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Abstract: Creative thinking skills are considered to have a positive correlation with students’ academic
achievement. Thus, they need to be developed through the learning process. To successfully develop
these skills, an appropriate learning model is needed. This research aims to determine the improvement
of the creative thinking skills of prospective teachers who learned using structured, guided, and open
inquiries. This quasi-experimental research used an untreated control group design with pretest and
posttest. A total sample of 118 students was selected and distributed into structured, guided, and open
inquiry classes. The research instrument consisted of 18 creative thinking skill items applied to the
pretest and posttest. The data analysis was performed using ANCOVA and LSD tests. The results show
that the mean score of the open inquiry class was higher and significantly different compared to those
of the other two classes. However, the mean scores of the two classes were not significantly different.
Therefore, it can be concluded that the implementation of the open inquiry model led to a higher increase
in creative thinking skills compared to those of the structured and guided inquiry models.
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PENINGKATAN KETERAMPILAN BERPIKIR KREATIF CALON GURU:
TRANSISI DARI KELAS INKUIRI TERSTRUKTUR KE INKUIRI TERBUKA

Abstrak: Keterampilan berpikir kreatif berkorelasi positif dengan prestasi akademik mahasiswa se-
hingga pengembangan keterampilan tersebut perlu dilakukan dalam proses pembelajaran. Keberhasilan
pengembangan keterampilan tersebut dapat dilakukan melalui implementasi model pembelajaran yang
tepat. Tujuan penelitian ini adalah untuk menganalisis peningkatan keterampilan berpikir kreatif
mahasiswa calon guru dari yang belajar menggunakan model inkuiri terstruktur ke inkuiri terbimbing
dan terbuka. Penelitian ini merupakan quasy experiment dengan rancangan untreated control group
design with pretest and posttest. Subjek penelitian berjumlah 118 mahasiswa yang terdistribusi ke dalam
kelas inkuiri terstruktur, terbimbing dan terbuka. Instrumen penelitian berupa 18 item tes keterampilan
berpikir kreatif yang diterapkan pada pretes dan postes. Analisis data dilakukan dengan AN-COVA yang
dilanjutkan dengan uji LSD. Hasil penelitian menunjukkan rata-rata skor tes kelas inkuiri terbuka lebih
tinggi dan berbeda signifikan dengan rata-rata skor dua kelas inkuiri lainnya, sementara rata-rata skor
kedua kelas tersebut tidak berbeda signifikan. Kesimpulan dari penelitian adalah implementasi model
inkuiri terbuka menyebabkan peningkatan keterampilan berpikir kreatif yang lebih tinggi dibandingkan
dengan implementasi inkuiri terstruktur dan terbimbing.

Kata Kunci: keterampilan berpikir kreatif, inkuiri terstruktur, inkuiri terbimbing, inkuiri terbuka

INTRODUCTION needed to carry out' their.various aptivities. Also,
. students with creative thinking skills are observ-

o The -enhgncement _of students' creatl\(e ed to gain deeper understandings, therefore,
thinking skills is needed in the 21st century in increasing the effectiveness of their research re-
order to optimally compete in various work  gits (Huang et al., 2020; Sumarni & Kadarwati,
sectors (Anazifa & Djukri, 2017; Kivunja, 2015; 2020). Moreover, the creative thinking skills for
Nur et al., 2020). This development also helps  ygpective teacher students are needed in pro-
students solve daily problems and provides them  qycing innovative learning strategies, which are
with an edge in the working sector, both in open  foynd to contribute to the improvement of educa-
new businesses and as employees of a company  tjonal qualities (Beetlestone, 2010; Hudha,

(Malik & Setiawan, 2015). They also help the  akim, et al., 2018; Ramdani & Artayasa, 2020;
students generate creative ideas, which are Siburian et al., 2019).
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Currently, the learning process at many
universities in Indonesia is still carried out based
on the traditional method of providing lectures or
conducting experiments (Hudha, Aji, etal., 2018;
Ndiung, 2020; Ramadhani et al., 2019;
Syuhendri, 2017). This learning model empha-
sizes the process of transferring knowledge from
lecturers to students, or confirming theory or
experimental results through traditional practi-
cums (Chu et al., 2021). The results show that
conventional learning did not lead to an increase
in students' creative thinking skills (Ndiung,
2020; Rudibyani, 2019; Zubaidah et al., 2017) as
they seem to need new strategies that enable them
to be more active without being affected, in the
educational sector (Hadisaputra et al., 2020;
Yustigvar et al., 2019).

A new strategy that requires the appli-
cation of a learning model to facilitate students'
creative thinking skills development is known to
be indispensable. Also, the process of providing
challenges to students is found to spur the
development of their creative thinking skills,
during learning (Duran & Dokme, 2016; Trnova
& Trna, 2014). The learning related to problems
in daily activities is also believed to have the
ability to encourage the enhancement of students'
creative thinking skills (Chin & Chia, 2010;
Henriksen et al., 2017; Montag-Smit & Maertz,
2017). The act of addressing topics of students'
interests is also known to facilitate the develop-
ment of their creative skills (Alencar et al., 2017;
Yulianti et al., 2020). Therefore, creative think-
ing skills are very important in the educational
sector, which are to be developed in prospective
teacher students (Ramdani & Artayasa, 2020).

In order to develop a very good creative
thinking skills, learning process needs to be indis-
pensable and challenging. A learning model is
urgently needed to create a very good learning
process to improve creative thinking skills. One
of the best models for this process is inquiry.
Garrison and Vaughan (2013) agree that inquiry
has a very big impact in triggering students’
ideas. Students are allowed to design everything
they want, and inquiry supports them in identi-
fying every factor related to a problem that they
should solve. Akyol et al. (2009) also said that the
inquiry framework comprises three overlapping
elements: social presence, cognitive presence,
and teaching presence. In a community of
inquiry, deep learning occurs through the
interaction of these three presences.

Furthermore, inquiry learning is a model
that has the ability to equip students with the

skills that are important to make discoveries
through problem-solving activities. According to
Gunawan et al. (2021), this learning model is
very suitable for students in Indonesia. Lott
(2011) also stated that inquiry is an activity to
seek information, raise problems, and conduct
investigations. However, Llewellyn (2013) stated
that inquiry is an active exploration process,
which involves using critical, creative, and
logical thinking skills to solve interesting
problems.

Moreover, Wahyudi et al. (2019) stated
that inquiry learning provides an opportunity for
students to investigate scientific problems of
interest. In inquiry learning, students obtain the
opportunity to construct new knowledge, through
the exploration of various phenomena in their
environment (Andrini, 2016; Spires et al., 2016).
Chin and Chia (2010) stated that inquiry learning
facilitates students to solve problems, which are
related to daily activities in their environment.

Based on the characteristics of inquiry
learning, implementation is observed to provide
a positive indication for the development of
students' creative thinking skills. The effect of
this learning model on the development of stu-
dents' creative thinking skills has been reported
in several previous studies. Duran and Dokme
(2016) and Anjarwani et al. (2020) stated that the
implementation of inquiry learning increases
self-confidence, scientific curiosity, and students'
creative thinking skills. Also, Trnova and Trna
(2014) stated that the implementation of inquiry
learning promotes students' abilities to have
open-ended questions and think creatively.

Llewellyn (2013) stated that the learning
model is divided into four parts: demonstrated,
structured, guided, and open (self-directed)
inquiries. The characteristics of these four
models, according to (Llewellyn, 2011) are: (1)
Demonstrated inquiry, a process whereby a
teacher conducts an experiment and presents the
results to the students; (2) Structured inquiry, a
process whereby students conduct experiments
based on the problems and work procedures
provided by the teacher but data processing and
presentation are carried out in their own way; (3)
Guided inquiry, a process whereby students
conduct experiments based on problems provided
by the teacher but the procedures are compiled by
the students; and (4) Open inquiry, a process
whereby students conduct experiments based on
problems and experimental procedure, which are
compiled by them.

Enhancing prospective teachers’ creative thinking skills ...



Generally, teachers are known to apply one
inquiry learning model (Fuad et al., 2017) even
though each model has different effects on deve-
loping students' skills during implementation.
For example, the implementation of open inquiry
cause students to be more involved in research
projects, intense interactions, and deeper scien-
tific understanding. However, the opportunity to
document their results is less than that of students
with guided inquiry (Sadeh & Zion, 2012).
Meanwhile, Zion and Mendelovici (2012) stated
that the implementation of open inquiry is more
effective in developing cognitive and procedural
skills and higher critical and scientific thinking
than structured and guided models.

Bunterm et al. (2014) stated that some
weaknesses of implementing a higher level of
inquiry (open and guided inquiry) are teachers'
concerns about students' activities, which are out
of control, as many are found to be frustrated in
learning. Due to these weaknesses, many teachers
eventually opted to implement structured inquiry.
Also, Spires et al. (2016) stated that teachers'
assistance, which is very high in learning, causes
the students’ thought and problem-solving
processes to be disturbed. However, when the
teachers' assistance is very low, such as in an
open inquiry class, many students do not show
expected progress, which in turn causes
frustration in learning.

Based on the results of observations, the
lower model of inquiry, namely structured
inquiry, causes class activities to be more orderly
because the lecturer provides adequate assistance
to the implementation of student experiments.
However, the weakness is that students do not
think about the meaning of learning because they
only follow existing work procedures. Further-
more, the lecturer has a more dominant role in
learning, which causes students to be less creative
in problem-solving.

Meanwhile, the guided and open inquiry
models have advantages in terms of providing
more opportunities for students to think about the
meaning of learning and develop higher-order
thinking skills, while the disadvantage is that the
lecturer has less control over the class. This is in
line with Zion and Mendelovici (2012) statement
that open and guided inquiry need high-order
thinking skills to explore more ideas to solve
problems, design experiments collaboratively,
and bring a lot of creative ideas. Therefore, Zion
and Mendelovici (2012) also stated that there is
still controversy among educators to determine
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the most effective inquiry learning models (struc-
tured, guided, or open) to be applied in schools.

Moreover, one of the skills that need to be
developed by students in the 21st century is
creative thinking due to its significant positive
relationship  with  academic  achievements
(Beetlestone, 2010; Palaniappan, 2007). There-
fore, it is necessary to conduct research on
enhancing students' creative thinking skills by
implementing three levels of inquiry models;
from lower (structured) to higher (guided and
open) levels of learning.

METHODS

This research employed a quasi-experi-
mental design. It used a pretest and posttest
model with a non-randomized control group
(Ary et al., 2011) as shown in Table 1. Based on
this design, each class was provided with the
same pretest and posttest procedures and the
application of different inquiry models
(structured, guided, and open) during learning.

Table 1. Research Design

Group Pretest Treatment  Posttest
E: (O] X1 0,
E. O3 Xz 04
Es Os X3 Os

Xai: Structured inquiry
Xz: Guided inquiry
Xs: Open inquiry

E: Experiment

The research was conducted for eight
weeks, with meetings that were held once every
week in each class. The meeting length per
session was 150 minutes, as the topics studied
were measurement, substances and their changes,
plants, animals, environmental pollution, and
simple machines. A model lecturer that had
previously been trained to apply structured,
guided, and open inquiry learning was selected to
teach the three classes.

Llewellyn (2013) stated that the syntax of
the three models referred to six phases of activity
in one inquiry cycle: (1) Inquisition, which in-
volves starting with a question to be investigated;
in structured and guided inquiry classes, ques-
tions we're often asked by the lecturer, compared
to the open group, where students pose their own
problems; (2) Acquisition, which involves brain-
storming possible answers and problems; (3)
Supposition, which involves the selection of an
answer to be tested through experimental
activities; (4) Implementation, which involves
the compilation of a plan for experimental
activities; in a structured inquiry class, the
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experimental design was provided by the
lecturer, compared to the guided and open
groups, where students compile their own model;
(5) Summation involves students collecting
evidence and drawing conclusions; and (6)
Exhibition, which involves students sharing and
communicating their results. Moreover, the
activities of students in the three classes are
described in Table 2.

The research subjects were students
enrolled in the elementary school teacher
education study program at a university in
Mataram, studying science education courses

with 278 students. There were a total of 118
students chosen as the sample, which were
divided into three classes, namely structured,
guided, and open inquiry models. They were
selected using a purposive sampling technique in
order to obtain a class with equal prior
knowledge. Based on the faculty academic data
from the previous semester, the average student
achievement index in structured, guided, and
open inquiry classes were 3.25, 3.37, and 3.37,
respectively. These results were also found to be
insignificantly different (F (2.117) = 2.813, p =
0.064).

Table 2. Lecturer and Student Activities in Three Inquiry Models

No. Activity Inquiry phase Stlrnu(;:lg?rr;/ad Guided Inquiry  Open Inquiry
1. Submission of Problems Inquisition Performed by Performed by Compiled by
lecturers lecturers students
2. Submission of Hypotheses Acquisition Performed by Performed by Performed by
students students students
3. Selection of Hypotheses Supposition Performed by Performed by Performed by
students students students
4. Preparation of Work Implementation  Performed by Compiled by Compiled by
Procedures lecturers students students
5. Presentation of Data and Summation Compiled by Compiled by Compiled by
Drawing Conclusions students students students
6. Presentation of Investigation Exhibition Performed by Performed by Performed by
Results students students students
Table 3. Indicator Description for Each Question Number
L . . Test Test
No. Creativity Indicator Descriptor Form  Number
1. Curiosity (show curiosity) a. Having a desire to know something Essay 1
b. Interested in creative activities 2
¢. Having a desire to do research 3
d. Interested in problems in their surroundings 4
2. Fluency (generate a number of a. Finding more answers Essay 5
ideas) b. Not being resourceful in solving problems 6
nor having a good initiative
3. Originality (show new ideas a. Generating different and unique ideas Essay 7
that are unique or unusual) b. Choosing appropriate technique or method 8
of work
¢. Arranging new combinations 9
4. Elaboration (presentideasin  a. A systematic presentation throughout the Essay 10
detail) work, from beginning to end/closing
b. Giving examples for each section 11
c. Giving examples from simple to complex 12
d. Breaking down the details of an object 13
5. Imagination (generate new a. Generating problem solving ideas Essay 14
ideas or products) b. Providing recommendations to solve the 15
problems
¢. Making accurate predictions from limited 16
information
6.  Flexibility (show ideas with a. Providing many alternatives to solve the Essay 17
many possibilities) problems
b. Openness to new experiences 18
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The instrument of this research was in the
form of descriptive questions (essay), consisting
of 18 items. The research data were in the form of
pre and posttest scores assessing creative thinking
skills. Based on the indicators of creative thinking
skills from Greenstein (2012), the tests consisted
of six factors, namely curiosity, fluency, origi-
nality, elaboration, imagination, and flexibility.
Based on the results of the product-moment
correlation test, all items were found to be valid (p
< 0.05) and reliable, with a Cronbach Alpha
coefficient of 0.84 (Sarwono, 2015). Indicator
descriptions for each question item are presented
in Table 3.

The data for the three classes of inquiry
were obtained using the pretest and posttest
methods. The data from the pretest and posttest
from the three inquiry classes were further
examined using ANCOVA (Analysis of
Covariance) with an alpha of 0.05. The Analysis
was also complemented by the Post-Hoc LSD
(Least Significance Difference) test at an alpha of
0.05 to determine the significance of differences
between the mean values being compared. Also,
data analysis was performed with the Statistical
Package for the Social Sciences (SPSS) Version
22 for Windows.

FINDINGS AND DISCUSSION
Findings

The results of observations on the lecturer’s
and students’ activities in each phase of the three
Inquiry Models are presented in Table 4. It
describes the activities of lecturers and students
for each phase of three inquiry models. Each
activity is different in accordance with the type of
the three models. From Table 4, it can be seen that
each phase has a specific characteristic on how the
lecturer teaches students to learn about science.
The biggest difference is shown in the
implementation phase, where the structured type
needs assistance from the lecturer, while guided
and open types give a chance to design by
themselves.

The results show that students that applied
the structured inquiry model had the lowest mean
pretest score at 36.68, which was observed not to
be very different from the outcome of those in
guided and open classes. However, the results of
the posttest show that the open inquiry class
students had the highest score (62.75), which was
quite different from the outcome of those in the
structured and guided groups, as indicated in
Table 5. These results show that the prior
knowledge of students for each class is almost the
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same. The number of students for each class was
almost equal and purposely chosen according to
the purpose of the research: to differentiate the
type of inquiry. The results of posttest show that
the open inquiry class obtained the highest score
while the other two obtained a nearly equal score
after learning with structured and guided inquiries.

Based on the Kolmogorov-Smirnov nor-
mality test, the pre and post test data show a nor-
mal distribution (p pretest = 0.983 > 0.05, p
posttest = 0.984 > 0.05). Both data also had
homogeneous variances, with Levene's test re-
sults showing the p-pretest and p-posttest to be
0.596 > 0.05 & 0.300 > 0.05, respectively.

The results of observations show that the
open inquiry class had the highest value on all six
indicators of the students' creative skills. Also, the
guided inquiry class had a higher score than the
structured group on indicators of curiosity,
elaboration,  imagination, and flexibility.
However, it possessed a lower score on the
originality indicator (Figure 1).

The ANCOVA results also show that there
was a significant difference in the mean scores of
the three inquiry classes, as indicated from the
value of F (2.114) = 24.439, p < 0.001 in Table 6.
Based on the results, the open inquiry class had an
estimated marginal mean score of 62,376, which
was found to be higher than those obtained by the
guided and structured groups, as shown in Table
7. The Post Hoc test using the LSD analysis at an
alpha of 0.05 also shows that the students' mean
scores in the open inquiry class were significantly
higher than those in the other two groups (p <
0.001). However, the mean score of the guided
and structured inquiry classes did not show a
significant difference with p = 0.121 or p > 0.05.

Discussion

This research focused on creative thinking
skills as reflected in the ideas, curiosity, detailed
answers, and flexible problem-solving in students'
daily lives. The results show that there was a
difference in the mean score between the three
inquiry models, as the LSD test further shows that
the value of the open inquiry class was
significantly different from the other groups.
However, the structured and guided inquiries were
not significantly different.

The observation results on the posttest score
also show that the open inquiry class had the
highest score on all indicators, i.e., curiosity,
fluency (a large variety of presented ideas), orig-
inality (the uniqueness of the presented ideas),
elaboration (the delivery of detailed ideas),
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imagination (the ability to convey new ideas), and
flexibility (a tolerant attitude towards new ideas or
experiences). Meanwhile, the structured and
guided inquiry classes had almost the same score
on the six indicators of creative thinking skills.
This results were in line with those of Zion and
Mendelovici (2012) study, which stated that
implementing an open inquiry approach has led to
a higher enhancement in students’ creativity than
other models.

Also, the open inquiry class students had
higher creative thinking skills than other model
groups due to their high responsibility in learning.
Based on the syntax of each model, the open
inquiry students had full responsibility, which was
found to have started from the first phase of the
syntax (inquisition phase), where they were told to

students were also told to compile an experimental
design in the implementation phase, obtain and
process the data in the summation phase, and draft
out conclusions (Llewellyn, 2011).

The provision of this big responsibility was
found to have encouraged open inquiry class
students to think more creatively to create learning
efforts. Therefore, the assigned tasks were
completed according to the time agreed with the
lecturer. This was in accordance with Munro
(2015) and Antwi et al. (2019), which stated that
creativity tends to occur when an individual has
been provided with the responsibility of a task, as
well as the permission to take risks for their work.
According to Yusnaeni et al. (2017) and Romli et
al. (2018), providing responsibility to students for
independent learning was observed to enhance

compile experimental

problems.

After-ward,

their creative thinking skills.

Table 4. Activities of the Lecturer and Students in Each Phase of the Three Inquiry Models

Inquiry Models

Phases Structured Inquiry Guided Inquiry Open Inquiry
Lecturer Students Lecturer Students Lecturer Students
Inquisition ~ Present a Give some Present a Give some Present a Give some
phenomena questions phenomenon  questions phenomenon  questions
and provide a related to the and identify a related to the related to the  related to the
research phenomena research phenomena topic phenomena
problem problem
Acquisition  Guide the Brainstorm Guide the Brainstorm Guide the Brainstorm
students in and students in and students in to and
formulating formulate formulating formulate formulating formulate
hypotheses hypotheses hypotheses hypotheses hypotheses hypotheses
Supposition  Assist the Formulate Assist the Formulate Assist the Formulate
students in the students in the students in the
formulating hypotheses formulating hypotheses formulating hypotheses
hypotheses that will be hypotheses that will be hypotheses that will be
tested in the tested in the tested in the
experiment experiment experiment
Implemen-  Give experi-  Perform the Assist the Design the Assist the Design the
tation mental experiment students in experimental  students in experimental
procedureto  based onthe  designingthe procedure designing the  procedure
students procedure experimental and perform  experimental  and perform
procedure the experi- procedure the
ment experiment
Summation  Assist Collect and Assist Collect and Assist the Collect and
students in analyse the students in analyse the students in analyse the
collecting experimental  collecting experimental  collecting experimental
and data and data and analy- data
analysing the analysing the sing the
experimental experimen- experimental
data tal data data
Exhibition  Facilitate Present the Facilitate Present the Facilitate Present the
student to experiment student to experiment student to experiment
present the results present the results present the results
experiment experiment experiment
results results results
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Table 5. The Mean of Pretest and Posttest Scores for Students’ Creative Thinking Skills from

Three Inquiry Models

Learning model N Pretest Posttest
Structured Inquiry 41 36.68 52,00
Guided Inquiry 39 40.24 53,42
Open Inquiry 38 38.92 62,75
Total 118
Curiosity Originality
] ) 1 1 41.8
2 2 2 37.3
3 3 3 47.5
Imagination Flexibility
! 1 42.2 1
2 2 44.6 2
3 3 55.3 3

Scores for Each Indicator of Creative Thinking Skills
1. Structured Inquiry 2. Guided Inquiry 3. Open Inquiry

Figure 1. Posttest Scores of Six Indicators on Student Creative Thinking Skills

Table 6. ANCOVA Results

Source df Mean Square F Sig. (p)
Corrected Model 3 3527.742 70.278 <.001
Intercept 1 740.069 14.743 <.001
Pretest 1 7938.199 158.142 <.001
Inquiry Model 2 1226.738 24.439 <.001
Error 114 50.197

Total 118

Corrected Total 117

Table 7. Estimated Marginal Mean and LSD Test Results from Three Inquiry Models

Learning Model Estimated Marginal Mean Std. Error LSD notation on o = 0.05
Open Inquiry 62.376 1.150 a
Guided Inquiry 51.579 1.144 b
Structured Inquiry 54.104 1.119 b

Furthermore, to provide open inquiry
responsibilities, students were observed to have
implications for their freedom to choose their
own experimental problems, which were not
carried out by other model classes (Llewellyn,
2011). The activities show this for each phase in
open inquiry, which allows students to choose the
problem, design the procedure, collect data, and
reach a conclusion.

In order to pose problems and devise
solutions, it was found that providing flexibility
to students would encourage them to come up
with new ideas during learning (Kivunja, 2015;
Pretorius et al., 2017). This was in line with

Trnova and Trna (2014), which also stated that
the provision of opportunities, flexibility, and
comfortability in problem-solving processes was
a strategy that enhanced students' creative
thinking skills during learning.

Most opportunities to observe phenomena
that existed in the environment also occurred in
the implementation of open inquiry. This was the
opportunity that impacted open inquiry students
in order to select experimental problems that
matched their interests. This research also
showed that many experimental problems
experienced by open inquiry class students were
issues within their environments, such as, "What
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types of simple aircraft are there in the household
environment?" and "Does staple food contain
starch, protein, and glucose?". Also, providing
students with the opportunity to explore and
select experimental problems in their
environment helped them develop learning
according to their interests and enhance higher-
order creative thinking skills (Hugerat & Kortam,
2014; Hwang et al., 2018). Suryawati and Osman
(2018) and Ratnasari et al. (2019) also stated that
observing the phenomena in their environment
stimulated students' creativity in order for them
to think more scientifically in learning.

Meanwhile, students in structured and
guided inquiry classes did not significantly differ
in creative thinking skills. The similarity factor in
the experimental problems studied by the
students of these two classes was possibly the
cause of the insignificant difference in their
creative thinking skills. Due to the fact that the
two inquiry classes conducted an experiment
based on the problem formulation compiled by
the lecturer, the students were not provided with
the opportunities to develop creative thinking
skills towards discovering interesting problems.
Moreover, this impact was less stimulating for
the students' curiosity levels. According to
Bennett (2016), providing students with the
opportunity to  discover problems and
encouraging their curiosities and ambitions freely
were factors that supported the development of
creative thinking skills.

Based on the result, the indicator of
creative thinking skills increased mostly in
flexibility and elaboration. These results show
that the inquiry model has a very big impact in
triggering students to give many different ideas.
Students are flexible in describing many
solutions to one problem. By having many ideas,
students are also very good at elaborating those
to create a wide and clear solution. The score of
flexibility and elaboration support this
argumentation.

Gunawan et al., (2018) agreed with this as
their research showed a significant result in in-
creasing students’ creativity with the 2l1st-
century learning model that supports students’
flexibility and elaboration. Gunawan et al. (2020)
stated that the inquiry learning model gives
students the opportunity to describe phenomena
scientifically and create a great inquiry procedure
to describe a good solution.

Inquiry learning provides students to learn
about their surroundings and get them more
curious about them. Despite the general model

form, all of the types of inquiry models give an
impact on students’ creative thinking skills. Each
type of the model gives different vibes in
increasing the skills. Based on the result, the
structured inquiry has the highest score in N-gain
than the other types of inquiry, even though they
have a small score difference.

Hensley (2020) explained that all types of
inquiry could cultivate creativity through mind-
fulness. Especially for structured, lecturer can
give full attention and guidance toward students.
For guided inquiry, the conditions depend of
lecturer and students interaction whether they can
get a proper guide in exclaiming the solution.
Hensley (2020) also stated that inquiry with open
type gives a different vibe for each student to set
their mind to be independent.

Based on each indicator of creativity that
the inquiry model influenced, flexibility shows a
higher score than the other. Inquiry gives a
positive effect in stimulating students’ mindset.
The high score in flexibility shows that students
can give a lot of ideas in solving a problem.
Gunawan et al. (2021) stated that inquiry brings
a big opportunity for students to describe the phe-
nomena and make sure they can have a wide
space in combining their ideas. Nisrina et al.
(2017) also support this argumentation based on
their experiment in creativity. Collaboration and
independence give students a wide range of ideas
to solve a problem effectively.

Creative thinking skills were also needed
to support student success in learning, such as
increasing their effectiveness in laboratory activ-
ities (Hernawati et al., 2018; Ramdani &
Artayasa, 2020). These skills also had a signifi-
cant positive relationship with students' academic
achievements (Beetlestone, 2010; Palaniappan,
2007). Moreover, creative thinking skills can also
be developed through practices (Gube & Lajoie,
2020). Therefore, among the three models tested
in this research, the open inquiry implementation
was concluded to be the most effective learning
design used to train and enhance students' crea-
tive thinking skills.

CONCLUSION

The implementation of the inquiry model
was carried out in five phases, namely inqui-
sition, acquisition, supposition, implementation,
summation, and exhibition. Most lecturer’s
assistance was given using a structured inquiry
model, starting from the inquisition phase to
provide work procedures in the implementation
phase. Then the assistance was reduced in the
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guided inquiry model, which only provided
experimental problems in the inquisition phase,
while in the open inquiry model, the lecturer fully
provided opportunities for students from
determining experimental problems to present
experimental results in the exhibition phase.

The open inquiry model led to the highest
enhancement in creative thinking skills compared
to other inquiry designs. However, the structured
and guided inquiry models did not cause a signi-
ficant difference in improving students' creative
thinking skills. The impact for each inquiry
learning model obtained a very good score for
each indicator of creative thinking skills. Based
on the results, students’ elaboration and flexi-
bility indicators are higher than other indicators
after learning with an inquiry model. The open
inquiry model provided a very good trigger and
motivation based on the results of flexibility and
elaboration scores.

We can also conclude that the open inquiry
model can enhance prospective teachers’ creative
thinking skills, especially in describing many dif-
ferent ideas used to solve problems. The results
of this study suggest that open inquiry is the most
suitable model for enhancing prospective
teachers’ creative thinking skills.
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