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 The research has been carried out at the Islamic junior high school of East 
Lampung to determine the effectiveness of the Connecting, Organizing, 
Reflecting, and Extending (CORE) learning model on students’ creative 
thinking skills on sound waves topic. The research method used was a quasi-
experimental design with Non-Equivalent Control Group Design. Data on 
creative thinking skill were collected using essay test instrument. This 
research was conducted on the eighth-grade students of an Islamic senior 
high school in East Lampung with a sample of 60 students taken by using 
purposive sampling technique. Based on the Effect Size test, the 
effectiveness value of the CORE model on students’ creative thinking skills 
are 0.48 which is in the medium category. These results prove that the CORE 
learning model is effective in enhancing students’ creative thinking skills on 
sound wave material. This study also provides a storyboard on how to apply 
an effective CORE model to improve students’ creative thinking abilities. 
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1. INTRODUCTION 

Creative thinking is an ability that must be possessed by individuals in this digitalization era [1–3]. 
Because in this era, technology is developing rapidly, including in the field of education, so that global 
competition is very tight [4–7]. To ensure individuals are not eliminated in this competition, creative thinking 
is needed. However, many studies report that there are still many students in Indonesia who have low 
creative thinking skills [8–10]. 

Several studies have also revealed that learning in several schools in Indonesia has not been able to 
develop students’ creative thinking skills optimally, as revealed in Prianto’s research which stated that 
students of SMP N 1 Jepara, East Java often had difficulty in completing questions presented in the form of 
stories and they are not trained to solve problems in various forms [11]. As the result, reasoning ability and 
logical thinking are less developed. Other research conducted by Putra, et al. also revealed that in Cimahi 
Middle School, the student’ low concept understanding hindered their creative thinking processes [12]. 
Akmalia, et al. and Wahyudi also revealed that the lack of learning experience resulting in low creative 
thinking abilities [13, 14]. According to Mawarni and Angraini, MTs N Model Makassar (Junior High School 
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in Makassar, Indonesia) students were less trained to think, to find ideas, or to answer a problem, so the 
students’ creative thinking skills are categorized as low [15].  

This creative thinking problem also occurred at the Islamic junior high school in East Lampung. 
Based on the results of the pre-survey and interviews with teachers, it was known that there were problems 
with students’ creative thinking abilities. For instance, students had not been able to come up with more than 
one idea in answering questions, which means, students had problems in the aspect of thinking smoothly. 
Students also had not been able to determine their ways to solve a problem given in learning (not able to 
think flexibly). In the original aspect, this can be seen from the difficulty in generating varied ideas, 
interpreting images, and giving different perspectives to the theories. In the aspect of detailed thinking, 
students had not been able to describe a reason for the solution or problem in detail and had not been able to 
develop the ideas of others. In the aspect of thinking elaboration, students also had not been able to conclude 
good learning. 

The statements were supported by the pre-research creative thinking test. Researchers used the 
description test to find out the percentage of creative thinking abilities possessed by students. According to 
the test results, it is known that creative thinking abilities of Islamic junior high school of East Lampung 
were still at a low level. Several studies have revealed solutions to overcome the students’ creative thinking 
abilities problems. One of the solutions is through the application of certain learning models in which steps 
can train students to get used to thinking creatively. Some learning models that have been proven effective to 
improve the creative thinking skill is: 1) Problem-based learning model; by accustoming students to find out 
their answers to problems related to theory. The problem-based learning model has been proven to have a 
positive effect on students’ creative thinking abilities [16–21]; 2) Blended Learning model combined with 
Project-based Learning has been proven to be able to improve students’ creative thinking abilities seen from 
the increased ability in each indicator of creative thinking [22]; 3) Connecting, Organizing, Reflecting, and 
Extending model (CORE) has been proven effective in improving higher-order thinking skills [23].  

Based on several studies, it has been known that CORE was proven capable in increasing students’ 
mathematical connections [24, 25] and showing a positive and significant influence on divergent thinking 
[26]. The CORE learning model combines four important constructivist elements, namely: connecting 
students’ knowledge, organizing new knowledge, providing opportunities for students to reflect on it, and 
allowing students to expand the knowledge [27]. A research by Maftukhah also stated that CORE learning 
model has been proven capable in improving students’ creative thinking skills [28]. 

Previous research has proven that the CORE learning model has been proven effective in upgrading 
students’ creative thinking skill, but, in Maftukhah research [28] (and even in other researches that used 
CORE learning model) has not explained in detail about the application of every stage of CORE learning 
model (empiric experience), so, many teachers, researchers, and education practitioners are curious about 
how each stage in the CORE learning model can influence each indicator on creative thinking skill. This 
research is here to fill this gap, besides to overcome the problem of creative thinking that occurred at the 
Islamic junior high school in East Lampung, it also provides a storyboard that describe how to apply the 
appropriate CORE model to improve the creative thinking skill, so, it can be a guide for teachers who are 
interested to apply this model in the class learning. 
 
 
2. RESEARCH METHOD  

This research is a quasi-experiment with a non-equivalent control group design. The experimental 
group and the control group were not chosen haphazardly, but rather purposively (using purposive sampling 
technique). We choose these two classes as the because: 1) These two classes were not superior classes; 2) 
These two classes were taught by the same physics teacher. The treatment lasted for four weeks and started 
by providing an initial test in the first week (in the same day), this initial test aimed to determine the profile 
of students’ initial creative thinking abilities. Then, both were given the treatments; the experimental group 
used the CORE learning model and the control group used the scientific approach. It should be noted that 
apart from the differences in the learning model, there was no other different treatment. The assignments, 
media, and topics taught were the same. After that, a post-test was given as the reference data to see the 
effectiveness of each treatment of creative thinking abilities.  

The population in this study were students of the East Lampung Unggulan Islamic Junior High 
School. The sample used was class VIII A with a total of 30 students as an experimental class and VIII B 
with a total of 30 students as a control class. These samples were tested with the Normality and Homogeneity 
test using SPSS 25 software with the provision sig. values>0.05. Based on the results of the normality test, 
the experimental class reached a significance value of 0.064 and the experimental class reached a 
significance value of 0.126. So, the two samples are normally distributed (reached more than 0.05 significant 
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value). Based on the homogeneity test, a significance value of 0.530 was obtained, this meant that the 
samples came from the same population (homogeneous). 

The research instruments were an essay test to measure students’ creative thinking abilities and an 
observation sheet to determine the feasibility of the model. Before the test was administered, it was tested to 
find out the level of validity, reliability, level of difficulty, and discriminating index. From validity and 
reliability test, this instrument was stated valid and reliable. Besides, hypothesis testing in this study was not 
only limited to the Gain test, but also used the Effect Size test. The Effect Size test was used to see the 
increase in the results of the pre-test and post-test and ensure that the increase was the influence of the 
research variable (not due to external factors). An overview of the steps of the research is presented in the 
Figure 1. 
 
 

 
 

Figure 1. The steps of connecting, organizing, reflecting, extending learning model 
 
 

3. RESULTS AND DISCUSSION 
The data analysis of students’ abilities consisted of data analysis skills before (pre-test) and after 

(post-test) learning. The pre-test and post-test data analyses are presented in Table 1. Based on the data, it is 
recognized that the average score of the pre-test in the experimental class was greater than the average score 
in the control class. In the pre-test, the experimental class got an average score of 47 while the control class 
got an average score of 44. The average posttest score of the experimental class was 79 and the average score 
of the control class was 69. A comparison of the increase in pre-test post-test scores between the two classes 
is presented in Figure 2. 

 
 

Table 1. Students’ creative thinking abilities data  
Data Experimental class Control class 

Pre-test Post-test Pre-test Post-test 
Mean 47 75 44 69 

Min score 37 67 33 60 
Max score 58 83 53 78 

 
 

 
 

Figure 2. Comparison graph of pretest and posttest score increase 
 

 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

The steps of Connecting, Organizing, 
Reflecting, Extending learning model 

Step 1 
Connecting 

 
The teacher asked 

questions about sound 
wave topic to explore 

students’ initial 
knowledge and to train 

students' ability to 
connect sound wave 

concepts and everyday 
phenomena 

Step 2 
Organizing 

 

The teacher directed 
students to organize 
ideas that have been 

discussed in the 
previous topic 

 

The teacher directed 
students to rethink and 
explore the results of 

group discussions 
 

Step 3 
Reflecting 

 

Step 4 
Extending 

 
The teacher directed 
students to present 
the results of group 

discussions 
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In Figure 2, it is seen that not only the average post-test score of the experimental class is greater 
than the average post-test score of the control class, but also the increase in the scores of the pre-test to the 
post-test in experimental class is greater than the increase in the control class. Again, the increase in students’ 
creative thinking scores can be distinguished from their gain scores. The gain score of creative thinking is 
presented in Table 2. 

 
 

Table 2. Gain score of creative thinking abilities 
Data Gain score Criteria Experimental class Control class 

Creative thinking 0.48 0.34 Moderate 
 
 
Table 2 states that the increase in score in the experimental class is greater than the control class that 

was indicated by the gain score of the two classes. The gain score of the creative thinking of the experimental 
class was 0.48 and the gain value of the control class was 0.34 which is categorized in the moderate criteria. 
The difference in the increase in the average gain score between the experimental class and the control class 
shows the effectiveness of the CORE model toward students’ creative thinking. 

The CORE learning model is said to be effective if after using this model, there is an increase in the 
students’ creative thinking abilities. The CORE learning model is effective in improving students’ creative 
thinking abilities based on the Effect Size test as displayed in Table 3. Table 3 shows that the effect size of 
creative thinking is 0.57 which is included in the Moderate category. This shows that the CORE model really 
gave an impact on students’ creative thinking in Physics with a fairly high category. This happened because 
the steps in the CORE learning model triggered students to think fluently, think flexibly, think originally, and 
think elaborately. More about this is explained in Table 4. 

 
 

Table 3. Test results of effect size test 
Variable Effect size Standard deviation Category 

Creative thinking 0.57 167.27 Moderate 
 
 

Table 4. Storyboard of CORE model based on creative thinking 
CORE model Discussion Indicators of creative thinking 
Connecting  (Fluency) 

 

Posing questions and exploring students’ 
memory about sound and examples of 
sound produced by musical instruments 
and some living things. 

Students could express their opinions on 
what sounds were and mention examples 
of sounds produced by musical 
instruments and some living things and 
can provide more than one answer. 

Organizing  (Flexibility) 

 

Explaining the resonance and reflection 
of sound. Guiding and directing students 
to organize their thinking ideas. 

Students paid attention to teachers’ 
explanations about sound and provide 
answers, ideas, and questions that were 
varied and could see a problem from 
many different alternatives. 

Reflecting  (Originality) 

 

Rethinking, exploring, information, and 
reflecting by rethinking and exploring 
the results of the discourse. 

Students thought about unique ways to 
express themselves. 

Extending  (Elaboration) 

 

Developing, broadening, and finding and 
directing students to explain and present 
the results of discussions from each 
group. 

Delegations from each group explained 
and presented the results of group 
discussions in front of the class. 
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The creative thinking ability is a person’s skill for new ideas that can be applied to deal with 
problems [29]. Based on Table 3 the results of hypothesis testing using the Effect Size test can be assumed 
that the CORE model was effective in fostering students’ creative thinking. This was due to learning by 
applying the CORE model, the students were required to think creatively based on the information obtained. 
During the activities, they connected old and new concepts, remember old information, and use new 
information. Through this learning, students can expand their knowledge during the learning process. In 
learning by applying the scientific approach, the students got more information from teachers, so that in 
learning, they were less trained in creative thinking. The finding of this research was in line with the earlier 
study which stated that the biggest aspect that played a role in students’ problem solving skills was the aspect 
of understanding of creative thinking skill [16]. 

The previous research related to CORE learning models states that it could improve students’ 
understanding of concepts [30], had a constructive effect on the skill of critical thinking of students [31], and 
improved students’ creative thinking skills [32]. In the learning practice, the CORE model was student-
centered where students looked for solutions and build their knowledge. This provided a different experience 
so that students could improve their problem-solving abilities, especially in creative thinking abilities. 
Therefore, CORE learning model can also train students to get used to collaborating in group learning.  
Table 5 showed the results of students’ answers in the pre-test and post-test of two sample classes. Table 5 
will help us to see differences in students’ answers before and after treatment. 

 
 

Table 5. Sample answers from control and experimental classes (Post-test) 
Class Post-test 

Experiment 
 

Question in English (This question was applied to both sample classes, for the pre-test and post-test). 
Pay attention to the picture of someone who is playing the guitar as follows! 
The guitar is a stringed musical instrument that is played by picking using fingers or plectrum. If 
Yosip sings while playing the guitar, the frequency of the guitar strings is initially 2400 Hz. If Yosip 
extends the guitar strings twice, measure the frequency of the guitar strings. 

 
Answer in English: 
Based on Mersenne’s law, we knew that: 
The longer the string, the smaller the frequency and vice versa. If the initial frequency is 2400 Hz, 
and the length is made twice the original then the resulting frequency is 
f = 2400 Hz 

2 
= 1200 Hz. 
 

Control 

 
Answer in English: 
The frequency is initially 2400 Hz and the length is made twice, then the resulting frequency is: 
f = 2400 Hz 

2 
= 1200 Hz. 
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In Table 5, it can be seen the difference in answers and compare the answers of each student in the 
control class and the experimental class. Before the learning model was applied (before treatment was given), 
most students solved problems in the pretest in the wrong way, this happened because the students were 
wrong in analyzing the questions, so they gave the wrong answers. After providing treatment by applying 
two different learning models in two sample classes, it observed an upturn in students’ creative thinking in 
solving problems. However, experimental class students were able to provide more detailed and structured 
answers than answers provided by students in the control class. 

While solving problems in the post-test, there were two students from each sample class who 
answered the questions appropriately. Anyhow, there were discrepancies in the completion of answers by 
students who learn with the CORE learning model with students who do not learn with the CORE learning 
model. This difference was striking from the way students identify problems. A student from the 
experimental class explained “why frequency is inversely proportional to the length of the strings” by 
confirming the reason for the detailed answer, namely: the longer the guitar strings, the smaller the frequency 
and vice versa. It showed that students had their assessment of a problem presented and can draw conclusions 
and present answers well.  

Although the answers were both correct, students were truly able to describe solutions in a 
systematic and detailed manner and which students were only able to answer improvised questions. Thus, the 
answers from the experimental class students proved to be more systematic, detailed, and included the 
translation of the right concepts compared with the answers from the students in the control class.  

Applying the CORE model in learning could train students to think fluently, flexibly, original, and 
elaboratively. Because the combination of the Connecting-Organizing-Reflecting-Extending steps produces 
great performance when applied optimally. Based on the observations during research, the connecting step 
could improve students’ skills to think fluently. At this step, students were able to connect many concepts 
and knowledge, this is in accordance with previous research conducted by Yulianto, et al. which stated that 
the CORE learning model was able to improve mathematical connection skill [24]. At the Organizing step, 
students were given information about a concept and hold discussions with their group-mates. So that 
students could see a concept from various points of view, this activity could improve their flexible thinking 
skills. At the Reflecting step, students reflected and thought about a concept in depth, and at the Extending 
step, students presented the results of the discussion and their thoughts, so, these steps will practice their 
original thinking and elaborate thinking skills. The results of this study were supported by Arifah’s research 
which revealed that CORE learning model had a positive effect on students’ creative thinking skills [32]. 
Before starting a learning process, teachers have to prepare an overview of the benefits of learning the 
material to be learned in daily life. So, the teacher will indirectly get used to thinking creatively to prepare 
images that can trigger student curiosity. 
 
 
4. CONCLUSION  

Based on the findings of the research, it can be concluded that the CORE learning model is efficient 
in increasing students’ creative thinking abilities. This was proven by the results of the effect size test which 
stated that the effectiveness value of the CORE model for creative thinking skill was 0.57, in the moderate 
category. So, the CORE model gave a quite high effect on students’ creative thinking in physics. 
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