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Developing and Applying the Questionnaire to Measure High
School Students’ Unskeptical Attitude in Science Inquiry

Arif Rachmatullah - Minsu Ha*®

North Carolina State University - Kangwon National University

Abstract : The purpose of the study is to develop a questionnaire that examines unskeptical attitudes in
scientific inquiry context. The questionnaire items were developed through literature research, expert
review, and statistical analyses for validity and the differences in scores were identified by gender and
tracks. A total of 363 high school students participated in the study. To explore the validity evidence of
items, the Rasch analysis and the reliability of internal consistency were performed, and the two-way
ANOVA was performed to compare the scores of the unskeptical attitudes between gender and academic
track. Self-reporting and Likert-scaling 23 items were developed to measure unskeptical attitudes in
scientific inquiry context. The items were developed in the sub-domain of scientific inquiry: 'questioning
and hypothesis generating,' 'experiment designing,' and 'explaining and interpreting.' Second, the validity
and reliability of the unskeptical were identified in a rigorous method. The validity of items were
identified by multi-dimensional partial score model analysis through the Rasch model, and all 23 items
were found to be fit to model. Various reliability evidences were also found to be appropriate. It was
found that there were no significant differences of unskeptical attitude score between the gender and
academic track except one comparison. The developed questionnaire could be used to check an
unskeptical attitude in the course of scientific inquiry and to compare the effects of scientific inquiry classes.

keywords : scientific skepticism, scientific inquiry, questionnaire development, science education
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Table 1. Developed items
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Table 2. Analysis of appropriate dimensions and model for Rasch analysis

Partial Credit Model Rating Scale Model
od
Final Deviance AIC Final Deviance AIC
100 18111 18297 18293 18347

400 17893 18098 18130 18203




314 o2z ztsoisets - 5014

deole 0.84~1.142 At Zoz SRIFQIrt
(Bond & Fox, 2001). EAP/PV Reliability= 238}
o] =9 PO Fo A EleE F&X0R FE
sf  Werk  =RIske  AlZl=olnf,  EAP/PV
Reliability®] 7390l 0.80]%d 4% ofr £
Alg]e,  0.7~0.8AF0]9]  HL= uiEAlst At
0.60~0.69At0]9] HF&= Wotzo] A 2 e A=
2 ZEEKDeVellis, 2003). 23530 thst Az}
+ oA AA 7P ABAgO] gh2 0.765, A A
A9l 2 0.835, Ao gre 0.659 AT ut oA
o] Y2 0.765% 7P @2 Al2eg HQl HWAe

%)

rS 4> ox
%9,
32
fu)
o2
2
>
|
1o
4> rlr A
BN
24
Mo
o2
1o

st=g)  ASEsHR]E  &ls|32 = Separation
Reliability A12] =0 Qo= 0.972 1o oj& &
Ast gojulst Auks =l st FAAo=z 2t

og slgglnt. £ Azlzolq BA Al
At Tgt 0.7310]
Thshe Zle Sy,

M 4R 24 2

A 0.73302 A=
%

>

Moz (.70]AH0]

Table 3. Rasch analysis results of developed unskeptical attitude items

g oo WA I8

HolZq Qti(Fauth et al, 2014).

00 Infit Outfit EAP/PYV 00000 ooQ
oo ot g MEASURE  viNso MNSQ  Reliability 0000 ooQ
1 —0.11 1.12 1.12 0.733
00 2 0.48 0.98 0.98 0.712
000 3 -0.20 0.85 0.85 0.765 0.629 0.731
oo o 4 -0.17 0.84 0.84 0.637
5 0.01 0.93 0.93 0.700
1 0.40 1.05 1.04 0.773
2 -0.90 1.14 1.14 0.786
3 0.15 0.95 0.95 0.764
o oo 4 -0.07 1.04 1.04 0.835 0.781 0.799
5 0.16 0.90 0.90 0.749
6 0.26 0.92 0.93 0.752
1 -0.16 1.06 1.03 0.671
2 -0.22 1.03 1.02 0.644
Ju 3 0.29 0.99 0.98 0.659 0.645 0.731
4 0.09 1.07 1.06 0.718
1 —0.31 0.96 0.96 0.752
2 —0.16 0.93 0.93 0.744
3 0.31 0.98 0.98 0.750
000 4 0.62 1.08 1.08 0.773
00 5 0.07 0.90 0.90 0.765 0.746 0.776
6 0.18 0.96 0.95 0.753
7 —0.47 0.99 0.99 0.753
8 —0.24 0.96 0.96 0.746
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Table 4. Results of differential item functioning analysis

PV

0o ooag
00 OO oooo
ooag ooag 0o 00 0o 0o
1 0.03 -0.43 0.46 -0.33 0.04 -0.37
2 0.42 1.27 -0.84 0.95 0.65 0.30
L 3 021 047 0.27 023 043 0.20
4 -0.48 -0.01 -0.47 -0.04 -0.48 0.44
5 0.24 -0.37 0.61 -0.40 0.26 -0.66
1 0.47 0.47 0.00 0.80 0.24 0.56
2 -0.89 -1.52 0.63 -1.42 -0.96 -0.47
10 oo 3 0.27 0.38 -0.12 0.37 0.29 0.08
4 -0.12 -0.32 0.20 -0.56 0.07 -0.63
5 0.07 0.50 -0.43 0.39 0.14 0.26
6 0.18 0.49 -0.32 0.43 0.21 0.23
1 -0.16 -0.13 -0.03 -0.32 -0.05 -0.26
. 2 -0.19 -0.45 0.26 -0.30 -0.30 0.00
3 0.30 0.51 -0.21 0.47 0.36 0.11
4 0.07 0.07 0.00 0.14 0.00 0.15
1 -0.36 -0.70 0.34 -0.62 -0.42 -0.20
2 -0.17 -0.46 0.29 -0.11 -0.39 0.28
3 0.25 0.54 -0.29 0.31 0.42 -0.11
900 oo 4 0.78 1.35 -0.56 1.21 0.85 0.36
5 0.06 -0.11 0.17 0.05 -0.10 0.15
6 0.19 0.62 -0.42 0.52 0.34 0.18
7 -0.47 -0.85 0.38 -0.86 -0.45 -0.40
8 -0.28 -0.39 0.11 -0.51 -0.24 -0.27
Table 5. Correlations of scores from four factors

SalaiEraE 00 OO oo 000 OO

00 000 00 OO0 1.000 - — -

00 o0 0.951° 1.000 — -

0O 0.594* 0.641* 1.000 -

000 oo 0.734* 0.768* 0.873* 1.000

(*p<0.01)
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Figure 1. Unskeptical attitude scores of groups by academic track and gender
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