Development of a Mathematics
Module for Circle Material
Based on the Small Group

Discussion Mode

by Turnitin Id

Submission date: 23-Jun-2023 10:24PM (UTC-0400)

Submission ID: 2121680401

File name: for_Circle_Material_Based_on_the_Small_Group_Discussion_Mode.pdf (509.71K)
Word count: 6535

Character count: 34722



Journal of Education and Learning (Edu Learn)
EB).... Issuc .., ...2023, Pages...
ISSN: 2252-8822, DOL: 10.11591/ijere.v12il 23325 1

Development of a Mathematics Module for Circle Material
Based on the Small Group Discussion Model

Jitu Halomoan Lumbantoruff{e)
Mathematics Education Study Program, Indonesian Christian University, Jakarta, Indonesia

Article Info ABSTRACT

Article history: This study aims to produce a circle material mathematics module. There are
i 48% of students with low mathematics leaming outcomes. Another fact is that

Received in senior high schools, 62% of slu(ma in circle material have grades below

Revised the minimum completeness criteria. The research method used is Research and

Accepted Development (R&D). The subjects and objects of the research were high

schools and 32 students. Data collection techniques from material expert
instrument validation, teachers and students. Pre-tests and post-tests are also
Keywords: given 10 students. Analysis with mean scores, practical and effective
Circle Module, Small Group me.asu.rernenls ()fl'zIVEI‘"dge te ~.l results and module ass.e ssmelnls Iiy sludenl.s.".l'he
i i results of the mean value of all module components by material experts were
Discussion Model 88.29%, small group trials and teachers 90.45% and 93.50% and large group
trials 92.10%, very good calegury.sl—lebl mean value 87.50. In conclusion,

the circle module can significantly improve student leaming outcomes.

This is an apen access article under_the BY-SA license

Corresponding Author:

Jitu Halomoan Lumbantoruan,
Mathe matics Education, Indonesian grisliem University, Jakarta, Indonesia.
Email: jituhalomoan.lumbantoruan@gmail.com

1. INTRODUCTION

In improving the quality of education and ensuring students obtain good learning outcomes, teachers
have an important role in planning lessons. The teacher must prepare material in the form of modules, models
to be used, learning methods and strategies when implementing them in the classroom. [1]; [2]. But the fact is
that in senior high schools there are still many teachers who have not compiled their own material [3]. Most
teachers in high schools use textbooks as the basis and main source of learning [4]. This is contrary to the
theory that as a teacher it is obligatory to arrange material according to the basic abilities of its students [5] and
[6]. The discrepancy between theory and field facts has an impact on student learning outcomes [7]. In 2022,
students in a highh()()l are experiencing very serious problems in learning mathematics [8]. Another fact in
the study [9] that the learning outcomes of students in high schools on circle material experienced problems,
namely that 62% of students did not exceed the minimum completeness criteria.

The facts above do not stand alone, this study conducts a needs analysis for teachers and students. The
research asked teachers in senior high schools, what is the most difficult material for students in first grade
high schools to understand? The teacher's answer was circle material, then the research asked how many
students did not pass the circle material? Teacher's answer, out of 32 students there were 14 people whose
learning outcomes in circle material were below the minimum completeness criteria, namely 70. The researcher
also asked whether the teacher had prepared his own material. And none of the four teachers asked had prepared
their own material. The next question s, is a tool needed to help the process of learning the inner circle material
in the form of a module? 100% of students who were asked the answer needed. The final question for the
teacher isamt learning model is needed and what has the teacher been using in teaching so far? The teacher
answered that the small group discussion learning model is the learning model used at that school in teaching
mathematics. In analyzing the needs of students, research also conducted surveys and interviews. Do textbooks
help in learning math? Students answered , the textbooks used when learning were difficult to understand. The
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researcher asked again, did the teacher not design the material himself, the students answered no. Does it
require a module-shaped material design that is easy to understand? The answer is, yes. What material is
experiencing low value? Circle material student answers. Seeing the answers of these students there is a
problem that is quite serious in mathematics on circle material. This must be resolved immediately by
developing a math module with Circle material. To build a module cannot be separated from the learning model
used in schools. In this case, the learning model used in the school where the circle module is developed is the
Small Group Discussion model. Senior high schools already use Small Group Discussion, but because the
textbooks used are not divided into levels and distribution of group discussion questions as suggested by Small
Group Discussion, students have difficulty understanding textbooks. The teachers and studfas hope that the
logarithmic module developed is equipped with a small group discussion learning model. The small group
discussion learning model can improve students' understanding of mathematics [10]; [11]; [12]. By looking at
the theory, facts and teacher expectations and the low student learning outcomes in circle material, the
objectives of this study were to: 1) find out the shape of the mathematics module in circle material equipped
with a small group discussion model, 2) find out practicality and effectiveness circle material mathematics
module equipped with a small group discussion model, 3) find out the results of the evaluation of the circle
material mathematics module equipped with a small group discussion model.

In developing the mathematics module for this circle material, this research follows the theory of the
Model [13]: [14]; [15] saying in developing a module that can be said to be practical and effective to help and
improve student learning outcomes by following the development phase. There are three main phases, namely
the first phase develops the modules that have been compiled, the second phase conducts trials with classroom
learning (field testing), and the third phase carries out the module evaluation process. Each phase has steps that
must be followed. The first phase is the development phase (creating phase) which consists of activities namely
a) analyzing the needs of teachers and students, b) defining objectives, ¢) knowing the initial abilities of
students by conducting tests or pre-tests), and d) compiling product modules that the need is known. The second
phase is the learning implementation stage (teaching phase or field testing). It also has steps, namely a) carry
out the learning process in class for students with the help of products that have been made, b) conduct
validation and discussion with experts and math teachers ¢) carry out revisions and process improvements in a
structured manner. The third phase is e valuation with steps a) carrying out the process of evaluating the module,
b) carrying out the final revision of the module, ¢) producing and improving the module from the input of the
resource persons, d) conducting distribution on a small scale and on a larger scale e) carrying out the module
analysis process and tests on students who use the module.

0y -

2. RESEARCH METHOD

In this study the method used is the Research and Development (R&D) method [16]. In this method
the researcher tests the feasibility, practicality and effectiveness of the module through instruments and tests
[17]. The measuring instrument used for the feasibility test is a validation questionnaire for material experts,
math teachers and students [18]; [19]; [20]. The research subjects were high schools and the research objects
were students, 10 class X students in small group trials and 32 class X (Class B and C) students in large group
trials. The following is the research flow starting from the define, design and develop, implementation and
evaluation stages:

‘ Define: Needs Analysis: Analysis of student needs and Analysis of teacher needs ‘

v
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¥ No |

[ Revision

F Y

3 No

— v

| Valid? | Revision |

| ; « '

Development

+ Yes/No

| Implementation S
-

Yes
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Figure 1. Research Flow [21]
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2.1. Data Collection
Data collection with instruments. The research instruments consisted of instruments for material experts,
teachers and instruments for students. Instruments are given to measure the feasibility of the circle module,
model construction on the module, suitability of the material with the learning implementation plan, how to
present the module. The practicality and effectiveness of the circle module which is complemented by a small
group discussion model. The assessment instruments are given together with the modules that have been
designed for subject matter experts and math teachers. The results of the material expert validation and the
lTI‘:llhclTl‘:llCiK: her validation became the basis for testing the circle module on students in small groups. Data
were also obtained from the results of large group student trials. Small group tryouts and large group tryouts
on students are the final data in drawing conclusions [22]; [23]: [24]. In research [25]; [26]; [27]that in
developing learning module products it really needs small group tryouts and big group tryouts. In addition to
instruments, this study also gave pre-tests and post-tests to students.
2.3, Data analysis technique.
The circle material mathematics module begins with an evaluation of the circle expert module assessment, then
evaluates the assessment of the teacher and students. Instruments that have been validated are averaged and
interpreted. Product analysis and evaluation is carried out to determine feasibility and mcalsunhe practicality
of the resulting circle module [28]: [29]. The data obtained is then analyzed by calculating a Likert scale by
giving points | to 5. Then the average result of the assessment is in the percentage of product feasibility circle
module and interpret the average value to table 1. Table | interpretation is used to measure the validation of
module products assessed by material experts, teachers and slude. Instruments were collected and grouped
based on scores and analyzed lilW conclusions at the beginning based on the average value of the assessment
and based on the results of the pre-test and post-test of small group students. After analyzing the validity Oa]t‘,
product through the instrument, then the product was tested on a large group of student classes [30]. This trial
was carried out in twcaelges, namely small-scale trials and large-scale trials. Prior to the learning process with
the help of modules, a pre-test was carried out first and after the derivative learning process was completed
with the help of modules, a post-test was given [31]. Practicality indicators can be seen from the instruments
distributed to students.

Table 1. Interpretation of Circle Module Product Validity

Persentase Interpretasi
0-20 Not worth using
21 -40 Lots of improvements and not worth continuing
41 - 60 Well worth continuing and lots of improvement
61- 80 Slight improvement and worth using
81- 100 There is no repair and the product is very usable

The effectiveness of the circle module is measured by the individual learning mastery with an average
percentage. Improved learning outcomes between students' individual learning before using the module (pre-
test) and after using the module (post-test) are the basis for measuring classical completeness[32]. To determine
the mastery of individual learning can be done.

x100% 1)

Kl =
i Max
Information:

KI = individual learning mastery
X = Total score obtained by students
Xmax = maximum number of scores

Students are said to have completed their studies (individual mastery learning) if the percentage of correct
answers by individual students is 70 or greater than 70. To determine classical mastery can be calculated using
the following equation:

NS
KB = —x100% @)

KB = classical learning mastery
NS = number of students
N = number of participating students

able 2 is an interpretation to measure the practicality and effectiveness of the circle material math module.
The results of the pre-test and post-test learning outcomes are classically averaged and adjust the average value
to the minimum completeness criterion score for mathematics, namely 70. The average score is one of the
bases in determining the feasibility, practicality and effectiveness of the circle module.
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Table 2. Classification of Product Practicality and Effectiveness

Persentase Interpretation
n<20 Very Impractical and Effective
21<n =40 Impractical and Effective
4l <n =60 Quite Practical and Effective
6l<n <80 Practical and Effective

8l<n <100 Very Practical and Effective

3. DISCUSSION AND CONCLUSION

This research produced a mathematics module product on Circle material which was equipped with a
small group discussion learning model in high schools. The following is a circle material math module that has
been developed: shorturl.at/hvEUY .

e circle material math module product is produced by going through the following steps:

Analysis of the needs of students and teachers

In this needs analysis, the research asked students which mathematics material was considered
difficult? There were 62% answering circle material, out of 32 students there were 14 people whose math
scores on circle material were below the minimum completeness criteria. Students were asked about the books,
modules and teaching materials they used. Currently, senior high schools still use textbooks as the main source.
The students argued that the books they used were difficult to understand, this was one of the causes of their
low learning outcomes. Students also said that during the circle material mathematics lesson, the teacher did
not arrange material according to their initial abilities. It is hoped that the students will design and arrange
material in the form of modules that suit the basic abilities of students. Students also expect that the material
is designed according to the lesson plan and adapted to the assessment standards and learning outcomes
contained in the circle material. In addition to students, the needs of teachers are also analyzed. Teacher says
that there is quite a lot of material that is difficult to teach at the senior high school level, one of which is circle
material. Circle material is considered to require accuracy and methods that must be precise in teaching it.
Teachers hope that there are modules that are in accordance with the basic abilities of the students being taught.
Requires concepts and methods that are easily accepted by students. Teacher Admits, so far the teacher has not
prepared material in the form of modules, especially in circle material. When the teacher shows the value of
student learning outcomes in circle material, there are 48% of students getting scores below the minimum
completeness criteria. The learning outcomes shown were in line with the opinions of students when analyzing
students' needs by asking difficult material and there were 14 students who claimed to value mathematics in
low circle material. The teacher also believes that the expected modules can be compiled and in the module
there is a distribution of group discussion questions according to the learning model used so far when teaching.
This is in accordance with the opinion [33], [34] and [35] that the developed module must be equipped with
the learning model used.
Design Circle module

In this design stage, the research follows the needs of students and teachers as well as the results of
the analysis of the circle module. The circle module starts from designing learning outcomes, designing
material descriptions and designing material objectives. The content in the module consists of the main title,
learning activities are equipped with examples of questions, summaries, group discussion questions and
students' independent practice questions. In this design, the research provides circle modules that have been
designed to be validated by material experts and math teachers. In this module validation, the material expert
is given an initial stage, the material expert is asked to provide input and validate the feasibility of the module
that has been designed. In the material expert validation stage, it runs for 5 weeks. The validation results by
material experts obtained the percentage of all aspects of 88.29%. Based on the interpretation of the value given
by the material expert, it is in the very good category. This means that the circle material mathematics module
is appropriate to be tested on students. Prior to testing it on students, the study also provided circle modules to
high school mathematics teachers to validate all aspects of the module. When the validation of the math teacher
lasted for 4 weeks. The Mathematics teacher gave an assessment after the last revision of 90.45%. The value
given by the mathematics teacher to the circle module product is in the very good category. Modules that have
been validated are suggested by teachers to be tested on students by providing modules as learning resources.
Improving learning outcomes cannot be separated from module aids that have been validated by experts and
teachers in their fields [36] and [37].
Development Circle Module

At this development stage, the research has received responses and assessments from experts in the
field of mathematics circle material and mathematics teachers who recommend appropriate learning models to
be carried out. The next step was for the researchers to try out the mathematics module products for circle
material on students in high schools. The first stage of the trial was carried out on students in small groups. In
Int. J. Eval. & Res. Educ. Vol..., No. 1, 2023: ...
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this trial run for 4 weeks, 2 meetings each week and 2 hours for one meeting. At this small group trial stage,
the researcher taught circle material by providing a circle module as an aid to the learning process and a tool
to help students learn independently at home. After the learning process was completed for 4 weeks, this study
gave an exam in the form of circle test questions, tl'nquesti(ms were taken from textbooks that students had
used so far in the learning process with the teacher. The results obtained by the students from the test results
were very good, namely an average of 86, 78. Of the 10 students who were tested in this small group, they
scored above the minimum completeness criteria, namely 70. In this small group trial phase, the research also
provide instruments for students to assess the modules that have been used by them. The results obtained vﬂe
93.50% with very good interpretation. This can be inlnn'cled that the circle material mathematics module can
help students understand circle material and modules can improve student learning outcomes. This increase in
student learning outcomes is in line with the opinion [38] and [39] that modules are designed and provided to
assist students in understanding the material and improve learning outcomes and are more independent in
obtaining results.
Implementation

The research also carried out a large group trial stage by teaching circle material to high school
students with the help of the circle module. The number of classes taught circle material is two classes.
However, one class is taught cil’clclcriall with the help of circle modules and another class is taught circle
material only. The learning model used for the two classes, namely class X C and X B, is the same. Before
teaching circle material, the research also conducted a pre-test to both classes. The results obtained during the
pre-test for class X C with an average of 38 and class X B with an average of 32. The research continued
teaching circle material based on small group discussion. Class X B which received an average score on pre-
test learning outcomes was taught by providing circle modules as a learning aid and class X C was taught circle
material but not given circle modules. The learning process for circle material for both clelssas 4 weeks, 2
times a week and 2 hours innc meeting. The learning process runs smoothly and according to the small group
discussion learning model. In the final stage of learning circle material, the research gave tests to the two classes
that had been taught. The results obtained, for classes that use the circle module get an average score of 87.50
and for students who do not use the module get an average score of 64. This is in line with the pendapa [40],
[41] and [42] that students who are assisted by modules will have better learning outcomes than students who
are not assisted by modules.
Eva]ual

The results of the evaluation showed that the test scores of students who used the circle lmule by
comparing the learning outcomes of students who did not use the average difference were 23.50. From the
results of the analysis during the implementation of circle material learning, the learning process showed that
students who were not given the module experienced obstacles and had an impact on the difficulty of solving
the questions given, and the teacher must repeat the examples that have been taught, while students who are
given modules when faced with circle questions and experience obstacles and difficulties in working on
questions students can see the module as a tool. The results of the module evaluation which were distributed
to subject experts, teachers, small group students and large group students were interpreted very well, namely
material experts 88%, math teachers 9045, small group students 93.50% and large group denls 92, 10%.
The difference in learning outcomes obtained by students during the post-test showed that there was a
significant difference between students who were taught material when assisted by the module and students
who were not assisted by the module, the average difference was 23.50. In terms of increasing learning
outcomes of students who used the module circles during learning, students who are assisted with modules
experience a significant increase. In the pre-test the value of class X B has an average value of 32 and in the
post-test the average is 87.50. This is a quite striking increase, namely the average difference is 55.50.

Discussion
3.1. The circle module form is equipped with a small group discussion model

The shape of the circle material math module produced in the final stage is: shorturl.athvEUY. This
module has gone through a validation process from material experts, math teachers, students during small
group trials and students during trials in larger groups. The results obtained fall into the very good category.
This module is also able to significantly improve learning ()ulcmrmnd has a much better difference than the
learning outcomes of students who do not use this circle module. This finding is in line with the opinion [43]
dan [44] that well-prepared, validated and tested mathematics material will have a positive impact on the
understanding of students who study it.
3.2. The practicality and effectiveness of the circle module

The practicality and effectiveness value of this circular module shows a very good interpretation.
Material experts give an assessment of all components of the module assessment with a total of 88.29%, the
mathematics teacher assesses the circle module component 9045, small group students assess the module
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through instruments is 93.50% while the assessment of large group students is 92.10% . In terms of the
effectiveness of the circle module, it is measured by learning outcomes. The student learning outcomes during
the post-test for class X B were 87.50 and for class X C were 64. Students w sere given the circle module
during learning were much higher than students who did not use the module. The difference can be seen from
the average value of the two classes of 23 50.
3.3. The results of the evaluation of the circle material mathematics module

The evaluation results show that the test scores of students who use the circle module by comparing the
learning outcomes of students who do not use the module have a difference in average scores with a difference
of 23.50. The results of the analysis during the learning process show that students who are not given the
module experience obstacles when repeating the examples taught, while students who are given modules when
experiencing obstacles can see the module as a tool. The evaluation results showed that the instruments
distributed to material experts, teachers, small group students and large group students were interpreted very
well, namely material experts 88.29%, math tcelcnrs 90.45%, small group students 93.50% and participants
large grap students 92.10%. Comparison of the learning outcomes obtained by students during the post-test
showed that there was a significant difference between students who were taught circle material assisted by the
module and students who were not assisted by the module, the average difference was 23.50. In terms of
increasing learning outcomes, student’s students who were assisted using the circle module experienced a
significant increase. At the pre-test class X B got an average score of 32 and at the post-test got an average
score of 87.50. In this case there was a significant increase, namely the mean 55.50.

4. CONCLUSION

One new product was found, namely the derivative module which was equipped with a cooperative learning
model that had been developed which was suitable for use as a supporting tool for the process of learning
mathematics in derivati ve material at the high school level: shc)rl.elu‘hvEUY. The average percentage value
of all module components given by melteriaexperts is 88.29%, in the very good category, the mathematics
teacher with an average score of 9045% in the very good category and the average score of all module
indicators from students during the small group tryout 93.50% and the average value during the large group
tryout was 92.10% and the category was very good. The research noted that the assessors said that this circle
module was very good in terms of the language of presentation of the module, module contractions, examples
of questions that were easy for students to understand and the learning model used exactly as expected by
teachers and students. The eldvemt of the Circle Module that has been tested on students are that the average
value obtained is very good \,aa score of 87.50. The average value of students interprets that the modules
compiled can improve student learning outcomes significantly. The weakness of this research is that the module
products produced have only been tested at the Bekasi 11 public senior high school and have not been tested
en masse. According to [45], [31] and [46].
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