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A comparison between the Rasch Model and Classical Test Theory methods
in Analyzing and calibrating test of geometric thinking levels
based on Van Hiele theory

Rachid ZIAD" Mansour BOUKSARA
Oran (2)University, Algeria

Abstract

The present study aims to compare Classical Test Theory (CTT) with Rasch model in Analyzing and calibrating
a Criterion Referenced Test (CRT) to measure levels of geometric thinking based on Van Hiele Theory. The test
of geometric thinking levels is a multiple choice test consisted of (28) items. The test was administered on an
exploratory sample and basic one, both of them composed of (681 males and females) students of secondary
school. The results of the test analysis according to the Classical Test Theory show good reliability and validity
indices, as well as an acceptable discrimination and difficulty index. In addition, the results of the calibrated test,
after excluding (6) item and (11) person, showed that the test was reliable. The reliability coefficient of the
items is (0.99) and the reliability coefficient of persons is (0.65), and also the items of test covered the difficulty
range well, between (-1.61 - 1.46) Logits, and values of the ability of persons between (3.44 - 4.63) Logits, and
all the 22 items lies within an acceptable range of MNSQ value (0.7-1.3) and ZSTD value (-0.2,0.2).

The results of the study showed superiority of the "Rasch" model in testing the validity and the reliability
of the test and examining the contribution of each item or person in its quality separately.
Keywords: Classical Test Theory (CTT); Rasch model; Van Hiele theory; geometric Thinking.
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il Jlaal 44 0hsae same — L I e 50l slly 5 S daalay (laab ) 8 o) 5560 aal) slee ¢l yeaie =
s Al — (o0l g A & e (lasly ) Bale B Ak 5 ) (g3l Dl el (b — 5 S g (lply
(3 (ol 5 595 ailes 35d) (558 s egsl3 O ol ¢ Lo 0 208y = laeaally a5 ()5S Lo e 3L
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3l 1004 (577) (e Ailedl) Apualis) Aiell i g€5 il g ¢ HLaa) colagbend 33000 i
(7/5) Jsal sl G5 momaail) # i aladialys HEaY) e 5200 4ls) s —

rdaddieeal) Auilany) culld)

dflan¥l dalladll o) o) & «(Spss v21) peldia¥ o glell 4dlas) 4o jall Glaldl aadi
(2017) bl Sad 1 (Winsteps v4.0.0) (Sbas¥l zeabi pll Laadiud LS (AN 3kl
i ) galal i sle s (i) zasall 385 HLEAY) mi S b cLinacre,M

lgidiblia g A yal) il L2 o
o AaSaudSl) 4 il aladialy pwdigl) aSE cilgiaa LERY A e sG] (ailadd) L .1
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o il g o aaall g Ay small) SRV e Jidaty lialdl 26 Jsadl 1 e Gl
d DS Ay Skl il Saall
:1tem difficalty index <adal) 4y gra .1

il e Bobe s Al gl S8l Gl gl Hlial G jie dpra delre lual
ol Cingl (181 2014 callus). dapmaa Alal 32 il o Ialal ol Gaa gndall i)
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Da) @y jie 8 Adiad)l @l s 5 (310 (1994 Galisd) 750 asas G slaal)
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oSl g LA Gl Hua S pdge ala) B OBl Leartiad ) A5, )
(Brennan, 1972) e~ i@l All5 «The B index Approach (<) wadll Jalae 44 )l & gl
Suad COlelae pen i 8] e el ASas LAY Clajhe Gud Gl pbse lus
e J8 5 (15) 52kl capal (o ilS (0.60) a5 dad lof of LS Aia so cleles il yidll
oSal lss) @lajid Gual cOlees ad o @ o(3) s gl camal (e culS (0.21)
(1939) IS cawad ¢(0.41) 5 8 lua haugia (0.60-0.21) (n Lo a5 gl
i Lo ailly Algie a8 (0.30 Y 0.10) o Loz o 55 A0 Suall Clles a8 Gl Kelley
st Lo s 33k (23) dllin o) LS o(Kelley, T. L. 1939, 17-24) sua af 48 0.30
Lty ¢(0.30) Zagll e 51 3 5lany bara uad CDlelra Lgd HLEa¥) < jie (e (%82.14)
On Apdels Gnd COlelae L LAY Glajie e (%14.28) Jia L o jie (4) Sl
Crund ((0.20) cre S LLaaV) iy il Gl Jeleal dad 5l 228 Vg (029 — 0.20)
ad e Jy 1y dlgie a8 (030 ) 0.10) Gn 2 o 5 3 iy il Gua ad " LS

Alsaie g dpulio S COlabaay gl Saill Gl dlae AR} Gl ia

LAY (aa (e (a3

G WS) (10) oseS sl je Bl cLawshe (1975) dslee aladinly s ginal) (38a .1.3
836 (12) sbaiisd 5 33 ke (28) e (7£74.74) 5 sis (CVR;) i3l Gl 4o (4asasd
Algide B duws o Ll uas aaa]

Sl BLaY) dlad ikl aal yomy ()l cpesil) Solad) Gl el Gaa 2.3
o) g alall BLaY) cilaliijlb AuKY Aajally (ol giall) Ao il il HlaaY) sy Libs )
Bas oY 1ok s L peladl) Galie Gaulad da 0 b Gae i I LEAYT S @laid) e el
Gaal o3a b LAY Leilay A Aed) Sl Ul Caiay 2 e sl uilas
(169 2015 () 3 su5 o Juld) HLasd o il oSl Gaa Loaa ) A5



36 | Anmise (50 -24) .2018 Lu)ke .(1)6 LgaUly Loaniall polall Aloma
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*%0.635  **0.288  **0.200 #*0.385 Goadl S LS
*20.736  **0.330  **0.381 a5l L
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*#0.693 N

(0.01) A3 (s sime vie Lilaal Jlo **

A Aspall s el A da Al Ga LY E e b of (1) Jsaad) e oy
(0.736 5 0.635) (s in gl i Ay 58 Jalii 5 lalaa Amy V1 SLAAY) il gisa (g (5 5—bana (S
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(Livingston,1972) (ysiwaiid jd%e Glalll adiud WS (Jshll mmail Gl g5 —Ole gaew Aalas

e el ae o elig aa el B S LoVl S Jeles alag) 3 aadiuy 3

(2) dsaa
B3l g 1 auali (577) Apulaa¥) Adpall g JLaiadl cll) Jalaa o

Osimadbl Jalaa O — Clamm Jalaa — A8 Aalas (g ) by ginsa
(Livingston,1972) Johll paaiat ay KR20¢) g L (rigl) asantt
0.38 0.70 0.32 sadl S S,
0.66 0.76 0.39 il s
0.75 0.81 0.46 Y 4
0.77 0.65 0.27 " Yy

0.70 LSy
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G Sl LA (K-R20) (ysmasbiiy — a8 delas ad o (2)d528)) (e oy
S LY Jelae G (o Lo Lo g Aaidie ad LASOU 35 oSl G Y1 (0l siadll)
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Dleel 8 Gl 5 ) (5 Sina s atlall (5 gl 3 O gaall 320N de Guilan ) alassl
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(352 2007 i sia) 4l gl S Jidal) cplall jady ey
L sk il Ausell LY ' ol Jlaal ) Ceay A i) aa gl e
Usiskin,1982 ;Grawley ) (s DS 4l o & ela LS il Al Jalaa aledsl oa ‘(Usiskin, 1982)
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S sl Al o e a2 50 e :Unidimensionality aed) Laal ol ) e gBadl ~1
Lau,1996 ; Spray,Addel-) el dplal dpm i @llgil L difie saadl Llaiu¥) zila o
tlad 5 (iilidae (pfiagia g (i g al 8Y) 138 Lol 23 a8 o(Fattah,Huamg and Lau,1997
LSl (i) zised dalad A5 Hhay (Al 4y k) ALY Lalall Jlatl) 45, 5k
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Parallel analysis on data permutation

= Eigenvalues {(=mean = 10}

= Parallel Analysis (n = 2

5 — COptimal Coordinates (n= 2}
Acceleration Factar{in = 1 )

Eigenvalues

Components
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a5all 13g] (96 21.7) el lilaas Cum A0S Al 50l 3 (38a5
Unexplained Variance in 1st ) Sl Jalall o jud g2l cplall G of oo A el .2
138 5 .(74.7) el Alad) A 0l 8 (35 Lo 3a g (75) e 8 4ied (5585 of Cany (contrast
aaadl dolal e AT Js
Unexplained ) S Jalall oty 3l colill Gowil alQH j3al) dad oo CJE) clad) .3
G Giad Lo 1aa s (3) daill e i (5S §) axm VI Gaay 3 (Variance in 1st contrast
(Linacre, 2006, 272) . saaaall dasill (o Ji a5 (1.6885) el Jomusy



40 | Amiso (50 -24) .2018 Lu)ke .(1)6 LgaUly Loaniall polall Aloma

:Local Independence ((Asall) 2 gall DAL (al 38 (e (3823l -2

AW @l &l o acagdl BlagY e Lo IS Sy Baae @k & el
Q3 —Las¥ (Yen,1984) "o;— " Wl 4 ta j8) L 33kl 08 (jn (9 <Dichotomous Items
3xy el e 530 sl Bli V) Jelaa 38 Q3 Ldigay 5ahall anmsall Bl D 1 55
.9 «(Zenisky and Hammbleton and Sireci, 2002) _S3 a8y ol daw)l lava
PN (al ) e sl sl ) S e SlaaV) sl 1aa o (Ayala, 2009)
2 g Q3 e lualy cclaidl zlsi om b sl ADe oy il sl
o saiall Aamall HlaY) Jlcinl ol 5 o2 adiud 2l Gllig (asaie S (0D) ,a i
e Sall Q3 haaVl e sl dale 32cl€ Lculaidl U6l da Gllie (3
0.2 Zaidll (o 5S1 Q3 Ldipall 138 DA G il il 253 Bl )l 05 Y o o sall DALY
e oSI Q3 gl dillaall Aadll lae) ) «(Chen ;Thissen,1997) .0.2— Aadll (10 yaual
(Francis et al, 2001, 159-174) (Ayala, 2009, 133) e Yy j daaill 1 )d%6 Q3] > 0.2
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0.34 22 0.43 15 0.26 8 0.31 1
0.35 23 0.31 16 0.35 9 0.24 2
0.30 24 0.37 17 0.35 10 0.29 3
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0.27 26 0.31 19 0.34 12 0.33 5
0.34 27 0.49 20 0.42 13 0.35 6
0.18 28 0.31 21 0.33 14 0.28 7
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0.10  0.90 21 0.09 1.00 11 0.08 1.00 1
0.00  0.93 22 0.00 1.00 12 0.06  0.88 2
0.00 1.00 23 0.00 1.00 13 0.00 1.00 3
0.02  0.98 24 0.00  0.96 14 0.12 0.92 4
0.00 0.87 25 0.00 1.00 15 0.00 1.00 5
0.07  0.99 26 0.03 0.99 16 0.00 1.00 6
0.00 1.00 27 0.00 1.00 17 0.00 1.00 7
0.06  0.83 28 0.10  0.99 18 0.03 0.82 8

0.09 1.00 19 0.02 1.00 9

0.00 1.00 20 0.01 1.00 10
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