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Abstract

The topic currently discussed in Indonesia is the industrial revolution 4.0. One of the skills that
covers the 4.0 industrial revolution is creative thinking. The ability to think creatively must be developed
from the early age. One of which is by applying a learning model in accordance with the students’
condition. In reality,Mathematics has not applied a learning model that triggers students' creative thinking
skills. Furthermore, the question of creative thinking is currently experiencing a decline which can be
seen in the average score of the national exam. Researchers concluded that students and teachers have not
found the right learning model for creative thinking problems. The population in this research were
eighth graders of junior high school in Madiun Regency. Therefore, the main focus is to apply the
discovery the CORE learning model, and to see how the effects of the discovery learning model and the
CORE learning model. The data analysis method used is one-way univariate analysis of variance.
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1. Introduction

Education is one of the secondary needs in society life because education leads individual to
develop their potential, and is a tool to achieve goals in the future according to what was conveyed by
Jack Ma, the CEO of Alibaba Group, in the annual meeting of World Economic Forum 2018. He stated
that the hardest challenge of this century is education (Whiting, 2018). In the current era of the
industrial revolution 4.0, students are required to have higher-order thinking skills. One of which is
creative thinking, especially in the field of Mathematics which is the basis of other knowledge, and is
important for us to learn. By learning Mathematics, this ability can be easily measured because
Mathematics is a subject that requires high-order thinking skills to be able to manipulate information and
ideas in various ways according to the context (Yulianto T., Pramudya I. 2019).

Researchers have made observations, and get students' initial ability in fluency was 55.27%, in
flexibility was 47.25%, and in novelty was 40.11%. It means, students still have difficulty in answering
guestions correctly, creating new solutions, and providing various correct methods of solving. Someone
with creative thinking skill is able to provide various ideas in accordance with orders and produce various
kinds of ideas or ways to solve a problem(UIfah, U., Prabawanto S., Jupri 2017). Most students tend to
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only do routine questions according to step-by-step instructions so that their creative ideas have not yet
emerged (Tabach, M., & friedlander, 2016).

Creative thinking is the ability to find and solve mathematical problems which include indicators
of fluency, flexibility, and novelty (Moma, 2015). This creative thinking skill can be obtained from the
surrounding social environment such as teachers and students, which are sources of information in their
learning environment (Siswono, 2018). This is supported by the opinion (Craft, A., Hall, E., & Castello,
2014) which states that developing students’ creative thinking skills requires creative teachers. Creative
teachers are they who are able to actualize all abilities to teach, train and guide students optimally
according to the expected goals. This agrees with (Sitorus, 2016) that the teacher plays a role in producing
students ‘creative ideas through the learning model that can arouse students' curiosity in solving it. The
ability to think creatively must be trained and developed by the teacher in their learning activities in the
classroom. Teachers must try and use appropriate learning models that can foster students' creative
thinking skill (Puspitasari, 2019). The learning process can be interpreted as interaction activities carried
out by teachers and students to produce goals with learning models or learning media (Hajhashemi, K.,
Caltabiano, N., dkk, 2018). through the learning process, students can practice their ability to solve
problems correctly so that learning outcomes will increase (Sahara R., Mardiyana. 2018). It is hoped that
the learning model applied is fun, challenging, inspiring, and motivating, so that students are able to
participate actively and provide sufficient space for their thought processes in an interactive, creative, and
independent manner (Cankoy, 2010).

One of learning models that contribute to improve creative thinking skill is discovery learning
model. Discovery-based learning model emphasizes the cognitive process of students looking for
information by learning to actively discovery and investigate (Putriani, D., and Rahayu, 2018). One
of them is the discovery learning model, a learning activity that involves students' knowledge in
investigating and seeking information systematically in accordance with learning contexts (Suhana,
2014). Students collect new information independently obtained and then linked to existing knowledge
(Cahyo, 2013). Furthermore, the active role that involves students in cognitive learning can foster
students' curiosity so that students can be enthusiastic in seeking learning resources by themselves and
can solve the problems they get (Dwijayanti L M., Na’im M, 2020). The steps of the discovery learning
model are 1) Simulation of students who are given problems that cause curiosity in solving investigating
them. 2) Student problem statements are given so that students can investigate the problem then
formulated in the form of a hypothesis. 3) Students are asked to collect various information which are
relevant to validating the hypothesis. 4) Students process the data and information obtained, 4)
verification, students carry out an examination to prove whether the hypothesis is true or not. 5) Students
make generalization that provides conclusion (Roza, 2018).

The CORE learning model is a learning-oriented constructivism. In this learning model students
are active in developing their own knowledge by examining new information and then adjusting it to old
information (Schunk, 2012). The CORE learning model (Connecting, Organization, Reflecting, and
Extending) is a combination of four important elements of constructivism: knowledge connection,
information organization, reflection, and knowledge expansion (Maftukhah, N, 2017). The steps for this
learning model are 1) connecting: students link the previous material with the material to be studied, 2)
organizing: students organize ideas on the material to be studied with the group, 3) reflecting: students
discuss problems with the group guided by the teacher, 4) extending: the teacher gives the questions and
the students work on the questions (Karyati, 2020). Through this learning model, students are able to
actively interact with their groups, from actively analyzing problems to connecting previous concepts to
new concepts (Virginiawaty K, 2019).

The purpose of this study was to determine the differences in students' creative thinking skills
who are subjected to discovery, CORE, or conventional learning models. The hypothesis in this study is
that there is a difference between discovery learning, CORE, and conventional learning models
on creative thinking skills.
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2. Method

This type of research is quasi-experimental research. The population in the research was eighth
graders of state junior high schools of in Kabupaten Madiun in the 2019/2020 academic year. The sample
in this research was 3 state junior high schools in Kabupaten Madiun. Each of which was taken 3 classes.
The experimental group used discovery learning and CORE learning models, while the control group
used the convenstional learning model. The sample was carried out using stratified cluster random
sampling.

The population is divided into three categories: high, medium, low school categories. Next,
three groups will be randomly selected which will produce one school from the high group, one school
from the medium group, and one school from the low group. Two classes will be randomly selected for
each school from each category. The subjects of this research consisted of an experimental class totaling
195 students.

Data collection techniques used was tests for creative thinking skills. The data
analysis technique in this research used two-way ANOVA. Before testing, a balance test will be
conducted to determine whether the initial ability in the experimental class and control class is in
balance, and the initial ability data is obtained from the results of the pre-experimental test. Furthermore,
after the initial requirements are met, it will be carried out for three months of implementing the discovery
learning model and other models in the research sample. Before the two-way ANOVA is different, the
data will be tested for normality and homogeneity test.

3. Results and Discussion

The research data will be summarized in the following table. The analysis of data summary is
balance test, normality test, homogeneity test, variance analysis result, and comparison test.

Table 1. The Result of Balance Test

Equal variances  Equal variances
assumed not assumed

Levene's Test for F 0.850
Equality of Variances Sig .358

Table 1 shows that the value of Levene's Test for Equality of Variances in the variable of creative
thinking is sig = 0.05, so Hy is accepted which means that the probability (significance) value of

creative thinking with the similar variance is assumed as 0,358 greater than 0.05, so it can be concluded
that the students’ initial ability is similar.

Table 2. The Result of Normality Test

DL CORE Direct

N 98 97 100
Normal Mean 80,6548 74,3986 62,5417
Parameters

Sd. 13,79003 1484101 1460891

Deviation
Test statistic/
L Mo 084 079 083
Liliefors Table ,089 ,090 ,089
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Based on table 2, it is obtained that L Max DL = 0.84 with the critical area of L L (0.05; 98) =
0.089, then L Max DL <critical area L, so that the Ho test decision is accepted. Furthermore, L Max
CORE = 0.079 with the critical area of L L (0.05; 97) = 0.090, then L Max CORE <critical area of L, so
that the Ho test decision is accepted. Direct L Max = 0.083 with the critical area L L (0.05; 100) = 0.089,
then Direct L Max <critical area L, so that the Hy test decision is accepted. It can be concluded that the
population of DL, CORE, and direct learning models are normally distributed.

Table 3. The Result of Homogenity Test

Levene Statistic fl

df2

Sig.

Creative Thinking Based on Mean 434

292

.648

Based on table 4, p-value = 0,648 and c<= 0,05, so p — value =o<, Therefore, it is concluded
that the variance homogenity is accepted, the data variance in DL, CORE, and direct learning is similar.

Table 4. The Result of Variance Analysis (ANOVA)

Sum of Squares df Mean Square F Sig.
Between Groups  16782.951 2 8391.475 40.355 .000
Within Groups 60719.133 292 207.942
Total 77502.084 294

Table 4 shows that p value = 0,000 with «c= 0,005, so p = ©, It means H; is rejected. It can
be concluded that the three learning models have different effect.

Table 5. The Result of Comparison Test

Multiple Comparisons

() Learning (J) Learning Mean

Difference Std. Error  Sig.

95% Confidence Interval

Lower

Upper

Model Model (1-J) Bound Bound
DL CORE 6.25624" 2.06533 011 1.1748 11.3377
Langsung 18.11310" 2.04970 .000 13.0701 23.1561
CORE DL -6.25624** 2.06533 011 -11.3377 -1.1748
Langsung 11.85686 2.05503 .000 6.8007 16.9130
Direct DL —18.11310: 2.04970 .000 -23.1561 -13.0701
CORE -11.85686 2.05503 .000 -16.9130 -6.8007

Table 5 shows that:

(1) Discovery Learning and CORE learning model has the average difference of 6.25624 which
shows that the creative thinking skill with discovery learning model is more effective than CORE

learning model.

(2) Discovery Learning and direct learning model has the average difference of 18.11310 which
shows that the creative thinking skill with discovery learning is more effective than direct learning

model.

(3) CORE and direct learning model has the average difference of 11.85686 which shows that the

creative thinking skill with CORE learning model is more effective than direct learning model.
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Based on the ANOVA test, there is an effect of the learning model on creative thinking. Based on
research conducted (Mawaddah, 2015), discovery learning can trigger students' creative thinking abilities
by involving cognitive abilities, because this model provides students with the opportunity to seek as
much information as possible regarding learning. This discovery learning model can also build the
concept of understanding the problem which is cognitive learning and can create an atmosphere that can
make students active in the classroom (Kasmiana., Yurizal, 2020). The learning process that is applied
can affect student learning outcomes itself (Anggraini R D., Murni A, 2018). The steps in discovery
learning can explore as many ways as possible by engaging the thought process and applying creative
ideas in solving problems. Research conducted by (Mawaddah, 2015) states that discovery learning
models have a significant effect on creative thinking than direct learning models.

Conclusion

Based on the explanation above, the ability to think creatively through discovery learning model
has more significant positive impact compared to the CORE and conventional learning model. In
accordance with the test results described, the discovery learning model is very feasible to be applied in
classroom learning because this model emphasizes the process of finding various information that help
students improve their cognitive skills. Therefore, educators need to know the application of appropriate
learning models in the learning process in the classroom because if there is no suitable learning model,
students' thinking skills will be difficult to develop in facing progress in the educational era. Researchers
suggest applying discovery-based learning to mathematics lessons such as geometry.
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