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Abstract. The ability to think creatively is the ability to generate new ideas or ideas
in producing ways of solving problems, even producing new ways as alternative
solutions. Creative thinking is very important in learning mathematics. The results
of the study in the control class, namely classes using conventional learning models
obtained pretest data with an average of (36%) and posttest data of (52%). While the
experimental class is a class that uses creative thinking skills with a reciprocal
teaching learning model assisted by the Geogebra application. Pretest data obtained
an average score (18%) and posttest data obtained an average score (70%). The results
of the study (1) rcalculate = 0.000 and rtabel value = 0.355 can be seen that the value
of rcalculate < rtabe so that it can be concluded that in this study there was an
increase in creative thinking skills using a reciprocal teaching model assisted by
Geogebra application to the linear inequality material of two variables in students
using conventional models.
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1. Introduction

Education is an essential need of every individual throughout life. Without access to education, human
progress will be hampered and risk being left behind. In Indonesia, one of the main challenges in the field
of education is the unsatisfactory quality of the learning process. Despite many efforts to improve
educational standards, progress in education conditions has been limited [1].

Mathematics learning is a process in which students experience learning through a series of planned
activities with the aim of gaining understanding and skills connected to the mathematical content learned.
In school, the main purpose of learning mathematics is to help students solve various problems. The ability
to solve mathematical problems is one of the main important skills such as the application of rules in the
context of different problems, pattern recognition, etc., can be further improved. developed [2].
Mathematics is a universal science that plays an important role in various fields of science. Along with the
changing times, comprehensive efforts are needed to improve the quality of education, including
developing various aspects of people's lives. Thus, efforts to achieve this by developing high-quality
teaching methods in the context of mathematics learning [3].

Mathematical concepts have a close and clear relationship with each other. The existence of this
relationship allows anyone who studies mathematics to think logically. In the context of mathematics
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learning, students' creative thinking skills are very important. It is very important, because it has a
significant influence on their success in understanding and mastering the subject. The ability to think
creatively can be interpreted as a process in which someone develops alternative answers or solutions to
solve certain problems or problems [4].

There are five points that illustrate the importance of understanding the meaning of learning, namely:
1) is a logical and clear way of thinking, 2) is a skill to solve problems in everyday life, 2) is the ability to
identify patterns of relationships and build generalizations from experience, 4) is a factor in developing
creativity and 5) is a factor that contributes to the development of cultural understanding. Therefore,
mathematics is not only a very important subject but also has its own characteristics. However, in the
context of mathematics education in Indonesia, there are still challenges such as low student achievement
and lack of motivation and interest in learning mathematics [5].

The ability to think creatively is the ability to generate new ideas, create new methods to solve
problems, and even produce alternative solutions. Qadri [6] argues that creative thinking in mathematics
plays an important role in developing a deeper conceptual understanding of mathematics and developing
students' mathematical potential. Therefore, the ability to think creatively has a significant impact on a
person's life journey, including his role and contribution to society. New discoveries often come from the
creative thinking of each individual, and creative thinking is the way a person expresses himself and creates
personal satisfaction.

Reciprocal teaching is a discussion technique between teachers and students when discussing reading
texts. In this technique, written notes serve only as a brief guide to encourage conversation. Reciprocal
teaching can be interpreted as a learning method where students actively participate in the process of
delivering information. This encourages students to dare to communicate information according to their
understanding. On the other hand, from the teacher's point of view, this approach allows the teacher to
observe how students communicate information by measuring how well students understand the material
and how easily it is to understand the material. In the reciprocal teaching model, students also play a role
in teaching by using strategies such as asking questions, making predictions, explaining, and summarizing
[7].

With the rapid development of the times, the variety of media and tools used in the process of learning
mathematics is becoming increasingly diverse. This is intended to make it easier for students to understand
abstract concepts and also make it easier for teachers to present material in class. In the development of
computer technology, Geogebra is an application used in mathematics lessons. Geogebra is software that
allows simple visualization of complex concepts, making it easier for students to understand them and
helping to improve students' creative thinking skills [8].

The results of direct observations conducted at MAS Al-Wasliyah 12 Perbaungan found that students'
creative thinking ability when faced with mathematical problems is very limited. The identified math
questions are connected with the "Wake up" indicator. in creative thinking skills. This poses a great
challenge for students. Students have difficulty doing well on the problem, especially when it comes to
creating the necessary graphs in the context of indicators of creative thinking "elaboration".
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During the learning process, the teacher does not actively allow students to participate in the formation
of mathematical concepts. The learning methods used in schools are still traditional, meaning that the
learning method is more teacher-centered. This approach can limit the development of students' creativity
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and active participation, especially in conveying their thoughts and ideas. This condition is no longer in
accordance with the specific goals and objectives of mathematics learning. Successful learning objectives
will be achieved if planning and learning methods can motivate and influence students' potential and
abilities, and this can only be achieved if students actively participate in their thought processes. At MAS
Al-Wasliyah 12 Perbaungan, the use of applications as a medium in learning has not been implemented.
To improve students' creative thinking skills, actions are taken to create a learning environment that
supports the development of students' creative abilities. One way is to use the Geogebra application. In this
context, the role of the teacher develops into a supporter and motivator who guides students in using the
Geogebra application to solve various questions asked. To overcome these problems, the learning model
used is the "reciprocal teaching" model. This model helps students develop their ideas and concepts in the
context of teaching and learning.

2. Method

This research will be carried out at Mas Al Washliyah 12 Perbaungan in the 2022/2023 school year
with face-to-face implementation. The research plan will be adjusted to the schedule of mathematics
subjects in class XI Science. This research will take place during the even semester at Mas Al Washliyah
12 Perbaungan.

In this study, researchers adopted the Pretest-Posttest Control Group Design. The process of processing
test data begins with analyzing the results of the creative thinking ability test. To assess whether there was
a difference between the abilities of students in the experimental group and the control group, a comparison
test of two averages was conducted. Before proceeding to the difference test of the two averages, the initial
step is to check whether the creative thinking ability test data from both groups meet the assumptions of
normality and homogeneity.

2.1. Validity Test
a. Expert Validity

This study aims to validate the validity of research instruments used in mathematics education
programs. Before conducting research, validation instruments such as syllabus, lesson plans (lesson plans),
and learning materials used in this study include linear regression between two variables, topical analysis
(pre and post testing), and interview questions. Next, the examiners (validators) review the data to make
sure the instruments used in this study are accurate or not.

Table 1. Validity of Research Instrument Experts

Validators Instruments \% Va »Va.

Validator I Syllabus 93,33 88,89

Validator 11 95,56

Validator III 717,73

Validator I RPP 96,00 88,00

Validator II 90,00 90,00%
Validator III 78,00

Validator I LKPD 77,14 95,24

Validator 11 94,29

Validator 111 94,29
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Validators Instruments A% Va »Va.
Validator I Media 94,29 88,57
a.
Validator IT 77,14
b. Construct
Validation Validator III 94,29
_ The validity —rr o Pretest 95,00 | 93,33
of its construction
centers  on hF’W Validator I 100,00
the measuring
Instrument Validator IIT 85,00
produces
measurement — Fyglidator [ Posttest 90,00 93,33
results that fit its
deﬁmtlon. To [Validator II 100,00
facilitate the
assessment  of [ validator I11 90,00
construction
validity, the [ validator I Questionnair | 80,00 80,00
definition of e
variables should | validator II 82,22
be clear. This
definition comes | Validator III 71,78
from theory. If the
definition is based

on a reasonable theory and the question or statement is appropriate to the topic, then the instrument
is considered valid in the sense of constructive validity

Table 2. Pretest and Posttest Validity Test Decision Results

No. Indicators Pretest Ttabel Posttest Interpretation
Tcalculate T'calculate
1. | Smooth 0,711 0,344 0,560 Valid
2. | Authenticity 0,847 0,344 0,714 Valid
3. | Flexibility 0,768 0,344 0,771 Valid
4. | Elaboration 0,816 0,344 0,673 Valid

2.2. Reliability Test

Reliability refers to the level of confidence or reliability of an assessment tool or test in producing
consistent and accurate results. To measure reliability, the Cronbach Alpha method is often used. Reliability
indicates whether the measurement tool consistently produces comparable results if tested at different
times. To assess whether a sample has high, medium, or low reliability, we can test the coefficient of
determination obtained from the SPSS 26 output.

If Cronbach's Alpha > 0.60, then the question item is reliable.
If Cronbach's Alpha < 0.60, then the question item is reliable.

Table 3. Test Reliability Results

Question Alpha Cronbach Interpretation
items

Pre-Test
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1-4 0,791 Tall

Post-Test
1-4 | 0,610 | Keep

3. Result and Discussion

This research was conducted at Mas Al Washliyah 12 Perbaungan on grade XI students, consisting
of two classes, namely class XI Science 1 and class XI Science 2. For this study, the sample used was grade
XI Science 2 students, totaling 30 students, and in this class a Reciprocal Teaching learning model will be
applied with the help of the Geogebra application. The test questions used in this study are in the form of
essay questions of 4 questions, and the maximum score for each question is 4 if students answer correctly.
The following are pre-test and post-test score data from grade XI science 1 students as a control class and
grade XI science 2 students as an experimental class.

3.1. Normality Test

The Normality Test aims to determine whether the data obtained has a distribution that matches the
normal distribution or not. To test the normality of the pre-test data of the experimental class and the control
class, the Shapiro-Wilk method was used. The results of this pre-test and post-test data normality test are
presented in a summary using the SPSS 26 application and can be found in the following table.

Table 4. Normality Test Results

Kolmogorov-Smirnova Shapiro-Wilk
Statistic
S Df Sig. Statistics Df Sig.
TesControl 145 31 .096 .962 31 320
Control Posttes 113 31 200 971 31 538
PretesEks 188 31 .007 .938 31 .071
PosttesEks 130 31 .198 .956 31 .233

*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction

The basis for decision making in the Kolmogorov-Smirnov normality test, namely:
a. If the significance value (sig) > 0.05, then the data is normally distributed.

b. If the significance value (sig) < 0.05, then the data is not normally distributed.

Based on Table 4, the statistical test yielded an estimated normality of 0.320 for the control group
pretest, 0.538% for the control group posttest, 0.071% for the experimental group pretest.

3.2. Homogeneity Test

This homogeneity test is carried out to determine whether the sample used in the study has an
adequate level of homogeneity. If the homogeneity test successfully qualifies, then the researcher can
proceed with the hypothesis test using the t test. The data used in this homogeneity test is data on students'
creative thinking ability after receiving treatment, namely students' post-test scores.

Table 5. Homogeneity Test Results

Levene

Statistic dfl df2 Sig.
After Based on Mean .001 1 60 973
Treatment Based on Median .000 1 60 1.000
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Based on Median and with .000 1 59.636 1.000
adjusted df
Based on trimmed mean .000 1 60 1.000

The basic results in a homogeneous test are as follows:
a. If the significance value (sig) > 0.05, then the distribution of data is homogeneous.

b. If the significance value (sig) < 0.05, then the distribution of data is not homogeneous.

Based on table 5, from these data it can be concluded that the significance value in the Based on mean
is 0.973. from these data, the value of Based on mean > 0.05, it can be concluded that the data in this study
is declared homogeneous.

3.3. Hypothesis Testing

After the normality test results showed that the pre-test and post-test data in the control and
experimental classes had a normal distribution, then an analysis was carried out to assess the difference in
the average creative thinking ability of students before and after applying the Reciprocal Teaching learning
model with the help of the Geogebra application on the linear inequality material of one variable in grade
XI science students at Mas Al Washliyah 12 Perbaungan. To test the difference between pre-test and post-
test results in the control class and experimental class, an independent t test was used. This test aims to
determine whether there is an average difference between two unpaired samples. The main requirement in
an independent sample t-test is that the data must have a normal and homogeneous distribution (not
absolute).

Determining the Hypothesis

Ha=H1 > H2 (There is an increase in students' creative writing skills when using the Reciprocal Teaching
approach with the Geogebra application compared to students who obtain learning
with the traditional paradigm).

HO = H1 < H2 (There is no increase in students' creative drawing skills when learning Geogebra with the
Reciprocal Teaching method compared to learning Geogebra with conventional

techniques).

Ha=HI1 >H2

HO=H1 <H2
Information: H1 = Pre-Test

H2 = Post-Test
One-party (right-party) testing criteria:
HO is rejected if @ teoun > ttable
HO is accepted if: tcalculate < ttable
The basis for decision making in the t test (independent samples test), namely:
a. If the significance value (2-tailed) is less than or equal to 0.05, it can be concluded that there is
an increase in the creative thinking ability of students using the Reciprocal Teaching learning
model with the support of the Geogebra application.

b. If the significance value (2-tailed) is greater than or equal to 0.05, it can be concluded that there
is no increase in the creative thinking ability of students using conventional learning models.

Table 6. Test Results Independent sample t test

Class N Mean Std. Deviation  Std. Error Mean
Before Control Class 31 35.65 18.786 3.374
Treatment  Experimental 31 17.58 8.551 1.536
Class
After Control Class 31 52.10 20.566 3.694
Treatment  Experimental 31 70.16 11.796 2.119
Class
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From Table 6, it can be seen that the average pretest score for the control class, which consisted of
31 students, was about 35.65. Meanwhile, the average pretest score for the experimental class, also with 31
students, was around 17.58. Furthermore, for the posttest score, the average of the control class was about
52.10, and the average of the experimental class was about 70.16.

The results of the analysis using the t-test with SPSS 26 showed that the significance value (two-
tailed) was less than 0.05. This shows that there is a significant improvement in students' creative thinking
ability after integrating the Geogebra application with the reciprocal learning paradigm. Therefore, it can
be concluded that this learning model has proven effective in improving students' creative thinking abilities.
Overall, the implementation of the research went well, although there is no denying that there were some
obstacles during the process. This research was carried out in two classes, namely class XI Science 1 as a
control class and class XI Science 2 as an experimental class, and lasted for a number of certain meetings.

The results of descriptive calculations using the Likert scale for questionnaire percentage data related
to students' creative thinking skills in the control class and experimental class can be found in the following
bar graph:
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Figure 2. Results of student motivation questionnaires based on questionnaires.

4. Conclusion

In the pre-test data control class , the number of values was obtained with an average of 35.65 standard
deviations of 18.786 and variance of 120.81. The lowest value is 10.00 and the highest value is 55.00. Then
in the post-test data, the number of values was obtained with an average of 52.10 standard deviations of
20.566 and variances of 153.66. The lowest value is 35.00 and the highest value is 85.00. In the
Experimental class, pre-test data obtained the number of values with an average of 17.58, a standard
deviation of 8.551 and a variance of 218.49. The lowest value is 10.00 and the highest value is 70.00. Then
in the post-test data, the number of values was obtained with an average of 70.16 standard deviations of
11.796 and variance of 163.92. The lowest value is 45.00 and the highest value is 95.00. Known significant
value (2-tailed) of 0.000 < 0.05. Shiva's mathematical creative thinking ability on the pretest questions for
the control class was 36% and the experimental class was 18%, while the data on students' mathematical
creative thinking skills on the posttest questions had a success percentage of the control class by 52 %,
while for the experimental class it was 70%. Therefore, it can be concluded that students who utilize the
Geogebra program with a reciprocal teaching learning approach show a higher level of creative thinking
ability than students who follow a conventional learning approach.
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