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Abstract—Learning Community is closely related to learning through 
community services, ICT, and other learning communities. GeoGebra is 
an interactive mathematics software for learning and teaching science, 
technology, engineering, and mathematics from elementary school to university. 
GeoGebra-assisted learning communities are beneficial if used, it can combine 
the learning process in the classroom when students talk to each other, share 
experiences, collaborate, and create more meaningful learning. The analysis 
and study results found differences between GeoGebra-assisted learning com-
munity learning and conventional learning towards increasing students’ creative 
thinking skills in junior high schools. The learning community is learning that 
can improve students’ creative thinking skills. Following the characteristics and 
development of the student learning environment, the implementation of the 
GeoGebra-assisted learning community is essential in mathematics. The method 
used in this study is a quantitative method, designed with an experimental pattern 
of nonequivalent control groups. The sample amounted to 79 people, which were 
taken from two classes that were not randomly assigned. The two classes, each 
class was given different treatment. One class was given with learning community 
assisted by GeoGebra, and the other class was given with conventional learning. 
Both classes were given a test to obtain data. The test was given twice, namely 
pretest and posttest. They measured the increase in creative thinking skills using 
Normalized N-Gain. Data were analyzed using an independent sample T-Test. 

Keywords—creative thinking ability, GeoGebra-assisted learning community

1	 Introduction

A severe problem that mathematics teachers face today is that students say mathematics 
is the most challenging subject. Because learning mathematics is always related to ideas 
and concepts that are abstract, hierarchically arranged, and the reasoning is deductive 
[1]. In learning mathematics, there should be no steps/concept stages that are skipped 
[2]. Mathematical concepts are arranged hierarchically, so learning Mathematics should 
be studied systematically and regularly and presented with a clear structure [3], [4]. 
Thus, learning mathematics will be carried out effectively and efficiently.
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Mathematics learning can be effective if the implementation allows students to learn 
efficiently, have fun, and achieve the expected goals [5]. Teachers can increase learning 
effectiveness to create brilliant ideas [6], [7]. Realizing the implementation of learning, 
teachers can design learning well to achieve their learning goals [8]. Developing a 
mathematics learning system requires an appropriate learning model [9].

Improving creative thinking skills in students is not an easy thing. Tricks and learn-
ing models are needed [10]. Teachers must innovate to apply creative thinking tricks 
and use learning models to improve creative thinking skills. Creative thinking can be 
said as a higher-order thinking ability. However, students’ creative thinking skills are 
still far from expected [11], [12]. The suitable learning model to be used in improv-
ing creative thinking skills is the GeoGebra-assisted learning community model. The 
learning community model assisted by GeoGebra is an effective learning model to 
improve creative thinking skills. Using the GeoGebra learning community model [13], 
the teacher easily invites students to think positively, forcing students not to be affected 
by negative thoughts. Teachers can always motivate students to think positively. Using 
a learning community model assisted by GeoGebra, students are more active, creative, 
and innovative in speaking, sharing experiences, and collaborating with classmates to 
improve creative thinking skills [14].

Creativity in mathematics is generally emphasized on the ability to think  
creatively [15]. Most people who study mathematics do thinking activities. Creative 
thinking in mathematics combines logical thinking and divergent thinking based on 
intuition and mindful attention to flexibility, fluency, and novelty [16]. Creative think-
ing skills are classified as high-order competencies and can be seen as a continuation of 
essential competencies. Creative thinking can be referred to as basic skills in learning 
mathematics [17], [18]. Creative thinking is critical because this kind of ability is 
needed in solving problems in learning mathematics. Convergent mathematics learning 
activities can form basic skills [19]. These activities generally tend to be algorithmic, 
mechanistic, and routine math exercises [20]. The ability to think creatively is divergent 
and requires the activity of investigating mathematical problems from various perspec-
tives. Through investigation, students can optimize their knowledge to solve various 
problems [21], [22].

Learning mathematics using computer-aided teaching materials will increase 
students’ knowledge in exploring subject matter [23]. Students can present learning 
outcomes in an attractive form [24]. Learning to use computer-aided teaching materials 
is characterized by hardware in the learning process [25]. The software or hardware used 
in this study is GeoGebra. The subject matter is arranged in teaching materials deliv-
ered before the class; using GeoGebra software can make teaching easier for teachers 
[26]. Learning with the help of GeoGebra, the teacher’s role is only as a facilitator [27]. 
Learning by utilizing computer media requires guidance from the teacher to facilitate 
student learning effectively [28]. The teacher gives full to students to develop a way of 
learning according to the characteristics or needs. The teacher acts as a programmer, 
always creative and innovative in using GeoGebra in the learning process.

As Dingyloudi et al. (2020) [29] stated, the Learning Community can positively 
impact improving learning outcomes. Learning Community is a learning model centered 
on Student-Centered Learning, centered on the concept of learning in groups, working 
together, sharing information, and can create an atmosphere of learning in a community 
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forum. Learning with the community effectively forms creative thinking skills, including 
five aspects: thinking fluently, flexible, original, elaborative, and evaluative.

Many researchers have researched improving critical thinking and creative think-
ing skills using various models or learning methods. Improving the ability to think 
critically or creatively using the learning community model has been widely practiced 
in the humanities, social sciences, and natural sciences. There has never been another 
research using the learning community in mathematics. Researchers conducted research 
using a learning community assisted by GeoGebra in junior high school mathematics 
subjects this time.

Referring to the description above, the researcher at this moment conducts an 
in-depth, comprehensive study of student’s creative thinking skills using GeoGebra 
Assisted Learning Community. The researcher raised the research with “Improving the 
Creative Thinking Ability of Middle School Students Using GeoGebra Assisted Learn-
ing Community” to obtain a comprehensive study.

2	 Learning community

Learning community is a learning model using a study group work system, which 
has been determined to achieve the objectives [30]. A learning community can also be 
said as a group of people who exchange common values or beliefs and actively agree 
to learn together with one another [31]. Even though learning a working group is held, 
the principle of independence should not be forgotten not to harm each other [32].  
The group work in question is responsible. Wheeler (2020) [33] says that when viewed 
from an educational point of view, the learning community is that teaching and learning 
activities are always carried out by teachers or students in the school environment.

Gibson et al. (2020) [34] say that the learning community is closely related to 
community services, ICT, and other learning communities. Learning community is 
used to describe a combination that one can think of to be interested in education. 
Sætra (2021) [35] describes three essential elements for a learning community: focus 
on learning (ensure that students learn), collaboration, and a results-oriented culture. 
What is meant by centralizing learning is to ensure whether students absorb the learn-
ing provided or not. Cooperation culture is defined as a superior cooperation culture 
that can create maximum cooperation results in a conducive, pleasant, mutual respect 
and open atmosphere. It results from orientation, namely the ability to maintain a high 
personal commitment to completing tasks, be reliable, responsible, and systematically 
identify risks and opportunities by paying attention to the relationship between plan-
ning and results for organizational success [36].

The keywords of the learning community are talking and sharing experiences with 
others, collaborating with others to create better learning compared to learning alone 
[37]. The purpose of the statement above is that learning outcomes should be obtained 
from collaborating with other people. Learning outcomes can be obtained in various 
ways, such as discussions between those who understand or do not, both inside and 
outside the classroom [38]. Therefore, learning packaged in group discussions with het-
erogeneous members and varying numbers strongly supports the learning community 
learning model [39].
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3	 Research methods

3.1	 Research design

The research was designed using quantitative methods using nonequivalent con-
trol-group design experiments by applying GoeGebra Assisted Learning Community 
learning in mathematics learning [40]. As Ary et al. (2010) demonstrated, experimental 
research involves independent variables applied to a group to see the impact of the 
dependent variable. In this case, the independent variable is the learning applied to the 
experimental group. In contrast, the dependent variable is the creative thinking ability 
under study [42].

Before the treatment of learning implementation, each class was given a test in the 
form of a pretest to test students’ creative thinking skills (O). For each class, the imple-
mentation of learning was given a backtest in the form of a posttest equal to the pretest. 
The purpose of giving a pretest and posttest is to determine the increase in creative 
thinking ability to be measured. The class that implements learning with GeoGebra 
Assisted Learning Community is the experimental group (X). In contrast, the class that 
applies conventional learning without the assistance of GeoGebra is referred to as the 
control group (Figure 1).

Nonequivalent control-group study design.

0 0X

0 0

Fig. 1. Nonequivalent control-group design

Comprehensively, this study examines and analyzes the influence of learning factors 
on increasing students’ creative thinking skills.

3.2	 Sample

The research sample was taken at one of the junior high schools in Ternate in the 
2020/2021 academic year. The schools used as research samples have implemented the 
2013 National Curriculum (K-13). Class VIII was used as the research sample, and two 
classes were selected as the research sample, one class as the experimental class, and 
one class as the control class. The experimental class was applied to a learning commu-
nity assisted by GeoGebra, and the control class was given conventional learning. The 
accumulated number of students from both classes was 79 people.

3.3	 Research instruments 

Canals (2017) [41] stated that research instruments are tools used to obtain or 
collect data. The instrument used in the study was in the form of an essay test. The 
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questions were set in the form of creative thinking skills. The purpose of preparing the 
test questions is to measure students’ creative thinking skills. Several aspects must be 
considered in measuring students’ creative thinking skills, including fluency, flexibility,  
novelty, and detail [43], [44].

a.	 Aspects of fluency include the ability to: (1) solve the problem and provide many 
answers to the problem; (2) provide many examples or statements related to certain 
mathematical concepts or situations.

b.	 Aspects of flexibility include the ability to: (1) use a variety of problem-solving 
strategies; (2) provide various examples or statements related to certain mathemati-
cal concepts or situations.

c.	 Novelty aspects include the ability to: (1) use strategies that are new, unique, or 
unusual to solve problems; (2) provide examples or statements that are new, unique, 
or unusual.

d.	 Aspects of detail include the ability to explain in detail, orderly, and coherently to 
specific mathematical procedures, answers, or mathematical situations.

The test of creative thinking skills in the research includes the material of straight-
line equations. There are eight questions in the form of a description with a pro-
cessing time of 2 × 40 minutes. Implementation of the test after the entire learning 
process ends.

3.4	 Research procedure

This research has two stages, namely the preparation stage (introduction) and 
implementation.

a.	 Preparation Stage

After the problem is formulated, the next step is to create learning instruments and 
devices. They validate research tools and instruments. Two teachers who have teach-
ing experience in the field of mathematics education were determined to validate the 
instrument. Some students were selected for a limited trial. The aim was to determine 
the language readability level and get an idea of whether the instrument can be used in 
data collection. After validation and limited trials, further improvements and analysis 
were carried out to obtain a valid instrument.

b.	 Implementation Stage

Chose a school as a research location and managed research letters to related par-
ties. Observed the research location and conduct discussions, questions, and answers 
between the research and mathematics subject teachers. Researchers and teachers 
determined the class/experimental group and control class as the research sample.  
The research flow can be described as follows (Figure 2).
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Fig. 2. Research flow

Before the beginning of the learning activities, the researcher gave a pretest 
of creative thinking skills. The next activity was implementing learning with the 
GeoGebra-assisted Learning Community carried out in the experimental group. Ordi-
nary learning was applied to the control group. At the end of the meeting, both groups 
were given a posttest on creative thinking ability [45].

3.5	 Data analysis

The students’ creative thinking ability results were analyzed quantitatively by 
interpreting the results of statistical tests. Before carrying out statistical tests, tests 
for normality and homogeneity of variance were first performed. The steps of data 
processing in detail are described as follows.

a.	 Calculating the magnitude of the increase in students’ creative thinking skills with 
the help of normalized gain. The normalized gain is seen from the comparison of the 
difference between the pretest score and the posttest score divided by the difference 
between the ideal maximum score and the pretest score [46], with the formula:

GainDernormalized g( ) � �Posttest score Pretest score
Ideal maximummscore Pretest score�

with gain index criteria in Table 1.
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Table 1. Criteria for normalized gain scores (g)

(g) Interpretation

g ≥ 0, 70 High

0, 30 ≤ g < 0, 70 Medium

g < 0, 30 Low

b.	 Calculating descriptive statistics for pretest, posttest, and g scores.

Inferential statistical analysis with an independent sample t-test was used to evaluate 
data.

4	 Finding and discussion

4.1	 Finding

The results of the research and discussion are closely related to the research objec-
tives. It showed on the results of the data analysis used to reveal and analyze the 
increase in students’ creative thinking skills, where students who took part in learning 
with GeoGebra Assisted Learning Community and students who took part in direct 
learning.

The data collected in this study were quantitative data derived from the pretest and 
posttest results. Based on the analysis of research results in a comprehensive discus-
sion, it is hoped that the research formulation described can be answered. The proposed 
hypothesis is proven so that the objectives of this study can be fulfilled.

Using the SPSS 21 software, the data were analyzed using descriptive and inferen-
tial statistics. Descriptive statistical analysis: To get an idea of ability before and after 
treatment in both groups of students. The inferential statistical analysis was carried 
out to conclude the improvement of students’ creative thinking. In the following, data 
analysis and research results from testing the proposed hypothesis are presented, and a 
discussion of each related variable. First, the pretest-posttest and N-Gain data will be 
tested or analyzed to see the normality of the data, homogeneity, and comparison using 
the results of the t-test [47].

a.	 Data Normality Test

The normality test is intended to show whether the population sample is normally 
distributed or not [48]. The technique used in this test is the Kolmogorov-Smirnov test.

Table 2. Data normality test (Kolmogorov-Smirnov test)

Name
Learning Using GeoGebra Assisted 

Learning Community Conventional Learning

Statistic df Sig. Statistic df Sig.

Pretest .106 40 .200 .105 39 .200

Posttest .114 40 .200 .128 39 .107
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Based on the results of the SPSS output above in Table 2, it is explained that the 
significance value of the two learnings, namely GeoGebr Assisted Learning Commu-
nity and Conventional, on the pretest and posttest has a significance value more than α, 
where α = 0.05. According to the decision-making rules in the normality test, it can be 
concluded that the data on GeoGebra and Conventional Assisted Learning Community 
learning is very normally distributed.

b.	 Homogeneity Test

The homogeneity test was carried out to show that the GeoGebra Assisted Learning 
Community learning data with conventional learning have the same variance or not. 
The decision-making technique for the homogeneity test refers to the significant results 
of the Test of Homogeneity of Variances [49].

Table 3. Test of homogeneity of learning outcomes with GeoGebra  
assisted learning community with conventional learning

Levene Statistic df1 df2 Sig.

1.530 3 154 .209

Based on Table 3 above, it is known that the significance value (sig.) of the learning 
outcomes variable for students who received GeoGebr Assisted Learning Community 
learning with conventional learning is 0.209, and = 0.05. Based on the homogeneity 
test decision making, it can be concluded that the variance of mathematics learning 
outcomes of students who received GeoGebr Assisted Learning Community learning 
with conventional learning is the same or homogeneous.

c.	 Independent Sample T-Test

The t-test was conducted to see the difference in creative thinking skills between 
students who received the GeoGebra Assisted Learning Community learning treat-
ment and conventional learning. The table of differences in creative thinking abilities 
is as follows:

Table 4. Test of differences in creative thinking ability

Name F Sig. T df Sig. 
(2-tailed)

N-Gain Class Learning 
Community and 
Conventional

Equal variances assumed 1.691 .197 12.770 77 .000

Equal variances not assumed     12.816 72.296 .000

Based on Table 4, it is known that the significance value (Sig. ( 2-tailed)) is 0.000 
and α = 0.05. Based on the decision-making of the independent sample t-test, the con-
clusion is that there is a significant improvement between the learning outcomes of the 
GeoGebra Assisted Learning Community and conventional learning.
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d.	 Comparison of Learning Community with conventional learning

Table 5 shows a comparison of GeoGebra-assisted Learning Community with tra-
ditional learning.

Table 5. Comparison of the average value of (g)

Class N Mean Std. Deviation

Learning outcomes Learning Community 40 .5890641 .07922

Conventional 39 .3836 .06046

Comparison of the results between the two learning models can be seen in the aver-
age value (g). Table 5 informs that the average value (g) in classes with the application 
of Learning Community learning is 0.589. Learning in conventional classes has an 
average value of 0.3836. Looking at the two average values between Learning Com-
munity and conventional learning, it can be said that the two learnings have very sig-
nificant differences.

4.2	 Discussion

Students‘ creative thinking ability can be improved through communication with 
other people. The learning community concept suggests that thinking creatively is 
obtained through collaboration with other people [50]. Cooperation can take many 
forms, both informal study groups and in natural environments.

The learning community is carried out with a small study group system, different 
from conventional learning. Learning by using the Learning community is the same 
as learning with a peer tutor system. More capable students can teach the less capable 
ones, and those who understand teach those who do not. The ability to think creatively 
using the Learning community can be achieved because two-way learning communi-
cation is created [51].

The study results inform that the application of the learning community can run 
well because, at the time of application, there is communication between students 
and teachers. Students have an effective and communicative interaction. According to 
Piaget‘s theory, learning together or in groups can help improve students‘ abilities [52].  
There was a significant learning process carried out in study groups, both homoge-
neously and heterogeneously. Geogebra-assisted Learning Community can create var-
ious problems (sharing problem), various information (sharing information), sharing 
experiences, and various problem solving (sharing problems), allowing the number of 
knowledge and skills obtained by students [53–54].

Referring to the research findings, the application of GeoGebra-assisted learning 
communities can significantly improve creative thinking skills compared to conven-
tional learning. This comparison is seen from the average value of the normalized 
N-Gain score in Table 5. The increase is based on the fact that the learning community 
starts from forming small study groups. More capable students can teach their friends, 
and students who understand can teach those who do not. Students are not asked to 
study on their own [3].
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The problem-solving process was carried out in groups. The teacher gave students 
math problems, and students were asked to solve in groups, not individually. Each 
group leader plays a role in turning the group on in discussions to solve problems given 
by the teacher. Students who quickly understand the problem given by the teacher can 
explain to their group friends who do not. All group members have understood the 
problem. The group leader or secretary can record the discussion results to be presented 
in front of the class.

The group that has finished discussing appointed a group member to deliver the 
discussion results in front of the class so that other groups can listen. The group that 
conveyed the results of the discussion must pay attention and listen and ask questions. 
For questions asked from other groups, the group in charge of conveying the discussion 
results must answer them. The group member that answers the question does not have 
to be the group leader; the teammates may answer it. If the answers submitted are not 
appropriate or as expected, then the other groups may complete them. This kind of 
interaction can improve students‘ creative thinking skills.

The increase in creative thinking skills in applying the GeoGebra-assisted learning 
community reached a value of 0.75 or high criteria. However, even though implement-
ing the gain test in the learning community class was quite good, there were several 
obstacles in implementing the learning. These obstacles occurred when conducting a 
learning community. At the beginning of learning using the learning community, stu-
dents were very passive. In groups, some students were still busy working on their 
problems without collaborating with their friends. In addition, students were still shy 
to ask if they do not understand. These obstacles resulted in the implementation of the 
learning community is non-optimal. However, after the teacher provided motivation, 
guidance, and approach, the students confidently asked questions and discussed with 
their friends.

The application of the learning community with the help of GeoGebra in this lesson 
can improve creative thinking skills, which is shown in the normalized Gain test results. 
The results of the normalized gain test are depicted in Table 4, that the significance 
value is less than the value of the fundamental level (α). Based on the decision-making 
rules, it can be concluded that the application of the GeoGebra-assisted learning com-
munity further enhances creative thinking skills than conventional learning. The aver-
age value of the two learning models described in Table 5 is that students who study 
with the GeoGebra-assisted learning community model have a significant difference in 
the average value with ordinary or conventional learning.

The application of the GeoGebra-assisted learning community has several advan-
tages in classroom learning. These advantages include: 1) Provide opportunities for 
students to continue to develop their abilities; 2) Students can improve their creative 
thinking or critical thinking skills; 3) Remind students of what they learned; 4) The 
selection of information is not determined by the teacher but based on the needs of stu-
dents; 5) Fun in learning; 6) Students are more effective in solving problems in math-
ematics; and 7) The formation of good cooperation between individuals and groups. 
These advantages can encourage students to improve their creative thinking skills.

Referring to previous research conducted by Dingyloudi (2020) that Learning 
Community can positively impact learning outcomes, and associated with the find-
ings in this study conducted on students in mathematics, it is evident that the learning 
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community is a learning model that can improve thinking skills. Creative. The novelty 
of this research is that previous researchers in mathematics subjects have never studied 
it. The Learning community model, in its application, is focused on Student-Centered 
Learning. Students learn it centered on the concept of group learning, working together, 
sharing information, and building a learning atmosphere in a community forum.

5	 Conclusion

The analysis results revealed that using the GeoGebra-assisted community learning 
model promotes the creative thinking skills of junior high school students. GeoGebra-as-
sisted learning community learning model is appropriate for junior high school students 
because students can be quickly directed. The ability to think and reason can develop 
quickly for the better because creative problems always stimulate students.
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