International Journal of Scientific Research and Management (IJSRM)
|[Volume||06||Issue||01||Pages||EL-2018-12-19||2018]|

Website: www.ijsrm.in ISSN (e): 2321-3418

Index Copernicus value (2015): 57.47, (2016):93.67, DOI: 10.18535/ijsrm/v6i1.el02

Design of Electronic Elementary Material Learning Module on Vocational
Higher Education

Ade Fitri Rahmadani *, Hendra Hidayat", Eril Syahmaidi*

'Universitas Bung Hatta, Aie Pacah Road, Padang, Indonesia
*Corresponding Author: Hendra Hidayat

Abstract:

This study aims to describe the design of a valid Learning Module for Elementary Elementary subjects.
This research type is research of development by using 4D model that is definition stage (define), design
stage (design), development stage (develop), and dissemination stage (disseminate). This study looks at
whether the designed module is valid, then conducted expert test, namely expert design of Elementary
Electronic Learning Module and expert readings Elementary Electronic Learning Module. Aspects that are
tested to experts are aspects of the material in the learning module, aspects of presentation on learning
modules and aspects of language and legibility. The results showed that the basic Electronic Elementary
Learning Module by experts is valid. Then it can be concluded that the Module on Higher Education

Vocation is valid.

Keywords: Design, Learning Module, Elektronika Basic, Valid.

1. Introduction

The purpose of Higher Education is to develop the
potential of students to become human beings who
believe and cautious to God Almighty and have a
noble, healthy, knowledgeable, skilled, creative,
independent, skilled, competent, and cultured for the
benefit of the nation and produce graduates who
master the branch Science and / or Technology to
meet the national interest and increase the nation's
competitiveness. Education in Higher Education is
continuously  doing  development in  the
implementation system for the purpose of the Higher
Education System is achieved. One of them is
through the process of learning that is not just giving
material, topics or strategic concepts, but also
provides a learning experience that allows the
development of student independence to learn.
Factors that can develop students' independence to
learn include the availability of learning resources in
the form of textbooks, modules, duty sheets, dictates
lectures, and others in accordance with student
learning characteristics so that will bring the interest
of students to learn independently.

Electronic Elementary Course is one of the
Compulsory Courses that must be studied in Higher
Education Vocational. Competencies to be achieved
after studying this course are students able to master

the basic concepts of electronics related to electronic
components and able to apply them in a series and
analyze it in accordance with the exact formula, able
to explain, identify and determine the value of
electronic components, and able to apply it in
solving problems in everyday life. Achievement of
the competence is supported by many factors one of
them with the use of teaching materials that can be
understood and understood by students according to
the characteristics of wusers. Based on the
observations and interviews of lecturers and students
of Informatics and Computer Engineering Education
Study Program, especially in Basic Elementary
Subject subjects, it is found that generally students
do not have enough textbooks for conducive
learning process.

The basic lecture subject of Electronics in the
textbook specified is not structured according to the
curriculum made by the lecturer. The lecture
material that will be taught is not all presented in
textbook, so it takes some books to be used as
supporting other lecture materials. In addition, the
composition of the material to be taught is not in
accordance with the existing arrangement of
material on textbooks used. This irregularity causes
material sustainability to be disturbed. This can
certainly hamper the creation of a conducive lecture
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process. Presentation of material in elusive
textbooks is also often complained of by students.
From the experience of teaching Elementary
Elementary subjects, it is known that students'
difficulties in studying lecture materials in textbooks
is that there is no complete explanation about the
subject matter, and the guidance on practical work
steps is not presented in detail and clear. As a result,
students are just waiting for an explanation from the
lecturer.

The technique of preparing the material on a
textbook is incapable of engaging the student
actively in practicing independently of the material
he / she studies. The lack of involvement of students
in building conceptual understanding resulted in the
students easily forgetting about the material. In
addition, students also find difficulties in applying
the knowledge they acquire in various contexts.
Based on the information it is concluded that the
cause of the low learning outcome of one of them is
the use of textbooks that have not been able to guide
the students to be actively involved in conducting
the practice independently in order to build an
understanding of the concept. Textbooks are not
equipped with clear training and workmanship
instructions that have not been able to guide students
to be independent in learning.

In an effort to improve motivation, activity and
learning outcomes in the students of Informatics and
Computer  Engineering  Education,  selected
alternative problem solving is by developing a
teaching materials. Teaching materials is one
learning resource that is used to facilitate the
distribution of messages to be conveyed by lecturers
to students. Teaching materials that want to be
developed is a modular print material. Modules that
will be developed researchers will be designed and
packed with language that is easy to understand so
as to generate motivation and curiosity of students in
doing practicum. Based on the above description
then held a research that aims to describe about the
design of a valid Learning Module for Elementary
Elementary courses.

2. RESEARCH METHODS

This study aims to develop a basic Electronic
Module valid, practical, and effective in terms of
content and constructs. The module development
procedure uses the 4-D model proposed by
Thiagarajan et al, in Trianto (2007: 65). This model
consists of 4 stages, namely the definition stage

(define), the design stage (design), the stage of
development (develop), and dissemination stage
(disseminate). Disseminate stages are not done due
to time constraints then only in the development
stage only. In this study only 3 stages, namely
definition stage, design stage, and development
stage. The complete research design can be
described in the following procedure.

2.1 Definition Stage (define)

This stage is done to see the description of
conditions in the field related to the teaching and
learning process of Basic Electronics in Higher
Education Vocational, then analyze the problems.
The process is done as follows.

a. Analyze the syllabus that aims to find out whether
the material taught is in accordance with the
competency standards and basic competencies of the
course.

b. Analyze Elementary Textbooks, to see the
appropriateness of the contents of the book with the
standard of competence and basic competencies that
must be achieved by the students. The appropriate
books will be used as a reference for the preparation
of concepts and examples of problems and exercises
on the modules to be developed.

c. Review the literature related
development.

d. Studying the characteristics of students to
facilitate the level of language in the module and the
difficulty of the problem.

e. Interviews with colleagues and students aimed at
identifying any problems / obstacles encountered in
the field in relation to Basic Electronics courses.

2.2 Design Phase (design)

The results of the defining stage are used at the
design stage. At this stage, the action to be taken is
to design the Electronic Elementary module.

The module contains course descriptions, subject
matter,  examples, guided  exercises and
bibliography. The presentation of module material
can be done in several meetings that have been
adapted to the syllabus

2.3 Development Stage (develop)

At this stage the actions taken are to validate, test
the practicality and effectiveness of Electronic
Elementary modules. Validation is done by the
material experts who master the field of competence
learned and media experts who master the field of
learning media or multimedia. Material experts or
media experts can be from the lecturers who
mastered each of these areas or have a long teaching

to module
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experience. This validation aims to determine the
eligibility of lecturing modules that have been
developed. If the validation result turns out that the
module is invalid then the module needs to be fixed
/ revised so that it becomes valid. There are 2 kinds
of validation used in this module, as follows:
1) Content validity, ie whether the module has been
designed in accordance with the course syllabus.
2) The validity of the construct, ie the suitability of
the module components with predetermined
indicators.
The validated aspects can be seen in Table 1.

Table 1: Module Validation

Aspect Method of Instrument
No .
collecting data
1. Materialin Gavea The
Module validation sheet validation
2. Presentation toan sheet
3 Language Elementary
and Electronics
legibility expert, an
Education
Technology
specialist and a
language
specialist

The validation sheet is used to determine whether

the module and the instrument that has been
designed is valid or not. Data obtained through
various instruments were analyzed qualitatively and
quantitatively. Data from the result of module
validation sheet, sheets of pratikalitas, and test of
learning result were analyzed quantitatively, then
used descriptive technique to draw qualitative
inference. Data analysis techniques of each
instrument are described as follows:
Validation results from validator to all aspects
assessed, presented in tabular form. Next sought the
average score by using the formula (Muliyardi,
2006: 82):

n

2V
R — i=1
n

R = the average result of the validator's assessment
Vi = the score of the i-validator's appraisal result
n = many validators

Then the mean earned is confirmed by the
specified criteria. How to get the criteria are as
follows:

a. Span of scores ranging from 0 to 4

b. Criteria is divided into five levels. The term used
is adapted to the respective aspects.

c. The average span is divided into five interval
classes.

Then calculated the average of all aspects for the
module. To determine the level of validity and
Module used the following criteria:

a. If the average> 3.20 then Module is categorized
very valid.

b. If 2.40 <average < 3.20 then the Module is
categorized as valid.

c. If 1.60 <mean < 2.40 then Module is categorized
quite valid.

d. If 0.80 <average < 1.60 then Module categorized
less valid.

e. If the mean < 0.80 then the Module is categorized
as invalid

3. RESULTS AND DISCUSSION

The development of the Basic Electronics module
using the 4-D model has the following results.
Module Validity
To obtain a valid module, performed several stages
in accordance with the 4-D model proposed in the
research method. The results obtained at each stage
can be described as follows.
3.1 Define

This stage is done to see the description of
conditions in the field related to the lecturing
process of Elektronika in vocational higher
education. At this stage steps such as syllabus
analysis, textbook analysis, literature analysis,
characteristic analysis of students and interviews
with peers. The results obtained in each of these
steps are as follows.
1) Analysis of Syllabus

At this stage an analysis of the syllabus of
Elementary Electronics subjects in vocational higher
education. The syllabus analysis is done to see if the
material taught is in accordance with the expected
competence. Based on the result of the syllabus
analysis, it is known that the Competency Standard
(SK) of this course is the student able to master the
basic concept of electronics related to the electronic
component and able to apply it in a series and
analyze it according to the exact formula, able to
explain, identify and determine the value of
components of electronics, and able to apply it in
solving problems in everyday life.

Based on the results of syllabus analysis, the
module in Basic Elektronika lecture was developed
for basic materials of Electronics namely basic
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concept of electronics, Resistor, Ohm Law, electrical
circuit and Capacitor.
2) Textbook Analysis

Analysis of textbooks conducted aims to see
whether the contents of the book is in accordance
with the competencies in the syllabus. Textbooks
analyzed are textbooks that have been used in Basic
Elektronika lectures. Based on the analysis that has
been done, the results obtained that the students
difficult to understand the book is due to the
presentation of the book is not systematic in
accordance with the syllabus given by the lecturer.

3) Literature Analysis

Activity analyzing the literature is an activity
undertaken to collect materials related to module
design. The characteristic structure of a module is
important in designing.

4) Analysis of Student Characteristics

According to Kemp (1994: 61) at the beginning of
planning is very important to pay attention to the
characteristics, abilities and experience of students
either in groups or individuals. In order for the
module to be developed according to the needs of
the students, the researcher learns the characteristics
of the student by doing the observation.

Based on the results of observations and data
collection that has been done, it is known that
students of Bung Hatta University Informatics and
Computer Education Study Program has a different
background of high school. It is known that in the
Academic Year 2015/2016 the percentage of
students coming from science studies is 61% and
social studies as much as 2%. The background of
high school students will of course affect the early
ability, learning and motivation of students in Basic
Elementary lectures. Textbooks used so far have not
been able to become a learning resource that
facilitates students with different high school
backgrounds.

Based on the results of observations that have
been done in lecturing process so far, it is known
that the outline characteristics of student learning
methods in Basic Elektronika lectures are as follows.
a) The student easily forgets the concept he or she is
learning if the student is not involved in the process
of building an understanding of concepts such as
making inventions. Learning resources used so far
have not been able to involve students actively.

b) Students have difficulty learning independently
with limited learning resources.

c) Students who listen and respond and can solve
related problems and Practicum with material given
by lecturers are students with high academic ability.

The results of the analysis of the characteristics of
students at the University of Bung Hatta can be
behind the need to develop a module. Module
development can facilitate students to be involved in
making discoveries of learned concepts so that what
they learn is not easily forgotten. This certainly can
lead to the emergence of student independence in
learning.

1) Interview with Friends

After analyzing the Basic Electronics reference
book, the next activity is an interview with
colleagues. Interviews with colleagues aim to
identify any problems / obstacles encountered in the
field with respect to basic lectures in electronics.
Interviews were conducted with lecturers of basic
electronics courses, exploring information about
obstacles and learning problems in the classroom.

Based on the results of interviews, it is known that
during this basic lecture electronics course only
refers to a textbook and using the lecture method.
Many students rely on the explanation of the lecturer
in understanding the material. This means, students
have not been able to learn independently.
Therefore, it takes a practical teaching materials
from lecturers with certain development methods so
as to facilitate students to learn independently. Thus,
students do not need much help from lecturers in
lectures.

3.2 Designing

The results at the defining stage are used as the
basis at the design stage. At this stage the
researchers designed modules on basic lectures
electronics. This module is designed so that students
are actively involved in making discoveries of the
concepts they are learning. Research on learning
media (Syahmaidi & Hidayat, 2016, Syahmaidi,
2017a, 2017b; Hidayat, 2017), especially the
learning module has been done (Syahmaidi, 2017c;
Yulastri et al, 2017) and impact on learning
outcomes and improving the quality of learning in
education vocation (Kusumaningrum et al, 2015;
Ganefri, 2015; Kusumaningrum et al., 2016;
Hidayat, 2017; Ganefri et al., 2017).

Based on the analyzes performed at the defining
stage, a module for electronics subject is designed.
The following described the characteristics of the
module designed.

1) Cover Module

Cover is designed with a black background that
matches the color of the contents of the moduk.
According to Seta (2009) red color can provide calm
and increase concentration and can inspire. In the

Ade Fitri Rahmadani, IJSRM Volume 06 Issue 01 January 2018 [www.ijsrm.in]

EL-2018-15



background cover there are some basic concepts of
electronics written in white with different sizes. This
is done so that students have a little picture about
this course by looking at the cover. The title
contained on the cover is "Elektronika Basic
Module”. This title provides the identity of the
designed module. Title on cover using Times New
Roman size 28 and Arial size 36. Here is an example
of presentation of cover.

‘7’}‘ 3 Fahultas Keguruan dan limu Pendidikan
== Universitas Bung Hatta
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MODUL
Dasar Elektronika

Ade Fitri Ramadhani, S.Pd, M.Pd4.T
Erll Syahmaidi, S.Pd, M.Pd
Peondidikan Teknik Informatika dan Komputer

Figure 1: Cover the learning module

1) Preface

The preface contains about thanksgiving and the
author's purpose of designing the module. Preface is
made with words that are not formal and easy to
understand students. The title of the preface uses
Times Neew Roman letter size 22 and the words in
the preface use the same letter with size 12.
2) Table of Contents

Table of contents is made clearly so that students
easily find the position / page of the desired
material. The word table of contents uses Times
New Roman letters size 22 and typing from the table
of contents using the same letter with size 12.

3) Material
The material in this module is developed with the
purpose of learning so that students better

understand the purpose of the material to be
discussed. Here is a snippet of learning goals given
to students.
4) Sample Problem

In the example problem there are questions that
are relevant to the material presented. Examples of
questions are presented in an easy-to-understand
language with multiple-choice forms so as to
facilitate students to learn independently.

5) References

The bibliography is at the end of the module. The
bibliography contains references used at the time of
writing the module. The bibliography is useful for
informing the students from where the source of the
Module is obtained.

3.3 Development (develop)
a. Validation Stage

The modules that have been designed are further
validated by the validator. Validation Module is
done by 2 validators. The module is valid after
several discussions and fixes. The first validation
activity was conducted by the Elementary Electronic
course experts and language experts. The summary
of the discussion with the validator can be seen in
Table 2

Table 2: Summary of Validator Suggestions

No Validator Suggestion
1 Validator 1 1) The naming / identity of the
image must be clear.

2) presentation of the concept
should be able to invite
students to make the
discovery.

3) Check again typing
sentences in the Module!

4) The format of writing needs
to be improved.

5) Cover customize with
module theme

2  Validator 2 1) Check again typing,

2) The writing of inconsistent

image identity,

3) Add a sample problem

Improvements made are tailored to the advice
given from the wvalidator. Further validation
activities are performed at different times (adjusted
to the willingness of the validator). This activity is
conducted to discuss with the validator about the
improvements that have been made. Discussions
with validators related to the improvements made
have resulted that the module has been valid and can
be used in the trial.

Questionnaire data validator assessment results are
described and analyzed qualitatively and
quantitatively. Here is described the validation
results Module that has been designed.

a) Material Aspects in the Module

The validation results of the material aspects in

the Module can be seen in Table 3. In Table 3 it can
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be seen that the average validator's evaluation of
modules designed is> 3.20. According Muliyardi
(2006: 82) if the average validation results worth>
3.20 then the basic module elektonika categorized
very valid. Module validation results illustrate that
the material presented is in accordance with the
competence to be achieved. The material has been
formulated based on the steps of making the module
S0 as to provide an opportunity for students to find
their own concept learned. This is supported by the
systematic presentation of the material and the
presence of examples of questions relevant to the
material presented.

Table 3: Results of Material Aspect Validation in
Modules

The aspect is
No validated

Validator Category
1 2

The material

presented has been
1. inaccordance with 5 3
the competence to
be achieved
The concepts
described in the
material are
affirmed with
graphs, tables, or
drawings
Presentation of the
material has
provided an
opportunity for
students to find
their own concepts
and principles
learned
Material has been
4. presentedina 5 4

systematic order

The material has

been formulated

based on the steps

of module creation

Examples of

questions, guided

exercises and
6. independent 5 4

exercises relevant

to the material

presented.
a) Presentation Aspects of the Module

Valid

Valid

Valid

Valid

Valid

Valid

The result of validation of presentation aspect in
Module can be seen in Table 4 below.

Table 4: Results of Presentation Aspect Validation
in Module

The aspect is Validator
No validated 1 5 Category
Key and specific

competencies and

1. module instructions 5 3
have been clearly
presented

Valid

In writing the
concept and term
2. formula that exist in 5 4
the module has been
presented clearly

Valid

The presentation of
the material has
conveyed the idea to
be conveyed

Valid

The presentation of
the material has
given rise to the
process of concept
formation and
understanding

Valid

The presentation of
the material has
involved students
actively discovering
the concept
independently

Valid

Presentation of clear
6. images with varying 5 4
colors

Valid

the module has
presented the
formulation of issues
that will be the focus
for students in
making inventions

Valid

In Table 4 it can be seen that the average
validator's evaluation of the designed module is>
3.20. According Muliyardi (2006: 82) when the
average validation results worth> 3.20 then the
learning device is categorized very valid. Module's
validation results illustrate that the Module elements
such as key competencies, special competencies and
usage instructions are clearly stated. The
presentation of the material has involved students
actively to find the concept independently. In
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addition, the presentation of the image is clear with

varying colors.

a) Aspects of language and readability in the Module
The result of validation of language aspect and
readability in Module can be seen in Table 5
below.

Table 5: Aspects of Language and Readability in

Modules

The aspect is
validated

Validator

N
0 1 2

Category

Sentences used are in

accordance with the

rules of the Indonesian

language

The sentence used
2. involves students' 5 3
logical thinking ability
The structure of the
sentence corresponds
to the level of student
understanding
The shape and size of
the letters in the
Module have been in
accordance with the
legibility of the
students
The sentence used in
the presentation of the
5. Module does not give 5 4

a double meaning

(ambiguous)

Valid

Valid

Valid

Valid

Valid

In Table 5 it can be seen that the average
validator's evaluation of module designed is> 3.20.
According Muliyardi (2006: 82) when the average
validation results worth> 3.20 then the learning
device is categorized very valid. Validation results
illustrate that the use of sentences in the Module has
been in accordance with the rules of good
Indonesian language. Sentences used to involve
students 'logical thinking ability because it has been
adapted to the level of understanding and readability
of students' capacity. This is supported by the
presentation of a Module that does not give a double
meaning.

Module validation results as a whole show that
Module is very valid. During validation, the
validator provides some suggestions contained in the
validation sheet, including the following.

1. Giving a name / identity to the image must be
clear.
2. presentation of the concept should be able to
invite students to make the discovery.
3. Check again typing sentences in the Module!
4. The format of writing needs to be improved.
5. Cover customize with module theme
6. Check again typing,
7. The writing of the image identity is inconsistent,
8. Add sample questions.

Based on the suggestions provided by the
validator, the researcher has revised the Module
until the Module can be said to be very valid

4. CONCLUSION

Module for lecturing Elektronika is a lecture
material of Bung Hatta Vocational High School
students who can be used for lectures one semester.
The module consists of 4 parts: Module 1 with
subject matter Basic concept of electronics, Module
2 with subject of Resistor, Module 3 with subject of
Electrical Circuit and Module 4 with Capacitor
subject. Modules are developed through the defining
(define), the design stage and the development stage.
Validity Learning modules have been assessed by
validators who are experts in the field of science,
including the design of learning modules of video-
based computer network system and language and
literature that has been experienced in learning. So
that the learning module of this computer
networking system has met the valid criteria.
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