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Abstract—Creative thinking involves the activities of complex skills and
cognitive abilities, personality factors and motivations, styles, strategies, and
metacognitive skills. Therefore, creative-thinking skills can reflect the students’
personality considered as unique individuals. On the other hand, the effective-
ness of education can be seen from teaching practices and class climate. The
application of guided inquiry learning (GIL) and problem-based learning (PBL)
models is one effort to improve the effectiveness of education. This research is
a mixed-method case study that aims to describe the behaviour of groups of
students, studying with GIL and PBL, with high, moderate, and low creative-
thinking skills. The mixed-method analysis applied is a concurrent embedded
strategy that combines primary data (qualitative) and secondary data (quantita-
tive) to complement each other. The results showed that the application of the
GIL and PBL models was proved to be effective for learning explanatory writ-
ing skills. In terms of the creative-thinking skills, the higher the students' crea-
tive-thinking skills are, the higher their explanatory writing skills will be. Stu-
dents who have high creative-thinking skills also exhibit prominent attitudes
during the learning process, such as intensity of asking frequently with substan-
tive questions on the subject matter and having good opinion and leadership
skills.

Keywords—Creative thinking skills, guided inquiry learning, problem-based
learning, writing skills.

1 Introduction

The education world is inseparable from the learning model applied in the class-
room. This is also a major factor in determining the success of educational goals.
Educational innovation starts from a class before finally being applied to a wider
scale. However, educational innovation is also a challenge for educators because they
must address the needs of different students in a class. PISA 2018 suggests that the
main challenge of PISA concerns measuring and documenting educational outcomes
that have been achieved until the age of 15 years. Basically, educating someone
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means encouraging his personal development as a unique, self-determined, and
knowledgeable person who gradually gains the ability to participate in society [1, p.
99]. Therefore, educational innovations carried out must look in terms of student
characteristics and academic needs. Academic needs can be done by implementing
innovative learning models. The students’ characteristics can be done by paying atten-
tion to their thinking abilities. PISA also reveals that the effectiveness of education
can be identified from teacher qualifications, teaching practices, class climate, study
time and learning opportunities provided both inside and outside of school [1, p. 100].

As explained above, one of the effectiveness of education is teaching practice. This
clarifies that it is urgent that innovative learning models be applied as an effort to
improve the quality of education. In the same case, PISA reveals that the teaching
process must also be focused on three dimensions, namely class structure and man-
agement, teacher support, and cognitive challenges. PISA also views students as indi-
viduals who are unique in the social sphere [1, p. 101]. Therefore, we conduct re-
search by implementing innovative learning models. The innovative learning model
chosen is the guided inquiry learning model (GIL) and problem-based learning (PBL).
We chose this model based on the consideration that both are based on problem solv-
ing [2]-[5] so that it is relevant to the global demands of education. In addition, we
also focus on students' thinking skills as their personal development that is unique and
can be determined by themselves. The type of thinking we choose is the creative-
thinking skill. Today's disruptive technology requires the ability to think creatively to
produce solutions that are useful in certain situations [6].

Creative thinking involves the activities of complex skills and cognitive abilities,
personality factors and motivations, styles, strategies, and metacognitive skills [7].
Therefore, creative-thinking skills can reflect the students’ personality considered as
unique individuals. Combining learning model and creative-thinking skill variables in
one research is expected to be a substantial contribution to the world of education.
However, we focus on how students' creative thinking skills play in a series of learn-
ing processes with innovative models. Creativity means a creation. All that is done by
someone who produces a product is interpreted very broadly so that it includes not
only physical objects but also mental states and structures (thoughts), circumstances,
events and actions, and creative products themselves as well as the creator himself
[8]. In this research, both innovative learning models (GIL and PBL) were applied to
improve explanatory writing skills. Thus, explanatory text becomes the students’
product at the end of learning which is seen as the result of their creativity in convey-
ing information. The topics that we applied in research are the human respiratory
system and its disorders. Students explained this into explanatory texts including
providing solutions on how to deal with the disruption of the human system.

The creative-thinking process refers to the sequence of cognitive activities that can
lead to something new, but according to work in the context of the problem given [9].
Before applying the innovative learning model, we tested the students’ creative-
thinking to classify high, medium, and low levels of creative-thinking skills. After
that, we focused on student attitudes when learning took place to analyse individual
differences in high, medium and low creative-thinking skills. This corresponds with
the opinion of Wechsler, Vendramini, and Oakland [10] that understanding of creativ-
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ity is enhanced through an assessment of individual differences that are described by
the style that is the preferred way of thinking and behaving. This kind of research is
still rare. The previous research examined more about the assessment of creative
thinking skills [10]-[13] and focused on improving and developing them [14]-[19].
Besides, creative thinking can be defined as a whole set of cognitive activities used by
individuals in accordance with certain objects, problems and conditions, or types of
efforts towards certain events and problems based on individual capacity [20]. Cogni-
tive activities can be seen during the learning process. Therefore, we focus on behav-
iours that arise in children with high, medium and low creative-thinking skills.

2 Method

2.1  Participant

Participants in this study were fifth-grade primary school students in Surakarta,
Central Java, Indonesia. The participants included 162 fifth-grade students selected
through a multi-stage sampling [21] that were divided into two groups, consisting of
81 students for the GIL group and 81 students for the PBL group.

2.2 Material

The materials in this research consisted of qualitative and quantitative data. The
qualitative data in the form of observations and interviews were used as primary data
sources, while the quantitative data consist of test scores of creative-thinking skills
and explanatory writing skills used as secondary methods and embedded into the
primary method to support each other and strengthen the research results.

The quantitative method used quasi experiment with 2x3 factorial design, while
qualitative methods used case study. The quasi experiment involves humans as the
subjects whose focus of study and measurement generally lies in the aspects of their
behaviours which were systematically manipulated without regard to the obstacles
encountered in conducting the research [22]. Case study is an empirical investigation
of phenomena that occur at the same time in depth and in real life contexts, especially
when the boundaries between phenomena and contexts are unclear. In other words,
the case study is used when a researcher wants to understand real-life phenomena in
depth which includes important contextual conditions [23].

After obtaining qualitative data (primary) and quantitative data secondary), they
were compared to complement each other. This analysis of mixed-method data is
called concurrent embedded strategy. The concurrent embedded strategy has primary
methods that guide projects and secondary databases that play a supporting role in
research procedures [24]. Secondary methods that are less prioritized (quantitative or
qualitative) are embedded or nested into more dominant methods (quantitative or
qualitative).
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3 Result

3.1  Stage 1 (Pretest-quantitative data)

The results of descriptive statistics for the creative-thinking skills and the pretest of
explanatory writing skills are presented in Table 1.

Table 1. Test results of creative-thinking skills and pretest of explanatory writing skills

Level of Creative- GIL |Mean of Pretest Explana-| PBL Mean of Pretest Explanatory
Thinking Skills Group tory Writing Skill Group ‘Writing Skill
High 27 61 24 55
Medium 25 55 35 50
Low 29 41 22 52
Number of Students 81 - 81 -

3.2 Stage 2 (Qualitative data and posttest-quantitative data)

Qualitative data were collected from observations during learning. We also inter-
viewed the teacher after the posttest. The qualitative data were in the form of how
creative-thinking skills play a role in the learning process. Posttest was conducted to
find out more about whether there were differences in explanatory writing skills be-
fore and after applying the GIL and PBL models. We also put forward a hypothesis to
analyse quantitative data.

e HO1: There is no difference in explanatory writing skills of students in the high,
medium and low creative-thinking groups

e HO02: There is no interaction between learning models and creative-thinking skills
for explanatory writing skills

The observations showed that the behaviour at each level of creative-thinking
skills, both in the GIL and PBL groups, exhibit similarities when learning took place.
The groups of students who have high creative-thinking skills exhibit the following
behaviours: often asking questions to the teacher, often giving feedback/opinions, and
having a good leadership. The groups of students with medium creative-thinking
skills also exhibit questioning and responding skills during learning but the questions
asked are less qualified in terms of the material. On one hand, the groups of students
with low creative-thinking skills tend to follow the direction of group friends, they do
not dare to ask and respond to the teacher. They only asked questions and responded
to learning through their group friends. The teacher also recognizes that the students
with high creative-thinking skills exhibit these behaviours in everyday learning.

The quantitative data were analysed using two-way Anava. The results are present-
ed in Table 2 below.
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Table 2. Sumarry of two-way anava test

Source Gender | Dk | RK | Fobs | Ftable | Test Decision
Learning Model (A) 2228 1 [2228] 31 3.9 |HO rejected
Creative-Thinking Skills (B) 12506 2 6253 | 86.5 | 3.05 [HO rejected
Interaction 86 2 43 0.6 3.05 |HO accepted
Error 11274 156 | 72 - -
Total 26094 161 - - -k

Based on Table 2 above, the following results can be obtained:

The main effect of the column, the significance level of students' creative-thinking
skills (B) is 5% with Fobs test score = 86.5, F (0.05; 1; 156) = 3.05 and the critical
area for creative thinking skills DKb = {F | F> 3.05}. Thus, HOB is rejected. This
means that among students who have high, moderate, and low creative-thinking skills,
they have different explanatory writing skills.

On the main effect of the interaction, namely the interaction between learning
models and creative thinking skills, the significance level is 5% with Fobs test score =
0.6, F (0.05; 1; 156) = 3.05 and the critical area for creative-thinking skills DKb = {F |
F> 3.05}. Thus, HOB is accepted. This means there is no interaction between the
learning model and creative-thinking skill.

Based on the calculation of two-way Anava of the different cells above, there is no
interaction between the learning model and creative-thinking skill. Therefore, the
advanced post-Anava test was not necessarily to be done. The comparison of the
mean between cells refers to the following marginal mean ratio:

Table 3. Posttest results of explanatory writing skills

. Creative-Thinking Skills .
Learning Model - - Marginal Mean
High Medium Low
GIL 81 72 61 71
PBL 75.5 64 52 64
Marginal Mean 78.25 68 56.5

Table 3 shows that the higher the creative-thinking skills are, the higher the ex-
planatory writing skills will be.

4 Discussion

The results showed that the GIL and PBL models were effective for improving stu-
dents' explanatory writing skills. This can be seen in the pretest and posttest scores.
Based on the calculation of two-way Anava of different cells before, it is concluded
that there were differences in explanatory writing skills of the students who have high,
medium, and low creative thinking skills. Judging from the marginal mean (see table
3), it shows that in the GIL and PBL student groups, the explanatory writing skills of
the students who have high levels of creative thinking are better than those who have
moderate creative-thinking skills. Then, explanatory writing skills of the students who
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have moderate creative-thinking skills are better than those who have low creative-
thinking skills.

4.1  Questioning skill

The groups of students with high creative-thinking skills often ask questions. This
is related to solving problems that they will do. This is as said by Deref and Skoniec-
zny [6] that one element of creative thinking is innovative thinking, while innovative
thinking shows the behaviour of frequently asking. Innovators seek solutions by ask-
ing questions that will help them understand how things are seen so they can be
changed and improved. The questions asked will lead to new observations, relation-
ships, opportunities, and lines of action. The intensity of this question is also influ-
enced by elements inherent in cognitive skills, namely recursion/repetition, represen-
tation, and curiosity [25]. Therefore, creative output can arise from various activities.
Cognitive skills as the basis of design thinking that conceptually give us the mental
ability to produce a structure of knowledge of an object, environment, or situation.
Regarding the element of cognitive skills, the recursion meant by Dong allows us to
combine things into new mental scenarios [25]. Meanwhile, representation allows us
to interpret and evaluate understanding that allows us to consider various solutions.
Furthermore, curiosity makes us compelled to find out. The intensity of sufficient
questioning for students who have high creative-thinking skills makes them combine
new knowledge to make them produce explanatory writing skills that are better than
the groups of students who have moderate and low creative-thinking skills.

The description above can give us an understanding that the higher one's creative-
thinking skill is, the higher his intensity of action to find out will be. This questioning
skill will help students solve problems. Therefore, creativity plays an important role in
solving everyday problems [19]. Creative thinking also has a synthesis dimension that
includes various activities such as getting original results from small parts, presenting
new and authentic suggestions for solutions to a problem [20]. Frequently asked ques-
tions by the groups of students who have high creative-thinking skills indicate that
they have not found an answer to the problem given when synthesizing various prior
knowledge. Therefore, they integrate previous learning to get new information by
actively participating in class activities [26].

On the one hand, to achieve authentic science inquiry in the classroom, the teacher
must implement cognitive questioning teaching questions. Therefore, the teacher must
engage in less demanding cognitive questions to reduce the cognitive load of students
[27]. Both teachers who apply GIL and PBL, both create a dialogical classroom at-
mosphere. Through the question and answer process, students face each other about
conflicting views, generating question and answer sessions, to refute, acknowledge or
justify their ideas to reach new arguments [28]. However, for groups of students who
have high creative thinking skills, teachers do not need to try hard to lure students to
ask questions. Individual differences in creativity do arise in cognitive processes [19].
However, that does not mean the teacher does not need to liven up the atmosphere in
the classroom by asking questions. Teachers remain in their role of facilitators of
learning because creativity is a process of thinking and acting [29], where groups of
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students who have moderate and low creativity can also develop their questioning
skills during the learning process. Although the lower the ability of creative thinking
students the lower the quality of questioning skills. Knowledge-based questions can
be used to confirm students' understanding of the material they are learning [30]. The
difference in learning behaviour shown by groups of students with high, medium and
low creative thinking skills is not the effect of the applied learning model (GIL and
PBL). Creativity is not a physical act, creativity is more technical reasoning than ab-
stract reasoning [31]. Educational practice produced by creative thinking has a signif-
icant impact on students' creative scientific thinking and cognitive process skills [26].

4.2  Opinion skills

The groups of students who have high creative-thinking skills exhibit the same be-
haviour, both in the GIL and PBL groups, which often provide responses or opinions
during the learning process. The opinions expressed are qualified because they are
related to the essential elements related to the topic. Meanwhile, the groups of stu-
dents who have moderate creative-thinking skills also dare to give opinions even
though the intensity is less. Although there was a time for them to an opinion with the
same intensity as the groups of students who have high creative-thinking skills, the
opinions given did not touch the essence of the topic. For example, when the teacher
gave a short story about human respiratory in which there are several characters in the
story, then the teacher asked, "Why are there characters who cough up?” The students
who have high creative-thinking skills could give an opinion that polluted air causes
us to cough because inhaled oxygen mixes with the exhaust gases of motor vehicles.
Meanwhile, when we are under a shady tree, we will feel fresh air because the tree
releases photosynthetic oxygen needed for our respiratory.

Different from the groups of students who have moderate creative-thinking skills,
their opinions are shorter; for example, they only explained that respiratory can be
disrupted because of dirty air due to many motor vehicles. Their opinions also still
explain the events in the story; for example, the characters in the story cough when
they go home from school because they are walking on the outskirts of the city which
are often crossed by motor vehicles. Furthermore, for groups of students who have
low creative-thinking skills tend not to dare to give opinions during the learning pro-
cess. Even if the teacher gave a question, their answer was only yes or no.

Opinion skills shown by the groups of students with high creative-thinking skills
indicate that they listen to the teacher well so that they can provide opinions that
touch the essence of the topic, namely human respiratory. It is as found by Aldig and
Arseven [16] that listening is one of the four basic language skills that can encourage
students to think creatively. The listening results can help them think in a multidimen-
sional manner and avoid learning to memorize. Opinions expressed by the groups of
students with high creative-thinking skills are not the results of their memorization
before, but the results of problem investigation from various reading sources around
them. Baum and Newbill [32] revealed that one element of creative thinking is an
attitude of confidence that they are confident in their ability to solve problems. This
belief includes showing courage in giving judgement and taking risks. Regarding
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speaking skills, Szymanska-Czaplak [33] found that students realize that they can talk
when they are ready, without feeling stressed about the answers that will be given
immediately.

Regarding the use of the GIL and PBL models, although the intensity of students'
speaking at each level of creative thinking ability is different, both models can support
speaking skills during the learning process because the problems given are a matter of
daily life that is close to their environment. This is as found by Zahoor-Ul-Haq, Khur-
ram, and Bangash [34] that the selection of appropriate teaching methods can improve
speaking skills and confidence in speaking. The ability to speak science can also be
seen from previous scientific knowledge and language skills [35]. However, that does
not mean that the two models (GIL and PBL) can improve explanatory writing skills.
The ability to think creatively is an integral part of cognitive readiness. Individuals,
when studying alone or in school or when working alone or in a team environment,
can utilize their knowledge, skills and competencies related to, for example, problem-
solving and decision making [18, p. 202].

Explanation texts produced by students also increase along with the level of crea-
tive thinking abilities. Questioning and opinion skills are increasingly shown along
with the level of creative thinking ability to make students able to synthesize infor-
mation. It is this synthesis of information that makes them able to design the outline.
Creative thinking involves complex cognitive activity and cognitive abilities, person-
ality and motivation factors, style, strategy, and metacognition skills [7]. Therefore,
creative thinking is also defined as a process that cannot be separated from cognitive
abilities. Individual cognitive abilities produce knowledge and meaning through se-
quential development such as mental processes of recognizing, remembering, analyz-
ing, reflecting, applying, making, understanding, and evaluating [36]. These cognitive
activities and abilities produce good explanatory text quality.

4.3  Leadership skills

Students who have high creative-thinking skills have good leadership in the class-
room. This is indicated by the class leader of the six schools at the level of high crea-
tive-thinking skill obtaining the score of explanatory writing skills above the average
score of all students. This shows that one characteristic of someone who has high
creative-thinking skill is having good leadership. In addition, good leadership in stu-
dents who have high creative-thinking skills is also shown during the learning process
in the classroom. Even though they are not class leaders, they can direct their groups
to be active in problem solving by leading the division of group tasks when looking
for information.

In connection with good leadership in groups of students with high creative-
thinking skills, Coffey and Lavery [37] reveals that students can participate in discus-
sions or other collaborative activities to build their leadership attitude. Hine [38]
found that students who have good leadership have the willingness to help and en-
courage others to work. Based on the research results, both the GIL and PBL models
used problems as learning frameworks with discussion activities. Implementing such
collaborative activities can greatly help classroom teachers grow student leadership
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skills such as strategy design, problem solving, and decision making [39]. In addition,
leadership also has a positive relationship to academic optimism [40]. The groups of
students with high creative-thinking skills exhibit optimism when giving opinions and
asking questions.

As part of cognitive readiness, creative thinking is seen as a disposition, as is
openness to new ideas [18, p. 202]. This attitude of openness is utilized by students
who have high creative thinking skills to generate new ideas in finding solutions.
Those who have high creative thinking skills are quick-minded, have leadership quali-
ties and are always valued by people around them [16]. Creative attitudes come from
what is inside the individual but can be intentionally influenced and directed by the
individual climate. Creative attitudes enable individuals to digest raw materials that
nourish creative thinking, such as information, knowledge, skills, emotions, and expe-
rience, and also function as a pathway to creative ideas [41].

Guilford said creativity has main characteristics namely sensitivity to problems, the
ability to produce ideas, flexibility and novelty of ideas, and the ability to synthesize
and reorganize information [42]. This arises in the learning behaviour of students who
have high creative thinking abilities. Leadership attitudes that emerge indicate that
students who have high creative thinking ability have the sensitivity to learning tasks.
The ability to think creatively is a representation of mental habits and methods for
solving problems [43]. Creativity consists of abilities and personality [44] which can
be understood by individual differences in thinking and behaving [10]. Although not
all students who have high creative thinking skills become group leaders. They show
their fluency in discussions, such as sharing and exchanging information [42].

5 Conclusion

Based on the research conducted, students who have high creative-thinking skills
exhibit prominent attitudes during the learning process, such as intensity of asking
frequently with substantive questions on subject matter and having good opinion and
leadership skills. Apart from differences in behaviour in the groups of students with
high, medium, and low creative-thinking skills. The application of the GIL and PBL
models has been proved effective for learning explanatory writing skills. Plus, the
topic of the human respiratory system and its disorders makes students learn how to
protect the environment. The GIL and PBL models also develop their collaborative
skills. It is as stated by PISA 2018 that effective education for global competencies
gives students the opportunity to mobilize and use their knowledge, skills, attitudes
and values together while exchanging ideas about global problems inside or outside of
school or when interacting with people from different cultural backgrounds [45, p.
169]. The writing produced by students also shows how students think skills [46].
Therefore, differences in attitudes exhibited by groups of students with high, medium,
and low creative-thinking skills can be considered by the teacher in providing treat-
ment during learning. Teachers must be able to create a good classroom and collabo-
rative atmosphere to improve students' writing skills [47], [48].
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