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Abstract—Critical thinking is one of the most essential goals
in education nowadays. Aside from academics and career
settings, the skill is considered important to be implemented in
understanding socio-political issues for shaping better civil
society by emphasizing consciousness and accountability. This
study aims to develop measurement for critical thinking skills in
Indonesia’s socio-political context. Tryout involves 87 students
from eight universities in Yogyakarta. The data is analyzed using
both classical test theory and item response theory to obtain more
comprehensive psychometric properties. It results in strong
content validity, model fit and 13 good quality items from total
145 constructed items, yet a low internal consistency. Thus, the
final items are not adequate to be administered in an independent
test, but can be alternative questions for item bank in critical
thinking skills assessment. Moreover, suggestions for further
research are provided.
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I. INTRODUCTION

According to the 2019 Democracy Index, Indonesia scored
6.48 averagely on five parameters thus given a status of flawed
democracy [1]. In this case, gaining a score of 6.11 shows that
the quality of political participation in Indonesia needs to be
improved.

Based on a joint report from the Americas Barometer 2010,
the Afrobarometer 2011-2012, Meredith Weiss 2013, and
Pulse Asia 2013, among 58 countries, Indonesia ranks third in
terms of the percentage of money politics in elections [2].
Meanwhile, the combined data from the LSI survey,
Indonesian Political Indicators and SMRC involving 210,524
subjects from 2006 to 2009 show that 18% of respondents
confessed that they would accept and choose political figures
who gave money or gifts [2]. These data indicate a need to
improve inner quality of political participation which focuses
on individual competence. Political participation cannot be
optimized if society does not have sufficient abilities to
contribute to positive change [3].

The urgency to increase this quality is also strengthened by
the rampant political campaigns through social media [4]. The

use of social media in political campaigns has several negative
consequences, such as the production and distribution of fake
news or hoaxes [5]. Ministry of Communication and
Information Technology shows that there are more than
800,000 sites spreading fake news or hoaxes in Indonesia [6].
In a survey by MASTEL [7] involving 1,116 people, 44% of
respondents stated that they received hoax news every day,
while 17% stated that they received hoax news more than once
a day. As many as 91% of respondents reported that the types
of hoax news received focused on socio-political issues.
Hoaxes have several negative impacts, such as damaging the
credibility and integrity of organizers and politicians competing
in general elections, causing unrest or commotion in society,
and dividing national unity [8]. Poor critical thinking skills are
related to a person's inability to identify fake news [9]. Thus, it
is suggested that the efforts to increase public participation
should be carried out by encouraging people to think critically.

Critical thinking equips a person to participate in
democratic life which involves the ability to consider options,
seek alternative point of view, and gather information to make
right decisions [10]. It has an indirect positive effect on the
orientation and implementation of political participation [11].

Il. CRITICAL THINKING SKILLS

A. The Concept of Critical Thinking Skills

Cognitive abilities play an important role in processing
information and making decisions in individual socio-political
participation, even in collective settings [10]. This is in line
with the definition of critical thinking skills, a cognitive ability
to understand situations from various perspectives while
separating facts and assumptions [12].

This study uses cognitive psychology approach and skills
dimension in interpreting critical thinking. Critical thinking is
defined as the skill to understand situations from various
perspectives, recognize assumptions from facts on events, solve
problems, make decisions, and learn new concepts.
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B. Measurement of Critical Thinking Skills

Regarding the urgency of political participation inner
quality, it is advised to increase people’s critical thinking skills.
A further study to gain an empirical data from standardized
measurements is needed to assess the state of critical thinking
skills nowadays. The measurement needs to be aimed directly
at the socio-political context. However, the currently available
measuring tools are considered unfitted.

In terms of construction, Watson-Glaser critical thinking
construct has been widely accepted and used [13,14]. Watson
and Glaser refer critical thinking as the ability to look at a
situation and clearly understand it from multiple perspectives
while separating facts from opinions and assumptions [15].
Watson — Glaser Critical Thinking Appraisal (WGCTA) has
five subscales: inference, recognizing assumptions, deduction,
interpretation, and evaluation of arguments [16]. This construct
is used in this study because of its two distinguishing indicators
(recognizing assumptions and analysing arguments) are
considered relevant to the urgency of applying critical thinking
skills in socio-political studies.

C. Present Study

This study aims to develop a measuring tool for critical
thinking skills as an evaluation of individual critical thinking
skills in their application in socio-political studies, as well as a
process of collecting accurate data to make analyses related to
the role of cognitive abilities in socio-political participation.
Samples are taken from college students as critical thinking is
highly related to education [17,18]. This research is expected to
be one of the foundations for a cognitive approach in
improving the quality of democracy.

I1l. METHODS

This study equips non-experimental quantitative methods.
The process of developing instrument is carried out in

SUBTES EVALUASI ARGUMEN
(“Argumen kuat” atau “Argumen lemah”)

Socio-political issue Instruction reminder

L Perlukah ibu kota pemerintahan dipindahkan ke Kalimantan Tirnur untuk mendukung pemerataan pembangunan?

[tems

kesehatan.

pemerintahan di wilayah yang memungkinkan kontrol yang adil dan merata.

Fig. 1. [lllustration of item design.

Tidak, angzaran pemindahan dapat mengurangi porsi kebutuhan-kebutuhan lain seperti pendidikan dan u] u]

2 Tidak, kontrol pembangunan dapat melalui komunikasi digital sehingza tidak memerlukan perpindahan fisik. u] u]
3 Ya, wilayah Jakarta sudah tidak mendukung pola hunian yang sehat dan kinerja yang efektif. O O
4 Ya, pembangunan Indonesia selama ini terlalu berpusat pada wilayah lawa, sehingza memerlukan pemusatan u] u]

pemerintahan di wilayah yang memungkinkan kontrol yang adil dan merata.
5 ¥z, kuslitas sumber daya manusia di luar Jawa masih jauh tertinggal sehingga periu perhatian khusus. O O

'fa, pembangunan Indonesia selama ini terlalu berpusat pada wilayah lawa, sehingga memerlukan pemusatan u] u]
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accordance with the guidelines from Hambleton and Jones [19]
and Terwee et al. [20] by utilizing statistical analysis of
classical test theory (CTT) and item response theory (IRT).
CTT is used to represent whether a measuring tool is good and
reliable as assessed from its validity and reliability index [21].
Meanwhile, IRT is used to overcome the shortcomings of CTT
with measurement precision that depends on latent variables so
that it is considered to be able to predict the level of difficulty
of questions and the actual ability of respondents [22]. This
combination strategy has been widely used in many studies
[23,24] and is recommended to gain more comprehensive
psychometric properties [25,26].

A. ltem Construction

The construction stage starts from preparing a test
specification that refers to the construct of Goodwin Watson
and Edward Glaser's critical thinking skills. The ability to think
critically is directly related to one's knowledge of the item
topics [27]. One of the criteria for consideration in question
construction is the purpose, domain, and context of each item
[28]. Thus, the preparation of grain content begins with a study
of popular socio-political issues in Indonesia through
newspapers, government publications, YouTube discussion
channels, social media, and educational publications which
results in 25 issues.

Fig. 1 illustrates the item design. The presentation of each
subtest consists of 3 parts: the issue, items, and answer choices.
Instructions and examples of how to perform each subtest are
shown on the page preceding the three sections. The
instructions and samples used are the translation of Pearson's
Watson - Glaser Critical Thinking Appraisal Practice Test [29].
Generally, each issue is followed by six items each followed by
two answer choices.

Subtest category
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B. Face Validity

Face validity test is carried out through an assessment by an
expert in the field of cognitive psychology. Considering the
number of questions is too many for empirical testing, an
expert suggested for eliminating several lengthy main
scenarios. Thus, three issues followed by 17 items were
aborted, leaving 128 items in 5 subtests.

C. Pilot Study

In the next stage, a pilot study was carried out to find 60
items for tryout. Purposive sampling method was used for easy
access. Data collection involved 134 undergraduate students
from the Department of Nutrition and Psychology, Universitas
Gadjah Mada. The test duration was 10-15 minutes, with an
additional 5 minutes for filling out the informed consent form
and giving instructions, administered in a classical paper-and-
pencil format. Through the analysis of the ITEMAN version
3.00 program, out of 128 total items, 12 items in each subtest
were taken with consideration of the discrimination power and
difficulty index.

D. Tryout

Tryout is an empirical test to test the validity and reliability
of the instrument. The administered scale consisted of 60 items
from the analysis of the pilot study which were divided equally
into 5 subtests. The criteria for participants were active
students, willing to spend 1 hour, and being present at the test
location. As many as 87 students from eight universities in
Yogyakarta participated in the tryout. The paper-and-pencil test
is carried out in classrooms, either collectively or individually.

E. Content Validity Ratio (CVR)

A total of 60 items from the pilot study were tested for
content validity using CVR which involved five experts in the
field of psychology (two master students, one doctoral student,
and two lecturers in the field of cognitive psychology). The
CVR form that has been collected from the experts is processed
using Excel software. With 5 raters, the validity value of the
CVR approved is equal to or more than 0.99 [30].

F. Contruct Validity and Reliability

The statistical data processing procedure from the tryout
was carried out after obtaining the content validity results.
Thus, some data obtained from the tryout is not processed in
statistical analysis if the item does not have good content
validity based on CVR. Model fit and construct validity
analysis was carried out through the one-factor confirmatory
factor analysis (CFA) model using the demo version of
MPLUS software. Those items then went through reliability
tests with Cronbach's alpha.

G. Item Response Theory

Before executing IRT analysis, assumption tests of
unidimensionality and local independence were carried out
[31,32] using one-factor CFA model for categorical variables
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with WLS/WLSMV estimator. Then, the item analysis is
carried out using robust maximum likelihood (MLR) estimator.
The 2PL IRT analysis describes two technical properties: the
level of item difficulty and the power of discrimination.
Theoretically, the item difficulty index ranges from -4 to 4, but
generally accepted values are between -2.80 and 2.80 [32].
Meanwhile, in the difference power parameter, a positive value
means the large probability of answering correctly along with
the high ability of the participants. Conversely, a negative score
indicates that the likelihood of answering correctly decreases as
the participant's ability increases [33].

IV. RESULTS AND DISCUSSION

A. Participant

A total of 221 college students were involved in this
research. This number is a combination of two stages data
collection. The first stage was a pilot study involving 134
respondents from Universitas Gadjah Mada. The second stage
was a tryout procedure which involved 87 students from eight
universities in Yogyakarta.

B. Pilot Study Analysis

This part shows 12 items in each subtest which are selected
from pilot study statistical analysis using ITEMAN. The main
parameters for selecting items are the discrimination index and
the difficulty level of the items.

TABLE I. DISCRIMINATION INDEX
Subtests
Category —ppp EVA INF INT REC
Verygood| 1, 11,15, | 1,2,3,8, | 2, 3, 11, | 2,5,7,8, | 4, 6, 9,
17 10, 11, | 12, 14, | 9,13,18 11,16
13, 14, | 18,20
15,18
Good 3,578, |6 16, 17 3,10, 16 10, 14,15
16
Moderate | 12 1,5,13 14 1,3,7,17
Poor 4,14 9 - 1
Total 12 items 12 items 12 items 12 items 12 items

Note: DED = Deduction, EVA = Evaluation of Argument, INF = Inference, INT =
Interpretation, REC = Recognizing Assumption

The numbers represent item identities in each subtest. In
Table |, items with ‘very good' discrimination index become
priority. However, these items are not necessarily selected
because of the consideration from the balance of difficulty
level and number of items in each issue.
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TABLE II. DIFFICULTY LEVEL
Subtest
Category —hrp EVA INF INT ASU
Moderate | 1, 3, 7, | 1,2,3,8, | 2, 5, 14, 1,2,7,8, | 1,3,4,6,
11, 12, | 9, 11, 13, | 16,17 9, 13, 14, | 11,15,16
14,17 14,15 16
Veryeasy | 4, 5 8, | 6,10,18 1, 3,13, | 3,5, 10, | 7, 9, 10,
16 18 18 14,17
Very 15 - 11, 12, | - -
difficult 20
No one - - -
answered
correctly
Total 12 items 12 items 12 items 12 items 12 items

Note: DED = Deduction, EVA = Evaluation of Argument, INF = Inference, INT =
Interpretation, REC = Recognizing Assumption

In Table Il, the proportion of difficulty level in each main
scenario is preferred. Items that fall into the 'no one answered
correctly' category are eliminated immediately. Meanwhile,
items in the 'very easy' and 'very high' categories can be
preferred if necessary, to equalize the difficulty level of other
items in an issue.

C. Content Validity Ratio (CVR) Lawshe

Based on Lawshe's [30] recommendation, item validity is
only accepted if the item’s CVR is > 0.99 for five raters. With
the statistical data analysis procedure using Excel program, as
many as 36 items had an index of 1 and are considered valid.

D. Tryout Analysis

After 60 items from the pilot study went through the
content validity test, the tryout data from 36 items with good
validity were processed using classical test theory and item
response theory analysis.

1) Construct validity: One-factor model of confirmatory
factor analysis is used to assume the relationship between 5
subtests and the variable critical thinking skills. The
Kolmogorov Smirnov test showed that the data were not
normally distributed (p <0.05). Thus, CFA analysis is carried
out with a robust maximum likelihood (MLR) estimator
because it is resistant to a small number of subjects and an

abnormal data distribution [34,35].

TABLE IlI. ONE-FACTOR MODEL CFA FIT MODEL TEST
Cut-off Good Fit Result
Chi-Square X23,198
(p-value > 0,05) (p-value 0,6695)
CFI1>0,90 CFI1
TLI> 0,90 TLI1
RMSEA <0,05 RMSEA 0
SRMR <0,08 SRMR 0,035
Conclusion Good Fit
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Table 111 shows the model fit test result compared with
several good fit parameters according to Zhao and UCLA:
Statistical Consulting Group. Thus, there is an agreement
between the model from empirical data and the theoretical
model [36].

The next step is measuring the construct validity of the
tested model. Fig. 2 shows the factor loadings and p-values to
make conclusions regarding the validity of the constructs
following the CFA test.

constroct validity

STDYX Standardizaticn

Two-Tailed
Estimate 5.E. Est./S5.E. P-Value
F BY
DED 0,458 0,323 1,417 0,157
EVA 0,432 0,319 1,355 8,175
INF 0,155 0,265 0,584 0,559
INT 0,181 0,197 0,919 0,358
ASU =-0,298 0,211 =1,412 0,158
Variances factor loadings p-valu
Fl 1,000 0,000 999,000 998,000

Fig. 2. Construct validity statistics.

Based on the statistical results in Fig. 2, the factor load
value on all subtests is below 0.6, which indicates that all
subtests are not part of the construct of the critical thinking
skills variable [37]. However, the p-value for all factors is more
than 0.05 which means that the conclusion of construct validity
cannot be generalized to the population since the data obtained
from the sample does not provide sufficient evidence.

2) Reliability: Cronbach's alpha analysis was performed
on each subscale which results in a score of 0.037 for the
deduction subtest; 0.374 for the evaluation of argument
subtest; 0.436 for inference subtest; score of 0.214 for
interpretation subtest; a score of 0.150 for the subtest
recognizing assumptions; and a score of 0.344 for the five
subtests combined. These values are under the criteria for a
good score, which is > 0.7 [38]. Thus, this data can be
interpreted as the scale’s reliability in this study has low
internal consistency.

3) Unidimensionality and local independence
assumptions: As illustrated in Table IV, four subtests, except
for the deduction subtest, meet the assumptions of
unidimensionality and local independence. Due to the limited
data processing capacity and considering items which form a
fit model, 14 variables were eliminated in this process.
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TABLE IV.  DISCRIMINATION INDEX
Cut-off Subtests
Good Fit DED EVA INF INT REC
) X2 X2 ) X2 X2
chSavare | 4ee0 | 10600 | X102 15139 | 0179
8 05 p-value | p-value 8 6857 p-value | p-value
) 0.0876 0.2976 ) 0.8220 0.9144
CFI CFI CFI CFI CFI
CF1>0.90 0.600 0.938 1.000 1.000 1.000
TLI>090 | TLI TLI TLI TLI TLI
0.000 0.897 1.000 1.000 1.000
RMSEA < iMSE RMSEA | RMSEA | RMSE RMSEA
0.05 0.046 0.000 A 0.000 | 0.000
0.128
. Poor . . Good Good
Conclusion Fit Good Fit | Good Fit Fit Fit

Based on these two logistical parameters (2PL) illustrated
in Table V, Table VI, Table VII, and Table VIII, out of the 22
items in 4 subtests, there are five items with negative
discrimination index and two of them have an abnormal level
of difficulty, thus should be eliminated. In addition, there are
four other items with positive discrimination index, yet outside
the normal threshold, therefore those items should be
eliminated to increase the precision of instrument. Thus, based
on the item response theory analysis, there are 13 items that
have good item characteristics.

TABLE V. EVALUATION OF ARGUMENT SUBTEST 2PL ANALYSIS
ltem Discrimination Difficulty Conclusion
Index Level
EVAL 1.044 -0.569 Good
EVA2 0.910 -2.438 Good
EVA3 0.028 -30.044 Poor
EVAS5 0.950 -1.492 Good
EVAG 1.404 -2.016 Good
EVA7 4.268 -0.809 Good
TABLE VI. INFERENCE SUBTEST 2PL ANALYSIS
Item Discrimination Difficulty Conclusion
Index Level
INF1 1.457 -0.201 Good
INF2 1.823 -1.846 Good
INF3 0.477 4.995 Poor
INF7 0.877 -0.032 Good
INF8 1.763 -1.034 Good
INF9 0.281 4.145 Poor
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TABLE VII. INTERPRETATION 2PL SUBTEST ANALYSIS
[tem Discrimination Difficulty Conclusion
Index Level
INT1 0.401 1.243 Good
INT2 0.080 -10.770 Poor
INT3 -0.344 2.044 Poor
INT6 -0.312 1.554 Poor
INT7 -0.061 12.054 Poor
INT8 -0.917 0.279 Poor
TABLE VIII.  RECOGNIZING ASSUMPTION 2PL SUBTEST ANALYSIS
[tem Discrimination Difficulty Conclusion
Index Level
ASU2 1.000 0.894 Good
ASU3 1.179 -1.737 Good
ASU4 -0.148 5.434 Poor
ASU7 1.177 -1.426 Good

From total 145 constructed items, there are 36 items with
strong content validity and 13 good quality items, yet a low
internal consistency. There are several suggestions for
improvement, including involvement of item revision process
following subject matter experts’ suggestion [39] and empirical
testing with a larger number of samples [40].

V. CONCLUSION AND IMPLICATIONS

The final scale is not adequate for assessment process, but
the items can be included as item bank in critical thinking skills
assessment. Therefore, this psychometric study still needs to be
developed to support the quality of socio-political participation.
In the future, the scale can be used to assess the ability of
people who will be involved in certain political positions, such
as political parties or governments.
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