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Upprifjun

* Proffraedilegir eiginleikar (e.psychometric properties) gefa
visbendingar um gaedi matstaekja
* Ad hve miklu leyti matstaekin skila ,,maelingum” eda mati sem vit er i
* A8 hve miklu leyti mé &lykta eitthvad at fré nidurstédum matstaekis
 Grundvallarkréfur sem vid gerum til matstaekja

« A pau skili stédugri og ndkvaemri nidurstédu
« Ad nidurstadan sé magnbinding & fyrirbaerinu sem aetlunin er ad meta — og engu 68ru

* Ekki sist relevant pegar notud eru summuskor!



Upprifjun

« Koma vi& sdgu pegar & ad magnbinda fyrirbaeri sem ekki er
haegt ad maela med beinum hazetti
e ...hugraena feerni, upplifun af verkjum, andlega lidan, lifsgaedi, en ekki
...hitastig, pyngd, fjélda, staerd
* begar vid t6lum um préffraedilega eiginleika erum vid yfirleitt ad
tala um areidanleika og réttmaeti



Upprifjun — areidanleiki

- Areidanleiki: StéSugleiki eda nakvaemni maelinga.
Matsteeki skilar areidanlegri nidurstddu ef pad metur sama
fyrirbseri® med sému ndkveemni yfir tima, einstaklinga og
adsteedur



Upprifjun — réttmaeti

« Réttmaeti: AS hvada marki kenningarlegur bakgrunnur (e.
theoretical background) og raunvis gégn (e. empirical data) stydja
vid thlkun & nidurstddu matsteekis

« Klassisk skilgreining, ekki rong en einféldud: Ad matstaeki meti pad sem
bad & ad meta

« Skilgreining Borsboom (2004): “A test is valid for measuring an
attribute if (a) the atiribute exists and (b) variations in the attribute
causally produce variation in the measurement outcomes"”



Upprifjun — réttmaeti

« Margskonar visbendingar um ma finna réttmaeti: réttmaeti
hugsmidar, visbendingar um forspargetu, visbendingar um
samleitni og sundurgreiningu — allar stydja (eda stydja ekki) vid
réttmaeti i skilgreiningunni sem & fyrri glaeru



Upprifjun

+ Til dréttingar: Areidanleiki og réttmaeti visa ekki til fastra
eiginleika matstaekjanna sjélfra
- Areidanleiki er metinn T tilteknu Grtaki,  tilteknum adsteedum

 Réttmaeti visar til notkunar matstaekis og talkunar & skorum pess i tilteknum
adsteedum og i dkvednum ftilgangi

* Maelum ekki med oréfeeri eins og pessu: "Rannsdknir hafa synt ad
matstaeki X er areidanlegt og réttmaett.”




Areidanleiki — umfjollun um adferdir



Areidanleiki

* Algengar adferdir vid ad meta
- Cronbach’s alpha og Omega fyrir innri areidanleika

- Pearson / Spearman fylgni fyrir areidanleika hlidstaedra
matstaekja, endurpréfunarareidanleika og
helmingunarareidanleika

- Hlutfall sammaeelis, kappa studull og intraclass correlation
coefficients fyrir dreidanleika matsmanna



Areidanleiki — Cronbach’s Alpha

* Alfastudullinn er algengasta adferdin til pess ad meta innri
areidanleika matstaekja (e. internal consistency*)
- Metur samraemi i nidurstddum atrida & sama matstaekinu

- Segir okkur hvort atridi sem talin eru meta sama fyrirbaerid veita
okkur svipadar nidurstddur um pann sem svarar

* Internal” visar til svarmynsturs innan matstaekis / einstaklings,
,consistency” visar til samraemis i pvi svarmynstri



Areidanleiki — Cronbach’s Alpha

* Pad sem margir vita ekki um alfa:

* Byggir & strongum forsendum sem halda sjaldan:
* Atridi meti eina vidd
« Atridi séu jafngild / atskiptanleg
« Skor & atridum séu normaldreifé
* Villudreifing i einu atridi hafi ekki fylgni vié villu i 68rum
+ Afleidingar pegar forsendur halda ekki: Ymist of- eda vanmat 4
areidanleika



Areidanleiki — Cronbach’s Alpha

* Pad sem margir vita ekki um alfa:

« Raedst ekki adeins af innbyrdis fylgni atrida — heldur fjélda
beirra

« Studullinn getur verid lagur adallega vegna pess ad atridi eru {4, eda
har adallega vegna pess ad atridi eru morg

* Alfa er ekki upplysandi fyrir pattabyggingu
« Har studull # visbending um eina vidd
« Lagur studull = visbending um margar viddir

* Alfa gerir rad fyrir einvidri pattabyggingu — pad er forsenda sem
studullinn byggir &, ekki upplysingar sem studullinn veitir



Areidanleiki — Cronbach’s Alpha

* AS pvi marki sem forsendur halda getur studullinn veitt
upplysingar um areidanleika matstackis — ad pvi marki sem paer
bresta veitir studullinn ofmat eda vanmat & areidanleika

* Med réttu aetti ad kanna forsendur d8ur en alfa er reiknud og
talkud

* begar fravik: Greina fra peim og sennilegum ahrifum & mat
« Eda — nota adra studla



Areidanleiki — Omega

* Omega studullinn er i mérgum tilvikum traustari en alfa

- Metur lika samraemi 1 nidurstodum atrida, en med adeins 68rum
haetti
« Omega total gerir rad fyrir einni vidd
— en atridi purfa ekki ad vera jafngild
« Dregur Gr vanmati & areidanleika sem annars fengist med alfastudlinum

« Omega hierachical getur adskili® fylgni atrida nidur i fleiri en eina vidd
— og pau purfa ekki a8 vera jafngild

 Dregur Gr ofmati sem annars myndi fast med alfa



Areidanleiki — framkvaemd



Areidanleiki — synigdgn

* Synigong: GAD-7 med 7 atridi
& 4 punkta radkvarda fra O (aldrei)
til 3 (neestum daglega), N = 226

* Notad med leyfi Hafranar Kristjans-
déttur, préfessors vid HR

Hversu ofi a sidastlidnum
2 vikum hefur peér lidid
illa vegna efiirfarandi?

Aldrei

MNokkra daga

Oftar en
helming
daganna

Neastum
daglega

1. Verid spennt/-ur a taugum,
kvidin/-n eda hengd/-ur upp a
prad

2. Ekki tekist ad bagja fra pér
ahyggjum eda hafa stjorn a
peim

3. Haft of miklar ahyggjur af
ymsum hlutum

4. Att erfitt med ad slaka a

5. Vend svo eirdarlaus ad pi attir
erfitt med ad sitja kyrr

6. Ordid grom/ gramur eda
pirrud/pirradur af minnsta
tilefni

7. Verid hreedd/-ur eins og
eitthvad hredilegt geeti gerst




Areidanleiki — alpa

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf
(bls.15)

* Framkvaemd i SPSS: htips://statistics.laerd.com/spss-tutorials /cronbachs-alpha-
using-spss-statistics.php



https://cran.r-project.org/web/packages/psych/psych.pdf
https://statistics.laerd.com/spss-tutorials/cronbachs-alpha-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/cronbachs-alpha-using-spss-statistics.php

Areidanleiki — alpha i R

e Raunvist daemi: GAD-7, 7 atridi (frekar fa)
N = 226 kliniskt Grtak (temmilega margir)

« Adur en vid reiknum viljum vid taka afstédu til forsenda
« A matsteeki ad meta eina vidd / fyrirbeeri?
« M4 lita 4 atri&i sem jafngild eda , Gtskiptanleg”?
* Eru atridi naegilega normaldreif§?
 Tengjast atridi bara i gegnum fyrirbaeri§?
« | praxis er ekki alltaf haegt ad meta pessar forsendur empiriskt (med CFA): Félk hefur
mismikla pekkingu, Grték geta verid sma
* Notum lysandi tdlfraedi



Areidanleiki — alpha i R

« Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

- A matstaeki ad meta eina vidd / fyrirbzeri?

* round(cor(gogn, method =
» alpha(gogn)([T]
« alpha(gogn)[3]

$item.stats

gad7spl
gad7sp2
gad7sp3
gad?spd
gad’sp5
gad7spb
gad7sp7
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.8034372
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"spearman”), 2)

gad7spl
gad7sp2
gad7sp3
gad7sp4
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.60
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.63
.00
.75
.61
.28
.31
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.60

.75
.00
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.35
.38
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.31
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.40
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https://cran.r-project.org/web/packages/psych/psych.pdf

Areidanleiki — alpha i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

« Ma lita a atridi sem ,, utskiptanleg”?

« describe(gogn)
* round(colMeans(gogn), 2)

4. Att erfitt med ad slaka 4

eitthvad hradilegt gaeti gerst

> destribe{gogn_gadj
vars — n mean

gad7spl 1226 1.
gad7sp?2 2 226 1.
gad7sp3 3 226 1.
gad7sp4d 1
ad/sp5 5 226 0
gad7spb 6 226 1
gad7sp7 7 2260

36
41
54

.58
.86
.11
.76

o Bl B B e B

sd median trimmed

.95
.89
.89
.99
.91
.88
.89

o e

[ S S

.33
.39
.55
.60
.74
.02
.65

o e e

mad min max range

.48
.48
.48
.48
.48
.48
.48
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https://cran.r-project.org/web/packages/psych/psych.pdf

Areidanleiki — alpha i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

* Eru atridi naegilega normaldreifd?
 describe(gogn): Skewness og kurtosis

« multi.hist(gogn): Erfitt ad meta H
* apply(gogn_gad,2,shapiro.test): 6ll p < 0,05 Fr | HH s b
> describe(gogn_gad) | =
vars n mean sd median trimmed mad min max range skew kurtosis se N
gad’spl 1 226 1.36 0.95 1 1.33 1.48 0 3 3 0.42 -0.76 0.06
gad7sp2 2 226 1.41 0.89 1 1.39 1.48 0 3 3 0.19 -0.71 0.06
gad7sp3 3 226 1.54 0.89 1 1.55 1.48 0 3 3 0.07 -0.79 0.06 H
gad7sp4 4 226 1.58 0.99 1 1.60 1.48 0 3 3 0.04 -1.08 0.07 S
gad7sp5 5 226 0.86 0.91 1 0.74 1.48 0 3 3 0.84 -0.18 0.06
gad’spb 6 226 1.11 0.88 1 1.02 1.48 0 3 3 0.56 -0.32 0.06
gad7sp7 7 226 0.76 0.89 1 0.65 1.48 0 3 3 0.86 -0.30 0.06

> |


https://cran.r-project.org/web/packages/psych/psych.pdf

Areidanleiki — alpha i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

 Tengjast atridi bara i gegnum fyrirbaerié?
« Erfitt a® meta 68ruvisi en med stadfestandi pattagreiningu eda 68rum sértaekari adferdum
— latum liggja milli hluta


https://cran.r-project.org/web/packages/psych/psych.pdf

Areidanleiki — alpha i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

* alpha(gogn)

Value
total a list containing
raw_alpha alpha based upon the covariances
Reliabili t},-" anal }f_l?,,j 5 std.alpha The standarized alpha based upon the correlations
'Ca1 1 : a-l ph a_[:}( = gogn_g a_d) G6(smc) Guttman’s Lambda 6 reliability
average_r The average interitem correlation
raw_alpha std.alpha Ge(smc) average_r S/N  ase meal median_r The median interitem correlation
0.87 .87 0.87 0.48 6.5 0.013 1.2 mean For data matrices, the mean of the scale formed by averaging or summing the
items (depending upon the cumulative option)
. . sd For data matrices, the standard deviation of the total score
95% CDH-F-l den ce bUU n dar-l €s alpha.drop A data frame with all of the above for the case of each item being removed one

lower alpha upper
Feldt 0.84 0.87 0.89 item.stats
Duhachek 0.84 0.87 0.89 n

std.r

r.cor
r.drop

mean

by one.

A data frame including

number of complete cases for the item

The correlation of each item with the total score, not corrected for item overlap.

The correlation of each item with the total score (not corrected for item overlap)
if the items were all standardized

Item whole correlation corrected for item overlap and scale reliability
Item whole correlation for this item against the scale without this item

for data matrices, the mean of each item


https://cran.r-project.org/web/packages/psych/psych.pdf

Areidanleiki — omega

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf
(bls.267)

* Framkvaemd i SPSS: https://www.youtube.com/watch?v=ySBvgNIDo7U



https://cran.r-project.org/web/packages/psych/psych.pdf
https://www.youtube.com/watch?v=ySBvgNlDo7U

Areidanleiki — omega i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf
(bls.227)

« omega(gogn, nfactors = 1, poly = T)

= omega(gogn_gad, poly = T, nfactors = 1)

Omega_h for 1 factor 1is not meaningful, just omega_t

Omega

Call: omegah(m = m, nfactors = nfactors, fm = fm, key =
digits = digits, title = title, sl 51, labels = 1a
plot = plot, n.obs = n.obs, rotate rotate, Phi =P
covar = covar)

Alpha: 0.9
G.6: 0.91
Omega Hierarchical: 0.9
Omega H asymptotic: 1
Omega Total 0.9


https://cran.r-project.org/web/packages/psych/psych.pdf

..svo ma reikna annarslags areidanleika
sem ekki verdur farid i hér
(endurpréfunar, helmingunar,
areidanleika matsmanna)



Réttmaeti — umfjollun um adferdir



Réttmeeti

 Kjornum okkur med Borshboom (2004)

« “A test is valid for measuring an attribute if (a) the atiribute exists and (b)
variations in the aftribute causally produce variation in the measurement
outcomes”



Réttmeeti

« Adferdir vid ad meta — mogulegar visbendingar

* Visbendingar um réttmaeti hugsmidar:
* Inntak

Svarferli

Innri formgerd

Tengsl vid adrar breytur

Afleidingar notkunar



Réttmaeti — innri formgerd

* Visbendingar byggdar & innri formgerd

* Hversu vel innri formgerd matsteekis (e. internal structure)
samraemist kenningalegri skilgreiningu hugsmidar



Réttmaeti — innri formgerd

* Visbendingar byggdar & innri formgerd
* Fjoldi vidda
« Adferdir vid ad meta: PCA, EFA, CFA, SEM, IRT
» Obreytni maelinga
« Adferdir vid ad meta: Multigroup CFA, DIF greining



Réttmaeti — pattagreining

* Visbendingar byggdar & innri formgerd

« battagreining (e. factor analysis) er adferd til ad skyra tengsl
margra breyta med feerri undirliggjandi breytum (,,hugsmidum”
eda pattum)

« Adferdin er mikid notud vid réttmaetisathuganir & matstaekjum
* ,Meta atridin pad sem pau eiga ad meta?”
* Hveneaer er pattagreining videigandi?
« begar meikar sens ad gera rad fyrir ,,undirliggjandi paetti”
« begar gdgn henta til pattagreiningar (préfad med par til gerdum préfum)



Réttmaeti — leitandi pattagreining

* Visbendingar byggdar & innri formgerd

* Leitandi pattagreining (e. exploratory factor analysis)
* Lysandi adferd: Leitad ad formgerd

 Hentar pegar matstaeki er enn & préunarstigi / pattabygging
6ljés (sbr. , leitandi”)



Réttmaeti — stadfestandi pattagreining

* Visbendingar byggdar & innri formgerd

» Stadfestandi pattagreining (e. confirmatory factor
analysis)
« Stadfestandi adferd: Formgerd skilgreind fyrirfram

* Hentar pegar matstaeki®d hefur pekkta pattabyggingu,
oegar vid viljum stadfesta ad pattabygging sé eins og kenning /
yrri rannsoknir kveda & um




RéHtmaeti — samanburdur vid PCA

* Visbendingar byggdar & innri formgerd

* Meginhlutagreining (e. principal component analysis) er oft
notud i sama tilgangi og (leitandi) pattagreining

» Gerir minni kréfur til gagna (t.d. ganga smaerri Grtdk)
* En — hlutur (e. component) er ekki pbad sama og pattur

 Hlutur er samantektarbreyta, ekki ,,undirliggjandi orsakavaldur”
(bunglyndi ,,orsakar” framtaksleysi og doda, med&aleinkunn orsakar

ekki einkunnir)

* Atridi sem flokkast saman i hlut purfa ekki ad eiga neitt sameiginlegt
efnislega / fraedilega

« PCA er pvi ekki formleg pattagreining!



Réttmaeti — framkvaemd



Réttmaeti — leitandi pattagreining

* Leitandi pattagreining (e. exploratory factor analysis)
« Pad meikar hugmyndafraedilega sens ad tala um undirliggjandi patt
« Gognin henta til pattagreiningar (innbyrdis fylgni til stadar)
* Matstaeki® enn & préunarstigi / pattabygging 6ljés (sbr. ,leitandi”)
. I(:I;zlamkva)emd | R: https://cran.r-project.org/web/packages/psych/psych.pdf
s.133

* Framkvaemd i SPSS: htips://researchwithfawad.com/index.php/lp-
courses/data-analysis-using-spss/how-to-perform-exploratory-factor-analysis-
using-spss/



https://cran.r-project.org/web/packages/psych/psych.pdf
https://researchwithfawad.com/index.php/lp-courses/data-analysis-using-spss/how-to-perform-exploratory-factor-analysis-using-spss/
https://researchwithfawad.com/index.php/lp-courses/data-analysis-using-spss/how-to-perform-exploratory-factor-analysis-using-spss/
https://researchwithfawad.com/index.php/lp-courses/data-analysis-using-spss/how-to-perform-exploratory-factor-analysis-using-spss/

Réttmaeti — leitandi pattagreining i R

« Framkvaemd i R https://cran.r-project.org/web/packages/psych/psych.pdf

* Pad meikar hugmyndafraedilega sens ad tala um undirliggjandi patt

* J& — almenn kvidaréskun (undirliggjandi breyta sem vid getum ekki maelt beint) 4 ad
orsaka breytileika i einkennunum sem atridi tilgreina


https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: https://cran.r-project.org/web/packages/psych/psych.pdf

« Gognin henta til pattagreiningar (innbyrdis fylgni til stadar)

gad/spl gad7sp2 gad7sp3 gad/spd gad/sp5 gad7spb gadisp?
gad7spl 1.00 0.63 0.60 0.69 0.38 0.33 0.52
gad7sp2 0.63 1.00 0.75 0.61 0.28 0.31 0.46

gad7sp3 0.60 0.75 1.00 0.66 0.35 0.38 0.50
gad7spd 0.69 0.61 0.66 1.00 0.54 0.40 0.43
gad7sp5 0.38 0.28 0.35 0.54 1.00 0.40 0.35
gad7spb 0.33 0.31 0.38 0.40 0.40 1.00 0.32
gad7sp7 0.52 0.46 0.50 0.43 0.35 0.32 1.00

 Prof Bartletts (Bartlett's test of sphericity) kannar hvort umtalsverd innbyrdis fylgni sé
fyrir hendi: cortest.bartlett(lavCor(gogn), n = 226): p < 0,05 = gott

 Kaiser-Meyer-Olkin (KMO) studullinn metur sameiginlega dreifingu breyta:
KMO(cor(gogn_gad, method = "spearman”)): 0,84 fyrir atridi i heild = gott


https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: https://cran.r-project.org/web/packages/psych/psych.pdf

« Matstackid enn a préunarstigi / pattabygging 6ljos (sbr. , leitandi”)
» Nei ekki beint — en rok geta veri® ad péattabygging pbessa matstaekis (p.e. fjoldi patta)
hefur ekki alltaf verid s sama
« Ef markmidid er ad kanna péattabyggingu i islenskri pydingu mé alveg nota leitandi

* ...og stundum veldur smaed Grtaks pvi ad vid getum ekki framkvaemt stadfestandi
battagreiningu med gédu moti


https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: https://cran.r-project.org/web/packages/psych/psych.pdf

« Hversu margir paettir lysa gégnunum best? Adferdir til ad dkvarda
* Eigingildi >1 (eigenvalue ~ skyringargildi pattar, hversu stéran
hluta af dreifingu atrida hann skyrir)

o Skridurit: Fjoldi pétta fyrir bann punkt par sem ferill flest Gt
(eigenvalue plottud & Y as, linan dregin i 1)

« Samhlidagreining: Fj6ldi patta i sambaerilegum hermdum
gognum
« Eigingildi: fit1 <- fa(gogn, cor = "poly”, nfactors = 1, n.obs = 226)
fit1Se.values: 4.39 0.90 0.59 0.51 0.32 0.17 0.11


https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

« Hversu margir paettir lysa gégnunum best? Adferdir til ad dkvarda

« Skridurit: scree(gogn, factors =T,
pc = F, hline = 1, add = FALSE)

Scree plot

« Samhlidagreining: fa.parallel(gogn,

fa = "fa", fm = "wls", cor = "poly”)

Parallel Analysis Scree Plots

e

FA Actual Data
FA Simulated Data
FA Resampled Data

Factor Number



https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

« Einspattar likan: fa(gogn, fm = "wls", cor = "poly”, nfactors = 1) \;: Fit1sToadin

« Skyrir rim 57% af dreifingu atridanna, allar péattahledslur fremur haar

« Tveggja patta likan: fa(gogn, fm = "wls", cor = "poly”, nfactors = 2)

« Skyringarhlutfall naestum Sbreytt,
pattur 2 hefur bara eina verulega haa hledslu

4. Att erfitt med ad slaka 4

5. Verid svo eirdarlaus ad pu attir
erfitt med ad sitja kyrr

6. Ordid grom/gramur eda
pirrud/pirradur af minnsta
tilefni

= fﬁt2$10ading5

Loadings:
WL51
0.
1.007
0.
0.522

gad’spl
gad7sp2
gad7sp3
gad7spd
gad7sp5
gad7spb
gad7sp7

55 loadings

[ T e

674

880

.183
.523

WLS2

0.237
-0.132

0.485
0.831
0.460
0.242

WL51 WwLS2

2.825 1.271

Proportion var 0.404 0.182
Cumulative var 0.404 0.585

=

Loadings:
WLS1

gad’spl
gad7sp2
gad7sp3
gad7spd
gad7sp5
gad7spb
gad’sp7

o R B B o o

.839
841
LB7T7
.865
.574
.529
.699

55 loadings
Proportion Var 0.575

=0

e - ]

gs

WL51
4.025


https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — leitandi pattagreining i R

* Framkveemd i R: hitps://cran.r-project.org/web/packages/psych/psych.pdf

Einspattar likan

gad7sp1

N

gad7sp2

0.84

gad7sp3

gad7sp4

.87 GAD

gad7spS

an

5

gad7sp6

gad7sp7

o
o
e
-
e

Tveggja patta likan

gad/sp1

oe

gad/sp2

0.9

gad7/sp3

= —0.9

gad/sp4

éffil..

gad/spS

<69

gad/spb

gad/sp7

>



https://cran.r-project.org/web/packages/psych/psych.pdf

Réttmaeti — stadfestandi pattagreining

« Stadfestandi pattagreining (e. confirmatory factor analysis)
« Pad meikar hugmyndafraedilega sens ad tala um undirliggjandi patt
 pad eru (linuleg) tengsl milli breyta og pattar (gégnin henta)
* Matstaekid hefur pekkta pattabyggingu (hugmyndafraedilega, empiriski)

« Framkveemd i R: https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
(bls.5) eda https://lavaan.ugent.be/tutorial /syntax1.html

e Framkveemd i SPSS: EKKI HAGT!



https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://lavaan.ugent.be/tutorial/syntax1.html

Réttmaeti — stadfestandi pattagreining

« Stadfestandi pattagreining (e. confirmatory factor analysis)

* Framkvaemd i R: https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
eda https://lavaan.ugent.be/tutorial /syntax1.html

* Vid skilgreinum formgerdina (paetti) fyrirfram
* likan1 <- 'gad =~ gad7sp1 + gad7sp2 + gad7sp3 + gad7sp4 + gad7sp5 + gad7spé +
gad7sp7’
« Kéd&inn pydir: ,,Almenn kvidaréskun (gad) er maeld eda metin med (=~) atridum 1 til 7~
« Skodid Utskyringar & kd&a & Lavaan project sidunni ad ofan (=~, ~, ~~...)



https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://lavaan.ugent.be/tutorial/syntax1.html

Réttmaeti — stadfestandi pattagreining

« Stadfestandi pattagreining (e. confirmatory factor analysis)

* Framkvaemd i R: https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
eda https://lavaan.ugent.be/tutorial /syntax1.html

* Vid kénnum hversu vel goégnin falla ad formgerdinni sem vid tilgreindum
* likan1 <- 'gad =~ gad7sp1 + gad7sp2 + gad7sp3 + gad7sp4 + gad7sp5 + gad7spé +
gad7sp7’
« fit1 <- cfa(likan1, data = gogn, std.lv = T)
« Ké8inn pydir: ,Gerum stadfestandi péattagreiningu (cfa) & likaninu sem vid skilgreindum,

gognin okkar eru gogn, og [tech alert] vid aetlum ad stadla dreifni undirliggjandi pattar
(std.lv = T)"



https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://lavaan.ugent.be/tutorial/syntax1.html

Réttmaeti — stadfestandi pattagreining

« Stadfestandi pattagreining (e. confirmatory factor analysis)

* Framkvaemd i R: https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
eda https://lavaan.ugent.be/tutorial /syntax1.html

* Vid kdnnum hversu vel gégnin falla ad formgerdinni sem vid tilgreindum
« summary(fit1) gefur okkur m.a. péttahledslur og villudreifingu

nmn n n o

« fitmeasures(fit1, c("cfi”, "ili", "rmsea”, "srmr")) gefur okkur svokallada matstudla
« Studlarnir segja okkur hversu vel gégnin okkar falla ad likaninu sem vid skilgreindum
e CFl & TLI: Haerra betra, stundum midad vié >= 0,95
« RMSEA og SRMR: Laegra betra, stundum mi&ad vié <= 0,05


https://cran.r-project.org/web/packages/lavaan/lavaan.pdf
https://lavaan.ugent.be/tutorial/syntax1.html

Réttmaeti — stadfestandi pattagreining

> gummary(fitl)

lavaan 0.6.13 ended normally after 18 iterations

Estimator

optimization method

Number of model parameters

Number of observations
Model Test User Model:

Test statistic

Degrees of freedom

P-value (Chi-square)

Parameter Estimates:

standard errors
Information

Information saturated (hl) model

Latent Vvariables:

Estimate
gad =~

gad7spl 0.746
gad7sp2 0.730
gad7sp3 0.752
gad7sp4 0.795
gad7sp5 0.449
gad7sp6 0.416
gad7sp? 0.549

std.

O0O0000O0

Err

.055
.050
.050
.056
.060
.058
.055

ML

NLMINB

14

226

93.011

14

0.000

Standard
Expected
Structured
z-value P(|z])
13.627 0.000
14.556 0.000
15.141 0.000
14.118 0.000
7.549 0.000
7.183 0.000
9.929 0.000

Latent variables:

gad =~
gad7spl
gad7sp2
gad7sp3
gad7sp4
gad7sp5s
gad7sp6
gad7sp7

variances:

.gad7spl
.gad7sp2
.gad7sp3
.gad7sp4
.gad7sps
.gad7sp6b
.gad7sp7?
gad

> fitmeasures (fitl, c("cfi", "t1i",

cfi t1i rmsea srmr

0.896 0.844 0.158 0.061
~ |

Estimate Std.Err z-value P(>|z]|)
0.746 0.055 13.627 0.000
0.730 0.050 14.556 0.000
0.752 0.050 15.141 0.000
0.795 0.056 14,118 0.000
0.449 0.060 7.549 0.000
0.416 0.058 7.183 0.000
0.549 0.055 9.929 0.000

Estimate Std.Err z-value P(>|z])
0.347 0.040 8.722 0.000
0.258 0.032 8.165 0.000
0.232 0.030 7.714 0.000
0.346 0.041 8.449 0.000
0.627 0.061 10.255 0.000
0.603 0.059 10.296 0.000
0.482 0.049 9.897 0.000
1.000

"rmsea'",

"srmr'))



Réttmaeti — stadfestandi pattagreining i R

« Stadfestandi pattagreining (e. confirmatory factor analysis)

« Hvad er mat reynist ekki vidunandi?
* Fyrst, athuga hvort &ll stillingaratridi hafi verid med réttum haetti

Tech alert: | cfa() skipuninni eru allskonar stillingaratrisi, par & medal ma
velja matsadferd (, estimator”). Med pvi ad tilgreina sérstaklega matsadferd
sem hentar breytunum sem vid erum ad vinna med — radbreytum — maetti
e.t.v. f4 réttara og betra méat. Baetum , estimator = "WLSM", ordered =
names(gogn)” vid cfa() skipunina.



Réttmeaeeti — sta

TUVUMIT WaeWedd SHUSW W AT LY &1 WSl

Estimator
Optimization method
Number of model parameters

Number of observations
Model Test User Model:
Test Statistic
Degrees of freedom
P-value (Chi-square)
Scaling correction factor
satorra-Bentler correction

Parameter Estimates:

standard errors
Information

Information saturated (hl) model

Latent variables:

Estimate sStd

gad =~
gad7spl 0.836
gad7sp?2 0.885
gad7sp3 0.899
gad7sp4 0.854
gad7sps 0.597
gad7sp6 0.529
gad7sp7 0.694

OO0 O0O0O0O0

.Err

.026
.018
.018
.022
.051
.054
. 045

L

TLSl L 1w

NL

Stan
53

0

DWLS
MINB
28

226

dard
.635

14
.000

Robust.sem

Expected
Unstructured
z-value P(|z])
32.414 0.000
48.712 0.000
48.981 0.000
38.095 0.000
11.749 0.000
9.746 0.000
15.429 0.000

festandi pattagreining

Scaled
117.459
14
0.000
0.457

> fitmeasures(fit2, c("cfi™, "t1i",
cfi t11 rmsea srmr
0.992 0.988 0.112 0.072

e

"rmsea",

"srmr'))



Réttmaeti — stadfestandi pattagreining i R

« Stadfestandi pattagreining (e. confirmatory factor analysis)

« Hvad er mat reynist ekki vidunandi?

* Svo, athuga hvad svokalladir breytistudlar leggja til
* modindices(fit2, sort = TRUE, maximum.number = 5)

T e T W et Sl W e e i T ow

> modindices (fit2, sort = TRUE, maximum.number = 5) 2. Ekki tekist ad baegja fra bé]ﬁ‘

Ths op rhs m1i epc sepc.lv sepc.all sep 4 : - r
58 gad7sp2 ~~ gad7sp3 25.842 .236 0.236 1.157 ahygg]um c0a hafa St_]OI‘I‘l a
70 gad7sp5 ~~ gad7sp6 10.139 . 207 0.207 0.305 bE:lm

67 gad7spd4 ~~ gad7sp5 9.997 .192 0.192 0.461

60 gad7sp2 ~~ gad7sp5 9.843 -0.234 -0.234 -0.628 - 3, Haft of miklar éhygg]ur af
54 gad7spl ~~ gad7sp4 9.428 0.140 0.140  0.491

. ymsum hlutum

OO0 000



Réttmaeti — stadfestandi pattagreining i R

« Stadfestandi pattagreining (e. confirmatory factor analysis)

« Hvad er mat reynist ekki vidunandi?

* Svo, athuga hvad svokalladir breytistudlar leggja til

e likan2 <-'gad =~ gad7sp1 + gad7sp2 + gad7sp3 + gad7sp4 + gad7sp5 +
gad7sp6 + gad7sp7
gad7sp2 ~~ gad7sp3’

« fit2 <- cfa(likan2, data = gogn, std.lv =T,
estimator = "WLSM", ordered = names(gogn_gad))



Réttmaeti — stadfestandi pattagreining i R

« Stadfestandi pattagreining (e. confirmatory factor analysis)

« Hvad er mat reynist ekki vidunandi?

* Med bvi ad leyfa fylgni milli atrida sem snda ad dhyggjum batna méatgaedi
umtalsvert (athuga, verda ad vera rok fyrir breytingum!)

Latent variables:
Estimate Std.Err

gad =~
gad7spl
gad7sp2
gad7sp3
gad7sp4
gad7sps
gad7sp6
gad7sp?

Covariances:

.gad7sp2 ~~

.gad7sp3

0.8638
0.786
0.808
0.896
0.611
0.539
0.712

Estimate

0.219

0.026
0.030
0.027
0.022
0.051
0.055
0.046

Std.Err

0.038

z-value

33.269
26.179
29.534
40.923
12.061

9.858
15.544

z-value

5.783

P(>1z])

0.000
0.000
0.000
0.000
0.000
0.000
0.000

PC>1z])

0.000

> fitmeasures(fit3, c(cfi™, "t11", "rmsea", "srmr"))
cfi t11 rmsea srmr
0.997 0.995 0.071 0.059

-3

Df AIC BIC Chisq Chisq diff Df diff Pr(>Chisq)
fit3 13 27.819

fit2 14 53.635 31.535 1 1.959e-08 =%+



Samantekt

* Vid gerum pbéa kroéfu ad matstaeki sem vid notum
a) skili stédugri og ndkvaemri nidurstédu, og ad

b) nidurstadan sé magnbinding & fyrirbaerinu sem zetlunin er ad meta og
engu 68ru (sérlega relevant pegar summuskor eru notud)

* Proffraedilegir eiginleikar upplysa okkur um ad hversu vel matstaeki
standast paer krofur



Samantekt

* GAD-7 (p.e. summuskorid!) er mikid notadur i klinik og rannséknum —
verdum ad ganga ur skugga um ad préffraedilegir eiginleikar séu
asaettanlegir

* Areidanleiki

« Alfa var 0,87 — vel vidunandi, einkum vegna pess ad pad eru fa atridi
« Omega var heerri, 0,90 — bad er nokkud gott

* Réttmaeti
* Virdist sem einn pattur lysi gdgnunum naegilega vel

« ...mogulega annar smaerri péattur likamlegra einkenna, en ekki afgerandi
visbendingar

 Alyktum sem svo ad summuskorid sé réttmaetur maelikvardi & einkenni almennrar
kvidardskunar i klinisku Grtaki



Hjalparefni

A svaedi Préffraedistofu 4 vef Heilbrigdisvisindastofnunar mé finna
umfjéllun um préffreedilega eiginleika — skodid hana!
bar inn fara einnig pessar glaerur og fyrirlestur.

Tima i radgjof ma bdka & sameiginlegri bdokunarsidu Préffraedistofu
og Tolfreedirddgjatar: https://irhvs.simplybook.it/v2/.
Fyrirspurnir ma senda & phvs@hi.is.



https://heilbrigdisvisindastofnun.hi.is/proffraedistofa-heilbrigdisvisindastofnunar
https://heilbrigdisvisindastofnun.hi.is/files/2022-12/Pr%C3%B3ffr%C3%A6%C3%B0ilegir%20eiginleikar%20-%2021.12.pdf
https://trhvs.simplybook.it/v2/
mailto:phvs@hi.is

Annad gagnlegt

* Meginhlutagreining

» SPSS: https://statistics.laerd.com /spss-tutorials /principal-components-analysis-pca-using-spss-statistics.php

e R: https://www.r-bloggers.com/2018/04 /p-is-for-principal-components-analysis-pca/

« Kennslubék i Jamovi
e https://www.learnstatswithjamovi.com/

e Greinar

* McNeish, D. (2018). Thanks coefficient alpha, we'll take it from here. Psychological methods, 23(3), 412.

* Flora, D. B. (2020). Your coefficient alpha is probably wrong, but which coefficient omega is right? A tutorial

on using R to obtain better reliability estimates. Advances in Methods and Practices in Psychological Science,
3(4), 484-501.

* Fyrir pau sem hafa gaman af fraedilegum rifrildum: Raykov, T., & Marcoulides, G. A. (2019). Thanks coefficient
alpha, we still need you!. Educational and psychological measurement, 79(1), 200-210.


https://statistics.laerd.com/spss-tutorials/principal-components-analysis-pca-using-spss-statistics.php
https://www.r-bloggers.com/2018/04/p-is-for-principal-components-analysis-pca/
https://www.learnstatswithjamovi.com/
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