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Abstract

This study aimed at employing Item Response Theory for constructing
achievement test (Rasch model).

For achieving this objective, one test were prepared for first secondary grade in
computer Curriculum, it consisted (51) items for various forms each was
administered among a sample of (405) male and female students in the first
secondary grade in Relizane city during the scholastic year 2018/2019.

The methodology adopted by this study is the descriptive methodology, the
statistical software (Winsteps) and (SPSS) used to analyze the data.

The results indicated (14) item misfit the assumptions of the Rasch model, the
calibration Rasch model indicated misfiting (14) items and (19) person to the
Rasch model. Furthermore, the Rasch model was determine evidence to the
construct validity and examine the reliability, the Item-reliability and Item-
separation-index for test are 0.92 and 6.88 respectively (the item difficulty
hierarchy with precisely located items), while for Person-reliability and Person-
separation-index are 0.66 and 1.32 respectively (the test distinguish between
high and low performers with enough levels)

The study showed that statistically there are no difference in difficulty
between various forms of items where when using Rasch model.

Keywords: Test achievement, IRT, Rasch model, computer Curriculum




Résumé :
Cette étude a pour but de recherche la construction des tests d’évaluation
scolaires suivant la théorie de la réponse a un item (modéle de Rasch,).

Pour atteindre cet objectif, nous avons construit un test d’évaluation scolaire en
matiére d’informatique pour les classes premiére année secondaire, ce test est
composé de (51) différentes formes des items, appliquer sur échantillon 420
éléves a la commune de Relizane pour I'année scolaire 2018/2019

En se basant sur la méthodologie descriptive, nous les avant analysé données a
travers les outils statistiques suivant : (Spss ) dans la version (25) et le
(WINSTEPS) pour I'ajustement du modele aux données.

Les Résultats montré que (14) items sont inadaptés aux hypotheses du modele,
et (14) items et (19) personnes ne sont pas ajustement au modele.

L’estimation de validation du test, a été vérifiée et ce grace a diverses preuves
de la validité de construction, En ce qui concerne la fiabilité le test distingue avec
une excellence fiabilité et des niveaux suffisamment différents les compétences
des élevés que (Person-Fiabilité-index =0.66 ; Person-séparation-index=1.32) .les
items aient une hiérarchisation fiable et précise (ltem-Fiabilité-Index =092 ;
(Item-séparation-Index=6.88).

Statistiguement I'étude a montré qu’il n'y a pas de différence entre les des
différentes formes d'items et leurs difficulté suivant le modele de Rasch.

Mots-clés: tests d’évaluation scolaire, IRT, modele de Rasch; Informatique
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INPUT: 389 PERSON 37 ITEM REPORTED: 389 PERSON 37 ITEM 2 CATS WINSTEPS 3.72.3

PERSON: REAL SEP.: 1.71 REL.: .75 ... ITEM: REAL SEP.: 6.34 REL.: .98
ITEM STATISTICS: ENTRY ORDER

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT | PT-MEASURE |EXACT MATCH|

\
|[NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%| ITEM

| mm fommmm - fommmm - fommmm - fommmm - to———- |

| 1 217 389 .42 .1171.19 5.111.27 5.3 .10 .34| 55.0 65.3| az-1
1 2 327 389 -1.17 .1411.01 L101.17 1.2] .22 .26] 84.8 84.2] a3-1
} 3 327 389 -1.17 .14] .96 -.5] .85 -1.2] .33 .26] 84.3 84.2] a4-1
} 4 238 389 .17 .1111.05 1.211.08 1.5] .28 .34] 62.5 66.8] a5-1
} 5 199 389 .63 .1111.04 1.311.06 1.4 .29 .35] 62.5 64.8] a6-1
} 6 242 389 .12 .11 .95 -1.3| .90 -1.8]| .41 .34] 67.1 67.2] a7-1
: 7 277 389 -.34 .1211.10 1.901.17 2.1 .18 .32 71.7 72.7] a8-1
1 8 209 389 .51 L1171.11 3.111.13 2.8]| .21 .35 57.3 65.0] a9-1
: 9 175 389 .91 L1101.17 4.5|1.22 4.5] .14 .35] 58.1 65.2| al0-
Tl 10 252 389 -.01 .1111.05 1.211.05 L9 .27 .33] 67.1 68.4] all-
Tl 11 160 389 1.09 .1111.06 1.611.09 1.7] .27 .34] 62.5 66.0] al2-
Tl 12 326 389 -1.15 141 .92 -.91 .76 -1.9] .39 .26] 84.1 83.9] bl-1
} 13 311 389 -.87 .1311.04 .5]11.06 .5 .24 .29] 79.4 80.3] b2-1
: 14 285 389 -.45 .12 .88 -2.1| .81 -2.4| .46 .31] 76.6 T74.3| b3-2
1 15 176 389 .90 11 .97 -.91 .95 -1.2] .39 .35] 68.1 65.2] be6-1
: 16 220 389 .38 .1111.08 2.311.12 2.5] .24 .34| 59.9 65.4| b7-2
1 17 294 389 -.59 .12] .98 -.31 .89 -1.2] .35 .30] 76.6 76.3] b8-1
} 18 280 389 -.38 .1211.01 .311.03 L4 .29 .32 73.0 73.3] cl

} 19 135 389 1.40 11 .99 -.11 .98 -.3]1 .34 .33] 68.4 68.7| c2

} 20 234 389 .22 .11]1.05 1.311.07 1.4] .27 .34 65.8 66.4] c3

} 21 288 389 -.50 121 .94 -1.0] .92 -1.0]| .38 .31 74.8 75.0] c5

} 22 315 389 -.94 .14 .94 -.7] .88 -1.0]| .36 .28 82.5 81.3| cé6

} 23 222 389 .36 111 .98 -.5] .99 -.2| .36 .34| 63.5 65.6| c7

} 24 218 389 .41 .1101.02 .611.03 .6 .32 .34| 65.6 65.3| c8

} 25 338 389 -1.42 .1611.09 .911.38 2.21 .08 .25 86.6 87.0] dil

\
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\ 26 338 389 -1.42 .16 .93 -.6 .73 -1.9] .36 .25| 86. 87.01 d3
: 27 260 389 =511 .11 .88 -2.8| .81 -=3.1| .49 .33 72. 69.6| el
: 28 202 389 .60 AL 88 =3.6) 85 =3.9] 50 -39 7l 64.9| e4
: 29 267 389 =520 .12 .88 -2.7| .80 -=3.0| .49 .32 T1. 70.8] f1
: 30 271 389 =26 A2 8T =2.8) W7 =3.9] 50 .32 73. 71.5] f2
: 31 285 389 -.45 121 .89 -2.0| .78 =-2.9| .47 3L TS 74.3] £3
: 32 212 389 .48 11 .91 -=2.7| .89 =-2.5| .46 -39 7l 65.1| f4
: 33 149 389 1.22 1101011 2.711.17 3.01 .20 .34] 61. 67.1] gl
: 34 293 389 -.57 121 .94 -.91 .93 -.81 .37 .30 77. 76.11 g2
} 35 262 389 -.14 .1111.02 .511.00 .0 .31 .331 69. 69.9] g3
: 36 178 389 .88 .11]1.08 2.111.08 1.8] .26 .35| 60. 65.1| g4
1 37 131 389 1.45 11| .98 -.5] .98 -.4]1 .36 .331 70. 69.3| h2
} ———————————————————————————————————— +-——--— +-——-—— - t-—— +-—-——- |

| MEAN 246.3 389.0 .00 1211.00 11 .99 .0 | 70. 71.6]

} S.D. 58.1 .0 .78 .01 .08 2.0 .15 2.2 | 8. 7.0

\
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INPUT: 405 PERSON 37 ITEM REPORTED: 405 PERSON 37 ITEM 2 CATS WINSTEPS 3.72.3

PERSON: REAL SEP.: 1.75 REL.: .75 ... ITEM: REAL SEP.: 6.37 REL.: .98

PERSON STATISTICS: ENTRY ORDER

|ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PT-MEASURE |EXACT MATCH|
|

INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXP%]|
PERSON |

[ = - - +-———- t+t--————- +-——-
T—l 1 31 37 1.83 .4611.10 .4]11.64 1.4] .02 .26] 83.8 83.8]
T | 2 30 37 1.63 .44] .88 -.4] .64 -1.0] .48 .27] 81.1 81.1]
T | 3 27 37 1.12 .3911.02 .2]11.15 71 .26 .311 70.3 73.8]
? | 4 28 37 1.28 .401 .97 -.1| .81 -.6| .38 301 75.7 76.0]
? | 5 27 37 1.12 .3911.17 1.011.17 .71 .10 .311 70.3 73.8]
? | 6 22 37 .44 .36 .75 =2.1] .71 -2.0| .65 .34] 78.4 66.1]
? | 7 19 37 .06 .3511.05 .511.08 .61 .27 .35] 62.2 64.9]
T | 8 20 37 .19 .35] .87 -1.1] .92 -.5| .48 .35] 78.4 65.1]
? | 9 22 37 .44 .361 .93 -.6| .91 -.6| .43 .34] 73.0 66.1]
? |10 18 37 -.06 .3511.14 1.2]1.17 1.2] .17 .35] 51.4 64.9]
TO 11 18 37 -.06 .3511.19 1.611.28 2.0 .09 .35] 56.8 64.9]
Tl 12 17 37 -.18 .35 .97 -.2| .94 -.41 .39 .35] 67.6 65.0]
Tz 13 18 37 -.06 .35]1.32 2.611.38 2.6| -.06 .35] 45.9 64.9]
TB 14 15 37 -.43 .3611.09 .811.17 1.1] .21 .34] 67.6 66.3]
T4 15 16 37 -.31 .3511.09 .811.09 .61 .24 .34] 67.6 65.5]
TS 16 13 37 -.69 371 .87 -.9] .85 -.8] .49 .33 78.4 68.9]
T6 17 30 37 1.63 .441 .99 .111.29 .81 .22 .271 81.1 81.1]
T7 18 27 37 1.12 .39 .94 -.311.05 .31 .36 .31 70.3 73.8]
TS 19 29 37 1.44 .42 .95 -.11 .79 -.6] .39 .29 81.1 78.4]
T9 éo 25 37 .83 371 .87 -.91 .79 -1.0] .51 331 75.7 70.1]
20 |
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TABLE OF MEASURES ON TEST OF 23 ITEM

MEASURE S.E. | SCORE MEASURE S.E. | SCORE MEASURE S.E. |
| m e o o o |
-4.66E  1.84 | 8 -.75 47 | 16 .96 49 |
-3.41 1.04 | 9 -.53 46 | 17 1.21 51 |
-2.64 .76 | 10 -.32 46 | 18 1.49 .54 |
-2.16 .64 | 11 -.12 45 | 19 1.80 .58 |
-1.79 .57 | 12 .09 45 | 20 2.18 65 |
-1.49 .53 | 13 .30 46 | 21 2.67 76
-1.22 .50 | 14 .51 46 | 22 3.44 1.04 |
-.98 .48 | 15 .73 47 | 23 4.71E  1.85 |

CURRENT VALUES, UMEAN=.0000 USCALE=1.0000
TO SET MEASURE RANGE AS 0-100, UMEAN=49.7538 USCALE=10.6755

TO SET MEASURE RANGE TO MATCH RAW SCORE RANGE, UMEAN=11.4434 USCALE=2.4554
Predicting Score from Measure: Score = Measure * 3.1745 + 11.4971

omaQMEm™-XH

Mmx0 O 0Wn

PR R RRRRPRRREEREDNDNDN
CORNWMEUU O JOWOWORNW

O DN W™ Uy J

Predicting Measure from Score: Measure = Score * .2993 + -3.4410

RAW SCORE-MEASURE OGIVE FOR COMPLETE TEST

—4————- - to———- - o= fo———- o o o o +-
+ E +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
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+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ * +
+ E +
—t————- - o= - o o o - e - +-
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MEASURE
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INPUT: 389 PERSON 23 ITEM REPORTED: 389 PERSON 23 ITEM 2 CATS WINSTEPS
3.72.3

TABLE OF SAMPLE NORMS (500/100) AND FREQUENCIES CORRESPONDING TO COMPLETE
TEST

| SCORE  MEASURE S.E.|NORMED S.E. FREQUENCY $ CUM.FREQ. $ PERCENTILE |
| === o |
| 0 -4.66E 1.84] -118 206 0 0 0 .0 0

| 1 -3.41 1.04] 22 116 0 0 0 .0 0 |
| 2 -2.64 .76] 108 85 0 0 0 .0 0 |
| 3 -2.16 .64 162 72 1 3 1 .3 1

| 4 -1.79 .57 203 64 1 3 2 .5 1

| 5 -1.49 .531 237 60 3 8 5 1.3 1

| 6 -1.22 .50 267 56 1 3 6 1.5 1

| 7 -.98 .48 294 54 1 3 7 1.8 2
| 8 -.75 .47 320 53 2 .5 9 2.3 2
| 9 -.53 .46| 344 52 16 4.1 25 6.4 4
| 10 -.32 .46| 368 51 16 4.1 41 10.5 8 |
| 11 -.12 .45| 391 51 23 5.9 64 16.5 13
| 12 .09 .45] 414 51 27 6.9 91 23.4 20 |
| 13 .30 .46| 437 51 25 6.4 116 29.8 27 |
| 14 .51 .46| 461 52 42 10.8 158 40.6 35 |
| 15 .73 .47| 485 53 28 7.2 186 47.8 44 |
| 16 .96 .49 511 55 50 12.9 236 60.7 54 |
| 17 1.21 .51 539 57 41 10.5 277 71.2 66

| 18 1.49 .54 570 60 42 10.8 319 82.0 77|
| 19 1.80 .58] 605 65 37 9.5 356 91.5 87 |
| 20 2.18 .65] 647 72 14 3.6 370 95.1 93 |
| 21 2.67 .76 702 86 13 3.3 383 98.5 97 |
| 22 3.44 1.04] 789 116 6 1.5 389 100.0 99

| 23 4.71E 1.85] 930 207 0 0 389 100.0 100 |

THE NORMED SCALE IS EQUIVALENT TO UIMEAN= 403.4756 USCALE= 111.8367
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(08) alal
Rudolf Debelak s Purya Baghaei _sisall o

Purya Baghaei 23 aolt 2019 11:58 (il y a 10 jours)

A moi

Hi Adda

it dependes on the programme you use. but usually 'infit' and 'outfit' statistics are used.

You should read alot about the Rasch model. you can start with Bond And Fox (2015, 3rd ed.).
also there are lot of good papers in the following sites.

http://www.rasch.org/rmt/index.htm

http://www.rasch.org/rasch.htm

you can also ask questions on the Rasch forum.
http://raschforum.boards.net/

Regards
Purya

Rudolf Debelak jeu. 22 aolt 10:45 (il y a 11 jours)

A moi

Dear Bachir Adda,

I am sorry, but | do not know any general conditions that guarantee a fit to the Rasch model. A good fit to the
Rasch model is always also dependent on the population; you can have a good fit to the Rasch model with
one population, but a bad fit with a different one.

Kind regards
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