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Abstract

This research article is a part of a dissertation entitled “Integrated Science Process Skill
Measurement and Approach”. The objective of the project was to devise a quality inspection of an
integrated science process skill test by using a multidimensional analysis model. Sample size was
2,897 high school students selected using multi-stage random sampling. Research tool was an
essay about integrated science process skill tests. Data analysis was completed using OUTFIT
MNSQ and INFIT MNSQ indexes. Validation statistics were EAP, AIC, BIC and G°.

This study showed 20 items of an integrated science process skill test for high school
students, using within-items multidimensionality, registered a 0.983 EAP reliability and 0.93-1.07
MNSQ which were acceptable. The multidimensional analysis model (G* = 12748.769,
AIC =12938.769, BIC = 13077.659) had deviance statistics, AIC and BIC were lower than
unidimensional analysis model (G* = 12988.649, AIC =13150.648, BIC = 13269.071). This indicated

that an integrated science process skill test was suited for multidimensional analysis.

Keywords: Integrated Science Process Skills/Multidimensional Analysis Model
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Threshold 849NN AIEMTIATIZALULAE
WHAA WU 1aun W8 Threshold luldas
TAUVBININDL LLUﬂﬂé};MﬁuvLﬁaﬂ’N‘ffmﬁm lag
wdsaaniiu 4 ngu wafsdssaunsnausug
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Dimension Terms in the Model (excl Step terms) Generalised-Ttem Thresholds
Dimension Dimension Dimension Dimension Dimension 5 +item
5 6.4 8.4 13.4  20.4
3 5.4
2.4 114 18.4
3.4
4
7.4 9.4
5.3 17.4
12.4
2 1.4  14.4  15.4 16.4 19.4
3 X 4.4 10.4
X X
X X X x[6.3 7.3
X X X Xx[1.3  13.3  19.3
X XX X X X x[2.3  18.3
X XX XX X X xx[5.2  11.3
2 X XX XX XX XX Xxx[16.3  17.3
X XX XXX XX XX|5 XXX|3.3 7.2
XXX XXX XXX XXX XX 1 XXx[12.3  14.3  15.3
XXX XXX XXX XXX XXX XXX
XXX X0 XXX XXX X000 XXXXXX|16..3
XXXXX|  XHXXKX XXXXX XXXXX XXXX|6
XXXX
XXXXXX[16..3
XXXX XXXXX XXXX XXXX XXXXX 00000K|2.2 8.3
XXKXX| XXX XXXXX XXXXX XXXX|6 0ox|16.2  13.2
1 XXXXX XXXX XOXX|  X000X|  X000xx |7 13 000000X[1.2  17.2
XXX XOXX| X0000K|  X000XX|  X000KX[2 8 16 11 17 18 XO0K[ 4.3 6.2 1.2 18.2  20.3
XO00KK|  XH0XKX|  XX0OKXX | XOKXXX|  Xo0000KK [ 12 0000000 12,2 19.2
XXOOOKXX| XXX XXX | XXOKXX| XXOKXXX[1 15 19 20 J0000000K[8.2 9.3 14.2
XXXKKK | XXXXXKX | XXXXKXX 9 14 16 XO000X| 5.1
3 0 XXXXXXXX
e 200000 X000(| 4 XXOKXX[9.2 16.2  17.1
XXOOXXX XXOXXXX XXOO00XXX [ 15.2
XXX XX00XX | XXX | XXX | XXKXXXXX XXX |
XO00KK|  XHXKXKX XXX | XXHKXXKX 10.1
XXX XXHKXX XXKKX| XO0KKX | XO0KKXX X00000K| 202
-1 XXKXX| XXX XXXX| XO0KKX| XXX 000xX|13.1 15.1
XXKXXX XXXXX XXXXX XXXXX XXXXX wx[3.2 9.1
X0 X0 X0 X0 X0 X0[4.2 6.1 8.1 12.1
XXXX XXX XXXX XXX XXXX =Y 0|71 11.1
XX XXX XXX XXXX XX XXx[16.1  18.1
XX XXX XXX XX XX Xx|20.1
-2 X XX XX X X xx|19.1
X XX XX X X XX
XX X X[14.1
X X X X x|2.1
X X X
X x|1.1
-3 X -2 4.1
4 XXXXOKXX[10.1
: XXXXXX[ 202
X0000X| - X00000K 0000¢[13.1  15.1
XXX | XXKXXXX | XXXKXXXX | XXXKXXXX | XXXKXKXX X3 9.1
XXXXXXX XXX XXXXXX XXXXXXX XXXXXXX
0000 00| 00| X0000K| X000 a4 wera oma
-1 XXKXX|  XXXKXX XOXX| X0OKKX| XXX ox|16.1 8.1
XXXXXX XXXXX XXXXX XXXXX XXKXX x|20.1
XXXX XXXX XXXX XXXX XXXX |11
XXXX XXX XXXX XXX XXXX oo
XX XXX XXX XXXX XX Xl14.1
XX XXX XXX XX XX Xl2.1
-2 X XX XX X X X
X XX XX b3 b3 Xl1.1
x X 2 4.1
X X X X y
X X
X
-3 X
4 3 3.1
Each 'X' represents 19.0 cases
The labels for thresholds show the levels of
5 item, and step, respectively

Each 'X' represents 21.8 cases
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FRILNITULUaAURNIBIIETD LT
wwuSedafi 1 indeuazdasldanumaunsa ()
Wiy -1.95 2wl %w:mmmmugﬂlm:ﬁu
7 2'l& ilosanndnumiis (0)=-1.95 Lﬂmqmu_ia
32319 msaevldazuus 0 nunisaeula
ATUUY 1 ﬁauiaﬂwaluﬂ13ﬁa:maugnlu‘s:é’uﬁ
3 ulule sxdasldanumansn (0) = 0.49
ilosandnumniis (0) = 0.49 Lﬂuﬁgmmai:wj'}a
msnavldnzuun 1 Tunsaavldnzuu 2 834
Iamaiumsﬁamaugnlm:ﬁuﬁ 4 aule

ardaaldauannsa  (9) = 1.57 wlegan
Aunid (0) = 1.57 Lﬂuﬁ!@LLﬂd‘i:Wﬁ’]\‘l nInay
laazuun 2 fumseevldazuun 3 wazloma
Tumsaaugnluszéu sl azdasldanumania
0) = 2.04 3lU srudedug fmwsnatuele
TuanumeLde1in SIA1LARTINLA RS
Threshold W31 SMstRNTwAN=FUA
fUNINVINEABULAEINITINENF UKD

udaz Threshold (MuTEazIB8a a9 3

A15199 3 A1ANNENN LaZA Threshold Vasladnany

Threshold 1

©

1 @1@nueIn

Threshold 2

Threshold 3 Threshold 4

? HIALUKH 0-1 BAATUNK 1-2 TAIATUKY 2-3 BIIATUW 3-4
1 0.492 -1.95 0.49 1.57 2.04
2 0.718 -1.73 0.76 1.45 2.98
3 0.020 -3.02 -0.85 1.13 2.68
4 -0.120 -2.02 -0.90 0.43 1.98
5 1.725 0.11 1.40 2.30 3.07
6 1.102 -0.89 0.44 1.67 3.51
7 0.870 -1.10 1.18 1.75 2.50
8 0.25 -0.96 0.11 0.74 5.27
9 0.295 -0.78 -0.16 0.16 2.47
10 0.810 -0.47 0.62 1.30 1.98
11 0.728 1.11 0.37 1.35 2.90
12 0.554 -0.92 0.25 1.08 2.16
13 0.861 -0.67 0.64 1.65 3.52
14 0.306 -1.63 0.19 1.07 2.02
15 0.443 -0.68 -0.24 1.03 2.01
16 0.327 -1.13 -0.17 0.86 2.00
17 0.804 -0.22 0.49 1.26 2.28
18 0.744 -1.13 0.36 1.48 2.99
19 0.483 -1.34 0.28 1.56 2.08
20 0.380 -1.28 -0.62 0.39 4.51
ANRAL/AZUUUYAGA -1.035 0.232 1.212 2.747
AZLLBBAELNA 36.5 52.32 62.12 77.47
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A Posteriori (EAP) fenuyinfiu 0.983 Gafiai

Hudnanufissfifianumanzay wesesda
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