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Agenda

* Preparing your data

* ANOVA — Use in SPSS
— t-test to one-factorial ANOVA
- ANCOVA
- MANOVA
- Repeated-measures ANOVA — Profile analysis

* ANOVA — Assignment
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Acquire and organize a data set...

Choose a code build up according to a schema,
e.g., EXP_SUBJNR_DATE

ideally 2 complementary parts (SUBJNR — DATE)

create a unique directory structure; either SUBJ —
measures or MEASURE — subjects

try to computerize as many tasks as possible
(convenience and smaller risk for errors)
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Acquire and organize a data set...

* describe / label your variables:
- in SPSS: use clear and descriptive labels
— for R: describe the coding (e.g., 1 = male, 2 =
female) in a comment in the syntax
 allow yourself (and others) to understand your

analyses) — data repositories
— store syntax files
— make an description of the variables / files in the
study in the main directory
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Before you start analysing

* screening for obviously invalid data (e.g.,
response set: always the same response)
EXCEL: COUNTIF, STDEV

* how to deal with invalid / missing data
Analyze — Missing value analysis

— threshold for acceptable missing data?

— exclude variables or cases?
— replacement / computation?

* calculating sum scores or latent variables
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Before you start analysing
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maximization-estimation for
missing values; if OUTFILE is
given, these EM-estimated
variables are saved
alternatively, /REGRESSION
can be used for a regression-
based-estimation
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Parametric vs. non-parametric
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Checking for outliers

univariate — SPSS FREQUENCIES (box plots; for N < 1000
— p =.001 — z = £3.3; only for DV and |Vs that are used
as covariates)

multivariate: SPSS REGRESSION (Save — Distances —
Mahalanobis; calculate “SIG.CHISQ(MAH_1,3)” and
exclude p < .001; only for DV and IVs as covariates)

IQR = Q3 — Q1 (sort your variable, take 25% position [Q1]
and 75% position [Q3])
Outlier: Q1 — IQR * 1.5 [liberal] / 3.0 [strict]

Q3 + IQR * 1.5 [liberal] / 3.0 [strict]
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Data transformations
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From t-test to ANOVA

* Invisibility.sav from Fields data set
1 predictor (two step) — 1 dependent variable:
— Analyze — Descriptive Statistics — Explore
(switch on Boxplots and Normality plots under Plots)
— Analyze — Compare Means — t-test for
Independent samples

(check for Homogeneity of Variance and choose results accordingly)

— Analyze — General Linear Model —
Univariate...
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Fro_m t-test to ANOVA
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From t-test to ANOVA

Test Variable(s): W
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From t-test to ANOVA
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From t-test to ANOVA
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From t-test to ANOVA
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Questions?
Comments?




ANOVA: One factor

* Puppies.sav from Fields data set
1 predictor (three step [Dose]) — 1
dependent variable [Happiness]:

* — Analyze — Descriptive Statistics

— Explore
(switch on Boxplots and Normality plots under Plots)

* — Analyze — General Linear

Model — Univariate...
(+ Plots and Contrasts to help interpreting the results)
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ANOVA: One factor
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ANOVA One factor

Linivariate

Dependent Yarahle:

2 Participans 10O ...

Ejzed Factoris);

[f_-.D‘::IEE of papp.. .

Aendom Factar{s):
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ANOVA: One factor
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ANOVA One factor

Linivariate

(3 4

Uinivariate

Dependent Yarahle:
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ANOVA: One factor
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ANOVA: One factor
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ANOVA: One factor
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ANOVA: One factor
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ANCOVA
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using ancova.sav from TabachnikFidell _FilesSPSS:

The sescarch deseribed in Section | Apperdin *Reszarch Desipns for Complede Rxamples” pro-
widdes Uhe daa foe this ilusteaton oF AMCOVA, The vcacansh question is whetlser o not g steinwdcs
tevarprel drnges are asssociacerd with cousrend emphapieel sialas arelfior religssas al b Biles ase
AT *

Atwde wwad deugs (ATTDRING gervcs as the DY, wirl docecazinely kigh scores
rellesctivgg e Favorable atiitneles, Thie D DV Bacioradly comilaned, @e comont cmiplog el
atatns [EMPLAMMT with toro lewslz [ emploved and C21 pnemployel, arad selirimezs sABlingion
(RELIGION witl four levels: (0 pone-cr-other, {23 Cathedic, (3% Probesont. oed £43 Jewizh,

D annni oy ol dbaks For bis saonple af women, e wariabbes s can thar coeld be
expebed toorelate catitvdes vt doggs emd might obsome efects ol employren shiios o el
claiy, Tlhese vacriables ave peneral gtate of physical health, mental health, and the ez of pevchotiopic
ilrses, b owsber o e ol G thee elfets OF these e vaciables an atiodes esand doges, ey arc
rrenied os Oy O, then, are physicnl beal i PEPYTIEA LY, roenea? bealib (M BRTIRA L, el sumn
af all pawchorropie drog vecs, prcacription and ever-the-cosnier CPSYTERLIG), Tor oll theee O%5,
g seones el oot mcicasnag by poone beadt e more ase of doags

The 2 = 4 amalysis ol comariancs, then, aoevides o test o the elfocts ol emplig e siabs,
religion, and theiv inecraction on pfitodes townnd drops afler ndinstment for gifferences in physical
iz, eoial heally, aed wqe of papchouspee dives, Boee tat this s o feon of ANCOWA inowhich
v el inference can b rroclie.
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ANCOVA

using ancova.sav from TabachnikFidell _FilesSPSS:

check assumptions (missing data, normality, linearity)

Analyze — Descriptive statistics — Explore (ATTDRUG PHYHEAL MENHEAL
PSYDRUG as DV, EMPLMNT, RELIGION as factors)

— some violations of normality because of skewed
distributions (all positive, small values) and some

outliers — logarithmize PHYHEAL and PSYDRUG
COMPUTE Iphyheal=LG10(phyheal).

COMPUTE Ipsydrug=LG10(psydrug + 1).

EXECUTE.
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ANCOVA

using ancova.sav from TabachnikFidell _FilesSPSS:

Analyze — General Linear Model — Univariate
ATTDRUG as DV, EMPLMNT RELIGION as |Vs;
LPHYHEAL MENHEAL LPSYDRUG as CVs

(a) Model: Sum of squares — Type |

(b) Plots: religion (h) * employment (l), error bars: SEM
(c) EM Means: all effects and interactions

(d) Options: Descriptives, Effect size
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ANCOVA

Tests of Between-Subjects Effects

Dependent Wariable: Attitude toward use of drugs

T},;pe | Sum Mean . Partial Eta
Source of Squares df Square F Sig. Squared
Corrected Model 78,683° 10 7,868 6,581 000 127
Intercept 27278,139 1 27278,139  22817,000 000 981
Iphyhesl 9,908 1 9,908 8,288 018
menheal 134 1 134 112 738 000
Ipsydrug 45,725 1 45,725 38,247 078
emplmnt 4,200 1 4,200 3,513 062 008
religion 9,844 3 3,281 2,745 043 018
emplmnt * religion 8,871 3 2,957 2,473 061 016
Error 539,179 451 1,196

Tatal 27896,000 462

Corrected Total 517,861 451 )

a. R Squared = 127 (Adjusted R Squared = ,108)



ANCOVA

Tests of Between-Subjects Effects

Dependent Variable: Attitude toward use of drugs

T}.rF:e N Sum Mean _ Partial Eta
Source of Squares df Square F Sig. Squared
Corrected Model 78,683% 10 7,868 6,581 000 127
Intercept 2195,974 1 21598,974 1837,675 000 803
lphyheal 630 1 630 D27 A58 001
menheal 1,429 1 1,429 1,195 275 003
Ipsydrug 46,737 1 46,737 39,094 ,080
emplmnt 1.080 1 1,080 803 342 002
religion 12,194 3 4,065 3,400 022
emplmnt * religion B.871 3 2,857 2,473 061 016
Error 530,179 451 1,198

Total 27895,000 462

Corrected Total 517,861 461

a. R Squared = 127 (Adjusted R Squared = ,108)

690



Questions?
Comments?




UNIVERSITY OF BERGEN 'Y 1 |

MANOVA and MANCOVA

using manova.sav from TabachnikFidell _FilesSPSS

I the resaicch deseribend in Appeodix “Reseonch Desipns for Complete Examales”. Scetion [, there
e trberest o skl the osens ol several of e wariables Gillee a5 0 Tunchon of sex rede idencifes-
lion. Are there differcnccs in selF-catecin, NN ergion- Caliaver i, eirod s, Ak S0 00 aesiel
abed with o womin s muscaliniey sod Frsininice? Files nec MAROVA S,

S mole clen itz i delined by The magscalingly amd |'|:|11i_ni7|1|_:.- cosles of the Bem Sex
Foale Tnwentory (Bem, 1990 Bach seale ia divided at s st o prstucs tao levels ol iseculin
ity Thigh and Lo, oo Jevels of fernininity Chigh ond low, and fooe croups: Wndifescitaced o
leaniminile, loae mmsscnling ], Feminine Cogh Gemininibe, oy muscalinaty s, Masoeline Oew feminin-
it Bl azcalinaey ), aod Aicteoesinnes (high Feisnssiey, biebommseobinong b, Uhe desyzn prodocss g
main effect of masculinity; a main cffeet of femininity, and & masculinite-Femininity inteaction.'™

I s B by amabysis are seli-esivcem (ESTEEM). internnl versos extemal locas of con-
ol DO T RO, athirodes owant woren®™s mle CYVTTIRCHLRY, sociceconomic leyel (S1EL2,
introrversion—exoraversion (IMTEXT L and oeuraticizm (MELTROTICL. Scales are cocled s b
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MANOVA and MANCOVA

using manova.sav from TabachnikFidell _FilesSPSS
* check for univariate outliers:

SPLIT FILE SEPARATE BY ANDRM.

FREQUENCIES VARIABLES=ESTEEM CONTROL ATTROLE SELZ2 INTEXT NEUROTIC
/FORMAT=NOTABLE

/STATISTICS=MEAN STDDEV VARIANCE MINIMUM MAXIMUM SKEWNESS KURTOSIS
/ORDER=ANALYSIS.

Export tables to Excel / Calc and assess whether
MIN and MAX are within the limits of MEAN +/- 3.3
SD
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MANOVA and MANCOVA

using manova.sav from TabachnikFidell _FilesSPSS

check for multivariate outliers:

SPLIT FILE SEPARATE BY ANDRM.
REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT CASENO
/METHOD=ENTER ESTEEM CONTROL ATTROLE SEL2 INTEXT NEUROTIC
/RESIDUALS=0OUTLIERS (MAHAL) .

Check the «Outlier statistics»-table for statistics B
larger than 22.458 (— x? for p = 0.001; p. 10) ﬁ
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MANOVA and MANCOVA

using manova.sav from TabachnikFidell _FilesSPSS
* test for homegeneity of regression:
use syntax in MANOVA HOR.sps on MittUIB
check that the last effect in each model has a p >
0.01 (usually it starts with POOL, for the first model
with ESTEEM BY FEM...)
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‘o0
MANOVA and MANCOVA

using manova.sav from TabachnikFidell _FilesSPSS
* carry out the MANOVA:

MANOVA ESTEEM,ATTROLE,NEUROTIC,INTEXT,CONTROL,SEL2 BY FEM,MASC(1,2)
/PRINT=SIGNIF(STEPDOWN), ERROR(COR), HOMOGENEITY(BARTLETT, COCHRAN, BOXM)
/METHOD=SEQUENTIAL
/DESIGN=FEM, MASC, FEM BY MASC.

* FEM and MASC are sign., the interaction isn’t
(check «Multivariate Tests of Significance»)

* assess «Univariate F-tests» and «Roy-Bargman
Stepdown F-tests» in conjunction
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UNIVERSITY OF BERGEN ...
MANOVA and MANCOVA

using manova.sav from TabachnikFidell_FilesSPSS
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Questions?
Comments?




UNIVERSITY OF BERGEN ...
MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS

Wariabdes are chosen Georm soonge toee o e leimog diabalines data bank described o Appendiz
"Rescarch Designs for Compleic Bxamples’, Sceticn 2, (o illesteate e applicanicn of prable aoalysis,
Three proups are [ormed on the basis of the preference of leaming-disabled children for age of
playiaies (AGERMATE]: children whoese parents report that they hive 113 preterence or plaemates
vounger than themselves, (21 preference For plavmanes clder than themselboes, and (27 preference Tur
pluymutes the same see ag thomsshves or no prefzrence., Daa ae o PROFTLE #

DV ure the 11 sublests of the Wechster Intelligence Scale tor Children given cither in its
aiginal or revised {WISC RS Tann, depeanding e the dade of administration of the tese The suh-
teses are mbcrmation {TMECY, comprehension {COMTY, avithmets (ARTITL, similasies (SIRILY,
vorabulary (VOCABY, digit span (DICGET). picture completion (PTCTOOMP), pichine arrangeimsnl
CPARANG, block design (BLOCEK), object assembdy (OBIECT), and CODINGL

The privaarcy question is whedber prefiles of learing-disabled children on the WISC subscales
elifter if the children are grouped on the haziz of their choice of age of plavooades (e pacallelizin
lest ), Secondiry gquestons are whether preference for age of plavimares is assnciatod with nverall
T3 Cthe Tevels tesll, and whether the subtesl pattern ol the combined group of learning-disnhlad TR
children iz fiat (the flatness rescy, as s foe the popolation oo wlich de WESC was stindandized, a3
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MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS

check for univariate outliers:

SPLIT FILE SEPARATE BY agemate.
FREQUENCIES VARIABLES=info comp arith simil vocab digit pictcomp parang
block object coding

/FORMAT=NOTABLE

/STATISTICS=MEAN STDDEV VARIANCE MINIMUM MAXIMUM SKEWNESS KURTOSIS
/ORDER=ANALYSIS.

Export tables to Excel / Calc and assess whether
MIN and MAX are within the limits of MEAN +/-
3.3 SD — exclude case with arith = 19
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MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS
* check for multivariate outliers:

REGRESSION

/MISSING LISTWISE

/STATISTICS COEFF OUTS R ANOVA

/CRITERIA=PIN(.05) POUT(.10)

/NOORIGIN

/DEPENDENT client

/METHOD=ENTER info comp arith simil vocab digit pictcomp parang block
object coding

/RESIDUALS=0OUTLIERS (MAHAL) .

Check the «Outlier statistics»-table for statistics B
larger than 31.264 (— x2,,, for p = 0.001; p. 10) ﬁ
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MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS
* define repeated-measures ANOVA:
Analyze — General Linear M. — Repeated meas.
(a) repetition factor subtest (11), agemate as betw.
(b) Plot: subtest (H) x agemate (S)
(c) EM Means: all effects
(d) Options: Descript., Effect size, Power, Homog.
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MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS
* results from repeated-measures ANOVA:
(a) sign. effects of subtest and subtest x agemate
(using multivariate and univariate tests [G(G])
(b) no sign. effect for agemate (between-subj.-eff.)
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MANOVA: Profile analysis

use profile.sav from TabachnikFidell FilesSPSS
assessing differences from population and
calculate confidence interval for subtests:
(a) re-arrange and export Descriptive Statistics
(b)cale. «i-"0imt-—m

(assess differences betw. clin. groups / norm.)
(C) calc. A= S S E T e o

(THARIRR SRS N TRy = 9 aSdEE b |"'.||:':':]':'.‘IIJ!.I'I_."-\"_-":]fId- = Rl RS

PLETMHEN <2 g = L0310 = 9085 P

(subtest score over groups vs. per group)
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MANOVA: Profile analysis
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Questions?
Comments?




It’s your turn now!
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