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An Development of Techniques for Assessing Student's
Analysis Thinking in Science using
Construct Mapping and Rasch Measurement'
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Abstract

The purposes of this study aimed to develop techniques for
assessing students’ analytical thinking in science using construct mapping
and Rasch measurement, to create test items for assessing students’
analytic thinking in science, and to evaluate the effectiveness of the
techniques for assessing students’ analytic thinking in science. The sample
was three hundred Grade 7 students in Kamphaengphet province and under
the Office of the 41st Educational Service Area. The study began by creating
and validating the construct maps of students’ analytic thinking in science
with student responses, then creating 4-option items for measuring the
grade 7 students’ analytical thinking in science. Each option was scored
differently.

The results are shown as follows: The construct map of students’
analytical thinking in science consisted of four ability levels (Beginning,
Basic, Proficient, and Advanced) and two dimensions (the Justification
dimension which consisted of Perception, Reasoning, Explaining, and
Summarizing levels and the Application dimension which consisted of
Remembering, Complying, Applying, and Advanced Applying levels). The
test consisted of 36 items. The test passed the criteria of the expert
judgment index and the similarity index at .80. Cronbach alpha coefficient
was .74 . The EAP/PV reliability was .74. Infit MNSQ statistics fell within the
acceptable range of .75 to 1.33. Split-half reliabilities computed from odd and
even items was .78 and first and second half items was at .49.

The assumed theoretical construct map showed its criterion zones of the

estimated abilities (9) as below -.52, -.52 - .06 , .07 — .50, above .50
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A1919N 1 Han1seeidadaulnafatsninen MNSQ uazA t

demau — KemSRANenn fadeu HAMERAN N
MNSG MNSQ

JusT1 1.08 1.2 il 21 0.95 0.7 il
JusT2 1.10 1.6 i) 22 1.08 15 il
JusT3 0.96 0.7 it 23 0.87 0.4 il
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JusTa 1.04 05 Patits 28 1.06 0.8 Pty
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JusT15 1.03 05 il 35 1.08 0.8 it
JUsT16 1.12 17 g 36 112 1.7
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JusT18 1.08 08 1 38 0.91 14

JusT18 118 26 39 0.70 5.2

JusT20 1.02 0.3 40 0.87 24
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Infit Meansquares
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ANINA 2 ANLSTHNDIANENNA AT

. ANINEN AN L

189 y g r T
~~~~~~~~~~~~~~ fanau U7 1 Ui 2 i 3
JUST1 -0.2 -0.33 0.02 0.17
JUST2 0.49 0.12 0.38

JUST3 -0.49 -1 -0.02 0.57
JUST4 -0.31 -0.5 -0.12 0.31
JUST5 -0.09 -0.38 -0.04 0.32
JUST6 -0.83 -0.77 -0.22 0.18
JUST? -0.36 -0.3 -0.06

JUST8 0.03 -0.46 -0.01 0.44
JUST10 -0.18 -0.7 0 0.55
JUST11 -0.11

JUST12 -0.19 -0.84 0.16 0.56
JUST13 0.79 0.16 0.62

JUST14 -1.15 -0.89 -0.29 0.08
JUST15 0.44 -0.41 0.25 0.65
JUST16 -0.42 -1.08 0.02 0.67
JUST17 -0.06 -0.62 0.04 0.54
JUST18 0.09 -0.7 0.12 0.7
JUST19 0.07 -0.71 0.23 0.62
JUST20 1.07 -0.07 0.13 0.91
APP21 0.46 -0.45 0.24 0.7
APP22 0.3

APP23 0.28 -0.51 0.12 0.68

¥ 14 a1Lf 2 nangaAN - SwINAN 2561



194 917ANIATINNTNUIAINENABINTANAR

3 AANENN ARNHENNE AT
Tanay . 73 73 73
faaay dui 1 dui 2 duh 3
APP24 0.21 -0.6 0.3 0.6
APP25 1.48 -0.37 0.09 04
APP26 -0.43 -0.96 -0.16 0.7
APP27 -1.16 -1.01 -0.31 0.18
APP28 -0.06 -0.84 0.2 0.64
APP29 1.23 -0.94 0.19 0.62
APP30 0.22 -0.46 -0.04 0.66
APP31 0.16 -0.3 0.04 0.41
APP32 0.14 -0.34 0.06 0.43
APP33 -0.31 -0.53 0.22
APP34 -0.05 -0.43 0.02 0.39
APP35 0.33 -0.15 0.12 0.37
APP36 -0.02 -0.55 -0.02 0.55
APP37 0.03 -0.72 -0.01 0.71
APP38 -0.07 -0.5 -0.04 0.46
APP39 0.64 0.08 0.57
APP40 0.55 -0.25 0.18 0.62
F’]I’Wmalﬂ 0.047 -0.523 0.069 0.502
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