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This Research includes seven indicators of Critical
Thinking Disposition (CTD), namely truth seeking, open
mind, analicity, systematicity, self  confidence,
inquisitiveness, and maturity. The purpose of this study is
to look at the construct validity tests of CTD in biology at
Bengkulu State University. This study involved 206
respondents, those are biology education students from
Bengkulu State University with a level of study (years 1, 2,
3 and 4). After being analyzed by a Confirmatory Factor
Analysis (CFA), the result showed that CTD Test had
suitable construct validity. This result is supported by the
received value of Convergent Validity which includes factor
loading values of more than 0.5, while the Composite
Relibility (CR) and Average Extract Variance (AVE) values
for the seven indicators of CTD in sequence are Truth
Seeking (CR = 0.96, AVE = 0.74), Open Mind (CR = 0.95, AVE
= 0.67), Analicity (CR = 0.95, AVE = 0.68), Sistematicity (CR
=0.96, AVE = 0.70), Self Confidence (CR = 0.96, AVE = 0.70),
Inquisitiveness (CR = 0.98, AVE = 0.82) and Maturity (CR =
0.95, AVE = 0.66). From the results can be concluded that
the construct validity and composite reliability obtained by
the test is good.

Introduction

Nowadays, critical thinking has been

critical thinking has been agreed to be the
main purpose in academics, especially in
college education. Nieto and Valenzuela

accepted as fundamental component in
every education system (Hongladarom,
2007). Currently, skill in critical thinking is
very important in facing the world changes.
Most purpose of the college is to prepare
the students to think critically (Foluso,
2014). This is in line with Bok (2009)
statement who explained that critical
thinking is one of the focuses that has been
developed in education and considered as
one of the ways to answer the global
challenges faced right now. The fact is

(2012) added that execution or application
of critical thinking is depended on a set of
skill and disposition. It is explained
indirectly that the skill is not only
described by cognitive component, but also
disposition. This is supported by Facione
(1990) statement that besides the skill as
general component, critical thinking also
includes specific component which called
as disposition.

Critical thinking disposition is really
needed to think critically and develop
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critical thinking skill. Disposition in
thought has been described as a strong
internal tendencies to solve problems and
decision making achieved by thinking
(Foluso, 2014; Foluso & Caserina, 2014). In
the other word, it is important to know
disposition first before developing critical
thinking skill, where it is mentioned that
critical thinking disposition is initial
requirement that is needed to have critical
thinking ability (Facione, 2000). Refer to
the theory developed by Facione,
Giancarlo, Facione, and Gainen (1995),
critical thinking disposition consists of
seven, namely: Truth Seeking (TS), Open
Mind (OM), Analicity (AN), Sistematicity
(SIS), Self-Confidence (SC), Inquisitiveness
(IN) dan Maturity (MA).

Syahfitri, Firman, Redjeki, and Sriyati
(2019) reveals that research related with
critical thinking disposition has been
developed both in the country or overseas
using measurement instrument of critical
thinking disposition which is general in
nature and using inventory measurement
type. As the fact, there has not been any
research on critical thinking disposition
yet, which focus on biology education,
moreover its measurement is related with
biology content. Biology learning covers
wide concept, so the students are required
to have strong critical thinking disposition
as their preparation to develop critical
thinking skill. Therefore, this research
result offers alternative test to see the
extent of critical thinking disposition in
biology education students. Some reasons
of critical thinking disposition test
developed were considered more capable
in interpreting someone’s disposition. With
test model in which the questions were
related with biology content (which related
with aspect/lesson in ecology, structure
and function, biotechnology and
evolution), it is expected to be able to be
objective in interpreting the extent of the
student's tendencies. Moreover, critical
thinking disposition measurement with
inventory was regarded susceptible with
fake response. This matter is supported
with Widhiarso (2010, 2011) and Marcus
(2009) statement who explained that
measurement in inventory scale is
susceptible of manipulation and fake
response. And the fact is, by the existence
of pretense response, it will weaken the
validity of the measuring instrument used
(Furnham, 1986; Nederhof, 1985).

The research is one of the steps in
developing Critical Thinking Disposition
Test in Biology (CTDTB) as alternative
instrument that can be used to find or to
measure student’s critical thinking
disposition. As a good instrument
requirement, it must have validity value
(validity content and construct), and good
reliability. This study aims to see how well
the construct validity of each item on the
Critical Thinking  Disposition  Test
developed in Biology (CTDTB).

Method

The method of the research was using
development and validation method
(development and validation) which was
confirmed by Confirmatory Factor
Analysis. In this research there were three
analysis procedures (convergent validity)
in finding the construct validity, namely:
Factor Loading, Composite Reliability (CR),
and Average Variance Extract (AVE)
(Fornell & Larcker, 1981; J Syahfitri,
Firman, Redjeki, & Sriyati, 2019). Factor
loading was used to analyze the relation of
a construct with its indicator. Standard
value (accepted value) of loading factor is
more than 0.5 and above. Composite
reliability was used to test reliability with
criteria value, which is more than 0.7 and
above. Average Variance was confirmatory
test by finding average value (AVE) among
indicators with latent variable. The third
method used numbers and correlation
between constructs with its indicator, and
AVE value is above 0.5 can be said as
accepted (Hair, 2011). This research was
applied in State University of Bengkulu by
involving 206 students of biology
education as the respondents which were
students of the 1, 2, 3, and 4th year level of
study.

Critical thinking disposition test
covered 10 item groups or question
clusters that consist of 7 multiple choice
questions which leads to critical thinking
disposition. Every critical thinking
disposition indicator were represented by
10 questions, hence, there were total of 70
questions. The test used in this research
was validated by group of lecturers who
were experts in education (biology content)
and also selected based on their
experiences in conducting research, those
are as much as 6 validators. Form of the
questions in critical thinking disposition
test was presented in the cases related with
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biological content, each case was
developed from four main groups from the
biological aspects. The aspects were
ecology, structure and function,
biotechnology and evolution. Data analysis
in the research was carried out using SPSS
version 20 Software and AMOS version 20
Application using Confirmatory Factor
Analysis (CFA) procedure to confirm
construct validity on critical thinking
disposition test.

Results and Discussion

After the critical thinking disposition
test was declared valid in content by
experts with the results showed that all
questions developed had a Content
Validation Ratio (CVR) of more than 0.64,
as a minimum CVR acceptance value, the
next step was looking at the construct
validity. Ghadi, Alwi, Bakar, and Talib
(2012) construct validity is validity that
emphasizes on logical analysis tested
correlation based on existing theory. Based
on the results of the analysis with
Confirmatory Factor Analysis (CFA), it was
obtained the interpretation result on
feasibility test model and Convergent
Validity (Factor Loading, Average Variance
Extract, dan Composite Reliability). Later,
on Widarjono (2015) revealed that
feasibility test model is an initial step in
interpreting construct validity, which there
are some criteria in determining feasibility
test model in critical thinking disposition.
The several indexes of the eligibility
criteria of the model are looking at scores
in Chi-Squares test, Goodness of Fit Index
(GFI), Adjusted Goodness of Fit Index
(AGFI), Tucker Lewis Index (TLI),
Comparative Fix Index (CFI) and Root Mean
Squares Residual (RMSR). Feasibility test
model in this research can be seen in Table
1.

On the Table 1, it is shown that critical
thinking disposition model, with total
respondent data of 206 biology education
students which were tested on State
University of Bengkulu, was stated as
feasible. This is supported with feasible
test criteria scores that passed the
requirement score of X2/df is 1.922.
Besides that, after critical thinking
disposition test was confirmed using
Confirmatory Factor Analysis (CFA), it was

obtained scores for the other criteria,
which are: GFI= 0.609 (approaching to 1),
RMSEA=0.067 RMR= 0.012, PNFI= 0.742
(approaching to 1), TLI= 0.870, and CFI=
0.875. Based on scores of feasibility test
criteria as presented in Table 1, it is known
that there are some factors that cannot
meet the criteria (CFI, TLI, and GFI),
nevertheless, as what Widarjono (2015)
said that from the several criteria of the
feasibility test on the model, the model can
be said to be feasible if it meets one of
these methods.

Table 1. Feasibility index of critical
thinking disposition test model

Recommended Critical Thinking

Fit Value (Hair, Disposition
Index 2011) Model
X¢/df <3 1.922
RMSEA <0.08 0.067
GFI >0.9 0.609
RMR <0.5 0.012
TLI >0.9 0.870
CFI >0.9 0.875
The higher, the
PNFI better 0.742

However, it will be better if the model
has more than one feasibility method
(criteria). Besides, scores of Goodness of Fit
Index (GFI), Comparative Fit Index (CFI) and
Tucker Lewis Index (TLI) are still
approaching number 1. Therefore, it can be
concluded that critical thinking disposition
test is feasible to use.

Later on in Figure 1, it can be seen
based on CFA test result (after eliminating
indicator using low factor loading) shows
that the value, in the 10 item groups
(questions) for the seven indicators of
critical thinking disposition, is said to be
acceptable that has a standardized factor
loading value as greater than 0.5. Further
on Figure 1, it also explains critical
thinking disposition test model
confirmation which is completed with
standardized factor loading for each of the
questions on the seven critical thinking
disposition indicators. The next step in
Convergent Validity test, it must be
checked first in the Average Variance
Extract (AVE) and Composite Reliability
(CR) which can be seen on Table 2.
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Figure 1.Critical Thinking Disposition Test Model which has confirmed by CFA

The Figure 1

is output of AMOS

analysis on CTDTB model. On the picture,
itis seen that in every questions represents
critical thinking disposition indicator,
namely Truth Seeking (TS), Open Mind
(OM), Analicity (AN), Sistematicity (SIS),

Table 2.Factor Loading and Convergent Validity

Self-Confidence (SC), Inquisitiveness (IN)
and Maturity (MA) have loading factor
score more than 0.5. In detail, loading
factor score of 10 questions, that represent
seven  critical thinking  disposition
indicators, can be seen in Table 2.

Number Convergent Constructs
validity Truth Open Analicity Sistematicity Self Inquisiti Maturity
seeking mind confident veness
1. AVE 0.74 0.67 0.68 0.70 0.70 0.82 0.66
2. CR 0.96 0.95 0.95 0.96 0.96 0.98 0.95
1 0.920 0.937 0.745 0.811 0.860 0.756 0.817
2 0.925 0.747 0.780 0.779 0.860 0.929 0.865
3 0.869 0.789 0.892 0.752 0.802 0.912 0.841
4 0.753 0.908 0.897 0.822 0.854 0.869 0.516
Facto.r 5 0.672 0.826 0.896 0.815 0.786 0.935 0.88
3. Loading ¢ (0886  0.750 0.770 0.912 0.886 0.893 0.766
7 0.961 0.772 0.902 0.853 0.783 0.879 0.942
8 0.868 0.762 0.870 0.814 0.873 0.897 0.684
9 0.715 0.850 0.861 0.902 0.809 0.961 0.858
10 0.768 0.832 0.572 0.877 0.828 0.979 0.849

Research finding shown in Table 2 is

Average Extract Variance (AVE) and
Composite Reliability (CR) score of the
seven  critical thinking  disposition

indicators where it can be said as accepted
(fulfill acceptance score of > 0.5). The
Average Variance Extract scores

sequentially are as follows: truth seeking
0.74, open mind 0.67, analicity 0.68,
sistematicity 0.70, self confidence 0.70,
inquisitiveness 0.82, and maturity 0.66.
Whereas for Composite Reliability score
shows that all indicators has greater score
(more than 0.7) namely, truth seeking 0.96,
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open mind 0.95, analicity 0.95,
sistematicity 0.96, self confidence 0.96,
inquisitiveness 0.98, and maturity 0.95.
Composite Reliability (CR) score can be
interpreted as reliability value in which
after checked the CR value, it is same with
Cronbach Alpha value. This is supported
with Bollen and Long (1993) who explained
that CR value is other guidance to review
the reliability test.

Finding of the research shows that
Critical Thinking Disposition Test in
Biology (CTDTB) has good convergent
validity. This is proven by loading factor
acceptance value. This finding is supported
the research conducted by J Syahfitri et al.
(2019) that all critical thinking disposition
indicators has score (more than 0.7)
namely, truth-seeking 0.96, open mind
0.94, analyticity 0.97, systematicity 0.96,
self-confidence 0.98, inquisitiveness 0.93,
and maturity 0.97. These findings describe
that CTDTB is instrument which has
fulfilled good instrument criteria. Later on
in Jayanti Syahfitri et al. (2019) research,
reveals that CTDTKB developed is a
feasible test model and fulfill good
instrument criteria. This is shown from
Confirmatory Factor Analysis (CFA)
analysis result.

Conclusion

After  being confirmed  using
Confirmatory Factor Analysis (CFA), it
shows that Critical Thinking Disposition
Test in Biology has construct validity that
can be accepted (feasible). The result of
construct validity test shows that 10
questions clusters are valid with high
Composite Reliability (CR) score.
Therefore, it can be concluded that Critical
Thinking Disposition Test in Biology
(CTDTB) is declared valid in construct; it
can be one of the instrument alternative in
measuring student’s critical thinking
disposition in biology context. This result
proves that student’s critical thinking
disposition is not only can be measured by
inventory type instrument (the existing
previous instrument), nevertheless, it also
can use Critical Thinking Disposition Test
in Biology (CTDTB). This is characteristic of
the renewal of the research conducted.
Critical Thinking Disposition Test in
Biology (CTDTB) can measure student’s
critical  thinking  disposition  more
objectively compared to using inventory
instrument. Critical Thinking Disposition

Test in Biology (CTDTB) has question
characteristic based on the cases related
with biology. Besides that, Critical Thinking
Disposition Test in Biology (CTDTB)
consists of seven questions that leads to
critical thinking disposition indicator, so
that, someone’s disposition or critical
thinking tendencies can be interpreted in
detail and thoroughly. On the contrary,
inventory instrument is only general
statement in nature and susceptible to be
manipulated.

Critical Thinking Disposition Test in
Biology (CTDTB) can be used by future
researchers in learning process. Aside of
that, it can be used to predict how far the
student’s readiness to think critically
(Jayanti Syahfitri, 2019). Not only that, this
test is also possible to be used to assist in
the new student acceptance test in biology
education major. Considering that biology
education students are required to think
critically, so that it can support their
academic achievements and readiness to
face 21st century.
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