeared meaences o by O leovon Sened Bank Tesr, Fried-
o Test) where che sime sl ae cetasied om diflcreny wooasim o
nader flerem comds e,

Soavve a3t the Lechrspues dacvssed nths chaprer have addicional assomp.
tiswns that shaald e g herked There specidic assamprions are decussed inorhe
televant wougmes,

Metaily of example

Throuabowe this chapree the sanme: vonegaamsioy cechmcues are doscrased
waired cxamples ot the vaen derg Diles oo b welsne chan accomosmies chis
ok {ineveysav, cxpeomsar; ser [x. wal. Full detwnls ol the=se - laws riles are
prewided inorhe Appendis. The saeveysav file wowseld inoale exarmplos relaone
ro chi-sqaane, Mlann-Whitney Test. booskal - Walhe Tear, and Spearman Raok
Opder Comelaton. Far rechmgues ahar invalve 3 repeated. measuzes desipn
P lconen Bigrod Bank Tesr, Foedman Teaed, mhe ceperimzae hile s wsed. |
vouu witle o falle .1|.‘||'|||.=' Wity che APL A deenlied o each of chese anainple:,
woul wall nced roocnnr SPES aed cpen the appropnae daca riles Theae Ble:
can -only be opened i SPEER

Tlus -:l\ap-h:r |'-|-:l1.'|d-a;::~ ] |_:-r|-.". meaATy H Tam mardimenine |_-.:.;:|'||1||_'||_|J:E
For Turcher reading see the Redereacas ar rhe epd of thas chapter

{hi-square

There ace vwo dirferent repes of cli-agquare teara, Tzl movelve catzporcal dara

1 The chi-squate for goednsi: o i (aldn relerred b as cne-eample che-
squarz b caplores the propoorion of caaes ehar fall inee the vanous catceories
ol 4 single vanablbe el compaes hese wich hypothesised values, This
rechigue et presented hers ot can be obgamed fom v Monpara-
metric Tests menu ender the Analyze mere For a review of chesqeare
g Ahaprer 17 m Dravellzn gl S Al a0

L The chi-sgurare resr foc udependence @ sed 10 dewermune o e careporical
vanaMes are relared I campares the rmequeney o cases bound in rhe
vaneles ateearees of ane varalle acoes the Jilerent cae zomes of anacher
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vanable, For ecxample. Isorhe propaeraas of sockers a0 nonamekors the
aame homoales and demales! Ov capresaed anoher way Are male: oo
hhely thpe demalos 1o be srakers!

Chi-squure test for independence

This st 13 weed when you wash e sxplors dhe relonewsbap leoween own
categencal variahles Eoch o these vanakble: can loave 1wes or weare Cale sores,
[n 1he casc where Boh ot gonrr warnables beve cnly oo caegeoes vresuling
i a by ! osabled eame wrwers supeest phar o may be omord appeapeane oo
uie the phi-coefiwcient ro descolbe the relatonsbip beeween the van: Blag P
car be requesred waime the same procedure g thar usal ta ol dhieagno
M renges om0 e 3 oand provides an releipn ol the aeneek ab the
|':'-|.:||:|-:'-r-5.|-|_|p i 3o siralar raanmer poogocarrelatoen casthciem suck s Peinson®
rosee Thaprer 11 P e imdormation an ghiosee ene gocd siatesie s gk
pe g Ciravedcer & Wallnan, 2000, po 4230

When a & by 7 orable iz encouncered v STEES ol corpoe bromn rho separe
o edes an addirional comecrion valoe (Tades' Correcrion For Consemmryg ),
This 15 designed oo cotrecs or compersae forowhat some e doel oo
guerestimate of the chaguare volee wlen e wi'y a0 2 by 2 o1able

In ehe fallivng peecedore Tl demonsirace the wee of chisguare vena
a L by 2 desirn, hawever vno shauld ke noo accocne the saues raised above.
IF yemr siudy imelees vanables wach inare chan two csregones e 1 by b
4 by 4 ere.) thuese sz wor't concem ynu

Summuary for chi-square

Erarrolz ol resegrs™ Thers arg a eanely o waAys eEnnnsg, <Ak be
qQueshissy pardGed A alog men besly b ernakars han
g 05 1 N2 paeapaciar 9l nales Thal anee (s
came @ the peapiehon o' lz2males? s hare 4
ezt sl oS ana oo g Z2nd S0ing
W TR TG
Vgl ko oo negl Teeid Calegonzal wanan =5, wilh bwd ar more
ColLnnes 1w Ak, 100 BxAmpme
«  Gencor (Mol amake, and
o Emgkan [YesMod
Agiditicnal asa1eoTIons This copcsst gxoecled MEquarey i any Sl shcold
1=ee generl asseapions  hie a3 ovee Somne aulloes 5030851 A lFss
vz mleadushso 1 this Sleargend canaen 3l east B oper cenr g cells
chaplzrh. Al hawe @xpactes recnensiey of 5 or mors
Wy bavg g 1 oy P o a2 by 2 lame, s
fec smmancosn hal the repesied lFenuerny
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showld e gt leasl 10 I you hawa A4 2 by 7 1abio

rhal wqlgees has azsumplion yow Should ciensnear —
wizingy Fisher's Cxacn Probatulity Tosi mstead {alsa
oecaded a5 Sal o e eodpat en chi-2gquals)
Marzmeing alernative e
Frocedwre for chi-muwere
1. Feann lee wierun at the top o e sereen chick ons Aaalyze, 1l ]
click o Mescriprive Ststics, then on Cressrabs.
2. Ulick on ore of yoor vanable: (e posex) ta be pear row varialde,
click s rhae arresw e mewe ok wne the o marked Rowweds . o
3. Click am the odaber varable i e YIHIT columan wareahle
Te u., stokork, chick o 1l arrowwe G eevee ar o the Pox macked -
Columnd s},
4. Click o rhe Staniscics Borram. Clowse Chi-square. ©lick o
CurmeirLn.
5. Click o the Cellg boinan.
f I ahe Counrs Fox ek or the Observed and Expected buoses,
7o I orhe Percentage seation olik cn the Row, Cdlumn and Toral
hoes, Chick om Continue and ther O
The caspni geeeratzd from thas proceloee i shown belvse Tt s foa -
rwers caribles eoch waly e cotemoenes, 11 venw wiahles Tuave mue
fhan ewo categoties he et witl ek oa hinle d%eient, b the
kew inlarznancn raar oo need o bk foe oo ebie ourpur 51l e
samme. Uiy selec red cept 1a displase.
23 " GLMIME 00 5hika o
— _— - =
AUiE]
T YEZ T Tow
IE% . MALES Goirt © a% 151 ot
Fapoed Dort ne a e
= akn 5Ex T (YR T oA,
‘amchn AL ERr
CLIChE ALk 410 n i
ot lulal TE Lk, i
ILMEL:  Cow i wi| sy
[T O IR T 4 i - ALy
DRSS TR TR Tl ade, 1.
"l ul fes
i e 2o B Wit L
oV Thiai 1 4% F L a3,
<in TR ] | il ] -__l: e
BT AT e TR 45100 =1 At
gk gD e AT e
milir |
SURAE 1 nes T
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lnterpratations of owtput from chi-sguare

[ ourpur fremw clo-zguare grees voo a number of oredol peces of iitermacien.

Assumptions

The firer rthimg v should check s whether vou have vielated one of the
sumpteon: of cheesquars concetming che sy 2vperced cell Irzqueney”
which should ko 5 o preacer dor a1 ieas & per cens o cells Liave expected
Frequences of % ar morel Toos idocmanion 1= given im0 foncnere beloae the
Final cable 1lab<lled chi-souare erzezt. Footocrz B omoche example provided
irdizaces vhae "2 ooells 12%% hove cupeceed coane L2is than 3 Ths means Jhae
wio bave pon veslaced the gssomwprean, as 31 ot especred ool sices L gecnrer
than 3 {in cur case preaer ik J3 370,

Chi-square tests

The mam walue vivar vou are mercaeed n Fom che ouepsd 4 Lhe Tearson
che square value whizh e pressrscd mothe lmal wble, heeded Chi-aquare
Teses vou have a2 be 2 gable [thar s cach vaealile o anly oo canemanieal
then o lomhk] wee the valoe sn v secore] o [Conrinmty CoeresHond
This 1= Yo Carrecrem Lo Coneinueny |I'|.l.l'|'|'|i_'|‘| LT [T AT Ferr tha cves e
mare ol the shesgoare value when used wich 3 2 b 2 ogable)

In che example presermcd abewve the carrcoted walue 120 337, wch an
aswccencd pgrilicance lesed of 0 e g peesenced i the cglunme labelled
Asvmp. Fip LYadedt To he apiaficane the S valas nesds oo ke 35 or
smaller Tnochos case the value ol 38, w2 Ly chan rhe alpha walue ol 2050
rherchore we can comclode ehoin oo tesnle s ser signitezanc, This mesos tlar
rthe propmmes of males thor wmnke. i5 aon senificanrly Diffeeene o0 rhe
propactiui ol temales shon wmoke
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Summary information

Ta fil what porcencawe of gach sex dain o e ke von will meed w0 Lick
af the gy aplotmunen provided ir the cilkle Tabolled SEXSSAOKE
Crrsscabulation This able may ook 2 Insle conlusing 1o stan s, wahe o
ram Tt o indurmnation preseotad i cach cetl To find ool sl perceniags o
males are aamskets vwu reed ra ek acnoss the page in the e fowy, whaek
relers o males 1o orhes caae owee bnk ar che valoges pexr ro % wirhip 2ex For
this cxaruple 170 per cont of males were smokers. wlile 220 qor conr weie
mov-smokers For females 2008 per cenu wers semoiers, T e cont wee
nnn-amchers [Howe winged 1o knew sehar pereencece of the sample a3 0 wholo
srmechod we woal v down woche Toral row, which dommanises acoes sorls
sencs I thin caer we woulld Leob al the values rexe ro % ol tacal Acconding
tthesr deanlin 195 per cont ol the soaple smohed, RS20 prrodene were
non-aankar:

Mann-Whitney U Test

Thas techiogne oee-] ot e e bl s s BEnaeen iwa |r|..'|.'|_'~.:-||d.:--|r IR
an 3 comimomens mesary, For ewaeeple oo males and femalo: differ in rees
of ther sell-esrevm? Tt ewr ol wone parasaerric alicmanne o rle e
ior endependenn sonplee. Invegd of conparmg moars o the own gacps a3
il cate on the 1 de-n the Manr-S barpes, 1L Tesr actually compares micl o,
It conveinn the auores un ||.'|.' RS LR RRRNEN LT A varpable e ||'I.I-C'b-, gt the [
proops. oodhen svaluare: wharher rhe ranks far rhe raa oroups ddlr <ol
cantly. As the soores are corwerked o ranks, the acceal dismbunon of rhe
soafen dises nost ainenier

Surmmary for Mann-Whitney U Test

Cozmple of recear Mo malen ame lemams drter a1 lpees of |58 ikeals
e s hon ol sel-eswcam?
Loz males havs s levels ol sell-azieem han
lpralays
WYlEAD 0 e e Tt vadrsES
L) Lo STy it [ TRy VIR o Y| SRR S PR PALLAN |
lc.g =l and
] ATE TN S Al 2 g, Ikla 's.e.l'-es-_eem]
ARcampbong Qee genaesl assoTEboaz |or fan-2ara TG
I=chnigques oessedled ab "ha bEcain st o0 L6 3
Loz,

Favamcige o lemative Innirg:pnd=al-sarales | sl
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Procedere for Monn-Whiinay U Test

o Feewn rhee nwena ar cbe v ol the woreem click ame &nalyze hen
chick o Mo parametric Tests, chon o X |||||J_‘|1r-nr|q'nl, ﬁ.‘lmph_--:
il ':_'lll'_L e Vem Db ':-\.Jl\.';_'.\ll.'l'al.l-l.'llul:l '»..|1'|,||'|q. 1-\_'.;__'., I-.'-|:'-: w.:'H.-

catevan ancd o o e e Tear Yariable List Los

ard

 Click enoveor carcsooeal Didapendensst warable (oe, 2] acl
v e Groupine Yanahle las.

d, Chiek o Dhedine [:rlll!]‘lh It 1o, '.-'-.|':' i b value Lo [q]r-.l|||l :
Le e, 1Y ald Lo ['rl.'ll.ll" 2aean 2% These are the ealoes that weer
med tocede vour vales Laolos vanable faee v odekack].
Cliskh on Cofiritiae.

5. Maky suzic thar che Mann-Whitney U Fox ioocked under the

sectanns fabetled Test Type Click om OK.

3 B ETH e f_ﬂ.':'.:_'r.-qun;:l Frisimy chis [:\-lxn_'q._il_u'-.- 12 <hown beloas 4 nly

s levted om0 Jiaplived.

Tew Snaliziea

T0ld Al azleanl
P ann Esdney L A0
Woesn W WIHIE 0T
) = ddd
LITST o T 8
-l ikl B

T Eene Gernble Se

[neerprerarion of outbut from Mona-Whirney U Test

I'be e valoves dhar you aced o lonk st in yoor gugpot ace the @ vadue ad
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sive 12 areer than ESESS wall giee von fhe valone Tar o capreosamanne oesr
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Wileoxon Signed Ronk Test

Tl Wileewsn Sgmed Rank Teor dalio rdderred taoar the "Wilioren marched
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o comparing means, che WAlaxan convers soores rooranks and cemipares
hem ar Time 1 7nd we Time 2 The Wilcoxon can also be vsed on sitoarinom:
ipvolvaine g matched sabject Jdesion, where sumeci: e mearched on speaitic
TIFTTIa

Teovilusiracs e wee ol thie rechirique | bave used data fron . the bl lak|led
caperimesey meloded onhe websioe aceompany s this ook isee pox, and
the Appendix dor decals o che stodydy T thoe example | wldl compare rhe
sweores an 3 Faar at Sracstes czs, admuowscered before and Jfer an inccresnoon

Jevgned o belp studends cope wih o0 suansics coursc

Summary for Wilcoxon Signed Rank Test
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Interpretuticn of awcput from Wilcoxon Signed Rank Tesr

The twr thymgs vou ace wirereseed oo ahe copor e the £ owaloe and rhe
assnciated spfcarce bevels proseowed a9 Asvop. Sig (Zerailed)  :0 rhe
sigaificance level i oequal oo o less han 0% (eg, 04, 20, 0T cre) alen
you <an conslude char rhe diffzrence henween the cao scares is ararscically
simmificanr In thiz example the Jin value s G0 (which really mean. less
than D003} Therelore we can conzlnde rhar rhe rwa et of scses age
significaraly differenr.

Kruskal-¥allis Test
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Tlus 13 & '.|:‘t'u.|:'-:'r.r'.-gr|,'|:-:_|'1':' arvalvees, sberehore dilferent people sl be i cach
rof che Jillerent erompa.

Summary for Kriskal-Wallis Test
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Procedure for Kruskol-wallis Test
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map et of The mzars tanks for the eeouss sugpess thar e older groop 45+
beagl che hughess oprirss. scorce, wich the poamger proup topnrmng the lawes.

Friedmon Test
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Interpretation of pwtput from Friedman Test

The vesulri o rhas test swpped chan there are sigralieant ddferences in the Fea
ob Staniznes scures morges the three ume peoods. This w indicared by a Sz,
Tevel of D00 {whnel really means Jess than 0005, Comparng the ranks fou
the three sera af scares, of appears thar there was a wready decreuse in bear of
SMALIECICE WIS AT I

Spearmon’s Rank Order Correlafion

Spearmans Rank Crder Correlannn (Gehed s owed to calowlace re crrength oo
the wslapenship berween rw conmeneeng wvanabies, This is the no-paranaine
alzcanare o Peanson’s prodoed-mament cerrelation Teo illusware the mme ol
rhts cechmpque D owall mse thee same vacsables as were osed whea demonstriang
Peansen's rdsee Chaprer L1Y This analyse cxplerzs the selaticnslyp beiwesn
pereven] commol (PCOLSEY and pereerved strese The data Gile wsed inorhy
example o wyreeveay, which = incladed on the website wich rhiz soak (wee
rosel. The twa wanables are Tosal B35S and Toral Percesved Fnms faee Uhe
Appandie oz details of the aedyl.

Summary fur Spearmnoan’s Rank Order Correlation
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Procedune for Speavmua’s Ronk Order Corredotion

The same b paoordune 1@ wsed o reguiead hatly ELEArmAn Civ relanan
[rhod ard Teason’s 10 The ondy Jdefizrepee o e RIS i is ccked
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5.0 the sectien lubelled Coreeletion Coetbicients click on rhe
cpron Ehedled Spearman, Clck on (KL

The onvmpin ggnerared T thes procedure s e Dyl
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BB Appendix  Detoils of data files

Tz appendix contain: min aten aboun the own Jana Nl chay are inelwded
ac. I]H: we lre Ao Ny Mg I:hiaS. :ulv:"

4 surveysav, ard

*  CXpETim 3w

See powi for the webate pldeess The Gles ace desgeaed Jor vou oo Tnllow slooo
willl tne procedoies desenibed i che diferene chapress o€ chos Bonk. To use
the data ble indicared i each chapuer vou wall peed re oe o the websire i
Juwnload the specined dara file co vour bard deve or o3 Qoppy diek by
]‘n”uu:mg the iRsfFcTeans on screen. JThen yio dusuld starr SPR% apnd apen
the specrhied daa file, These ales can only ke epones in STRS

For each file, w colebwob iz sncloded wmothis Sppendig priovadiong Jdetals
Al the earables and asconed codirg insonscoeons, For the survey daa file 1he
guesteenmame wied 10 cellecr e Jata 15 ale e leded A description of che

L shofics s pacreleed below

Sy, sau

Thas 1 o9 real dara Ol condensed oo 2 stdy thad was conducred by omy
Cirmdate Whplera in Ldugaimal Meycholoagy studen. The study was desipned
i xplore che dacwn s il ampact on cogpoodeney’ peveholagical adposrnem
arpb s herg, The survey comramed 3 vamety ol validared scales meunng
ronsttncte thar the extecsne Imevarure on srress and copna supeest influence
:"-r"{‘\-l'."|l":' {'-;rtrii:rl:x: {"F i R TI‘-{ woales I||=.'.1.=I|.||;r-:1 -,_'|I'-.:5|:|;-rr|. :-_||';||i_r~|-|.g:,|;'||. BN
crpone el ool percemeed sivese, po-inve and negaove alicer, ad e
sammfn nan A scale wan alio mcluded wnac mcasyred peoples’ endency 10
precen thomaelves o favoorable o sociadly desaable mannce The surery
woaa dmlobared v members ol ibye meneral public in Mrelboorne aodd surroerebing
disirc s The lnal '5.-’||'I|_1_"\-l|"' e s i, LINEIEring Ry r<f CEnC males. 9% peer
cerdl demnles, wirh aues carggine frem LS as 82 {mean= 1740

Expevim, cor

Tk 1+ mapataciore? davs e ihoe was creared 1o provede somable data for
the demiparavon of scaci=ngal fechmngues such as retese frr repeaied mcasorss,
and cneowae ARUYA G repeancd] measures This Jarg relers o 2 fonnion;
atudy which wvclees earing tw impact of tew dfferent Lypes or intcraeniums
m e lping sudents cope with thew anxene concesming a tarhesmimg srarsicg



rounge, Sondems were dinded inee tee equal groaps ancd aaked 1o cenploe s
wmber of scales (T 11 These nelod=d g Fese of Srarsne s reso Canbdh e
ot widh Starizncs soale, and Depresson soale.
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e wonch: largr [Time 3% "hor |_'|.'_-'rl';_'|rn1.:|||q;r a7 A aansncs exam was slao
acasured
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Part A: Materials relevant fo survey.sov

Detgils of stales included in survey.sav

The scales are Leved inoabe arder e wlueh they appear in che oy,
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Press
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SPS5 variable

bull weriable name name Coding inslrucenns
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I he SPSS Survival Manual throws a lifeline to students and researchers
grappling with SPSS.

Julie Pallant guides you through the entire research process, helping you choose
the right data analysis technique for your project. From the formulation of
research questions, to the design of the study and analysis of data, to reporting
the results, Julie discusses basic and advanced statistical techniques. She
outlines each technique clearly, with step by step procedures for performing
the analysis, a detailed guide to interpreting SPSS output and an example of
how to present the results in a report.

Statistical techniques covered include:
* Descriptive statistics

* Correlation

Multiple regression

Factor analysis

T-tests

Analysis of variance

Multivariate analysis of variance
Analysis of covariance
MNon-parametric tests

& ® & ® ® @ @

lllustrated with screen grabs, examples of output and tips, the SP5S Survival
Manual can be used by students and researchars at any level. It is supported
by a website with sample data and guidelines on report writing.

This book is an excelient addition o the research methods Nterature. it presents
the reseqrch process, reseorch strotegy and SPES techniques in manageable steps,
affering cleor advice, useful tips and discutsion of relevan? issues such oF grsumptions
and effect size ... this texl is written in an encouraging and supportive style. | believe
students will read ond fearn with thiz boak.

Dawid Calrma, Deparvment of Peychology, Matguacies Univerilty, dustralia

Julia Pallant has spent many years helplng students overcomes "statistics

phobia’. She lectures in statistics in the Schoeal of Mathematical Scionces
at Swinburne University of Technology, Australia. She has worked as a W ppenup.Co.uk

counselling psycholagist, and has taught paychology, statlstics and
" ey v e ) 1SBN 0-335-208%0-8

redsearch methods at a number of untversitiss
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