(6 i il ity 0 i ) (et gl s
oMo G (swatbaidl] ol | el e ol B30
Construction of a Computerized Adaptive Test Based on

Item Response Theory in Mathematics for Fourth Grade
Students in the Sultanate of Oman

Slos)
duas ) awps o plals iy Jlol
Amal Khalfan Humaid Mohamed AL-Hasani

Sogeat pos gl me iyds .o
Dr. Sherif Abdelrahman Al-Saudi

oles Ailabu - 443,40 daals
Doi: 10.21608/ejev.2025.447442

Y.Yo/ \'/‘\:L’wq.”e)l‘i.«-d
Y.\’o/i/\\':)_fi«.i.ﬂd}gé

sl YaY0) faajll de oyl qgasmall s dnen o Gl iy Ll Al
Cauall iyl Hl sale & 5yl Alatn¥) 4y Hh alaaiuly Cau s (4S5 laal
A pall A5l <L o) Ly il Lo pol) Uaal) | ae Al ) &l )

AYé_vo c(\‘/\)q ¢ paa cg\d—\i\j ?JM\}RTHJ:‘M

https://ejev.journals.ekb.eg



https://ejev.journals.ekb.eg/
https://ejev.journals.ekb.eg/

010 b (1) £ — (4) 5 « il o il o o el

iladaly 1) Bala (B B AN Alaiu) Ay a3 al oAty e (ASSE LAY Uy
Olas Adlabiwy () 2 ) Ciuall

oalidienl)

Caall by )l 8ole 8 o gna GESE LIRS el ) Al ) g
Al YA glee Al b bl Alaial) 4k sty ulad) gl )
Al Al all dye Cu 3K dia o)) giall aladiuly (Y YO/Y Y £) il all
Jeadl [l cillailae ao)fl e didday Wa (YYYY) (pe <l i) oliy 5 el
M\Jﬂ\ ¥eY J'SJ (mﬂ\dmjsmﬂ\upjsmh\ﬂbsM) ‘_,,.QJ\.Q_’_A
JL_UAY\ U)S.\S ‘ASM\ L_i‘JSSS\ Cld Al e L_ch)A;AJ\ ?TJA"A" 4,_\31;]\
gasjuszs:djsu\f@&;buﬁwﬁs(W)aﬁzs\,sﬁa(ﬁ)oﬂ
Ay Agiy) Aabeall Jeun Lae Al jall Gl ginddl JS e de jsas oy sl
e B (YY) o zdsal JS (gging rilad dag )l ) Aiiall ol @) i
Ao Ci3Siy s sinall dapla g 4y graall da ) Cua ezl ASE e
&l Caall e (e ddla 5 Wil (OA) (e s sanal) oSN HLaaSU oy il
(‘12) e adall qa_ao\_ul.@_d\ ) ga A LAY 58 A LAl Jled ddadlag
@.\Sﬂ\ ‘)Lu;\}\?@_dcd.\ja} c‘\.mjs.\ﬂ\@\}uﬂ\w‘)ﬁbw\ J\_u;\ (—;.1} ca)ss
e I gaall Ao gle Ol jaay HLERY) Tad Ganaa A el 35 58 g ca gaall
Ayl y Glesleall (L) Bk 385 ol i) oLl iy ¢+ 1)) o8 (5 siue
Gl b by JLEAY) el By dnaad D) 5al) (5 salll Adlaiay)
SEM< ) oball (5 bl Undll addiall (5 siveall 5 3 08l Cosllaall (5 sisall
&_1)5_5 J\ 4.1”::5\ t_\\JJsI (:\ﬁﬂ\ é\.c) ‘_A\ (J:u.u_,.m) J.IJS.I C._\L\.J\ &_1‘)@_2\‘5 (O>Ol
5l ) il ¢ gum g Uall) Q08 ) a5 e slaall (g Lo L 53 U i AS
JJ} 4,)3\;3\ M\JJ\ k_l\;\‘).;‘\ ( BaldtLY) L@.«M k-\L}\AJJj\ e AL)A;A (.\,ps.a
Glai o duu gaal) LK) ¢ HLAAY) Glae ddhalu 8 dpaladl) cleal)
easls e Jalally Al o sall Calina 8 Al aE & cad
305 b ominall il JB e Al pall sda 8 2xAl &K LAY aladiul
Oyl @ u\‘)\.u;‘}” XYY Jﬂi d}; R:AASMA PN ¢\ﬁ}} e&\lﬂj\j MJJ\
Aglal) Sl LaaWl L jall Y G5 ¢ gl )Al) Jpanil
LAY el Alatuy) Aol (i gae AKE LA Aalidal) cilalgl)
) ol dalasil

ISSN: 2537-0448 elSSN: 2537-0456



ol ey 3 el T 5l g8 5l Bl ) G i el s (it i 5 i

Abstract:

The study aims to investigate the effectiveness of
constructing a computerized adaptive test in mathematics for the
fourth grade using item response theory in the Sultanate of
Oman during the academic year 2024/2025 using the descriptive
approach. The final study sample for calibrating the item bank
consisted of (2222) male and female students from four
available governorates of the Sultanate (Muscat, Ad Dakhiliyah,
South Al Shargiyah and North Al Shargiyah). The current study
adopted the design of unequal groups with common items,
where the test consisted of (96) items.12 items were chosen as
linking items , taking into account that they should be of varying
difficulty and distributed in all academic contents, which
facilitates horizontal equivalence. Remaining items were divided
into four models, each model include (33) items, taking into
account the equivalence of the models in terms of degree of
difficulty and nature of the content. Initial experimental sample
for the computerized adaptive test consisted of (58) male and
female students from the fourth grade in North Al Shargiyah
Governorate, where the test was in its final form after deleting
(94) items. The sample was selected using the cluster random
method.Computrized adaptive test was applied to participants
according to specific technical criteria. The test began with
items of medium difficulty at an ability level of (0.61), and the
items were selected according to Fisher’s information methods,
specifically the weighted maximum likelihood method was
used. The test was completed using two criteria: achieving the
required level of ability and a low standard error of
measurement (SEM<0.01). Results showed a moderate to highly
accurate estimation of the students' abilities, providing a
moderate amount of information and a small amount of error.
Future research is also needed to examine the impact of these
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tests on improving academic achievement and reducing anxiety
associated with traditional tests.
Keywords: Computerized adaptive testing, poverty response
theory, Achievement Tests, Mathematics.
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