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ABSTRACT

Mathematical communication skills are important, and education should facilitate students to improve their
mathematical communication skills. The purpose of this study was to develop e-learning based on Moodle to
improve students’ mathematical communication and self-efficacy and student self-efficacy and describe how to
students’ mathematic communication and student self-efficacy. This study used mixed-method research. The
population in this study were Year 5 students at a private primary school. Data collection techniques used in
this study are observation and tests. The implementation with Moodle was effective to the students’ mathematic
communication and self-efficacy student. Overall, the students’ mathematical communication skills and self-
efficacy of students using E-learning based Moodle is better than those using conventional learning. Also, self-
efficacy positively affects students' communication skills with a very strong correlation coefficient, meaning
that the higher students' self-efficacy, the higher students' communication skills.
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INTRODUCTION

The development of science and technology continues to develop. Moodle can improve
student achievement, motivation, communication, interest, discipline and increase self-
confidence. Preparing smart, wise, and critical young people with the ability to complete
assignments and communicate or convey the information to others can be done through e-
learning based on Moodle, mathematics learning trains students to think systematically and
structured.

The E-Learning model utilizes the development of information and communication
technology. E-learning activities in the learning model aim to make it easier for students to
explore knowledge as widely as possible, both in groups and individually. The National
Education Association (n.d.) has identified 21st-century skills as "The 4Cs." "The 4Cs"
include critical thinking, creativity, communication, and collaboration (Chiruguru, 2020).
Critical thinking skills are skills to carry out various analyses, assessments, evaluations,
reconstructions, decision-making that lead to rational and logical actions (F.J et al., 2010).
Based on this information, communication skills or communication skills are important in
improving competence. Therefore, a strategy is needed to help improve the quality of learning
to produce competent students following 21st-century skills.

Based on research from Nur & Waluya (2015), some students in the team may have
difficulty and cannot even understand the material even though they have discussed and
received help from other groups. For this reason, an appropriate learning model is needed that
can improve students’ mathematical communication skills and self-efficacy. Meanwhile,
according to Sokoine (2015), the course respondents were important for acquiring the
communication skills needed in their academic life. So, students need to have mathematical
communication skills. To improve interaction and expression of ideas in the classroom can be
using communication in mathematics because students learn in an active atmosphere. There
are many applications or learning models to improve student study in the classroom. One of
them is Moodle, e-learning based Moodle is one of the learning models recommended by the
2013 curriculum development team to improve learning with the help of technology and
information.

Moodle is an application program to convert learning media into a web form. E-

learning based on Moodle products allows students to enter digital classrooms to access course
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materials. The advantages of Moodle include creating learning materials, quizzes, discussion
forums, or online chats, inserting an image or video media, and having a database that can
store data and student attendance online, all in an e-learning unit. This study aims to develop
e-learning based on Moodle to improve students' mathematical communication and self-
efficacy.

The following will describe some of the literature published in the previous journals.
First: "Mathematical Communication Ability Judging from the Character of Collaboration in
Project-Based Learning (PJBL)" written by (Ning et al., 2017), in this study the characteristics
of mathematical communication skills that students high ability to have mathematical
language representation skills, verbal problem solving, mathematical thinking, mathematical
decisions, mathematical considerations, reasoning against other people's ideas get a very good
category. The moderately capable students have mathematical language representation skills,
verbal problem solving, mathematical thinking, reasons for other people's ideas get very good
categories, mathematical decisions, mathematical considerations get good categories. Low-
ability students have mathematical language representation abilities, verbal problem solving
gets a very good score, while for reasons against other people's ideas, mathematical
considerations get good categories and on mathematical thinking, and mathematical decisions
are sufficient. The second "Implementation of E-learning to Develop student self-efficacy™
research was written by (Wahyudin et al., 2019). This study concluded that: 1) The Self
Efficacy of students who get the e-learning learning model is not better or relatively the same
as Self Efficacy of students who get conventional learning, 2) Factors that can improve
students’ mathematical reasoning abilities and self-efficacy with e-learning according to
students' opinions are students' self-motivation, pleasant learning atmosphere, adequate
facilities and pleasant teacher attitudes (Wahyudin et al., 2019). Based on previous research,
the researchers aimed to develop a learning model that can facilitate the learning activity
process to optimize the student's mathematical communication and self-efficacy capabilities

by E-learning Moodle.

METHOD
This study used a mixed method. Data collection was done using concurrent
embedded strategy, namely a research strategy that combines the use of quantitative and

qualitative research together, but the weight of the method is different (Creswell, 2014). In
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this study, gquantitative research was the primary method, while qualitative research was a
secondary method. The qualitative research supported the data to analyze students' self-
efficacy students. This research began with the collection and quantitative data analysis and
ended with the collecting of qualitative data.

The design of this study uses experimental and control classes. This study requires
experimental and control class and only does a post-test. The treatment is only given to the
experiment class, namely using project-based learning with E-learning based in Moodle. The

research design is:

E X O
O
Note:
E = Experiment
K = Control
X = Treatment
O = Post Test

This research consisted of two steps: the pre-field and the fieldwork. At the pre-field
step, the researcher developed the research design, selected the research place, applied for
ethics, conducted initial observations, developed research equipment including lesson
plans, teaching materials, tests of mathematic communication, and a self-efficacy survey.
The compiled equipment is validated first by an expert validator. The fieldwork started by
selecting a sample consisting of one experimental class and one control class based on
random sampling technique, namely the experimental class using e-learning based
Moodle, while the control class using conventional learning. This research used SPSS to

analyze the data.

RESULT AND DISCUSSION
Student’s Self-Efficacy
The recapitulation of students' self-efficacy achievements in learning mathematics and

the recapitulation of self-efficacy data can be presented in Table 1.

Table 1. The results of the recapitulation of self-efficacy
Dimension Indicator Statement Score Average

1.a Student confidence to be able to try harder in achieving
success in learning mathematics
1.b Students' confidence to be able to carry difficult tasks in
learning mathematics 10-15 382 64
Strength 2.a Being able to deal with obstacles that occur in learning 16-21 396 66

Magnitude 1-9 531 59
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Mathematics well
2.b Being able to work hard, diligently and ready to adapt in

any given Math task 22-28 765 59
Generalit 3.a Can achieve good results for what has been done 29-34 353 59
Y 3.b Can accept new things in learning Mathematics well. 35-40 351 59

They are 40 questions self-efficacy instrument with six self-efficacy indicators. Based
on the table, the average indicator of students having confidence in learning mathematics is
59%, and the indicator of student confidence in carrying out difficult tasks in learning
mathematics is 64%. This means that students are quite sure that they can complete the task of
learning mathematics. The third indicator gets the highest average of 66%; this shows that
students can face obstacles when participating in mathematics learning. As for the indicator of
working hard, diligently, and ready to adapt to any given math task, the average score is 59%.
In addition, the indicators for achieving good results and accepting new things in learning
mathematics both get an average of 59%. From these results, it can be said that students are
good enough for themselves, especially in mathematic communication learning. According to
Bandura in Jess Feist and Gregory J. Feist (Feist & Gregory, 2013) argues that Self Efficacy is
a person's belief in his ability to exercise some form of control over the person's functioning

and events in the environment.

Mathematic Communication

Based on the results, it was found that overall, the achievement of mathematical
communication skills students using e-learning based on Moodle was better than those using
conventional learning. The category of students' achievement of mathematical communication
skills using e-learning based on Moodle, while students who use conventional learning are
moderate. The effect size of e-learning based on Moodle on the achievement of mathematical
communication indicators is presented in Table 2.

Table 2. Dimension and Indicators Mathematical Communications

Dimension Indicator
a.  Writing Skills (Written Texts) Explain the idea or solution of a problem or image by using their
language
b. Mathematic Expression Ability (Mathematical Express everyday problems or events in mathematical symbols.
Expression)
c. Ability to Draw (Drawing) Explain ideas or solutions to mathematical problems in the form
of pictures.

Source: (NCTM, 2000)
The average score of the mathematical communication ability in the experimental class

and the control class is presented in Table 3. Table 3 shows the Independent Sample Test that

there is a difference of the mathematical communication skills between the experiment and
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control class (p=0.031). So, there is a significant difference in the results of students'
mathematical communication abilities given the e-learning based Moodle and students who
were not given the e-learning based Moodle.

Table 3. T-Test Results of Ability Differences in Experiment Class and Class Control of Mathematical
Communication Skills
Levene’s Test for Equality of  t-test for Equality of Means

Variances
F Sig. t df (2-tailed)
Equal variances assumed .032 .859 2.205 58 0.31
Equal variances not assumed 2.205 57.922 0.31

E-learning based on Moodle

Moodle is a name for a complete application program that can turn a learning media
into a web form. As explained by (Jati, 2013) that Moodle is a sophisticated tool for creating
and managing courses, checking student attendance and performance, managing quizzes and
assignments, and surveys. There are several strong reasons, making Moodle one of the popular
Learning Management Systems (LMS) used by many educational institutions, according to
Deni Darmawan (2014), there are four strong reasons, including the first reason is free and
open-source, the second is based on educational philosophy, Moodle is built based on direct
experience in the field with a background in educational science. So that Moodle can
accommodate almost all conventional educational needs transferred in the form of online
learning. The third reason is a large and sharing community. The Moodle user community is
part of an organization www.moodle.org. The fourth reason is, small size, maximum
capability. With small size (only about 17 MB for the Moodle 3.1) version, it can manage
academic and learning activities up to the size of a university.

The implication of this principle in e-learning is to present together with the positions
of relevant text and graphics so that users easily understand them; (1) Modality Principle, (2)
Redundancy Principle, and (3) Coherence principle. So, the implementation of e-learning
based Moodle in this research explains that if learning using the animation and present videos
in e-learning, narration can be improved learning activities because multimedia messages from
videos are spoken text so that they will be easier to understand (Mayer, R, 2009). Figure 2

show the first menu in Moodle.
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Figure 2. Mathematic subject menu in grade 5
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Figure 3. Subject material Debit
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Figure 4. Video of material in debit
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lang air. Debit air yang mengalir dalam selang tersebut adalah 2 liter/detik. Jika Pak Feri menggunakan selang air tersebut selama 20 detik. Banyaknya

Figure 6. Snakes game for debit

Figure 2 shows the main menu of the Mathematic menu in Grade 5; students must be
open the mathematics room. In this part, students can know their absent and teacher
information. Figure 3 shows the Subject material of debit; in Unit 3 (Debit) before the students
are studying debit, they have to understand other materials like time unit and volume unit.
Figure 4: Students can see the video of the debit material; they can see the video on the
schedule and after the class to better understand the materials 5: It was the text material of
debit with the example. Figure 6: In Moodle, there is a games application menu. One of them
is snake games; these games can make students feel happy when playing games, even though,
in fact, they are working on questions made by their teacher in the form of snake games. We
can see how the students using e-learning based on moodle improve their skills, not only in
ICT but also in mathematical communication skills and self-efficacy.

CONCLUSION

Moodle provides complete features for a learning process, including features for
communication (chat, messaging, or forums), features for the creation and administration of
learning materials, features for tracking and following the development of the learning process
(tracking data) with a user-friendly interface, easy to understand, flexible features for feature
expansion (plugin extensibility) with support for APl documentation facilities (guidelines, and

templates for programming). Ease of use because almost all components in Moodle can be
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arranged externally and flexibly according to the policies and needs of the learning process in
each institution. Available free of charge, as open-source software (under the GNU Public
License), Moodle gives you the freedom to copy, use, and modify it. However, Moodle has
some weaknesses too, such as a) it does not always support existing web browsers, although it
can be updated by downloading the latest Moodle application, b) in the choice of language,
some parts in the e-Learning display cannot be changed.

Based on the results and discussion, this research concludes that the implementation of
e-learning based on Moodle in developing mathematical communication skills is better than
students’ abilities in conventional learning. There are differences in the students’ achievement
of mathematic communication and self-efficacy students between classes that use e-learning
based on Moodle with conventional learning. As for the contribution (Effect Size) and self-
efficacy has a positive effect on students’ communication skills, meaning that the higher
students' self-efficacy, the higher students' communication skills, then the value of the
correlation coefficient are classified as very strong. Based on the results of this study, the
authors recommend that the self-efficacy influences the level of students' mathematical
communication skills, so to increase students' self-efficacy attitudes, it is also necessary to pay
attention to learning that must be designed as well as possible.

The study results can be used as a reference to conduct further research on the use of
certain learning strategies that can be used to measure the students’ mathematical
communication skills and self-efficacy. E-learning based on Moodle can be used as an
alternative learning model for teachers to be applied in the classroom to improve students'

mathematical communication skills and self-efficacy.
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