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Using the parametric Four model in developing the

analytical reasoning test for university student
Assist. Dr. Heba Muhammad Ali Abd

Abstract

The purpose of the current study is to use the parametric quadrilateral model in
developing an inferential analysis test for university students. To achieve this,
the researcher followed the scientific procedures followed when analyzing the
test. Specifically, the researcher translated the test from English to Arabic,
performed a reverse translation, and then verified the accuracy and consistency
of the translation. After completing the translation validity procedures and
verifying the logical validity of the paragraphs and extracting the apparent
validity of the analytical inference test, the test was presented to (10) specialists
in educational and psychological sciences. In light of their comments, the
wording of some of them was modified, and no paragraph of the scale was
excluded because it obtained the required agreement rate to accept the

paragraph at (100%). Thus, the apparent validity of the scale was confirmed.
To ensure that the scale instructions and paragraphs were clear to
the research sample. To determine the time required for
performance, the test was conducted on a pilot sample of fifty male
and female students who were randomly selected from Wasit
University. The time allocated to conduct the test and know the
standard characteristics of the test, as well as the test instructions
and paragraphs, seemed clear and direct. In addition to verifying the
model's assumptions, the scale was applied to a sample of (1000)
male and female students from Wasit University for morning study,
using the proportional stratified random sample method, as well as
to verify the model's hypotheses. The researcher used the four-
teacher model, which is one of the paragraph response models,
using the statistical program (jmetrik). The suitability of the four-
teacher model, as it was found that the test paragraphs meet the
model's assumptions, and that all paragraphs and the overall test
have good standard characteristics, and all paragraphs were retained.
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Based on the results of the current study, the researcher reached
some conclusions, suggestions and ideas

Keywords: Analytical reasoning, parametric fourmodel.
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e | 150 6.2 0.96 0.002 0.677 | 1.408 21
s e | 150 5.6 0.95 0.002 0.980 | 0.573- 22
D e 15.0 5.7 0.91 0.002 0.640 0.120- 23
D e 15.0 10.7 0.95 0.003 0.947 0.264 24
e 15.0 8.7 0.93 0.001 0.914 0.525- 25
e 15.0 6.3 0.92 0.002 0.925 0.383- 26
s e | 150 3.2 0.95 0.003 0.919 | 0.190 27
e 15.0 10.8 0.92 0.001 0.608 0.849 28
s e | 150 9.2 0.96 0.002 0.730 | 0.584 29
312 Al 5 4 0 5l o slall dlaa

2025 /W~ 12

(161) 23



dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

‘ Wy e ‘ 15.0 ‘ 6.2 ‘ 0.95 ‘ 0.002 ‘ 0.619 ‘ 1.245- ‘ 30 |
el 3ol Aadle LAYl i o) dle) Joanll Pl (e maay
Gogaall Jlaall Jsiall (530 e LY Gl (30 B (gl Cidad o) Cam el
Y omeddll Hhaas ¢(2,5) A (0,5) Daall dalas Slaas (2.5 +) N (2.5 0)

(15) lajlaie s dnjn die (25) daal) Gl ape daidg ¢ (0,25 ) e 2

GRalll Sl gigall @y (Ao (VY Jladl) JLIRY Aualbidl) Gailadl)

pokEAY) Gaa i Yy

i agl Guall e
Cilealge 483 (po KU uakadlly ehpall Ji e HLEAY) Gra (e U alg
b ol e e OgaSaddl OIS 1Y) Lo dlliSy lguagas ey heagll Glall
—281 2001 ¢Die) auwie G Sobdl 3Uaill Jiaiy 241 Ao o oY)
Cmaadiall (e de genas Ll Cuileial Baall (e gill 138 e Sl (282
i oligl Gaall e
SEl GV Allaall 2 3sail il dasdle (20 ihydige Hald) Creriiul S
Lasdle (52 push iy (SIS auje Clelian) aladind 5 LS il dadlall (1
Marse Lganiag o5 LS ol jad)
teSolad) (Gl ¢lEL) Gaa o
O ) Cpelal Cus LAY 13 daa e SH & lele il el
Ders s 0.30 (e ST Lgleain @il aladl Jalally daladl bl poes
<5 ) g Ofy caaly ole Jale 4 ooy LAY G e Ju Las cpgilia
o) G e mlla SLaaY) o () sl 1385 casly (Ssla Jae )
LAY ald il
Waally clagleall ally : jdge Lalll Creadind W aoas Jal g
—:5y38l) il il (g)laaal)

313 Aadill 5 49 5 53 o slall Alaa
2025 10V e~ 12 (161) 2221l



dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

Badl) il andil (gilanal) Uadd) jigeg Aal) JLIS) cilaglas
amyn Gl Au)Y) Alledd) zigadl Gy Adlall loal) clly Al (o
bl dlee ol AlA 8 prdtinall maliy

Person Plot

)

L A
momowmao

True Score
BER NN WW

I ]

mo

o
Theta

T — — — TIF - —-— TsE|
YY) dadatll HLaadl clasleal) Allag (luad) Uadll (2) J<a
9 il e closladl A (gpemdll el ol coDlel J<EN e ailaadle (Ko WS
.0.94 il 5,080 Cleglaall Ala i dad el celly ) daleayl

:Z\...ﬁha;‘g\ Sl
SPSS Gialdl Creraiul—
(jmetrik 4,1.1) zaliy Crardinl -
ralaliiiay)
el oLl gl g s LoaY) e
Aaalall Dl aag Ll ) pa 2D JLEAY) )
: Cilana gl
(bl by Sy Sy (golal) AalSl) Clawd) Gl #3ls Jlasiad @
Qulally Tlaal) ) CleaY Lpaldl (ailadll zlaids sl
LY )
Rl ity Gasys 8 NVl Jabailly Glaell )l sl o) o
- il s ng) Asliall dalaally Cilaalalls Gl

314 Al § 4y 90 i) & slall Alaa
2025 10V e~ 12 (161) 2221l



dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

r -7l

C G zases Ghy NV Qs claa) ks ) Caags A shal. 1
Apahae¥) dlsjpall el Leliyy alee N 3500 5l calaa LG #3500 )

b (el el abee D oo ) 23l aladial Cings Al ehal.2
LD e el sl chlasly NG Qs cblal sk
Jaalall

b Al clacd) ks Ll Apll G Alhe Ciag Ay shal.3
daalall Aol (ool TV} daasl) o) chael Slas) dulasl

315 Aadill 5 49 5 53 o slall Alaa
2025 10V e~ 12 (161) 2221l



dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

: sdlaal)
dlag syaally chaall allae st clatind (2018): 2aae Jljd ¢ 25c 5ol @
Aabedll D Saaslll z3salll alaial Ldyed) chadll HLasY ileshed

c 1 sae ¢ 1T alsa ¢ Augailly dadil) ciladdy

G salell Aagliiall clishaall HLad) o (2002) . @l agiall (6 JT @
DSHe dlae Lokl Ay dagall dnae ABNNY) dlsjd) Glldsy OUa e
292 — 234 [a 21 202l cdnlus) Eagalll

@ sl Wiy edis da 3k (2013), LSS s A& canyill o
A )uiSa) el Al LIS g Akl e (oadaed) —Granll) aidaill Jae
- Ogpdiadly GBI alaall, d0)aSlY) daals 4l 400S dla,

& daall Lanye Ladiall @hlaa¥) ((2001) Sasess il Za Do o
SR oyl KAl Dpesiilly Aug ) YLl

padlolsat) LY dwaldl (ailasll(2023), s Gl Dol o
Ay Ll s aledl el z35aBU Wy(g) adtiall (ggisal) Apusyadll
(27, 1) 22all, Ligasill aglally Qla¥) 8 Locdlal) dlas, daslacy)

cudil) aleg dull A asgiilly (bl L(2003) oy < isgas (b (Olegdd @
¢aaiall Anyall hley) Aga (1l (A sl aleg el JelS S dea i
.‘?.u\_;“ QUSY Sla topall

astall (3 Gunlaally claa¥) (2002) ¢ o cpal Gladlug des) #Dla slya o
cpaadl QBSI ¢ gl ¢ lgailadg laalael culghd Luwailly dgo il

Al pais & chadlly diladl sae 5. (2020) .« alle 308 desa ¢ 25d00 @
dagidall Geadll daals Alaa ¢ (griahlll aleall el z3gaill plasials o il
A1 s 32 aaall ¢ Doiilly Lo il) ladpally Sl

e Waller,N:reise S(2010) Measuring Psychathology with non —

standard IRT model Fitting the four parameter model to the
MMPL , in.

316 Aadill 5 49 5 53 o slall Alaa
2025 10V e~ 12 (161) 2221l




dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

e Chanlee W & Ankenmann R (2007) Generating dichotomous
item score with the four-parameter Beta compound binomial
model Journal of Education Measurement, 44(33),221-225.-

e Riveiro, M& Falkman.G. (2013). Supporting the Analytical
Reasoning Process in Maritime Anomaly Detection:
Evaluation and Experimental Design. Informatics Research
Centre, University of Skovde, Sweden, available online at:
http://www.his.se/pagefiles/34399/papersthesis/supportinga
nalyticalreasoningevaluationdesign.pdf.

e de Gruijter, D. N. M. & van der Kamp, L. J. Th. (2005).
Statistical Test Theory for Education and Psychology. D. N.
M. de Gruijter & L. J. Th. Van der Kamp

e Baker, Frank B., & Kim, Seock-Ho. (2004). Item Response
Theory: Parameter Estimation Techniques. (2 ed), New York:
Revised and Expanded, Marcel Dekker, INC.

e Magis, D., & Raiche, G. (2012). Random Generation of
Response Patterns Under Computerized A Daptive Testing

e Baker, Frank B. 2001. The Basic of Item Response Theory.
ERIC Clearinghouse on Assessment and Evaluation.

e De Ayala, R.J. (2003). The theory and practice of item
response theory. NEW YORK, NY: Guliford.

e Loken, Eric., & Rulison, Kelly L. (2010). Estimation of A
Four Parameter Item Response Theory Model. British Joumal
of Mathematical and Statistical Psychology, 63(3): 509-525.

e Siribunnam, R and Tayraukham.S.(2009). Effects of 7-E.
KWL and Conventional Instruction on Analytical Thinking.
Learning Achievement and Attitudes toward Chemistry
Learning. Journal of Social Sciences 5(4): 279-282. 2009.
Thailand.

7 g

2025 10V e~ 12 (161) 2221l


http://www.his.se/pagefiles/34399/papersthesis/supportinga%20nalyticalreasoningevaluationdesign.pdf
http://www.his.se/pagefiles/34399/papersthesis/supportinga%20nalyticalreasoningevaluationdesign.pdf

dnalall Ll o VY Jaladl) JLARI gk B (gl Sl gz isal) Jlenind

e Hambleton, R.K &Traub, R.E (1985) : Analysis of Empirical
data using two logistic trait models . British journal of
mathematical and statistical psychology. Vol .26,195-211

e Riveiro, M& Falkman, G. (2013). Supporting the Analytical
Reasoning Process in Maritime Anomaly Detection:
Evaluation and Experimental Design, Informatics Research
Centre, University of Skovde, Sweden, available online at:
http://www.his.se/pagefiles/34399/papersthesis/supportinga
nalyticalreasoningevaluationdesign.pdf

e Card, s. k.(2005) The Science of Analytical Reasoning.
Chapter 2 in Illuminating the Path: the Research and
Development Agenda for Visual Analytics. Richland, WA:
National Visualization and Analytics Center; 2005.
(http://nvac.pnl.gov/agenda.stm#book) (2-7-2008

e Loken, Eric., & Rulison, Kelly L. (2010), Estimation of A
Four Parameter Item Response Theory -Model. British
Joumal of Mathematical and Statistical Psychology. 63,3):
509-525

318 Aadill 5 49 5 53 o slall Alaa
2025 10V e~ 12 (161) 2221l



