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In the current research, the psychometric properties of the subtests of the MMPI
inventory were examined within the scope of item response theory. In this context,
item fit indexes were compared under 1PLM, 2PLM and 3PLM, item fit and
discrimination indexes were examined, test information functions and total
informations were calculated for all subtests. The research data consists of 730 people
over the age of 18 who were chosen randomly. All the results of the research were
analyzed in the R studio program. Unidimensionality and local independence, which
are the assumptions of IRT, were checked. Parallel analysis method confirmed that
each subtest was unidimensional. The unidimensionality assumption can be presented
as evidence for the local independence assumption, the assumptions thought to be
provided. In terms of model-data fit, it was found that 2PLM was the best fitting model
of all. In test information functions at medium range of -1 < 6 <+1, were calculated that
the most informative subtest was Sc(34.97), and the least information subtest was
L(3.5). Considering the test information, it was calculated that the highest information
belonged to the Sc subtest with 84.61, followed by the Hy subtest with 45.76.
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Mevcut arastirma kapsaminda MMPI envanterinin alt testlerinin psikometrik &zellikleri
madde tepki kurami kapsaminda incelenmistir. Bu baglamda 1PLM, 2PLM ve 3PLM
altinda madde uyum indeksleri karsilastirilmis, madde uyumlar1 ve ayirt edicilik indeksleri
incelenmis, test bilgi fonksiyonlar1 toplam bilgi miktarlar1 tim alt testler igin
hesaplanmustir. Arastirma verileri 18 yas iistii seckisiz olarak secilen 730 kisiden
olusmaktadir. Arastirmaya ait tiim analizler R studio programinda yapilmustir. Arastirma
sorularma gecilmeden o6nce MTK varsayimlar1 smanmus, tek boyutluluk ve yerel
bagimsizlik durumlari test edilmistir. Tek boyutluluk igin paralel analiz yontemi
uygulanmis ve her alt testin tek boyutlu oldugu dogrulanmistir. Tek boyutluluk
varsayiminin ~ karsilanmasmin  yerel bagimsizlik varsaymmi i¢in  kamit olarak
sunulabileceginden varsayimlarin  karsilandign  goriilmiistiir. Model-veri uyumu
kapsaminda en uygun modelin 2PLM oldugu goriilmiis ve madde uyumlarimn yine en iyi
2PLM icin saglandig1 hesaplanmistir. Test bilgi fonksiyonlarinda orta diizeyde yetenege
karst gelen -1 < 6 < +1 araliginda en fazla bilgi saglayan testin Sc (34.97) oldugu, en az
bilginin ise L (3.5) alt testine ait oldugu, toplam bilgi miktarina bakildiginda en yiiksek
bilginin 84.61 ile Sc alt testine ait oldugu, onu 45.76 ile Hy alt testinin takip ettigi
goriilmiistiir.

Sorumlu Yazar : Seyma Erbay Mermer, Dr, Bilecik Seyh Edebali Universitesi, Tiirkiye, sey.erbay@gmail.com, ORCID ID: 0000-

0002-7747-9545

Yazar2 Selahattin Gelbal, Prof, Hacettepe Universitesi, Tiirkiye, gelbal@hacettepe.edu.tr, ORCID ID: 0000-0001-5181-7262

Atif icin: Erbay Mermer, $. & Gelbal, S. (2024). Minnesota ¢ok yonlii kisilik envanterinin madde tepki kuramina gore

psikometrik 6zelliklerinin incelenmesi. Kirsehir Egitim Fakiiltesi Dergisi, 25(1), 1-28.



Erbay Mermer, S. &Gelbal, S.

GIRiS

Minnesota Cok Yonlii Kisilik Envanteri (Minnesota Multiphasic Personality Inventory/MMPI)
(Hathaway ve McKinley 1940), kisilik 6zelliklerini ve bireyin kisisel ve toplumsal uyumunu objektif
olarak degerlendirmeyi amaclayan bir Olgektir. Klinik alanda sik¢a basvurulan insan kaynaklari,
egitim gibi alanlarda da kullanilan bu Olgegin Tiirkiye uyarlamas: Savasir (1981) tarafindan
gerceklestirilmistir. Yaygin olarak kullanilan MMP]I, alt 6lgekleri arasindaki korelasyonun yiiksek
olmasy; alt 6lgeklerin adlandirildiklar: belirti kiimesini (6r., sizofreni veya depresyon alt dlgekleri gibi)
net bir sekilde temsil etmemeleri; bazi maddelerin ifadelerinin net olmayisi, cinsiyet¢i olmasi,
dogrusal puanlama olmayisindan dolay1 karsilagilan giicliikler gibi bircok elestirinin de hedefi

olmustur (Butcher ve Pope 1992).

MMP], zihinsel saglik bozukluklarini degerlendirmek, tani ve teshis koymak ya da tedavi
sonrasi tedavinin etkinligini degerlendirmek icin kullamilan bir kisilik testidir. Klinik alanda sikg¢a
basvurulan bu testin incelenmesi, analiz edilmesi ve yorumlanmasini gerekmektedir. Test kuramlar:
ile dolayl yollarla 6l¢iilen psikometrik 6zelliklerin analizinde karsilasilan problemlerin ¢dziimlenmesi

amaclanmaktadir. Bu kuramlar Klasik test Kurami ve Madde Tepki Kurami olmak iizere ikiye ayrilir.

Klasik Test Kurami (KTK) gercek puanin, gozlenen puan ve rastgele hatadan olustugunu
varsayar. MTK ise madde parametrelerine ve bireyin 6zelliklerine gore yetenek kestirimi yapan bir
kuramdir. KTK'nin yeterli olamadig1 gozlenerek gelistirilen MTK, madde parametrelerinin
degismezligi, yetenek kestiriminin teste baglh olmamasi gibi Ozellikleri ile KTK’ya karsi daha
giiglidiir. Kavramsal olarak MTK'nin, birey 6zellikleriyle madde etkilesiminin sonucunda bireyin
performansini tanimlayan olasilik temelli bir teori oldugu sdylenebilir (Faulkner-Bond ve Wells, 2016).
MTK’da testten alinan toplam puan yerine her bir maddeye verilen cevaplarla ilgilenilir ve bu
maddeler siirekli veya siireksiz, iki kategorili veya ¢ok kategorili olarak puanlanabilir. Kuram
kapsaminda maddelere verilen cevaplarin her biri ile bireyin yetenegini ortaya ¢ikarmaya yarayan

bir¢cok model tanimlanmistir (Hambleton ve Jones, 1993).

MTK model gegerliliginin saglanmasi i¢in verinin modele kabul edilebilir derecede uyum
gostermesi gerekmektedir. Model-veri uyumsuzlugu varsayimlariin karsilanmamasi, uygun modelin
secilmemesi veya Orneklem biiyiikligliniin yeteri biiyiikliikte olmamasi gibi sebeplerden

kaynaklanmaktadir (Hambleton ve Jones, 1993).

MTK’da maddelerin iki kategorili ve ¢ok kategorili puanlanmasina gore 2 model vardir. Tki
kategorili modeller arasinda en ¢ok kullanilan tek boyutlu MTK modelleri bir parametreli
model(1PLM), iki parametreli model (2PLM) ve ii¢ parametreli model (3PLM) olarak adlandirilir.
MTK modelleri arasindaki temel ayirim maddeleri tanimlamada kullanilan parametre sayisidir. 1PLM

en temel model olup bir maddeye dogru cevap verme olasiliginin bireyin yetenegine (0) ve madde
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glicliikk diizeyine (b) bagli oldugu durumdur. 2PLM’'nin 1PLM’den farki, giicliik parametresine ek
olarak madde ayirt edicilik (a) indeksi de analize dahil edilmektedir. 3PLM’de ise dogru yanit verme
olasihigina gilicliik, ayirt edicilik ve sans parametrelerinin (c) etki etmektedir. Rasch modeli ise
1PLM'nin 6zellesmis hali olup, ayirt edicilik parametreleri sabittir. 1PLM, 2PLM ve 3PLM’nin her
birinde, cesitli yetenek diizeylerinde maddeyi dogru yanitlama olasilifinin tespiti i¢cin matematiksel

esitlikler kullanilir.

MTK temelde, tek boyutluluk ve yerel bagimsizlik olmak iizere iki varsayima dayanmaktadir.
Tek boyutluluk, tek bir ortiik 6zelligin 6l¢iildiigii varsayilan bir durumdur. Bu sebeple MTK kapsamli
bir analiz yapmak icin 6lgme aracinin baskin bir faktorii Ol¢tiigiiniin gosterilmesi gerekmektedir
(Hambleton ve Swamington, 1985; Embretson ve Reise, 2000). Yapilan analizler sonucunda tek
boyutluluk varsayimi saglanamadigl zaman g¢ok boyutlu MTK modellerine basvurulabilir. Yerel
bagimsizlik ise, bireyin bir maddeye dogru cevap verme olasiliginin testte yer alan diger maddelere

verecegi cevaplardan etkilenmeyecegini ifade eder.

Aragtirmanin Onemi

Childs, Dahlstrom, Kemp ve Panter (2000), MMPI-2 Depresyon Olgegin MTK kapsaminda
incelemis, depresyon alt testinin Olcekte her ne kadara yar1 bir boyut olarak gosterilse de
parameterelerin ¢ok boyutluluga egiliminin daha fazla oldugu, kadin ve erkeklerde farkli yetenek
diizeyleri gosterdigini bulmuslardir. Thomas ve Locke (2010), MMPI-2-RF o6lgeginin somatik
sikayetler alt boyutunun psikometrik 6zelliklerini incelemis, 2PLM’in 1PLM ve 3PLM modele gore
daha iyi uyum sagladigin1 bulmuslardir. Tatar (2016), bes faktor ve on yedi alt boyutu olan Bes Faktor
Kisilik Olgegine yonelik kisa formunun gelistirilmeyi amaclanmis, MTK kapsaminda yapilan
analizlerle kisa ve uzun formlarn bes faktoriiniin birbirine ¢ok yakin degerler gosterdiklerini
hesaplamislardir. Demir, Ulug, Batur ve Mercan (2002), alkol bagimlilarinda MMPI-2 bagimlilik alt
Olceklerinin psikometrik Ozelliklerini KTK kapsaminda incelemis, belirlenen Olceklerin gegerli ve
giivenilir olduklari, kendi iglerinde birbirleriyle tutarli ve aymi o6zelligi yoklayan maddelerden

olustuklar1 sonucunu bulmuslardir.

Hgili alan yazinda kisilik Olgeklerinin psikometrik Ozelliklerine iliskin ¢ok sayida calisma
mevcuttur. Fakat Tiirk¢eye uyarlanmis MMPI testi ile ilgili herhangi bir calismaya rastlanmamuistir. Bu
baglamda MMPI testinin madde parametrelerinin ve model uyumlarinin belirlenmesinin sonraki

calismalara da bir temel olusturacag: distiniilmektedir.
YONTEM
Aragtirmanin modeli

Bu calismada MMPI 6lcegi kapsaminda toplanan 730 kisiden elde edilmis veri seti tizerinden

alt testlere ait 1PLM, 2PLM ve 3PLM modele dayali olarak model-veri uyumlari;, madde
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parametrelerinin kestirimi ve test bilgi fonksiyonlar: incelenmistir. Bu amag¢ dogrultusunda mevcut
calisma, MMPI alt testlerinin test edilerek model uyumlarini belirlemeyi ve karsilastirmay1 amagcladig:

i¢in, temel bir arastirma niteligindedir.
Veri Toplama Araglar

MMPI, “dogru”, “yanlis” ve “bilmiyorum” seklinde cevaplandirilan ve toplamda 566
maddeden olusan bir dlgektir. Olgegin puanlamasi 1-0 seklindedir. Bu 6lgek yalan(L), siklik ya da
nadirlik(F) ve diizeltme(K) olmak tizere 3 farkli gecerlik, hipokondriazis(Hs), depresyon(D),
histeri(Hy), psikopatik sapma(Pd), kadinlik-erkeklik(Mf), paranoya(Pa), psikasteni(Pt), sizofreni(Sc),
hipomani(Ma) ve sosyal icedoniikliik(5i) olmak {izere 10 klinik alt testten olusmaktadir. L, F, K olarak
adlandirilan bu {ii¢ gecerlik 6lcegi, bireyin test alma tutumlarini degerlendirmeyi amacglamaktadir.
Ornegin, histeri alt testinde yiiksek puan alan bireye histerik tanis1 konmamaktadir. Bu gibi yanlis

anlasilmalara yol agmamasi i¢in alt 6lgekler kisaltmalar veya sayilarla anilmaktadir.

Mevcut 6lcek 13 ayri alt testten olusmakta, ve ortak bir toplam puan elde edilmemektedir. Her
bir alt testten elde edilen puanlara iliskin bir kisilik profili olusturulmaktadir. Envanterin kadin ve
erkekler igin ayri normlar1 séz konusudur. Ozellikle Kadinlik-erkeklik alt testi olan Mf'de aym
maddeler icin farkli puanlamasi g6z oniine alindiginda, mevcut ¢alisma i¢in Mf alt testinin Mfe

(erkek) ve Mfk (kadin) olmak {izere iki ayr1 alt test olarak ele alinmasi uygun goriilmiistiir.
Calisma Grubu

Orneklem basit seckisiz ornekleme metodu ile olusturulmustur. 18 yas {istii saglikh
bireylerden olusan ve envanteri eksiksiz dolduran 730 kisi mevcut arastirmanin ¢alisma grubunu
olusturmaktadar.

Aragtirmanin Etik Izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yaym Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymin Etigine Aykir1 Eylemler” bashg altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir.

Etik kurul izin bilgileri:

Etik degerlendirmeyi yapan kurul ad1 = Hacettepe Universitesi Etik Komisyonu

Etik degerlendirme kararinin tarihi= 26 Ekim 2021

Etik degerlendirme belgesi say1 numarasi= E-35853172-300-00001845927
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Verilerin Analizi
Varsayimlarin test edilmesi
Tek Boyutluluk

Mevcut c¢alismada tek boyutlulugun test edilmesi igin 6zdegerler ve paralel analiz yontemleri
kullanmilmistir. Paralel Analiz, mevcut veris setine iliskin 6zdegerler ile bu veriye paralel olarak
iretilmis verinin 6zdegerlerinin karsilastirilmasina dayali bir yontemdir (Horn, 1965). Paralel olarak
iiretilen veriye ait 6zdeger ile gercek veri setinde kestirilen 6zdegerler karsilastirilir ve paralel veriye
ait 6zdegerin gercek veri setindeki 6zdegerden biiyiik oldugu nokta anlamh faktdr sayisi olarak
belirlenir (Ledesma ve Mora, 2007, Kocak, Cokluk ve Kayri, 2020). R Studio programi kullanilarak
yapilan paralel analizde “psych” paketinden yararlanilmistir. MMPI alt testleri i¢in yapilan paralel

analiz sekilde verilmistir.

L F K Hs
Pacatel Analyws Scree Moty Paratel Anelysis Scree Mo Paraiel Analysts Seree Piots Paraliel Analysis Scree Plos
D Hy Pd mf
Parsiiel Avalysis Scree Mot Pareel Anstysis Scree Plots Parates Ariysis Boree Py Pacabel Anaiysis Scree Plots
i
Pa Pt Sc Ma

Parabel Analysss Scres Piots Porabel Arayvle Suret Poots: Parabel Anatysin Scree Plots Pocasel Anaiyus Seree oty

si

Paratel Anstyws Scree ces

Sekil 1. MMPI alt testlerine ait paralel analiz grafikleri
Sekil incelendiginde L, K, Hs, D, Hy, Ma alt testlerinde tek boyutlulugun saglandig1 goriilmektedir.

Fakat F, Pd, Mf, Pa, Pt, Sc ve Si alt testlerinde paralel analiz sonuglar1 i¢in tek boyutlulugun
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saglanamadig1 gozlenmis, bu sebeple her bir alt test icin hesaplanan 6zdegeler incelenmistir. Ozdeger,
basat faktoriin varligini ortaya ¢ikarmada etkili bir yontemdir (Hambleton & Swaminathan, 1985).
Veri setindeki basat boyut olduguna, ilk faktoriin acikladigr varyansin %20 ve {izerinde oldugu
durumda karar verilebilir (Lee, 1995). Hesaplanan 6zdeger oranlarinin 5 ve iizerinde olmas1 tek
boyutluluk varsayimini olumlu yonde desteklemektedir (Kose, 2015). MMPIl'a ait alt testler igin

hesaplanan 6zdeger oranlar1 asagidaki tabloda verilmistir.

Tablo 1. MMPI alt testlerine ait 6zdeger oranlar:

Alt test A1 A2 A1 /22
L 1.342 0.362 3.707
F 8.671 2.121 4.088
K 3.680 1.083 3.397
Hs 5.179 1.412 3.667
D 6.165 2.021 3.050
Hy 6.351 2.041 3.111
Pd 5.834 1.860 3.136
MF 3.645 1.156 3.153
Pa 5.974 1.638 3.647
Pt 8.916 1.300 6.858
Sc 12.624 2.509 5.031
Ma 4.561 1.519 3.002
Si 6.745 1.580 4.268

MMPT alt testleri i¢in 6zdegerler hesaplanmis ve ilk 6zdegerin (A1) ikinci 6zdegere (A2) oranlarinin
3.002 ile 6.858 arasinda degistigi gozlemlenmistir. Hambleton ve dig. (1991) ilk 6zdegerin ikinci
0zdegere oraninin biiyiik olmasi durumunda tek boyutluluk varsayiminin karsilanacagini belirtmistir
(Simsek, 2017). Hesaplanan 6zdeger oranlarinin 3’tin iizerinde olmasi tek boyutluluk varsayimini

destekleyecek niceliktedir.
Yerel Bagimsizlik

Yerel bagimsizlik, ayni yetenek diizeyindeki bireylerin farkli maddelere verdigi tepkilerin istatistiksel
olarak bagimsiz olmas: olarak tanimlanir (Cakici Eser ve Gelbal, 2015). Alan yazin incelendiginde tek
boyutluluk varsayiminin karsilanmasinin yerel bagimsizlik varsayimi i¢in kanit olarak sunulabilecegi
belirtilmektedir (Embretson ve Reise, 2000, s. 48; Hambleton vd., 1991, s.11). Bireyin maddelere
verdigi yanutlar {izerinde tek bir faktor etkili olacagindan yerel bagimsizlik varsayiminin karsilandig:

sonucuna varilabilir (Simsek, 2017).

Guivenirlik, 6lgme araglarinda bulunmasi gereken bir Ozelliktir. Giivenirlik katsayisinin yiiksek
olmasy, yapilan 6l¢menin hatalardan o derece arinik oldugu anlamina gelir. Mevcut calismada MMPI
alt testleri igin “0-1” puanlanan veri setlerinde basvurulan KR-20 giivenirlik katsayilar

hesaplanmigtr.

Tablo 2. MMPI alt testlerine ait giivenirlik katsayilar:
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Alt Test Madde Sayist Guvenirlik
L 15 0.73
F 64 0.89
K 30 0.76
Hs 33 0.86
D 60 0.76
Hy 60 0.74
Pd 50 0.78
Mf 60 0.71
Pa 40 0.74
Pt 48 0.90
Sc 78 0.92
Ma 46 0.76
Si 70 0.81

Yukaridaki tablo incelendiginde MMPI alt testlerinin i¢ tutarlik katsayilarinin .71 ile .92 arasinda
degistigi gozlenmektedir. En diisiik i¢ tutarlik katsayisinin Erkeklik/Kadinlik alt testine (r= .71), en
yiiksek katsayisinin Sizofreni alt testine (r= .92) ait oldugu hesaplanmistir. Genel olarak tiim alt
testlerin kabul edilebilir simir olan .70 {izerinde olmasi 6lgekten elde edilen puanlarin giivenirligini

dogrulamaktadir.
BULGULAR
Birinci Arastirma Sorusuna Iliskin Bulgular

“1PLM, 2PLM ve 3PLM modellerinden hangisi arastirma verisine daha fazla uyum
saglamaktadir?” sorusu icin her bir alt testin modellere uyum diizeyleri test edilmistir. Her alt test igin

yapilan model uyum analizleri i¢in R Studio programinin “Itm” paketinden yararlanilmistir.
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Tablo 3. Tiim alt testler icin 1PLM, 2PLM ve 3PLM model veri uyumlarinn ikili karsilastirilmas:

Alt Test Model -2LL sd p
L 1PLM-2PLM 146,29 14 <.001
2PLM-3PLM 24,16 15 >.001
F 1PLM-2PLM 1213,39 63 <.001
2PLM-3PLM 95,13 64 >.001
K 1PLM-2PLM 632,12 29 <.001
2PLM-3PLM 55,62 30 >.001
Hs 1PLM-2PLM 607,44 32 <.001
2PLM-3PLM 29,34 33 >.001
D 1PLM-2PLM 2520,87 59 <.001
2PLM-3PLM 37,04 60 >.001
Hy 1PLM-2PLM 2685,51 59 <.001
2PLM-3PLM 74,02 60 >.001
Pd 1PLM-2PLM 2098,9 49 <.001
2PLM-3PLM 40,33 50 >.001
Mfe 1PLM-2PLM 813,32 59 <.001
2PLM-3PLM 65,72 60 >.001
Mfk 1PLM-2PLM 1183,36 59 <.001
2PLM-3PLM 97,41 60 >.001
Pa 1PLM-2PLM 1818,35 39 <.001
2PLM-3PLM 68,5 40 >.001
Pt 1PLM-2PLM 879,04 47 <.001
2PLM-3PLM 21,74 48 >.001
Sc 1PLM-2PLM 1274,53 77 <.001
2PLM-3PLM 86,35 78 >.001
Ma 1PLM-2PLM 1332,42 45 <.001
2PLM-3PLM 72,14 46 >.001
Si 1PLM-2PLM 1708,70 69 <.001
2PLM-3PLM 110,35 70 >.001

Her alt test icin olusturulan 1PLM, 2PLM ve 3PLM uyumlar: i¢in 2 loglikelihood(-2LL) ve ki-kare
indekslerine bakilmistir. Belirlenen iki model arasindaki -2LL degerinin, serbestlik derecesi ve .001
anlamlilik diizeyinde anlamli olup olmadigmma bakilir. Tim alt testler igin 1PLM-2PLM
karsilastirilmasinda aradaki fark anlamli oldugu icin ¢ok parametreli olan 2PLM'nin se¢ilmesinin
daha uygun olacag: diistilmiistiir. 2PLM-3PLM Kkarsilastirilmasinda aradaki fark anlamli ¢tkmamis bu

sebeple daha az parametreli olan 2PLM se¢ilmesinin uygun olacagina karar verilmistir.

Model uyumu degerlendirmelerinde de kullanilan madde uyumu istatistikleri i¢in Bockun (1972) x2
indeksinden yararlanilmistir. 1IPLM, 2PLM ve 3PLM altinda her alt testte yer alan maddelerin uyum
degerlerinde a = 0,001 manidarlik diizeyi esas alinmigtir. Hesaplamalar sonucu elde edilen 2

degerinin manidar olmasi, maddenin modele iyi uyum sergilemedigi anlamina gelmektedir.
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Tablo 4. Tiim alt testler icin 1PLM, 2PLM ve 3PLM uyumlu madde sayis

Uyumlu Madde Sayis1
Alt Test 1PLM 2PLM 3PLM
L 11 12 9
F 47 63 62
K 25 29 26
Hs 28 33 32
D 40 60 59
Hy 45 60 60
Pd 31 50 50
Mfe 60 60 57
Mfk 59 60 57
Pa 21 39 38
Pt 38 48 47
Sc 65 78 77
Ma 34 46 43
Si 55 70 69

Yukaridaki tablo incelendiginde madde uyumlarinin parametre sayisina bagl olarak degistigi, her alt
test icin en fazla uyumlu madde sayisinin 2PLM ait oldugu goriilmektedir. L testinden 3, F, K ve Pa
testlerinden 1’er maddenin madde-model uyumunun saglanmadigi goriilmiistiir. Fakat MMPI'in

madde say1s1 goz oniine alindiginda uyumsuz madde sayis1 %1.01’e denk gelmektedir.
ikinci Arastirma Sorusuna Iliskin Bulgular

“MMPI alt testleri i¢in kestirilen ayirt edicilik indeksleri ne diizeydedir?” sorusu igin her alt
madde i¢in ayirt edicilik indeksleri ve betimsel istatistikleri hesaplanmistir. Her alt test i¢in yapilan

analizler icin R Studio programinin “Itm” paketinden yararlanilmistir.

Tablo 5. MMPI alt testlerine ait betimsel istatistikler

Alt Test n Min. Maks. Ort. Ss

L 15 0.14 1.80 0.74 51
F 64 -0.51 2.71 1.03 74
K 30 -0.57 1.91 0.56 .61
Hs 33 0.22 2.28 1.00 .58
D 60 -0.77 1.31 0.43 .82
Hy 60 -0.87 2.39 0.35 .84
Pd 50 -0.88 1.78 0.57 73
Mfe 60 -1.36 1.70 0.20 73
Mfk 60 -1.40 1.26 0.19 .67
Pa 40 -0.99 3.70 0.87 1.12
Pt 48 -0.49 2.22 1.13 .60
Sc 78 -0.48 2.24 1.08 .56
Ma 46 -0.62 1.73 0.57 .65

Si 70 -0.95 1.95 0.57 .58
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Avyirt edicilik indeksi (a), bir tutuma ait pozitif ve negatif tutumlarin ayirt edilmesine yardimc olur.
Teorik olarak a parametresi degeri -, +o arasinda deger almaktadir. Yiiksek ayirt edicilik istenen bir
durumdur. Indeksin pozitif olmasi, maddenin dogru cevaplanma oraninin iist yetenek diizeyine ait
grupta yiiksek oldugunu, negatif olmasi ise maddenin dogru cevaplanma oranmin alt yetenek
diizeyine ait grupta yiiksek oldugunu gosterir. Yukaridaki tabloya bakildiginda L ve Hs alt testleri
hari¢ diger boyutlarin tiimiinde negatif bir a degeri goriilmektedir. Ozellikle Mfk alt testi igin
ortalamanin negatif degerde olmasi alt grupta yer alan bireylerin dogru cevaplama durumlarinin
daha fazla oldugu anlamina gelir. Baker (2001, s.21) madde ayirt edicilik indekslerinin 0,64 altindaki
maddelerin “Diisiik”, 0,65-1,34 araligindaki maddelerin “Orta”, 1,35 ve {izerindeki maddelerin ise
“Yiiksek” ayirt edicilige sahip oldugunu belirtmistir (Simsek, 2017). Bu degerler dogrultusunda MMPI

alt testlerinde yer alan maddelerin ayirt edicilik diizeyleri asagidaki tabloda verilmistir.

Tablo 6. MMPI alt testleri ayirt edicilik diizeyleri

Ayirt Edicilik Diizeyi

Alt Test Soru Sayisi Diisiik Orta Yiiksek
L 15 10 3 2
F 64 23 18 23
K 30 15 13 2
Hs 33 10 11 12
D 60 50 8 2
Hy 60 36 18 7
Pd 50 24 18 8
Mfe 60 39 18 3
Mfk 60 45 13 2
Pa 40 17 9 14
Pt 48 11 9 20
Sc 78 20 31 27
Ma 46 24 15 7
Si 70 38 25 7

Tablo 6 incelendiginde MMPI alt testlerinde yer alan maddelerin genel olarak ayirt edicilik
diizeylerinin diisiik oldugu goriilmektedir. Pt ve Sc alt testlerinde diger alt testlere nispeten madde
ayirt ediciliklerinin daha yiiksek oldugu, Mf alt testinde ise hem kadin hem erkek bireyler icin ayirt
ediciligin madde bazinda diisiik seyrettigi goriilmiistiir. Madde ayirt ediciligi ile madde bilgi
fonksiyonunu arasinda pozitif yonlii bir iliski bulunmaktadir (Hambleton ve dig., 1991). Bu sebeple
madde ayirt edicilik diizeyinin yiiksek oldugunda madde bilgi diizeyi de yiiksek olmaktadir. Bu

sebeple madde bilgi diizeyi i¢cin madde ayirt ediciligi oldukca énemlidir.
Uciincii Arastirma Sorusuna Iliskin Bulgular

“Tanimlanan model altinda test bilgi fonksiyonuna dayali olarak MMPI alt testleri ne kadar
bilgi vermektedir?” sorusu igin her alt teste ait test bilgi fonksiyonlar1 ve 6 araliklarmna gore test bilgi
miktar1 hesaplanmistir. Test bilgi fonksiyonu, testin yapisini gostermesi agisindan oldukga 6nemlidir.

Temel olarak test bilgi fonksiyonu, madde bilgi fonksiyonlarinin bilegkesidir ve testte yer alan tiim
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maddelerin bilgi fonksiyonlarinin toplami test bilgi fonksiyonunu meydana getirmektedir(Simsek,
2017). Test bilgi fonksiyonu, siirekli ortitk 6zellik boyunca testin ayirt ediciliginde meydana gelen
degisimin gorsellestirilmesini saglamaktadir. MMPI alt testleri icin olusturulan test bilgi fonksiyonu

grafikleri asagida verilmistir.
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Sekil 2. MMP test bilgi fonksiyonlar1

Tablo 7. 2PLM 6 araliklarina gore test bilgi miktar:

Alt test 0 (-1,1) 0(-4,4) Toplam
L 3.5 10.8
F 13.96 66.32
K 7.11 20.78
Hs 14.98 33.62
D 18.67 44.17
Hy 17.85 45.76
Pd 15.97 39.98
Mfe 10.94 37.15
Mtk 9.04 32.36
Pa 13.5 45.72
Pt 28.59 55.12
Sc 34.97 84.61
Ma 12.17 33.12
Si 18.66 44.62

Test bilgi fonksiyonlarinda orta diizeyde yetenege karsi gelen -1 < 6 < +1 araliginda en fazla bilgi
saglayan testin Sc(34.97) oldugu, en az bilginin ise L(3.5) alt testinde oldugu hesaplanmistir. Toplam
bilgi miktarma bakildiginda en yiiksek bilginin 84.61 ile Sc alt testine ait oldugu, onu 45.76 ile Hy alt
testinin takip ettigi goriilmektedir. MMPI madde seti genel anlamda diisiik-orta seviyede ayirt
edicilige sahip maddelerden olusmaktadir. Bu durum test bilgi fonksiyonlarindan da goriilmektedir.
Sc alt testinin bu denli yiiksek olmasinin sebebi, madde sayismnin fazlaligina ve diger alt testlere

oranla yiiksek ayirt ediciligi olan maddelere sahip olmasina baglanmaktadir.

SONUC VE TARTISMA

Mevcut arastirmada MMPI envanteri ile elde edilen verinin 1PLM, 2PLM ve 3PLM’den hangisine
daha iyi uyum sergiledigi, uyumlu madde sayis;, madde ayirt edicilik diizeyleri, test bilgi
fonksiyonlar1 incelenmistir. Bu kapsam dogrultusunda ilk 6nce tek boyutlu MTK varsayimlarinin
karsilanip karsilanmadig incelenmistir. Tek boyutlu MTK icin tek boyutluluk ve yerel bagimsizlik
varsayimlar: ele alinmistir. Tek boyutluluk icin paralel analiz yapilmis, her alt test icin 6zdegerler
hesaplanmis ve ilk 6zdegerin (A1) ikinci 6zdegere (A2) oranlar1 gozlemlenmistir. Hesaplanan 6zdeger
oranlarinin 3'iin iizerinde olmasi tek boyutluluk varsayimini desteklemistir. Tek boyutluluk
varsayiminin karsilanmasinin yerel bagimsizlik varsayimi icin kanit olarak sunulabilecegi
belirtilmektedir(Embretson ve Reise, 2000, s. 48; Hambleton vd., 1991, s.11). Mevcut ¢alisma i¢in yerel
bagimsizlik da saglanmistir denilebilir. MMPI alt testleri icin giivenirlik katsayilar1 da hesaplanmis
mevcut veriler kapsaminda giivenirlik diizeylerinin kabul edilir seviye olan 0.70'in iizerinde oldugu

gorilmiistiir.
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Model uyumlarinda her alt test i¢in olusturulan 1PLM, 2PLM ve 3PLM i¢in 2 loglikelihood(-2LL) ve
ki-kare indekslerine bakilmistir. Belirlenen iki model arasindaki -2LL degerinin, serbestlik derecesi ve
.001 anlamlilik diizeyinde anlamli olup olmadigmma bakilmistir. 1PLM-2PLM, 2PLM-3PLM

karsilagtirmalarinda 2PLM’in veri setine daha uygun olduguna karar verilmistir.

Model uyumu degerlendirmelerinde de kullanilan madde uyumu istatistikleri i¢in Bockun (1972) x2
indeksinden yararlanilmistir. 1PLM, 2PLM ve 3PLM altinda her alt testte yer alan maddelerin uyum
degerlerinde o = 0,001 manidarlik diizeyi esas alinmistir. Hesaplamalar sonucu her alt test icin en
fazla uyumlu madde sayisinin 2PLM ait oldugu goriilmiistiir. L testinden 3, F, K ve Pa testlerinden
1’er maddenin madde-model uyumunun saglanmadig1 bu degerin MMPI'in madde sayist gz oniine

alindiginda uyumsuz madde sayisinin %1.01’e denk geldigi hesaplanmuisgtir.

Ayirt edicilik indeksi (a), bir tutuma ait pozitif ve negatif tutumlarin ayirt edilmesine yardimc olur.
Mevcut arastirmada L ve Hs alt testleri hari¢ diger boyutlarin tiimiinde negatif bir a degeri
goriilmektedir. Ozellikle Mfk alt testi igin ortalamanin negatif degerde olmasi alt grupta yer alan
bireylerin dogru cevaplama durumlarinin daha fazla oldugu anlamina gelir. Baker (2001, s.21) madde
ayirt edicilik indekslerinin diisiik, orta, yiiksek diizey aralig1 goz oniine alinarak MMPI alt testlerinde
yer alan maddelerin ayirt edicilik diizeylerine bakilmus, genel olarak ayirt edicilik diizeylerinin diisiik
oldugu goriilmistiir. Pt ve Sc alt testlerinde diger alt testlere nispeten madde ayirt ediciliklerinin
daha yiiksek oldugu, Mf alt testinde ise hem kadin hem erkek bireyler i¢in ayirt ediciligin madde

bazinda diisiik seyrettigi goriilmiistiir.

Test bilgi fonksiyonlarinda orta diizeyde yetenege karsi gelen -1 < 8 < +1 aralifinda en fazla bilgi
saglayan testin Sc (34.97) oldugu, en az bilginin ise L (3.5) alt testinde oldugu hesaplanmistir. Toplam
bilgi miktarina bakildiginda en yiiksek bilginin 84.61 ile Sc alt testine, en diisiik bilginin 10.8 ile L
testine ait oldugu goriilmektedir. MMPI madde seti genel anlamda diisiik-orta seviyede ayirt edicilige
sahip maddelerden olusmaktadir. Bu durum test bilgi fonksiyonlarindan da gortilmektedir. Sc alt
testinin bu denli yiiksek olmasinin sebebi, madde sayisinin fazlaligina ve diger alt testlere oranla
yliksek ayirt ediciligi olan maddelere sahip olmasindan kaynaklanmaktadir. L testinde bilgi
miktarinin diisiik olmasmin sebebi ise diisiik madde sayisi, uyumsuz madde miktarmin toplam
madde oranina bakilarak ytiiksek olmasina baglanmaktadir. Bilgi miktarinin azalmasi standart hatay1

da artiracagindan L testi en yiiksek hata ile en az bilgi veren alt test olarak karsimiza ¢tkmaktadir.

MMPI testinin dogrusal bir puanlama oriintiisiiniin olmayist MTK i¢in uygun olmayan bir durumdur.
Ozellikle kadin-erkek profillerinin farkli puanlanmasindan kaynaklanan farklilik, Mf alt testinin farkli
boyutlarda degerlendirilmesine, bu da 6rneklem sayisini o alt test igin diisiirerek bireylerdeki yetenek
kestirim hatasinin artmasina sebep olmustur. Elde edilen sonuglara gore MMPI alt testlerinde soru
sayisinin artmast hem yeteneklerin dogru kestirilmesine, hem de daha fazla bilgi saglanmasina
yardimc1 olmustur. Mevcut ¢alismanin sinirlilig1 olan 18 yas tistii saglikli bireylerden farkli olarak tani

konulmus bireylerin cevap Oriintiilerinin incelenmesi gelecek ¢alismalar i¢in 6nerilmektedir.
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INTRODUCTION

The Minnesota Multiphasic Personality Inventory (MMPI) (Hathaway and McKinley 1940) is a
scale that aims to objectively assess personality traits and an individual's personal and social
adjustment. The Turkish adaptation of this scale, which is frequently used in the clinical field and also
in fields such as human resources and education, was conducted by Savasir (1981). The MMPI, which
is widely used, has been the target of many criticisms such as the high correlation between its
subscales; the fact that the subscales do not clearly represent the symptom cluster they are named for
(e.g., schizophrenia or depression subscales); the unclear wording of some items, sexism, and

difficulties encountered due to the lack of linear scoring (Butcher and Pope 1992).

The MMPI is a personality test used to assess, diagnose and diagnose mental health disorders
or to evaluate the effectiveness of treatment after treatment. This test, which is frequently used in the
clinical field, needs to be examined, analyzed and interpreted. Test theories aim to solve the problems

encountered in the analysis of psychometric properties measured indirectly.

These theories are divided into two as Classical Test Theory and Item Response Theory.
Classical Test Theory (CTT) assumes that the true score consists of the observed score and random

error.

Classical Test Theory (CTT) assumes that the true score consists of the observed score and
random error. IRT, on the other hand, is a theory that predicts ability according to item parameters
and individual characteristics. The CTT, which was developed after observing that the CTT was not
sufficient, is stronger than the CTT with its features such as the invariance of item parameters and the
fact that ability estimation does not depend on the test. Conceptually, it can be said that IRT is a
probability-based theory that describes an individual's performance as a result of the interaction of
individual characteristics and items (Faulkner-Bond & Wells, 2016). In IRT, instead of the total score
obtained from the test, the responses to each item are considered and these items can be scored as

continuous or discontinuous, dichotomous or multicategorical. Within the scope of the theory, many
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models have been defined to reveal the ability of the individual with each of the answers given to the

items (Hambleton & Jones, 1993).

In order to ensure IRT model validity, the data should fit the model at an acceptable level.
Model-data mismatch arises due to reasons such as not meeting the model-data mismatch
assumptions, not selecting the appropriate model or not having a large enough sample size

(Hambleton & Jones, 1993).

There are 2 models in IRT according to the bi-categorical and multi-categorical scoring of
items. Among the two-category models, the most commonly used unidimensional ITS models are
called one-parameter model (1PLM), two-parameter model (2PLM) and three-parameter model
(BPLM). The main distinction between IRT models is the number of parameters used to describe the
items. 1PLM is the most basic model in which the probability of answering an item correctly depends
on the individual's ability and (o) the item difficulty level (b). The difference between 2PLM and
1PLM is that in addition to the difficulty parameter, the item discrimination index (a) is also included
in the analysis. In 3PLM, difficulty, discrimination and chance parameters (c) affect the probability of
giving the correct answer. The Rasch model is a specialized version of the 1PLM and the
discrimination parameters are fixed. In each of the 1PLM, 2PLM and 3PLM, mathematical equations

are used to determine the probability of answering the item correctly at various ability levels.

The IRT is basically based on two assumptions: unidimensionality and local independence.
Unidimensionality is a situation in which a single latent trait is assumed to be measured. Therefore, it
is necessary to show that the measurement tool measures a dominant factor in order to conduct a
comprehensive analysis (Hambleton & Swamington, 1985, Embretson & Reise, 2000). When the
unidimensionality assumption cannot be met as a result of the analyses, multidimensional IRT models
can be used. Local independence states that the probability of an individual's correct response to an

item will not be affected by their responses to other items in the test.
Purpose of the Research

In this study, it is aimed to examine the 1PLM, 2PLM and 3PLM model-data fit levels of
MMPI subtests comparatively, to examine item fit and discrimination indices under the appropriate

model, and to calculate test information functions and total amount of information in subtests.

In the research conducted for this purpose, answers to the following questions were sought:

1. Which of the 1PLM, 2PLM and 3PLM models fits the research data better?
2. What are the discrimination indices estimated for the MMPI subtests?
3. How informative are the MMPI subtests based on the test information function under

the defined model?
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Importance of the Research

Childs, Dahlstrom, Kemp, and Panter (2000) examined the psychometric properties of the
MMPI-2 Depression Scale within the scope of IRT, and found that although the depression subtest is
shown as a semi-dimension in the scale, the tendency of the parameters to multidimensionality is
higher and it shows different levels of ability in men and women. Thomas and Locke (2010) examined
the psychometric properties of the somatic complaints sub-dimension of the MMPI-2-RF scale and
found that the 2PLM provided a better fit than the 1IPLM and 3PLM models. Tatar (2016) aimed to
develop a short form of the Five Factor Personality Scale, which has five factors and seventeen sub-
dimensions, and calculated that the five factors of the short and long forms showed very close values
to each other with the analyzes conducted within the scope of IRT. Demir, Ulug, Batur, and Mercan
(2002) examined the psychometric properties of MMPI-2 addiction subscales in alcohol addicts within
the scope of the CTT and found that the scales were valid and reliable, consistent with each other and

consisted of items that tested the same feature.

There are many studies on the psychometric properties of personality scales in the related
literature. However, there is no study on the MMPI test adapted into Turkish. In this context, it is
thought that determining the item parameters and model fits of the MMPI test will provide a basis for

future studies.
Method
Model of the Research

In this study, model-data fits, estimation of item parameters and test information functions
based on 1PLM, 2PLM and 3PLM models of the subtests were examined over the data set obtained
from 730 individuals collected within the scope of the MMPI scale. In line with this purpose, the
present study is a basic research as it aims to determine and compare the model fits by testing the

MMPI subtests.
Data Collection Tools

The MMPI is a scale consisting of 566 items that are answered as "true", "false" and "don't
know". The scale is scored 1-0. The scale consists of 10 clinical subtests including 3 different validity
subscales: lie (L), frequency or rarity (F) and correction (K), hypochondriasis (Hs), depression (D),
hysteria (Hy), psychopathic deviation (Pd), femininity-masculinity (Mf), paranoia (Pa), psychasthenia
(Pt), schizophrenia (Sc), hypomania (Ma) and social introversion (Si). These three validity scales,
labeled L, F, K, aim to assess an individual's test-taking attitudes. For example, an individual who
scores high on the hysteria subtest is not diagnosed as hysterical. The subscales are referred to by

abbreviations or numbers to avoid such misunderstandings.
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The current scale consists of 13 separate subtests, and there is no common total score. A
personality profile is created based on the scores obtained from each subtest. The inventory has
separate norms for men and women. Especially considering the different scoring for the same items in
the Mf subtest of femininity-masculinity, it was deemed appropriate to consider the Mf subtest as two

separate subtests, Mfe (male) and Mfk (female), for the present study.
Study Group

The sample was formed by simple random sampling method. 730 healthy individuals over 18
years of age who completed the inventory completely constituted the study group of the present

study.

Data Analysis
Testing Assumptions
Unidmensionality

In the present study, eigenvalues and parallel analysis methods were used to test
unidimensionality. Parallel Analysis is a method based on comparing the eigenvalues of the current
data set with the eigenvalues of the data generated in parallel (Horn, 1965). The eigenvalues of the
parallel data are compared with the eigenvalues estimated in the real data set and the point where the
eigenvalue of the parallel data is greater than the eigenvalue in the real data set is determined as the
number of significant factors (Ledesma & Mora, 2007, Kogak, Cokluk, & Kayri, 2020). The "psych"
package was used in the parallel analysis using the R Studio program. The parallel analysis for the

MMPI subtests is given in the figure.
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Figure 1. Parallel analysis graphs of MMPI subtests

When the figure is analyzed, it is seen that unidimensionality is achieved in L, K, Hs, D, Hy,
Ma subtests. However, it was observed that unidimensionality was not achieved for parallel analysis
results for the F, Pd, Mf, Pa, Pt, Sc and Si subtests, so the eigenvalues calculated for each subtest were
examined. Eigenvalue is an effective method to reveal the presence of a dominant factor (Hambleton
& Swaminathan, 1985). It can be decided that there is a dominant dimension in the data set when the
variance explained by the first factor is 20% or more (Lee, 1995). The calculated eigenvalue ratios of 5
and above positively support the unidimensionality assumption (Kdse, 2015). The eigenvalue ratios

calculated for the subtests of the MMPI are given in the table below.
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Table 1. Eigenvalue ratios of MMPI subtests

Sub-test A1 A2 A1/22
L 1.342 0.362 3.707
F 8.671 2.121 4.088
K 3.680 1.083 3.397
Hs 5.179 1.412 3.667
D 6.165 2.021 3.050
Hy 6.351 2.041 3.111
Pd 5.834 1.860 3.136
MF 3.645 1.156 3.153
Pa 5.974 1.638 3.647
Pt 8.916 1.300 6.858
Sc 12.624 2.509 5.031
Ma 4.561 1.519 3.002
Si 6.745 1.580 4.268

Eigenvalues were calculated for the MMPI subtests and it was observed that the ratio of the first
eigenvalue (A1) to the second eigenvalue (A2) ranged between 3.002 and 6.858. Hambleton et al. (1991)
stated that if the ratio of the first eigenvalue to the second eigenvalue is larger, the unidimensionality
assumption is met (Simsek, 2017). The calculated eigenvalue ratios above 3 are quantitative enough to

support the unidimensionality assumption.
Local Independence

Local independence is defined as the statistical independence of the responses of individuals at the
same ability level to different items (Cakic1 Eser & Gelbal, 2015). When the literature is examined, it is
stated that meeting the unidimensionality assumption can be presented as evidence for the local
independence assumption (Embretson & Reise, 2000, p. 48; Hambleton et al., 1991, p.11). Since a
single factor will be effective on the individual's responses to the items, it can be concluded that the

local independence assumption is met (Simsek, 2017).

Reliability is a feature that should be present in measurement tools. A high reliability coefficient
means that the measurement is free from errors. In the current study, KR-20 reliability coefficients

were calculated for the MMPI subtests for data sets scored "0-1".
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Table 2. Reliability coefficients of MMPI subtests

Sub-Test Number of Items Giivenirlik
L 15 0.73
F 64 0.89
K 30 0.76
Hs 33 0.86
D 60 0.76
Hy 60 0.74
Pd 50 0.78
Mf 60 0.71
Pa 40 0.74
Pt 48 0.90
Sc 78 0.92
Ma 46 0.76
Si 70 0.81

When the table above is analyzed, it is observed that the internal consistency coefficients of the MMPI
subtests vary between .71 and .92. The lowest internal consistency coefficient belongs to the
Masculinity/Femininity subtest (r= .71) and the highest coefficient belongs to the Schizophrenia
subtest (1= .92). In general, all subtests were above the acceptable limit of .70, which confirms the

reliability of the scores obtained from the scale.
Findings
Findings related to the first research question

"Which of the 1PLM, 2PLM and 3PLM models fits the research data better?" For this question, the fit
levels of each subtest to the models were tested. The "Itm" package of the R Studio program was used

for model fit analyses for each subtest.

Table 3. Pairwise comparison of 1IPLM, 2PLM and 3PLM model data fits for all subtests

Sub-Test Model -2LL sd p
L 1PLM-2PLM 146,29 14 <.001
2PLM-3PLM 24,16 15 >.001
F 1PLM-2PLM 1213,39 63 <.001
2PLM-3PLM 95,13 64 >.001
K 1PLM-2PLM 632,12 29 <.001
2PLM-3PLM 55,62 30 >.001
Hs 1PLM-2PLM 607,44 32 <.001
2PLM-3PLM 29,34 33 >.001
D 1PLM-2PLM 2520,87 59 <.001
2PLM-3PLM 37,04 60 >.001
Hy 1PLM-2PLM 2685,51 59 <.001
2PLM-3PLM 74,02 60 >.001
Pd 1PLM-2PLM 2098,9 49 <.001
2PLM-3PLM 40,33 50 >.001
Mfe 1PLM-2PLM 813,32 59 <.001
2PLM-3PLM 65,72 60 >.001
Mfk 1PLM-2PLM 1183,36 59 <.001
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2PLM-3PLM 97,41 60 >.001
Pa 1PLM-2PLM 1818,35 39 <.001
2PLM-3PLM 68,5 40 >.001
Pt 1PLM-2PLM 879,04 47 <.001
2PLM-3PLM 21,74 48 >.001
Sc 1PLM-2PLM 1274,53 77 <.001
2PLM-3PLM 86,35 78 >.001
Ma 1PLM-2PLM 1332,42 45 <.001
2PLM-3PLM 72,14 46 >.001
Si 1PLM-2PLM 1708,70 69 <.001
2PLM-3PLM 110,35 70 >.001

For the 1PLM, 2PLM and 3PLM fits for each subtest, 2 loglikelihood (-2LL) and chi-square
indices were examined. It is checked whether the -2LL value between the two models is significant at
the degree of freedom and .001 significance level. Since the difference between 1PLM and 2PLM was
significant for all sub-tests, it was thought that it would be more appropriate to choose the multi-
parameter 2PLM. In the comparison of 2PLM-3PLM, the difference was not significant, so it was

decided that it would be more appropriate to choose 2PLM with fewer parameters.

Bock's (1972) x2 index was used for item fit statistics, which are also used in model fit
evaluations. The fit values of the items in each subtest under 1PLM, 2PLM and 3PLM were based on
= (.001 significance level. If the x2 value obtained as a result of the calculations is significant, it means

that the item does not fit the model well.

Table 4. Number of 1PLM, 2PLM and 3PLM compatible items for all subtests

Number of Compatible Items

Sub-Test 1PLM 2PLM 3PLM
L 11 12 9
F 47 63 62
K 25 29 26
Hs 28 33 32
D 40 60 59
Hy 45 60 60
Pd 31 50 50
Mfe 60 60 57
Mk 59 60 57
Pa 21 39 38
Pt 38 48 47
Sc 65 78 77
Ma 34 46 43
Si 55 70 69

When the table above is examined, it is seen that the item fit varies depending on the number of
parameters, and the highest number of compatible items for each subtest belongs to 2PLM. It was
observed that 3 items from the L test and 1 item each from the F, K and Pa tests did not provide item-
model fit. However, considering the number of items in the MMP]I, the number of incompatible items

corresponds to 1.01%.
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Findings related to the second research question

"What are the estimated discrimination indices for the MMPI subtests?" For this question,
discrimination indices and descriptive statistics were calculated for each sub-item. The "ltm" package

of the R Studio program was used for the analyses for each subtest.

Table 5. Descriptives statistics for MMPI subtests

Sub-Test n Min. Maks. Ort. ss

L 15 0.14 1.80 0.74 51
F 64 -0.51 2.71 1.03 74
K 30 -0.57 1.91 0.56 .61
Hs 33 0.22 2.28 1.00 .58
D 60 -0.77 1.31 0.43 .82
Hy 60 -0.87 2.39 0.35 .84
Pd 50 -0.88 1.78 0.57 73
Mfe 60 -1.36 1.70 0.20 73
Mtk 60 -1.40 1.26 0.19 .67
Pa 40 -0.99 3.70 0.87 1.12
Pt 48 -0.49 2.22 1.13 .60
Sc 78 -0.48 2.24 1.08 .56
Ma 46 -0.62 1.73 0.57 .65
Si 70 -0.95 1.95 0.57 .58

The discrimination index (a) helps to distinguish between positive and negative attitudes of an
attitude. Theoretically, the parameter a takes values between --o and +e.. High discrimination is
desirable. A positive index indicates that the correct answer rate of the item is high in the group
belonging to the higher ability level, while a negative index indicates that the correct answer rate of
the item is high in the group belonging to the lower ability level The table above shows a negative a
value in all dimensions except for the L and Hs subtests. Especially for the Mfk subtest, the fact that
the mean is negative means that the individuals in the subgroup are more likely to answer correctly.
Baker (2001, p.21) stated that items with item discrimination indices below 0.64 have "Low"
discrimination, items in the range of 0.65-1.34 have "Medium" discrimination, and items above 1.35
have "High" discrimination (Simsek, 2017). In line with these values, the discrimination levels of the

items in the MMPI subtests are given in the table below.
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Table 6. MMPI subtests discrimination levels

Distinctiveness Level

Sub-Test Number of Low Medium High
Questions

L 15 10 3 2
F 64 23 18 23
K 30 15 13 2
Hs 33 10 11 12
D 60 50 8 2
Hy 60 36 18 7
Pd 50 24 18 8
Mfe 60 39 18 3
Mfk 60 45 13 2
Pa 40 17 9 14
Pt 48 11 9 20
Sc 78 20 31 27
Ma 46 24 15 7
Si 70 38 25 7

When Table 6 is analyzed, it is seen that the discrimination levels of the items in the MMPI subtests
are generally low. In the Pt and Sc subtests, item discrimination levels were higher compared to the
other subtests, while in the Mf subtest, discrimination levels were low for both male and female
individuals. There is a positive relationship between item discrimination and item information
function (Hambleton et al., 1991). Therefore, when the item discrimination level is high, the item
knowledge level is also high. Therefore, item discrimination is very important for item knowledge

level.
Findings related to the third research question

How informative are the MMPI subtests based on the test information function under the defined
model? test information functions for each subtest and the amount of test information according to 6
intervals were calculated. The test information function is very important in terms of showing the
structure of the test. Basically, the test information function is the combination of item information
functions and the sum of the information functions of all items in the test constitutes the test
information function (Simsek, 2017). The test information function enables the visualization of the
change in the discrimination of the test along the continuous latent trait. Test information function

graphs created for MMPI subtests are given below.
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Table 7. 2PLM test information amount by & intervals

Sub-Test 0 (-1,1) 6(-4,4) Total
L 35 10.8
F 13.96 66.32
K 7.11 20.78
Hs 14.98 33.62
D 18.67 44.17
Hy 17.85 45.76
Pd 15.97 39.98
Mfe 10.94 37.15
Mfk 9.04 32.36
Pa 135 45.72
Pt 28.59 55.12
Sc 34.97 84.61
Ma 12.17 33.12
Si 18.66 44.62

In the test information functions, it was calculated that Sc(34.97) was the test that provided the most
information in the range of -1 < 6 < +1, which corresponds to moderate ability, while the least
information was found in the L(3.5) subtest. When the total amount of knowledge is analyzed, it is
seen that the highest amount of knowledge belongs to the Sc subtest with 84.61, followed by the Hy
subtest with 45.76. In general, the MMPI item set consists of items with low-medium discrimination.
This is also seen in the test information functions. The reason why the Sc subtest is so high is
attributed to the high number of items and the fact that it has items with high discrimination

compared to other subtests.
Result and Discussion

In the current study, the data obtained with the MMPI inventory was examined to determine
which of the 1PLM, 2PLM and 3PLM fits better, the number of compatible items, item discrimination
levels, and test information functions. In line with this scope, it was first examined whether the one-
dimensional IRT assumptions were met. For one-dimensional IRT, the assumptions of
unidimensionality and local independence are discussed. Parallel analysis was performed for
unidimensionality, eigenvalues were calculated for each subtest, and the ratios of the first eigenvalue
(A1) to the second eigenvalue (A2) were observed. The fact that the calculated eigenvalue ratios were
above 3 supported the unidimensionality assumption. It is stated that meeting the unidimensionality
assumption can be presented as evidence for the local independence assumption (Embretson and
Reise, 2000, p. 48; Hambleton et al., 1991, p. 11). It can be said that local independence was also
achieved for the current study. Reliability coefficients for the MMPI subtests were also calculated and
it was observed that the reliability levels were above 0.70, which is an acceptable level within the

scope of the available data.
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In model fit, 2 loglikelihood (-2LL) and chi-square indices for 1PLM, 2PLM and 3PLM created
for each subtest were examined. It was checked whether the -2LL value between the two determined
models was significant at the degree of freedom and .001 significance level. In 1PLM-2PLM, 2PLM-

3PLM comparisons, it was decided that 2PLM was more suitable for the data set.

Bock's (1972) x2 index was used for item fit statistics, which were also used in model fit
evaluations. The fit values of the items in each subtest under 1PLM, 2PLM and 3PLM were based on a
significance level of a = 0.001. As a result of the calculations, it was seen that the highest number of
compatible items for each subtest belonged to 2PLM. Considering the number of items in the MMPI, 3
items from the L test and 1 item from the F, K and Pa tests were not compatible with the item-model,

and it was calculated that the number of incompatible items corresponded to 1.01%.

The discrimination index (a) helps distinguish positive and negative attitudes of an attitude.
In the current study, a negative a value is observed in all dimensions except the L and Hs subtests.
Especially for the Mfk subtest, the negative mean value means that individuals in the subgroup are
more likely to answer correctly. Baker (2001, p.21) examined the discrimination levels of the items in
the MMPI subtests, considering the low, medium and high level range of item discrimination indexes,
and found that the discrimination levels were generally low. It was observed that item discrimination
was higher in the Pt and Sc subtests compared to the other subtests, while in the Mf subtest, the

discrimination was low on an item basis for both male and female individuals.

In test information functions, it was calculated that the test that provided the most
information in the range of —1 < 8 < +1, corresponding to medium ability, was Sc (34.97), and the least
information was in the L (3.5) subtest. When looking at the total amount of information, it is seen that
the highest information belongs to the Sc subtest with 84.61, and the lowest information belongs to the
L test with 10.8. The MMPI item set generally consists of items with low-medium level discrimination.
This situation can also be seen from the test information functions. The reason why the Sc subtest is so
high is due to the large number of items and the fact that it has items with high discrimination
compared to other subtests. The reason for the low amount of information in the L test is due to the
low number of items and the high amount of incompatible items considering the total item ratio. Since
the decrease in the amount of information will increase the standard error, the L test appears as the

subtest that gives the least information with the highest error.

The fact that the MMPI test does not have a linear scoring pattern is unsuitable for IRT. In
particular, the difference resulting from different scoring of male and female profiles caused the Mf
subtest to be evaluated in different dimensions, which reduced the number of samples for that subtest
and increased the ability estimation error in individuals. According to the results obtained, increasing
the number of questions in the MMPI subtests helped both accurately estimate abilities and provide

more information. Examining the response patterns of diagnosed individuals, unlike healthy
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individuals over the age of 18, which is a limitation of the current study, is recommended for future

studies.
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