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ABSTRACT

This paper investigates the instructional delivery progress in the lesson of basic electronics from the perspective of the
physics education student at Sriwijaya University. This paper aims to describe the obstacles in learning electrostatics
from student’s perspective. It discovered that learning activity during the main electronics course is entirely hands-on
with less analytical supports such as books. This study adopts a descriptive method with data were analyzed using data
reduction. The population of this research is Physics Education student Faculty of Teacher Training and Education
Sriwijaya University. Further results indicate, most of the learners are less motivated to learn electrostatics due to a lack
of instructional resources and described as student preferences regarding the importance of textbooks as a solution to
the obstacles. Based on the results of the research, it can be concluded that the findings will be used as a reference to
developing an e-book in the basic electronics lesson for pre-service physics teachers.
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1. INTRODUCTION

Textbooks have an essential role in the learning
process for both student and college students. For a
student, coursebooks are used as sources of information
in understanding material and doing assignment [1], [2].
As for college students, textbooks are useful in increasing
learning motivation so that they understanding the
material better [3], [4]. Electronics, for example, is a
syllabus with several pieces of literature that students
might access both digitally or traditionally through the
internet or library, respectively. Electronics is useful as a
provision for knowledge and practical skills for student

[5].

Basic electronics is a compulsory course for the
student in the Department of Physics Education, Faculty
of Teacher Training, and Education at Universitas
Sriwijaya. This course discusses the basic concepts of
electronics that beneficial for them as a further teacher
when delivering an electrics topic in high school. Based
on the preliminary study questionnaire results, learners
stated that so far there was no provided textbook as a
learning resource in the lesson of basic electronics. This
lesson was designed as a laboratory activity and learner-

centered method. The students are custom to follow the
instruction in their worksheet and analyzing the apparent
phenomenon through the experiment. This laboratory
experience might impact positively to students in terms
of scientific process skills [6], problem solving [7], and
higher-order thinking skills [8]. However, text-based
instructional resources remain prominent for learners to
deepen their comprehension and guide them to confirm
the findings of the conducted experiments.

Teaching materials are instructional design or
learning setting that contains knowledge, experiences,
and facts which will further be collaborated with students
[9]. This design is also used to facilitate tutors in
transferring values and knowledge [10]. Textbooks, for
instance, a well-known teacher’s property. Moreover,
coursebooks have a role as learning media both for
teachers and students [11].

As the human resources requirement increase, the
number of literature related to instructional development
has rising [12]. For instance, integrating problem-based
skills into the learning modules for basic electronic
lessons. This refers to previous research with results test
validity and reliability coefficient obtained 0.88 and
coefficient value of Cronbach's Alpha is 0.892 [13].
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Furthermore, developed an assessment for the related
course. The type of assessment developed in previous
research such as writing assessment of initial task, written
report assessment, scientific attitude assessment and
performance assessment [14]. Also, has analyzed the
effect of studio design on students’ cooperative learning
and their attitude toward electronics. studio design on
students’ cooperative learning contributing more
meaningfully to students intermediate level electronics
skills [15]. The paper mentions that through that
instructional design, impact positively on learners’
outcome specifically on electronic skill. Furthermore, it
is prominent to conduct research that involved pre-
service teachers for determining whether they need
learning material such as developed instruction and their
experience regarding the existing learning setting.

Therefore, this paper aims to describe the obstacles in
learning electrostatics regarding student’s perspective
and their preference to the proper instructional setting for
basic electronics whether the digital tools such electronic
book is required.

This paper is consist of four sections, the first section
is explaining the introduction, the second is describing
the research methods, and the third is describing the
results and discussion. Finally, the last section outlines
the conclusion.

2. METHOD
2.1 Research Design, Settings, and Participants

This study adopts a descriptive method. We choose
this method because the goal of this apparatus is to
describe the phenomenon along with the characteristics
[15]. The survey was involving a pre-service physics
teacher. There were 43 college students recruited for this
research. It was decided that the best method for this
study was to choose samples purposively as this
technique is the deliberate option of a respondent because
of the qualities the participant possess [16]. The samples
consist of 18 college students from the Palembang class
and 25 students are from the Indralaya class.

Furthermore, Table 1 lists the sample identity
information.
Tablel. Sample Identity Information
Variabel - Category N (%)
Take course basic | Already 43 (100,0)
electronics Not yet 0 (00,0)
Place of class Indralaya 25 (58.1)
Palembang 18 (41,9)
Generation 2017 29 (43.28)
2018 14 (13.43)
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2.2 Instrument and Data Collection

The instrument utilized was a multiple-choice
questionnaire. The questionnaire, furthermore, was
distributed through Google form for college physics
education students intake the year 2017 and 2018. This
survey asked respondents about the obstacles they face
during learning basic electronics. Moreover, the survey
also verified whether they need instructional design such
as a book for the related course.

2.3 Data Analysis

Data were analyzed using data reduction, by the
research objectives in the introduction aims to describe
the problems of implementing learning and the
importance of basic electronics textbooks. The data
reduction technique was carried out because it involves
less creating yet greater variables by merging items. Our
technique was to some extent [17]. Question results from
the survey to illustrate the pattern of responses.

3. FINDING AND DISCUSSION
3.1 Demographics

A total of 43 students recruited in this study consisted
of 29 students of class 2017 and 14 students of 2018 with
25 students from the Indralaya class and 18 students from
the Palembang class.

Table 2 below describes information on student
response preferences to constraints in basic electronics
courses. From the table, it can be seen that 62.8 percent
of the respondent found it difficult to learned
electrostatics due to a lack of learning resources.
Furthermore, 30.2 percent felt the material was difficult
to understand and seven percent of students complained
the lesson only delivered through experiment activity.
Based on the results of Table 2, it can be concluded that
the problem that is often experienced is the lack of
learning resources. Lack of learning resources might
impact students’ comprehension. This is done with
previous research where there are differences in
conceptual understanding between groups of students
who are taught using additional learning resources [18]
also, by providing learning source such as a proper book,
the teacher supports student’s skill in reading literacy as
textbook presents numerous information [19].
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Table 2. Student responses to obstacles in basic
electronics courses

Category n %
Lack of learning resource 27 62,8
The material is difficult to | 13 30,2
understand

Too many practicum 3 7

This obstacle, lack of learning sources, seems to lead
to the second problem, the student experiences difficulty
in understanding electrostatic. Laboratory activity in
physics lessons supports learners to achieve better
learning outcomes as mentioned in the introduction
section. However, during its process, the teacher remains
play as a key role in successful learning. By this, an
experimental activity should be equipped with supporting
instructional sources. For example, blending physical and
virtual in learning atmosphere for improving student’s
conceptual understanding through science laboratory
experience [20] . More specifically, regarding the
fundamental book as a learning source, an instructional
module with contextual based affects student’s level of
understanding of the concept positively [21]. Also,
presents that multi representation in instruction might
help the student to understand the work and energy
concept better [22].

Based on Table 3, it can be described as student
preferences regarding the importance of textbooks as a
solution to the obstacles experienced by students in basic
electronics courses. Overall, all of the participants stated
that the textbook was necessarily required for studying
electrostatics. 35 students considered textbooks are very
important in overcoming the problems they face. The
remaining eight students felt that textbooks were
important to overcome these obstacles. This is because
textbooks provide more theoretical based literature while
experimental activity tend to prove to sculpt student’s
skill in science process [23]. Instructional design such as
a book might stand as a determinant for learning
strategies, delivering material by educators or
prospective teachers, and fostering character during the
learning process [24], [1].

Table3. Student responses related to the importance of
basic electronics textbook in dealing with
obstacles they experience

Category n %
Important 8 18,6
Very important 35 81,4

Additionally, the developed instruction should
consider several factors as the quality requirement for
human resources getting increases day by day. Regarding
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ICT growth, the learning paradigm has shifted to more
digital. This, furthermore, brings the term 21st-century
skills that impact to the alternation of the learning system
and assessment [25]. For instance, presents an authentic
instruction that suitable for the 21st-century paradigm to
promote high-order thinking skills [26]. Moreover,
researched implementation and assessment with 21st-
century learning vision [27]. The study reported that after
three years, changes occur significantly to both teachers
and learners in knowledge and practical skills of the
usage of information and communication software. By
this, the development approach for instructional
production should be further considered.

3.2 Material Design for Basic Electronics
Textbook According to Pre-Service Physics
Teacher Perspective

The respondents’ opinions on the material needs in
basic electronics textbooks is showed in Figure 1 below.

Figure 1. Results for respondents opinion about material
needs in basic electronics textbook

In the picture is showed as much as 58.1 percent of
students need textbooks that can be used for the public,
the remaining 41.9 percent need textbooks that suit their
needs as prospective teachers. This means that the books
needed by college students are textbooks that can be used
contextually. The context in question is useful for daily
activities, for example fixing a malfunctioning fan by
looking for damage to the circuit. This concurs with [19].
The contextual approach aims to teach students related to
real-life contexts. So, we can conclude that textbooks
made contextually will be very useful when dealing with
damage to electronic devices. That might effectively
improve student’s literacy in the digital age through
integrated science instructional material in daily life
theme [28]. Combining life aspect to instructional such
worksheet, furthermore, is affect student’s outcome as
resulted [29].

The information obtained was related to the results of
the research carried out, namely that there were several
obstacles when taking basic electronics courses in the
Physics Education Study Program, Faculty of Teacher
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Training and Education, Sriwijaya University. There are
three main obstacles, namely the lack of teaching
materials, difficulty in understanding the material
provided, and too many practicums being carried out.

Based on the explanation regarding first obstacles
obout the need for basic electronics teaching materials in
the Physics Education Study Program of the Teacher
Training and Education Faculty of Sriwijaya University,
it shows that the main problem in learning basic
electronics courses is the lack of learning resources. The
previous description has also explained that basic
electronics teaching materials for prospective teacher
students are still limited to handouts made by the lecturer
who teaches the course. The existing basic electronics
teaching materials are more focused on Vocational High
School students and engineering students . However,
there are rare books on electronics specifically for student
teacher candidates [30].

However, the discussion on the importance of using
electronics teaching materials in basic electronics courses
does not reduce the importance of using various learning
methods to improve understanding of basic electronics
concepts, especially for prospective physics teacher
students. Several learning methods can be used, including
cooperative learning, inquiry learning, project-based
learning, and experimental implementation. Previous
research stated that project-based cooperative learning
made a significant contribution to high school students'
electronic skills. Besides, the results of the study also
showed that the attitudes of students after the learning
were applied showed a positive effect [15]. The research
that has been done shows that the difficulty of
understanding basic electronic material can be overcome
by using appropriate learning methods. This is an answer
to the basic electronics learning constraints previously
described.

The third obstacle is the number of practicums that
are carried out during basics electronics lectures. This is
because the curriculum in the Physics Education Study
Program of the Teaching and Education Faculty does not
have basic electronics practicum courses. This is what
causes the number of practicums when lectures continue.
However, practicum activities in basic electronics
courses need to be carried out considering that some
concepts will be more meaningful and easy to understand
through the implementation of practicum both in real
practice in the laboratory and virtually [31].
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4. CONCLUSION AND LIMITATION

4.1. Conclusion

Based on the results of the research, it can be
concluded that student-teacher candidates need basic
electronic textbooks as a learning resource in dealing
with the obstacles they experience and motivated to learn
electrostatics. Textbooks are expected by students to
contain supporting learning sources for describing the
theoretical base of the learning material. This research is
preliminary research to describe the need for electronic
textbooks for the pre-service physics teacher.

4.2. Limitation

The limitation of this research is the lack of data it
has because this article is based on an analysis of the need
for basic electronics teaching materials in the Physics
Education Study Program, Faculty of Teacher Training
and Education, Sriwijaya University. The results of the
research provided are preliminary information on the
need for basic electronics teaching materials so that
further research is needed in the form of the development
of basic electronics teaching materials specifically for
prospective teacher students in the Physics Education
Study Program, Faculty of Teacher Training and
Education, Sriwijaya University.
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