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Abstract 
This article discusses the construct validity of the creative thinking skill instrument supporting 
a conation idea aspect for biology student-teachers in the subject of Human Physiology. Two 
hundred and eighteen students participated in this study. Construct validity was obtained 
through Confirmatory Factor Analysis technique  (CFA). Reliability was estimated by composite 
reliability. Findings show that the construct validity and the reliability of the instrument are high. 
A thorough discussion on the findings and future implications are provided towards the end of 
this paper. 
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Introduction 

Future learning challenges demand the 
development of creative thinking skills as 
one of the issues for 21st century literacy 
(Widowati, 2009). Development in informa-
tion and communication technology requires 
high-order thinking competencies that in-
clude creative thinking skills, to be develop-
ed through evaluation processes. It is unfor-
tunately true that, up to now, learners’ think-
ing skills have not been seriously dealt with.  

In the study by Rofi’uddin (2000), 
discontents are found concerning the low 
levels critical-creative thinking competencies 
in the graduates of elementary to tertiary 
levels.  This research finding is in line with 
the results of international creativity survey 
highlighted in The Global Creativity Index 
conducted in 2011. The study indicated that 
Indonesia was at the rank of 81st from the 
82nd countries in the survey, far below neigh-
bouring countries Singapore (Rank 9) and 
Malaysia (Rank 48) (Florida, Mellander, & 
Stolarick, 2011). Meanwhile, according to 
the Human Development Report in 2013, 
Indonesia’s Human Development Index 
(HDI) was at the rank of 110, while Singa-
pore 11 and Brunei Darussalam 31 respec-
tively. These two neighbouring countries, 
Singapore and Brunei Darussalam, had a 
very high HDI. Indonesia was underscored 
far left behind. Malaysia (HDI 62) was at the 
high category. In spite of the fact that In-
donesia was in the same group as Thailand, 
at the medium category of HDI, the later was 
at rank 93, far above Indonesia. 

In lieu toward the development of 
Higher Order Thinking Skills (HOTS), an 
international survey shows that Indonesian 
human performances are still minimal. A 
study by Ramirez & Ganaden's (2008) 
reveals that poor human performances are 
caused by incapability of infusing the high-
order thinking skills. Learning in higher 
education seems to be not as effective as to 
develop creative thinking. Meanwhile, crea-
tive thinking is listed as the top skill in the 
cognitive domain of Bloom’s taxonomy as 
revised by Anderson (Krathwohl, 2002) and 
the New Blooms (Dettmer, 2006). Further-

more, DeHaan's (2009) study shows that 
creative thinking competencies help learners 
to find evidence-based analyses, improve 
HOTS and solve problems. Thus, creative 
thinking skills need to be further developed 
and measured.  

With respect to the needs of creative 
thinking skills, it is believed that learners of 
Biology with HOTS will be able to think 
creatively and solve problems effectively in 
completing project tasks provided such as 
determining objects to observe, gathering in-
formation from relevant sources, and using 
various ideas in and outside the campus. 
Problem-solving competencies will also be 
useful for students after they become teach-
ers, who will encounter situations with prob-
lems to be solved. This statement goes in line 
with a study conducted by Husain, Mustapha, 
Malik, & Mustakim (2014) which highlighted 
how interaction between environment and 
student influences student’s development in 
learning.  These competencies include devel-
oping instructional contents, providing ef-
fective classroom management, assessment, 
and preparing the teaching and learning for 
21st century. 

In the present time, the measurement 
of creative thinking is conducted in a general 
manner. One divergent thinking test that is 
widely known is the Torrance Tests of 
Creative Thinking (TTCT). Torrance takes 
creativity as independent cognitive compe-
tence and a multidimensional concept. In 
contrast, Weiping Hu and Philip Adey 
maintain that creativity is part of intelligence 
and an independent skill. They developed a 
scientific creativity test for high-school stu-
dents (Hu & Adey, 2002). The test, known 
as A Scientific Creativity Structure Model 
(SCSM), was built on the analyses of 
meaning and a scientific creativity aspect 
based on literary studies. Hu and Adey did 
an analysis on general themes from science 
and creativity and built a three-dimensional 
model from the characteristics of creativity 
such as features, processes, and products. 
Fluency, flexibility, and originality were 
features in SSCM. Scientific products were 
related to the scientific field such as technical 
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products, scientific knowledge, scientific 
phenomena, and scientific problems. They 
tried to include all their scientific creativity 
model components in a framework and test. 
For instance, they included scientific think-
ing processes and imagination, which often 
were not asked in a creativity test. Based on 
these reviews of the measurement of creative 
thinking, it can be seen that there is a wide 
opportunity to have creative thinking skills 
integrated in the school lessons. Studies 
focusing on the development of creative 
thinking skill evaluation in school lessons 
have been conducted (Beghetto, 2013). 
These studies show that creative perfor-
mance is moderately a specific domain and 
can be appraised by a combination of 
particular power resources (Sternberg, 2006). 
This is supported by Kaufman and Baer 
Charyton, Ivcevic, Plucker, & Kaufman 
(2009) and Barbot, Besançon, & Lubart 
(2011) that creativity tends to be a specific 
domain. One may certainly be creative in one 
domain and a number of persons may be 
creative in two or more domains. One may 
most possibly take risks in their own domain 
for they have a higher level of content. 

The choice on the subject of Human 
Physiology is based on the consideration 
that, in this subject, students’ conative idea 
responses can be obtained more easily seeing 
that the analysed cases are contextual. When 
studying human physiology, students learn 
about the normal functions of the body or-
gans; therefore, in the instrument, the given 
stimuli are disrupters to body organs (dis-
eases) or the opposites of the normal func-
tions of the physical organs. The expectation 
is that, by giving abnormal phenomena as 
stimuli, learners are able to give various res-
ponses in the forms of solutions to problems 
that are presented in various cases.  

Evaluation of learners’ creative think-
ing can be done in an evaluation system of 
the divergent pattern (Subali, 2011, pp. 130–
144). Divergent thinking is a skill in con-
structing or producing various possible res-
ponses, ideas, options, or alternatives against 
a problem (Isaksen, Dorval, & Treffinger, 
1994, p. 18). In other words, divergent think-

ing can be understood as a skill in producing 
various solutions to a problem using the 
correct procedure and reasons. 

Creating thinking competence is one 
of the important thinking skills so that it 
must be mastered by the students. Moreover, 
the competency-based curriculum in the 
university brings heavy emphasis on the 
practice of thinking and reasoning, develop-
ing creative activities, problem-solving skills, 
and communicating ideas. 

The evaluation kit to measure creative 
thinking skills that supports the ideas of 
teacher-candidate students of biology 
through a divergent pattern is expected to 
become one of the ways to improve stu-
dents’ creating thinking skills. The students’ 
logical thinking will be directed to producing 
arguments based on their concept of under-
standing in the form of conative ideas. As a 
result, teachers will be able to see students’ 
divergent production patterns in the form of 
rational alternatives towards given stimuli so 
that they can explain concepts that are 
contradictive to the actions. 

The evaluation instrument must be 
tested for its quality. Quality testing is one 
way to show that an evaluation instrument 
has been optimally developed. The primary 
evidence of the quality of an evaluation 
instrument is its validity. Messick defines 
validity as “one that is integrative on how far 
empirical evidences and theoretical ration-
ales support the feasibilities of interpreta-
tions and actions based on the results of the 
measurement processes” (Reynold, Living-
stone, & Wilson, 2009). In line with Messick, 
the Standards for Educational and Psycholo-
gical Testing defines validity as “how far evi-
dences and theories support the interpreta-
tion of tests scores as a consequence of the 
using of the test” (American Educational 
Research; Association American Psycholo-
gical Association; & National Council on 
Measurement in Education, 1999).  

The validity measure that will be dis-
cussed in this article is of the construct type 
(construct validity), i.e. the construct of the 
instrument from theories supported by field 
data (Messick, 1989; Silverlake, 1999). Con-
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struct validity is understood as how far the 
sores of the results of the measurement 
reflect the theoretical constructs underlying 
the development of the instrument (Surya-
brata, 2000). Hadi (2001) states that con-
struct validity is identical with logical validity 
or validity by definition. Hadi (2001) also 
states that, if the theoretical construct of a 
test is right, then the product of the mea-
surement is valid.  

Empirical testing is needed in order to 
find how far each variable to be measured 
can be explained by each dimension in the 
instrument. An instrument is regarded as 
qualified after it is analysed theoretically and 
empirically. Theoretical analysis is done by 
way of instrument review. Empirical analysis 
is done by way of factory analysis.  

Factor analysis techniques come in 
two types, namely Exploratory Factor Analy-
sis (EFA) and Confirmatory factor analysis 
(CFA). EFA is used for exploring the theo-
ries; CFA for confirming the theories that 
are obtained in EFA. CFA is a popular 
statistical technique for providing supports 
to construct validity in the literature of psy-
chological testing (American Educational 
Research; Association American Psychologi-
cal Association; & National Council on Mea-
surement in Education, 1999; Thompson & 
Daniel, 1996). The present article shows the 
utilization of EFA and CFA to provide evi-
dence for construct validity in the evaluation 
instrument development. In particular, the 
study is aimed at giving evidence to the 
construct validity of the creative thinking test 
instrument for teacher-candidate students of 
biology. A review of CFA, based on theo-
retical evidence, is an important part of the 
validation process (DiStefano & Hess, 2005, 
p. 228). 

Method 

The study was a confirmatory research 
which involved 218 students of Biology 
Programme in the Faculty of Teacher Edu-
cation.  Respondents were selected based on 
their prior knowledge on Human Psysiology 
learning environment. Implementation of 
the practical guidelines for the factor analysis 

technique followed the ones given by  Cattell 
(1978) dan Guilford (1954) suggesting N > 
200 as the number for sample size in the 
study. 

The study used instruments validated 
by a panel of Subject-Matter Experts (SMEs) 
in the fields of Educational Assessment, 
Educational Evaluation, Biology Education, 
and Human Physiology for their contents 
(Hammitt & Zhang, 2013). The quality of 
instruments was also observed through their 
empirical validity and reliability. The instru-
ment validity was appraised by internal con-
sistency of construct indicators to show the 
degree to which each indicator indicated a 
general latent construct.  

The data analysis began with EFA, 
which was preceded by Kaiser Meyer Olkin 
Meisure (KMO) testing and Bartlett’s Test 
on the SPSS, and proceeded with CFA using 
the Lisrel software. According to Hair, 
Black, Babin, & Anderson (2006), evaluation 
on the levels of suitability between the data 
and the model is done through a couple of 
fits, i.e. the overall model fit and the mea-
surement model fit. 

Findings and Discussion 

Findings 

Data analysis was made first by con-
ducting factor analysis which was preceded 
by KMO testing and  Bartlett’s Test in order 
to determine the suffifiency of the sample. 
The result showed a KMO MSA value of 
0.821 > 0.05 with a p-value 0.000 < 0.05. 
This finding showed that the data matrix had 
sufficient correlation measure to be used to 
conduct a factor analysis. Subsequently, anal-
ysis from the communality values showed 
that not all items had a value higher than 
0.30, the acceptable minimum value (Mooi & 
Sarstedt, 2011). From the EFA, it was found 
that 10 factors had an eigen value hogher 
than 1, and  four had an eigen value higher 
than 2. In this study, an eigen value higher 
than 2 is preferred.  

Results of the EFA analyses showed 
that the instrument consisted of 37 test items 
distributed in four factors. The four factors 
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were: (1) solution alternative, the skill to 
produce a number of solutions to respond to 
a problem formulated in 10 test items; (2) 
original solution, the skill to produce a num-
ber of solutions that are relevant and unique, 
consisting of eight test items; (3) solution 
feasibility, the skill to produce a number of 
solutions effective for the solution of the 
problem in the given case, consisting of 10 
test items; and (4) solution variety, the skill 
to produce a number of solution categories, 
consisting of nine test items.  

Overall Model Fit 

 

Figure 1. Model of the Creative 
Thinking Skill Measurement that 
Supported the Conative Aspect 

The first phase of the model-fit testing 
was directed to evaluating the general degree 
of the goodness of fit (GOF) between the 
data and the model. Some comparative- fit 
indexes emerged that differentiated one mo-
del from the base model. Practical guidelines 
were used to determine the accepted degree 
of fits since the sampling distribution of the 
indexes was unknown (Shook, Ketchen, 
Hult, & Kacmar, 2004). Hence, until a 
definite measurement was developed should 
researchers used some steps to provide evi-
dence for their model fits (Breckler, 1990). 
The use of several indexes would ensure the 
readers that researchers did not choose only 
the favourable indexes. The study by Ger-
bing & Anderson (1992) shows that, among 
the strong and stable indexes, the normed fit 
index (NFI), and the comparative index 
(CFI) are two of these (Hu & Bentler, 1999). 
Results of the data analysis using the CFA 
technique can be seen in Figure 1. 

In Figure 1, the Chi Square obtained = 
665,69, df = 618, p. value = 0.08980 and  
RMSEA = 0,027. This indicates that the 
model has a fit. This is in line with the criteria 
as shown in Table 1. 

Measurement Model Fit 

In obtaining the conclusion that the fit 
between the data and the model was in ge-
neral good, the next step was the evaluation 
of the measurement model fit. This was 
done by looking at the validity and reliability 
of the measurement model (Hair et al., 2006). 
These are presented as follows. 

Convergent validity is used to test 
construct validity. The word construct refers 
to a theoretical view to explain some phe-
nomena (Wiersma, 2000). According to Van 
Dalen (1973), a construct customarily refers 
to a complex concept that covers a number 
of inter-related factors. 

 
 
 
 
 
 



Jurnal Penelitian dan Evaluasi Pendidikan 

124   −   Volume 22, No 2, December 2018 

Table 1. Results of Overall Model Fit in the Initial Try-Out 

GOF Measure  Degree Target of Fit Estimation Results Degree of  Fit 

Normed χ² Normed χ² < 2 1.07 Good (good fit) 

p-value p  ≥ 0.05 0.089 Good (good fit) 

RMSEA RMSEA ≤ 0.05 0.027 Good (close fit) 

ECVI Smaller values & close to 
ECVI saturated 

M* = 7.67 Good (good fit) 

S* = 12.90 

I* = 30.27 

AIC Smaller values & close to 
AIC saturated 

M* = 835.69 Good (good fit) 

S* = 1406.00 

I* = 3436.78 

NFI NFI ≥ 0.90 0.81 Not so Good 
(marginal fit) 

GFI GFI ≥ 0.90 0.75 Not so Good 
(marginal fit) 

CFI CFI ≥ 0.92 1.00 Perfect (perfect fit) 

RMR SRMR ≤ 0.09 0.079 Good (good fit) 

*M = Model; S* = Saturated; I* = Independence 

 
 
An indicator is said to have good vali-

dity towards the construct or latent variable 
if (a) the t-value of its factor loading is higher 
than the critical value (t-value ≥ 1.96) (Doll, 
Xia, & Torkzadeh, 1994; Hair et al., 2006); 
and (b) the standardized factor loading is ≥ 
0.30 (Gorsuch, 1983; Mooi & Sarstedt, 2011). 
The t-value and the standardized factor load-
ing of the creative thinking skill measure-
ment model are presented in Table 2.  

In Table 2, it can be seen that all the t-
values of the factor loadings of the variables 
or items are higher than 2 (t-value > 2). The 
factor loadings of the variables in the model 
are therefore are significant, or are not zero. 
Each of the standardized factor loading of 
each variable is higher than the minimum 
value (standardized factor loadings > 0.3). 
Thus, it can be concluded that the validity of 
all the variables observed towards the latent 
variable is good. 

Evaluation on the measurement mo-
del can be done by using the composite 
reliability measure, or also known as con-
struct reliability (CR) (composite reliability) 
(Ghadi, Bakar, Alwi, & Talib, 2012; Hair et 
al., 2006). A construct can have a good 
reliability measure when its value is the same 
or higher than 0.70 (Hair et al., 2006; Lance, 

Butts, & Michels, 2006). CR can be calculat-
ed by the total of the squared factor loading 
(Li) factor loading added with total error 
variance of a construct (ei). 

𝐶𝑅 =
(∑ 𝐿𝑖𝑛

𝑖=1 )2

(∑ 𝐿𝑖𝑛
𝑖=1 )2 + (∑ 𝑒𝑖𝑛

𝑖=1 )
 

From the results of the computation 
of the construct reliabilities in Table 2, it can 
be concluded that the construct reliability of 
the instrument model is good (CR ≥ 0.70). 
CFA is done to estimate the factor loading 
of a variable.  Factor loading presents the 
level of the regression path from the latent 
to its indicator. The CR level is an alternative 
guide to review convergent validity (Ghadi et 
al., 2012). 

The model being tested consisted of 
four latent variables and 37 observed varia-
bles. The model, supported theoretically and 
empirically, placed four factors separated but 
correlated. The factors solution alternative 
consisted of 10 items, original solution eight, 
solution feasibility 10, and solution variety 
nine. CFA results showed a good model fit 
for the instrument with a sample of 370 stu-
dents. In addition, the moderate correlation 
among the four factors (SLF ≥ 0.30) showed 
that these factors considered the constructs 
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different but having relations (Mezo & 
Short, 2012). 

Table 2. T-Value, Standardized Factor 
Loadings & Construct Reliability 

Item SLF* t-Value CR 

Solution Alternative Factor 

AS_01 0.52 4.44 0.74 
AS_02 0.42 3.72  
AS_03 0.43 3.81  
AS_04 0.42 3.74  
AS_06 0.64 **  
AS_07 0.52 5.11  
AS_08 0.37 3.29  
AS_10 0.52 4.46  
AS_11 0.52 4.45  
AS_12 0.4 3.52  

Solution Feasibility Factor 

KS_13 0.38 3.31 0.71 
KS_15 0.47 4.01  
KS_16 0.36 3.16  
KS_17 0.55 4.53  
KS_18 0.59 4.78  
KS_19 0.29 2.58  
KS_20 0.34 3.01  
KS_21 0.49 4.14  
KS_22 0.39 3.43  
KS_23 0.61 **  

Solution Variety Factor 

VS_25 0.43 3.49 0.73 
VS_26 0.43 3.52  
VS_27 0.44 3.57  
VS_28 0.47 **  
VS_30 0.56 4.14  
VS_32 0.5 4.37  
VS_33 0.55 4.08  
VS_34 0.44 3.56  
VS_35 0.51 3.91  

Solution Originality Factor 

S0_40 0.52 4.63 0.73 
S0_41 0.41 3.7  
S0_42 0.43 3.91  
S0_43 0.46 4.11  
S0_44 0.51 4.57  
S0_45 0.64 **  
S0_46 0.6 5.17  
S0_47 0.49 4.37  

*SLF = Standardized loading factor 
** = Reference variable, t-value is not 

estimated. t-value target ≥ 2. 

Discussion 

The research results show that the 
instrument for testing creative thinking skills 

developed for biology teacher-candidate stu-
dents has a high construct validity. This find-
ing is in agreement with Batey (2012) who 
stated that creativity has a relation with learn-
ing and education, more particularly in the 
matter of problem solving. This can be com-
bined with the emphasis in the contextual ap-
proach that creativity is a social phenome-
non underlying the interaction between the 
individual and the situation (Barbot et al., 
2011; DeHaan, 2009). Measurement of learn-
ing achievement at the higher-order cogni-
tives, such as creative thinking, demands 
tasks that require learners to use their know-
ledge and skills in a new situation (Nitko & 
Brookhart, 2007). Therefore, learners are 
demanded not only to be able to understand, 
but also to be able to analyse, evaluate, and 
create.  

The measurement has an emphasis 
more on tasks/problems that are oriented to 
the real world than the school contexts. In 
line with this, Guilford (1954) stated that 
stimuli in the forms of conditions/situations 
may change learners’ behaviours. Guilford 
further stated that creative actions are an 
example of the outcomes of a learning 
process that shows changes in behaviours 
resulting from stimulation and responses. 
The present study shows that the values of 
the standardized loading factors are all above 
0.30 and the t-values of the observed vari-
ables are ≥ 2.00 with a confidence level of 
95%. These show that the validity of all the 
observed variables against the latent vari-
ables is good. In other words, all the items 
are valid for testing the creative thinking 
skills in the Human Physiology subject. 

Scientific creativity among 130 stu-
dents was studied in Taiwan by Liang (2002). 
The primary instruments included Test of 
Divergent Thinking (TDT) for measuring 
creativity, Creativity Rating Scale (CRS) and 
Creative Activities and Accomplishments 
Check Lis-ts (CAACL) for measuring scien-
tific creativity, Nature of Scientific Know-
ledge Scale (NSKS) for measuring the nature 
of science, and Science Attitude Inventory II 
(SAI II) for measuring attitudes towards 
science. There were in addition two more 
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instruments for measuring learners’ compe-
tences in finding problems and formulating 
hypotheses. Data analysis techniques includ-
ed descriptive statistics, Pearson product-
moment correlations, and gradual regres-
sion. The findings show that, among others, 
students’ scientific creativity is significantly 
correlated with attitudes towards science, 
finding problems, formulating hypotheses, 
nature of science, resistance towards closure, 
originality, and elaboration. Another finding 
is related to the emergence of four predictors 
that are significant for measuring scientific 
creativity; namely attitudes towards science, 
finding problems, resistance towards closure, 
and originality that contribute 48% to the 
variance of students’ scientific creativity. Still 
another finding is concerned with the big 
difference between students with high scien-
tific creativity from those with low scientific 
creativity on the variables family support, 
career picture, and reading about science. It 
can be concluded that both cognitive and 
non-cognitive components are good for 
predicting scientific creativity. 

In the meantime, Barbot et al. (2011) 
conducted a study to give a real picture and 
a different way to measure creative potentials 
that can be used for educational objectives. 
The study produced a model for evaluating 
creativity called EPoC (Evaluation of Po-
tential for Creativity) that was multifaceted 
and domain-specific, and that made it pos-
sible for the evaluator to capture the mul-
tidimensionality of creative potentials in 
obtaining potential profiles for creativity. It 
was a procedure for measuring students’ 
creative potentials by way of multivariate 
approaches using verbal and graphic tasks 
for two creative thinking competences: 
divergent thinking (DT) and integrative thinking 
(IT). The creativity phases were designed in 
two sessions, within each of which each 
thinking competence was measured. In the 
DT assignments, each student was asked to 
produce as many ideas in responding to a 
unique stimulus. In the IT assignments, stu-
dents were asked to produce synthetic solu-
tion elaborations. The creativity score for 
each task was based on the total of outputs 

(for the DT) and level of originality.  The 
higher score, the higher the potentials of the 
individual’s creativity.  

A study in the measurement of 
creativity in the field of science was done by  
DeHaan (2009) exploring the relation be-
tween creativity and high order cognitive 
skills (HOCS), reviewing evaluation tech-
niques, and describing learning strategies to 
improve creative problem solving in the 
university. DeHaan used Torrence’s creative 
thinking test that dealt with students’ di-
vergent thinking competences to measure 
their scientific creative thinking. In his 
opinion, creativity is not a thing difficult to 
measure. Creative processes can be explain-
ed by using cognitive competences which are 
better known such as cognitive flexibility and 
resistance control that have been widely 
spread in the society. Creativity is an impor-
tant element of problem solving and critical 
thinking. Consequently, creativity applica-
tion such as creative power and intelligence 
are components of the HOCS as defined in 
the taxonomy of educational objectives. It is 
no wonder that creativity, as other elements 
in HOCS, can be taught effectively through 
inquiry-based instruction founded by the 
constructivist theory.  

Finally, reliability of the instrument 
was estimated by the technique of composite 
reliability measure or also known as con-
struct reliability (Hair et al., 2006). A high 
construct reliability shows internal consis-
tency, meaning that all the steps in the mea-
surement consistently represent the same 
latent constructs. The results of the reliability 
calculation in Table 2 show that all the 
reliability values of the constructs are ≥ 0.7; 
thus, it can be concluded that the reliability 
of the measurement is categorically good.  

Conclusion 

Based on the research results and 
discussion, a number of conclusions can be 
proposed. First, the instrument for mea-
suring the creative thinking skills of biology 
teacher-candidate students possesses a high 
degree of construct validity. Second, the 
instrument is built of four factors namely: (1) 
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solution alternative, the skill to produce a 
number of  solutions in responding to a 
problem,  consisting of 10 test items; (2) ori-
ginal solution,  the skill to produce a number 
of solutions that are relevant and unique, 
consisting of eight test items; (3) solution 
feasibility, the skill to produce a number of 
solutions that are effective to solve the given 
problem,  consisting of 10 test items; and (4) 
solution variety, the skill to produce a 
number of categorical solutions, consisting 
of nine test items. Third, the instrument 
consists of 37 items; each having a high 
loading factor against the latent variable. 
Fourth, besides having a high construct 
validity, the instrument is also characterized 
with a high composite reliability.   

Implication from the results of the 
research study is that the instrument for 
measuring the creative thinking skills of 
biology teacher-candidate students is feasible 
to be used. In relation with the research 
results, those who need to measure students’ 
creative thinking skills are recommended to 
use this instrument bearing in mind that the 
respondents have identical characteristics as 
the ones in the present study. 
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