International Journal of Trends in Mathematics Education Research

Vol. 5, No. 4 (2022), pp. 429-434 .'

ISSN 2621-8488 (online)

DOI: https://doi.org/10.33122/ijtmer.v5i4.167 SAINTIS
publishing

Research Article

Developing e-learning based on animation content to improve
students’ mathematical connection abilities

Rusdyi Habsyi, Rusmin R. M. Saleh™

STKIP Kie Raha Ternate, Indonesia
HCorresponding Author: rusminrmsaleh@gmail.com | Phone: +6282194429497

Received: 16 September 2022 Revised: 27 October 2022 Accepted: 25 November 2022 Auailable online: 30 December 2022
ABSTRACT

Mathematical connection capabilities are part of an interconnected network of interconnected knowledge packages of
interconnected knowledge packages of knowledge packages consisting of key concepts for understanding and developing
relationships between mathematical ideas, concepts, and procedures. The purpose of this paper is to develop e-learning
based on animation content to improve mathematical connection abilities in senior high school students. The e-learning
was developed using framework proposed by Moodle, while the animation content was developed using macromedia
flash. To get the student mathematical connection abilities, pretest and posttest were administered before and after
teaching and learning process. The data were analyzed using t-test and found that e- learning which was based on
animation content not only had significant effect on mathematical connection abilities but also been able to improve
students’ mathematical connection abilities far better than that of conventional approach. From the posttest results
show that the total score of mathematical connection abilities presented shows that the average posttest of mathematical
connection abilities is 72.9 e-learning based on animation content, this shows that e-learning based on animation content
can improve mathematical connection skills students with e-learning.
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1. INTRODUCTION

Mathematical connection capabilities are part of an interconnected network of interconnected knowledge packages of
interconnected knowledge packages of knowledge packages consisting of key concepts for understanding and developing
relationships between mathematical ideas, concepts, and procedures (Diana et al. al., 2020). The ability of students to make
mathematical connections is one of the important points that must be achieved in the learning process, because by knowing
the interrelationships between mathematical concepts, students will find it easier to understand mathematics itself and
open up opportunities for students to be able to develop their abilities towards mathematics (Siregar et al., 2021).

The National Council of Teachers of Mathematics INTMC) states that mathematical connection is one of the basic abilities
that must be possessed by students (Latif, 2017). Connection is a relationship or connection. Connections in mathematics
are a link between mathematical concepts both from within (internally) and from outside (externally) (Nunes et al., 2012).
When viewed from an internal perspective, the mathematical connection is a relationship related to the concepts that exist
in mathematics, while from an external perspective the connection is very closely related to other fields of science in
everyday life (Hazrati et al., 2020). Learning mathematics is a subject related to concepts (Dinni & Isnarto, 2018; Nunes et
al., 2012). Concepts are abstract ideas that can classify and classify a set of objects (Ningsih et al., 2019). Concepts in
learning mathematics are interrelated with one another, we can see when studying a mathematical concepts it is necessary
to pay attention to other concepts from previous mathematics learning. This is what is called the ability of mathematical
connections, namely the ability of students to connect a concept with other concepts (Rohendi, 2012).

According to NCTM, there are two general types of mathematical connections, namely modeling connections and
mathematical connections (Ariawan & Nufus, 2018). Modeling connections are relationships between problem situations
that arise in the real world or in other disciplines and their mathematical representations, while mathematical connections
are relationships between two equivalent representations, and between the completion process of each representation. The
two connections are illustrated as shown in Figure 1 (Siagian, 2016). The ability to connect mathematics has the following
indicators: a) Finding the relationship between various representations of concepts and procedures, b) Understanding the
relationship between mathematical topics, ¢) Using mathematics in other fields of study or everyday life, d) Understanding
representations of equivalent concepts or similar procedures, e) Finding the relationship between one procedure and another
in an equivalent representation, f) Using the relationship between mathematics topics and between mathematics and other
subjects (Latipah & Afriansyah, 2018).
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Mathematical connection abilities are really needed by students because mathematics is a unified whole, where one
concept is closely related to other concepts, or in other words that learning certain concepts in mathematics requires
prerequisites from other concepts (Ariawan & Nufus, 2018); Suhandri et al., 2017). Mathematical connection ability holds
very important importance in improving students' understanding in learning mathematics (Azzatia et al., 2019). The
purpose of mathematical connection ability is so that students can view mathematics as a unified whole, understand
mathematical ideas in order to understand further mathematical ideas, investigate and describe the results of the problems
they investigate, and use their minds and create models to solve problems both both in mathematics and in other disciplines.
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Figure 1. Types of Mathematical Connection

In the 2019 research on mathematical connection skills, there are still many students who do not yet have mathematical
connection abilities. The results of his research have shown that students who have mathematical connection skills are still
low (Septian & Komala, 2019). In addition, other research results in 2021, show that the average mathematical connection
ability of students in secondary schools is still relatively low, the average score is still less than 60 at a maximum score of
100, which is around 22.2% for mathematical connections between topics, 44% for mathematical connections between other
fields of study, and 67.3% for mathematical connections in real life (Hasbi et al., 2021).

One of the media that can be used to improve the ability of mathematical connections is to use electronic technology in
the form of e-learning based on animation media (Fani & Effendi, 2021). Electronic technology can be used to assist students
in understanding visual representations of mathematical ideas, also make it easier for students to organize and analyze
data, and help students to calculate quickly and accurately. One technology that can be used is a computer (Rusli, 2017).
Computers can be used as a tool to complement the excellence of mathematical thinking in various ways (Jalinus & Alim,
2019). Based on the advantages of the role of technological advances, in facing the challenges of the 21st century it is
necessary to develop various strategies, learning models, and the use of electronic technology-based learning media in such
a way as to create a pleasant atmosphere. both for students and teachers (Maryeni et al., 2020).

Technological tools can be used to help students investigate various mathematical phenomena. ICT can also help students
in learning mathematics (Hasin & M Nasir, 2021). For example, through computers students can check more examples or
formats that are seen visually and observed directly, so students can easily formulate and explore mathematical conjectures.
Using the right computer technology, students are expected to be able to learn mathematics in a more meaningful and in-
depth way. Furthermore, it is argued that computers can also provide much-needed meaning to mathematical concepts that
students may perceive 'not from the physical world' but in the mind or in an ideal world (Perienen, 2020). With the rapid
development of ICT, there has been a shift in views towards learning inside and outside the classroom (Wibowo, 2018). In
the field of education, especially in learning, the use of ICT in Indonesia is still lacking. Although many educational
application programs such as learning software are traded, the suitability of the material, the technology used, learning
strategies, and language are still obstacles (Wibowo & Pratiwi, 2018). Thus, the development of the use of computers in
mathematics, which is designed according to needs, is expected to help a lot in increasing students' mastery of mathematics.

In accordance with the rapid development of Information and Communication Technology (ICT), the need for ICT-based
concepts and mechanisms for teaching and learning (education) has become a necessity. One of the concepts known as e-
learning has had an influence on the process of transforming conventional education into digital, both in content and system
(Ahn & Edwin, 2018). The term e-learning contains a very broad meaning, so many experts describe the definition of e-
learning from various points of view. E-learning is a type of teaching and learning that allows the delivery of teaching
materials to students using the internet, intranet or other computer network media (Panyajamorn et al.,, 2018). The
definition that explains that e-learning is an educational system that uses electronic applications to support learning and
teaching with internet media, computer networks, or standalone computers (Moreno-Guerrero et al., 2020; Yaniawati et al.,
2020). The learning program was developed by the researcher for the purposes of this research. The teaching materials
displayed in e-learning have animations. Thus, with interactive teaching materials, students can interact with the e-
learning system independently, including doing exercises interactively.
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2. RESEARCH METHOD

This study aims to develop e-learning based on animation content to improve students' mathematical connection skills.
According to this research procedure, in developing learning based on animation content, it was developed with the following
steps: (1) preliminary study, (2) planning, (3) content design and writing, (4) material development, and (5) final testing and
examination (Bauer et al., 2021; Qammach & Al-Sharifi, 2021). The steps taken in this research process lead to a cycle based
on the findings of research studies and then develop a product. Product development based on the initial findings of this
study was tested in a situation and then revised from the test results until finally a product was obtained. The product itself
is an e-learning based on animated content. This research procedure uses research and development techniques with the
following steps: (i) model development, namely: preliminary study, planning, content design and writing, material
development, as well as field testing and model revision. (ii) analysis of the effect of the e-learning model on students'
mathematical connection abilities. To determine students' mathematical connection abilities, experimental designs using
non-experimental designs were used as shown in Figure 3 (Suparman et al., 2020).
—
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Figure 2. Non-experimental pretest/posttest design

The subjects in this study were students of class XI SMA Muhammadiyah Ternate. Collecting data by using pre-test and
post-test questions. The data were analyzed by t-test and it was found that animated content-based e-learning not only had
a significant effect on mathematical connection skills but also improved students' mathematical connection skills much
better than the conventional approach.

3. RESULTS AND DISCUSSION
3.1 Results

a. Animated Content-Based E-Learning Development
According to this research procedure, in developing e-learning based on animation content, it was developed with the
following steps according to Backroad Connections Pty Litd 2003: (1) preliminary study, (2) planning, (3) content design and
writing, (4) material development, and (5) Final testing and inspection (Bauer et al., 2021; Qammach & Al-Sharifi, 2021),
with the following results.
1. Preliminary Research
At this stage, an analysis of the needs for developing animated content-based e-learning is carried out, including: student
needs, software and hardware requirements, animated content, etc. Based on these results, a needs analysis was obtained
which did the following:

a) The need for e-learning materials that can display the form of animation.

b) Software to develop e-learning using Moodles version 2.0.

¢) The form of content is created using Macromedia Flash animation.
2. Planning
Animated content-based e-learning development planning includes: e-learning menu planning, animated content, quizzes,
exercises, assignments, and evaluations. All of them are adjusted to the target students who will be given e-learning.
3. Contents Design and Writing
There are several steps that have been taken in this phase, including:

a) Applying an effective learning design.

b) Deciding what should be shown on the screen and what can be downloaded/printed.

¢) State the time allocation for each learning activity in accordance with the content and objectives of learning.

d) Define and provide learning support needs for students, as well as for teachers.

In this stage, the design of an example of e-learning based on animated content is shown in Figure 3.
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Figure 3. An Example of e-learning based on Animation Contents
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4. Material Development
This phase includes: user guides, implementation guides, etc.
5. Final Testing and Checking
a) Knowing what standards to aim for.
b) Establish ways to measure or test that the standards and usability objectives have been achieved. Consider when to
measure, and how information from this will feed back into the development process to achieve the best results most
efficiently.

b. Research Results on the Implementation of Animated Content-Based E-Learning
After e-learning is developed, it is continued by implementing it to students. The results of the study are seen in Table 1.

Table 1. Average results of Pre and Post Test of Mathematical Connection Abilities

Average results of test

Class
Pre test Posttest
e-learning 65 72,9
conventional 64 71,3

After the pretest and posttest data are normally distributed, a statistical test will be carried out using a dependent t test,
namely one sample with two pretest and posttest data with one-sided test criteria, as seen in Table 2.

Table 2. t-test of Mathematical Connection Abilities
Mean SD Std. Error Mean T df Sig

18.60 9.39 2.97 6.26 20 .00

3.2 Discussion

The development of content-based e-learning in this study used the following steps, namely 1) needs analysis, 2) planning,
3) content design and writing, 4) material development, and 5) final testing and examination. At the stage of needs analysis
regarding the development of animated content-based e-learning which includes students' needs for software and hardware
needs, animated content, etc. From the results of the needs analysis, it is obtained that the material needs that can be
displayed in the form of animation, software for developing e-learning using Moodles version 2.0, the form of animation
content created using Macromedia Flash. At the planning stage of developing animated content-based e-learning includes:
e-learning planning menus, animated content, quizzes, exercises, assignments, and evaluations. Everything is adjusted to
the target students who will be given e-learning. At the content design and writing stage, it is done by implementing a
learning design, deciding what should be displayed on the screen and what can be downloaded/printed, stating the time
allocation for each learning activity according to the content and learning objectives, and defining and providing learning
support needs for students, also for teachers. At the material development stage, what is done is to create a user guide and
an e-learning implementation guide based on animated content. The last stage is the testing and final inspection stage,
which is to find out what standards you want to achieve, determine how to measure or test that the standards and usability
goals have been achieved. Based on the last stage of testing and examination, it can be seen that the total score of
mathematical connection abilities is presented in Table 1 and Table 2, the results show that the average posttest of
mathematical connection abilities is 72.9 using e-learning based on animation content, this shows that e-learning based on
animation content can improve mathematical connection abilities, as shown in Figure 4. From these results it can be said
that e-learning improves students' mathematical connection abilities compared to conventional ones

Pretest and Posttest
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Figure 4. Pretest and Posttest Results
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4. CONCLUSION

Based on the results of the research and discussion, it can be concluded that e-learning based on animation content can be
developed according to the system model development, namely: preliminary studies, planning, field testing and model
revision. From the posttest results show that the total score of mathematical connection abilities presented shows that the
average posttest of mathematical connection abilities is 72.9 using e-learning based on animation content, this shows that
e-learning based on animation content can improve mathematical connection skills students with e-learning.
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