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The Effect of Multiple True-False Test Scoring Method
on the Accuracy of Estimating Ability and Item Difficulty
Parameters Using Partial Credit Model

Marwan Al Smadi, Faculty of Education, Irbid private Universityy,
Irbid, Jordan.

Yousef Al Sawalmeh, Faculty of Education, Yarmouk University,
Irbid, Jordan

Abstract: The purpose of the study was to examine the effect of
the multiple true-false test scoring method on the accuracy of
estimating ability and difficulty parameters using Partial
Credit Model. To achieve this goal, a multiple true- false
mathematics test composed of (35) multiple true-false items
was developed and administered to (873) male and female 11"
graders of the literary stream and the information technology
stream in Irbid First Directorate of Education. The test was
scored by using four different methods that varied in the
degree of considering partial knowledge . By using BIGSTEPS
, estimates of individuals' abilities, items difficulty values,
standard errors ,and person and item fit statistics were
obtained for each scoring method. Data was re-analyzed after
excluding misfitting subjects and items. The findings of the
study indicated that the fourth method in which partial
knowledge was most considered is the most accurate method
for estimating ability and item difficulty parameters.
(Keywords :Scoring Method, Multiple True-False Tests,
Modern Test Theory, Partial Credit Model).
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TABLE 21.1 ANALYZED:

642 PERSONS, 30 ITEMS, Scoring Method 1

SUMMARY OF MEASURED STEPS
ITEM DIFFICULTY OF

ITEM NUMBER: 1
-1.25 ADDED TO MEASURES

e +
|CATEGORY OBSERVED| MEASURE | COHERENCE|INFIT OUTFIT|
| LABEL COUNT |AVERGE EXP.| M->C C->M| MNSQ MNSQ|
[-==—==—m— Fommmm $omm - Fommmm I
| o0 277 | -1.28 -1.43| 56% 56%| 1.15 1.21]
|1 365 | -0.60 -0.49| 67% 66%| 1.13 1.15]
A +

AVERAGE MEASURE is mean of (Bn-Di), EXP.

is expected value.

M->C = Does Measure imply Category? C->M = Does Category imply Measure?
DICHOTOMOUS CURVES
P R Fo—m— Fo—mm— Fo———— ++
R 1.0 + +
o I |
B |0 1]
A | 000000 111111 |
B 0.8 + 00000 11111 +
I | 0000 1111 |
L | 0000 1111 |
I | 000 111 |
T 0.6 + 000 111 +
Y | 000 111 |
0.5 + *kk +
o) | 111 000 I
F 0.4 + 111 000 +
| 111 000 |
R | 1111 0000 |
E | 1111 0000 |
S 0.2 + 11111 00000 +
P | 111111 000000 |
(0] 11 0l
N I I
s 0.0 + +
E - Fommm Fomm - Fommm ++
-2 -1 0 1 2

PERSON [MINUS]
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Scoring Method 2 ,SUMMARY OF MEASURED STEPS ITEM NUMBER: 1

ITEM DIFFICULTY OF -0.46 ADDED TO MEASURES

T it e E L +
|CATEGORY OBSERVED| MEASURE | COHERENCE|INFIT OUTFIT| STEP |
| LABEL COUNT |AVERGE EXP.| M->C C->M| MNSQ MNSQ|CALIBRATN|
[=—=———mmm o oo Fommmmm oo - I
| 0 211 | -0.31 -0.45| 58% 4%| 1.20 1.32|] NONE |
|1 66 | -0.24 -0.20| 11% 72%| 1.16 1.34| 1.29 |
| 2 365 | 0.06 0.14| 71% 37%| 1.16 1.18] -1.29%|
T i T R +

AVERAGE MEASURE is mean of (Bn-Di), EXP. is expected value.
M->C = Does Measure imply Category? C->M = Does Category imply Measure?

- +
|CATEGORY  STEP STEP | SCORE-TO-MEASURE  |THURSTONE |
| LABEL MEASURE S.E. | AT CAT. ----ZONE----|THRESHOLD |
[ === = mm e o e |
| o NONE |( -1.59) -INF -1.09] |
|1 0.83 0.09 | -0.46 -1.09 0.17| =-0.60 |
| 2 -1.75 0.09 |( 0.67) 0.17 +INF | =-0.32 |
A +

P ++-———————— tm————————— Fm———————— Fm———————— Fm———————— Fm———————— ++
R 1.0 +0000 2222+
o | 000000000 222222222 |
B | 0000 2222 |
a | 000 222 |
B 0.8 + 00 22 +
I | 0 2 |
L | 00 22 |
I | 0 2 |
T 0.6 + 0 2 +
Y | 00 22 |
0.5 + 02 +

(o) | * |
F 0.4 + 20 +
I 2 0 |

R | 22 00 |
E | 2 0 |
S 0.2 + 22 00 +
P | 22 00 |
o | 2%%1111111111111111111%%0 |
N | 11111 ******] Ixx***x11111 |
S 0.0 +****x*%%22222 00000 ** %%k x4
E ++-———————- +-——————— +-——————— +-——————— +-——————— +-——————— ++
-3 -2 -1 0 1 2 3

PERSON [MINUS] ITEM MEASURE

85



Gsaill polall b £, ¥ Al

Scoring Method 3 ,SUMMARY OF MEASURED STEPS ITEM NUMBER: 1
ITEM DIFFICULTY OF -0.40 ADDED TO MEASURES

e e +
|CATEGORY OBSERVED| MEASURE | COHERENCE|INFIT OUTFIT| STEP |
| LABEL COUNT |AVERGE EXP.| M->C C->M| MNSQ MNSQ|CALIBRATN|
[—==—=——m Fommmm $ommm - Fommmm $o—mm - I
) 62 | 0.13 -0.05] 0% 0%| 1.21 1.46|] NONE |
|1 149 | 0.17 0.09] 32% 10%| 1.14 1.20| -0.45 |
| 2 66 | 0.21 0.26] 10% 68%| 1.34 1.41| 1.39 |
| 3 365 | 0.44 0.49| 72% 31%| 1.14 1.15| -0.94%|
T e +
et e e L e P R e e +
|CATEGORY  STEP STEP | SCORE-TO-MEASURE |THURSTONE|

| LABEL MEASURE S.E. | AT CAT. ----ZONE----|THRESHOLD |

| == mmmm e TR I e |

) NONE | ( -2.12) -INF -1.40] |

|1 -0.86 0.14 | -0.71 -1.40 -0.29] ~-1.10 |

|2 0.99 0.09 | 0.11 -0.29 0.61] -0.11 |

| 3 -1.34 0.09 |( 1.06) 0.61 +INF | 0.11 |
et L e E e PP e P +

CATEGORY PROBABILITIES: MODES - Step measures at intersections

P ++-—————- +-————— +-————— +-————— +-————— +-————— +-————— ++
R 1.0 + 333333333+
o ) 3333333 |
B | 0000 333 |
a | 000 33 |
B 0.8 + 000 33 +
I | 0 3 |
L | 00 3 |
I | 00 3 |
T 0.6 + 0 3 +
Y | 0 3 |
0.5 + 0 3 +

o | 00 3 |
F 0.4 + 111*11113 +
| 11 0o = |

R | 111 03 11 |
E | 11 * 1 |
s 0.2 + 11 30 11 +
P | 1111 33 00 1 |
o | 1111 3 222222%%222%** |
N 11 2% %**22 0000 ***%%22222 |
S 0.0 +***************3 0000000****************+
E ++-—————— +m—————— +m—————— tm—————— +m—————— +m—————— +m————— ++
-3 -2 -1 0 1 2 3 4

PERSON [MINUS] ITEM MEASURE
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Scoring Method 4, SUMMARY OF MEASURED STEPS ITEM NUMBER: 1
ITEM DIFFICULTY OF -0.39 ADDED TO MEASURES

e i +
|CATEGORY OBSERVED| MEASURE | COHERENCE|INFIT OUTFIT| STEP |
| LABEL COUNT |AVERGE EXP.| M->C C->M| MNSQ MNSQ|CALIBRATN|
[-==—==—m— e et $ommm - Fommmm $ommm I
) 12 | 0.37 NONE| 0% 0%| 1.15 1.34] NONE |
|1 50 | 0.49 0.33] 0% 0%| 1.20 1.47| -0.77 |
| 2 149 | 0.51 0.45| 25% 8%| 1.12 1.17| -0.31 |
| 3 66 | 0.55 0.58| 10% 68%| 1.45 1.36] 1.72 |
| 4 365 | 0.75 0.79] 71% 29%| 1.14 1.12| -0.64%|
T et e L L E e +
o +
|CATEGORY  STEP STEP | SCORE-TO-MEASURE  |THURSTONE |

| LABEL MEASURE S.E. | AT CAT. ----ZONE----|THRESHOLD |

| === mmm e o R |

) NONE | ( -2.57) -INF -1.87| |

| 1 -1.16 0.30 | -1.11 -1.87 -0.62| -1.54 |

| 2 -0.70 0.14 | -0.24 -0.62 0.10] -0.58 |

| 3 1.33 0.09 | 0.45 0.10 0.93] 0.22 |

| 4 -1.03 0.09 |( 1.38) 0.93 +INF | 0.44 |

e L E e PP P P +

CATEGORY PROBABILITIES: MODES - Step measures at intersections

P ++-—-——- +-————- +-————— +-———- +-————— +-———- +-————— +-———- ++
R 1.0 + 444444+
o 100000 444444 [
B | 0000 444 [
a | 00 44 |
B 0.8 + 00 4 +
I | 00 4 [
L | 0 4 [
I | 00 4 |
T 0.6 + 0 4 +
Y | 0 4 [
0.5 + 0 4 +

o | 0 4 [
F 0.4 + 0 222 4 +
| 111%11%2 2% [

R | 111 *2 11 4 2 [
E | 11 20 14 22 |
S 0.2 + 11 22 0 411 2 +
P | 111 2 ox 1 22 [
o | 1111 222 4 *333%%3333%% |
N 111111 2222 *%*%*33 0000 111  ***%*33333 |
S 0.0 +************************ 0000*******************+
E ++-————- +-———— +m————— +-———— +m————— +-———— +m————— +-———— ++
-4 -3 -2 -1 0 1 2 3 4

PERSON [MINUS] ITEM MEASURE
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