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Abstract: The purpose of this research is to find out students’ opinion about e-module
ordinary differential equations that will be developed. This type of research is a mixed
method with the purposive sampling technique. The samples were 50 students of
Universitas Jambi majoring physics education a regular class A and regular class B 2020 who
took the mathematical physics Il course. The data were collected through interviews and
questionnaires, then analyzed using descriptive statistics for the questionnaires and Miles
and Huberman’s analysis for the interview results. The findings show that the majority of
the students believe the creation of this e-module is a very good idea. This is proven by the
results of descriptive statistics, where the average value is 18.0 and is in the required
category. The quantitative findings are strengthened by the qualitative ones from interview,
which show that the majority of respondents support the creation of this e-module. The
results indicate that the students require additional learning resources to fully comprehend
the lessons in the Mathematical Physics Il e-module. Students can learn independently in
mathematical physics course by using e-modules. The future studies on mathematical
physics e-modules can use this study as a guide.
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Introduction

As the years go by, all aspects of life are also thriving in terms of social, cultural, economic, art,
and information and communications technology (Butyrina et al., 2022; Cueva & Inga, 2022; Sopacua
et al., 2020). Developments in information technology and communication are by far the most rapid
developments in the present era and are inevitably the effects on education (Bruschi et al., 2021;
Guardia et al., 2021; Stojanovi¢ et al.,, 2020). In the world of education, the dissemination of
information technology will cause the transformation of scientific learning into a much easier and faster
kind of transformation (Dalkili¢ et al., 2017; Utéza & Reffay, 2021; Xu & Waniganayake, 2018). One of
the roles of technology in the learning process has been used extensively by educators with renewed
efforts. Multiple efforts must continue to improve the learning process (Johan et al., 2022; Maksum &
Purwanto, 2022; Rote, 2017). One of the efforts that can be made to enhance the quality of learning is
to develop the learning media of teaching materials (Alenezi & Brinthaupt, 2022; Bice et al., 2019;
Kumpikaite, 2008).

The development of the resource for the learning process is essential in improving the quality of
the learning process, so that learners can understand concepts through the developed media and can
learn on their own (Dawson, 2010; B. Williamson et al., 2019; et al., 2006). Modern technological
sophistication could be used for educators to develop teaching media based on these electronic
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modules (McNamara & Shapiro, 2005; Tamrongkunanan & Tanitteerapan, 2020; D. Williamson, 2001).
With e-module development and a rapidly expanding technological development, students can access
the learning materials through their smartphones.

An electronic module is an electronic book that was created for students to study on their own,
either with or without the guidance of the teacher (Barr & Jackson, 2018; Sofyan et al., 2019). The e-
modules give many advantages compared to the print module. One of which is its interactive nature
that makes it easier to navigate (Darmaji, Kurniawan, et al., 2020; Grabinski et al., 2020; Li et al., 2016).
The electronic module is interactive, meaning that it is a module made systematically and of course
interesting by both the description of matter, the learning method, and the way to evaluate for desired
competence (Chongo et al., 2021; Farihah et al., 2023; Fortner et al., 2016). Thus these interactive
modules can be used in learning (Azid & Md-Ali, 2020; Li et al., 2016; Patel et al., 2018). One of the
subjects that so desperately need the development of an interactive e-module material is a
mathematical physics.

Mathematical physics is a subject matter that studies how to formulate concepts of physics into
mathematical forms and how to solve them (Jufrida et al., 2019; Oyedeji, 2017). Mathematical physics
is also a required subject of the study of physics at the Faculty of Teacher Training and Education Science
(FKIP) of Universitas Jambi. Many students find it difficult to achieve satisfying results in college since
most of whom think that learning media as well as foreign-language may also be part of the problem
in understanding material (Astalini et al., 2019; Laurens et al., 2018; Torbjoérnsson et al., 2018).
Difficulties are also experienced in understanding textbooks of mathematical physics that use English
language such as "Mathematical Method in the Physical Sciences" due to a lack of understanding of
English. This becomes a double burden of mastering English as an introduction to basic learning and
competence, to questionable learning achievement (Ng, 2019). Therefore, researchers are encouraged
to develop e-module materials that can be used by physics students in mathematical physics Il courses
to make it easier for students to understand the material in learning and improve students'
mathematical abilities in problem solving skills to master the mathematical physics.

E-modules for mathematical physics Il courses need to be assessed for their needs in order to
conduct a preliminary investigation as part of the author's research. The purpose of the preliminary
study is to identify the characteristics of the population that will be further studied (Jusoff &
Khodabandelou, 2009). In contrast to earlier studies, the majority of preliminary studies are very
infrequently carried out. Considering the previous description, the objectives of this study are to: (1)
describe the degree to which students need the ordinary differential equations e-module for physics
mathematics course Il; and (2) describe students' opinions of the e-module of ordinary differential
equations for physics mathematics course Il.

Method

A mixed method was involved. Mixed method is a study that combines qualitative research with
quantitative research (Byrne & Humble, 2007; Rai & Thapa, 2015). The study was conducted at
Universitas Jambi in accordance with the university's advanced physics course. The population in this
study is the students of FKIP Universitas Jambi year 2020 who take physics course. About 50 students
were taken as the sample of this study since the sample forms part of the population that is designated
a research subject and is expected to represent the population (Mazen & Tong, 2020).The number of
samples established by researchers is 45 students on the subject of questionnaire distribution and 5
students on the subject of interviews. Purposive sampling is the method of sampling that was applied.
Purposive sampling is used to acquire research subjects based on special consideration of the research
needs (Campbell et al., 2020; Guarte & Barrios, 2006). Sample collecting was established with the
criteria that students who were taking mathematical physics Il in the fourth semester and that students
had basic knowledge of how to use a laptop or mobile phone to study.

The data in this study were obtained from quantitative data obtained using a questionnaire and
qualitative data obtained from interviews (Rintakorpi & Reunamo, 2017; Toélle et al., 2019). The
questionnaire used in the study was the student's need for the electronic module of ordinary
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differential equations in the mathematical physics course Il with 6 statements to analyze the material
used and to be developed. Data collection was carried out using a Google Form questionnaire by
answering the questions that had been given. While interviews were conducted with students by giving
12 questions. Table 1 below is a student needs questionnaire instrument.

Table 1. Grid of the student needs questionnaire instrument

Indicator No. Statement
Material Difficulity 1
Condition of the media used 2,3,4,5,6

The questionnaire used in the research was drawn from the Likert scale. The student ratings had
a different score: strongly agree to score 4, agree to score 3, disagree to score 2, and strongly disagree
to score 1. As for the criteria of the given student needs, it can be seen on the following Table 2:

Table 2. The student range and scoring criteria needs on the e-module of mathematical physics Il

Interval Category
6.0-10.5 Strongly disagree
10.6-15.0 Disagree
15.1-19.5 Agree
19.6-24.0 Strongly agree

Based on Table 2, it can be seen that the student ratings are strongly disagree, disagree, agree,
and strongly agree with the score intervals that were searched before. Researchers also conducted
interviews using interview guidelines. Interview guidelines can be seen in the following Table 3:

Table 3. Grid of student interview instruments

No Indicator No. Item
1 Following the process of mathematics physics lectures Il 1,2,3

2 Teaching materials used in lectures 4,5

3 Constraints in lectures 6,7

4 Solutions expected by lecture participants 8

5 What sort of module will the participants in the lecture expect if one is created? 9,10,11,12

Questionnaire data analysis conducted by researchers using descriptive statistics. Descriptive
statistics are data analysis that is carried out by describing quantitative data or information (Fisher &
Marshall, 2009; Kaur et al., 2018) by looking for the average, median, minimum and maximum values
to get an overview of the characteristics of the data (Darmaji, Astalini, et al., 2020). Tests in this study
were carried out with the help of the IBM SPSS 25 program. Meanwhile, the analysis of the interview
data consisted of three main activities, namely the reduction of the data obtained, the presentation of
the data obtained, and drawing conclusions or verification.

Results and Discussion

Here's the description chart for the achievement of physics education students' need for the
development of the e-module of mathematical physics Il in 2020 class. Table 4 displays the findings of
descriptive statistical tests on the degree of students' needs for the e-module ordinary differential
equations.
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Table 4. Results of descriptive statistical tests on the degree to which students need electronic modules in
ordinary differential equations

Category F % Mean Med Min Max
Strongly disagree 0 0
Disagree 7 14.0 18.0 18.0 13.0 24.0
Agree 31 62.0
Strongly agree 12 43.0

Based on Table 4 it is known that physics education students who answered in the agree category
to develop the physics mathematics e-module Il were as many as 31 students with a percentage of
62.0%. Whereas other students responded to the strongly agree category of 12 students, and only 7 in
the disagree category. The average student response to the mathematics physics e-module Il was 18.0
with a median value of 18.0. The minimum score was 13.0 and the maximum value is 24.0.

Thus it can be seen that most students agree with the development of e-modules as material for
mathematical physics Il to make it easier to understand, because the use of English is considered
difficult for students. This is supported by research which shows that a lack of mastery of English, both
for teachers and students, in learning can make learners bear a double burden which leads to
guestionable learning achievement. While learning mathematical physics requires student integration
both conceptually and mathematically, because one of the goals of this course is to make students able
to formulate a physics process into a mathematical statement. This lesson is also designed to prepare
students to master mathematical analytical technique material from physics concepts.

Once quantitative data had been collected, researchers also collected qualitative data obtained
from interviews. Interview results are used to support quantitative data results found. As for the results
of the interview obtained are the students claiming that e-module development on this second course
of mathematical physics was needed. The outcomes of the following interviews demonstrate this :

1. Q: Are you studying Mathematical physics I1?
A: Yes
2. Q:Is this your first class on mathematical physics II?
A: yes.
3. Q: How many times have you attended Mathematical physics II?
A: once (a semester).
4. Q: Do you have any literature on Mathematical physics 11?
A: yes, | do.
5. Q: What do you think of the literature used in the lecture on mathematical physics II?
A: it is difficult to understand, since a book or source of instruction is used in English.
6. Q: Did you have obstacles or problems during Mathematical Physics II?
A: yes, there are obstacles.
7. Q: Did one of the obstacles or problems during Mathematical physics Il college lie in the teaching
material?
A: yes.
8. Q: What do you expect from Mathematical Physics II?
A: may there be an Indonesian book and developed with detailed examples of formula problems
and descriptions that students can readily understand.
9. Q: Would you prefer if Mathematics Il were presented as an electronic module?
A: yes, very happy.
10.Q: What would you think if Mathematical Physics Il was built as an electronically based college
module?
A: strongly agree, as it makes it easier for students to study material.
11.Q: If there is an electronic module of mathematical physics Il, do you think that could help teach
math physics II?
A: yes, very helpful.
12.Q: What would you anticipate from a mathematical physics Il electronic module if one existed?
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A: hopefully, the resulting electronic modules use Indonesia to help us understand the material with
detail.

Based on the analysis of student interviews, it can be concluded that students need additional
teaching materials in class mathematical physics Il, especially Indonesian. However, material selection
cannot be the only reason. Good and interesting teaching is one of the considerations in learning
(Albanese et al., 2010; Barr & Jackson, 2018). Good teaching materials can be used to help students
achieve the expected competencies (Buckingham, 2013; Roldan-Zafra et al., 2022). Meanwhile,
interesting teaching materials are needed so that students are more enthusiastic and more interested
in learning the material, both in terms of appearance and content.

Students expect varied teaching materials with an attractive appearance in Indonesian, and
various examples of questions with more detailed formula derivations to make them easier to
understand. However, teaching materials presented in the form of electronic modules will make
students feel happy because students can read the e-modules anytime and anywhere without the
hassle of carrying thick books. They only need to access the smartphone to be able to read it and study
it so that it supports lectures (Charlina et al., 2022; Rahman et al., 2022).

In essence, this research is an early stage in the manufacture of instructional media. For writers
who want to understand the characteristics of the sample population, this research is very helpful. In
addition, preliminary analysis helps researchers in making plans that will later be implemented in the
development of learning media. This research is also beneficial for students to understand how
important it is to use media for learning, especially physics, so they can assess their learning challenges.
Teachers can use this research to learn more about the characteristics of classroom learning, which can
then be applied to selecting the best learning resources for more efficient learning.

One of the required courses in at Physics Education Study Program in Universitas Jambi is
mathematical physics. Every student should learn and understand mathematical physics because it
serves as the foundation for more advanced physics courses. The ability to apply a variety of
fundamental mathematical techniques to a variety of simple physics problems is the course's final
expected skill analytically. Ordinary Differential Equations are very important for students to learn
because they are the basic concept of applying an everyday occurrence that uses the concept of
derivative of a function correctly. Therefore, a clear construction scheme is necessary to learn about
the derivative concept of a function (Santos et al., 2020).

Because it is the first step in the development of electronic modules, this research is regarded as
being of utmost importance to students. The use of e-modules generally tends to be appropriate for
abstract subject matter like physics, especially mathematical physics courses. E-modules themselves
have a number of advantages over printed modules (Astalini et al., 2021; Charlina et al., 2022; Rahman
et al., 2022). The e-modules can be accessed for a prolonged period and does not need as much
maintenance. To prevent damage to the print module, it needs to be cleaned. Because print modules
cannotinclude things like video, sound, or animation, they are typically less interactive than e-modules.

It is hoped that this research can contribute reference material in mathematical physics I
lectures and be able to overcome student difficulties in learning. Further research can be conducted to
determine the results and feasibility of developing the e-module of mathematical physics Il.

Conclusion

Considering the results that have been obtained, the researcher stated that ordinary differential
equations are needed in studying mathematical physics Il. The data is also strengthened by interviews
which show that the e-module needs to be developed because previously the main source was mostly
in full English. Based on the results and discussion, it can be concluded that the e-module of ordinary
differential equations in the mathematics physics Il course is very important to develop.
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