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Info Article Abstract

Received: 7 Jan 2016 The research aims to produce a Discovery Learning-based electronic module
Revised: 14 Jan 2016 on rectilinear motion material for class X SMA that is valid and feasible and
Accepted: 11 Feb 2016 to determine students' perceptions of the module developed. The model used
OnlineVersion: 20 Mar 2016 is the ADDIE development model (analyze, design, develop, implement and

evaluate). The test subjects were class X MIA 4 SMA Negeri 10 Jambi City.
The instruments used were student needs analysis questionnaires, observation
documents, expert validation questionnaires and student perception
questionnaires. Data analysis techniques in the form of validation
questionnaire scores and student perception questionnaires were carried out
using descriptive statistics. Meanwhile, analysis of data from observations and
validator suggestions was carried out in a qualitative descriptive manner. The
results showed that students' perceptions of the module cover design were
13.89 (very good), the module content was 21.69 (very good), the module
software was 12.91 (good), the module presentation was 3.23 (good), and the
language component was 13. .37 (excellent). From these four aspects it can be
concluded that the Electronic Module Based on Discovery Learning in
Straight Motion for class X SMA is suitable for use in the good category.
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INTRODUCTION

The development of information technology has entered various aspects of life, including the
world of education. The development of science and technology increasingly encourages reform efforts
in the use of technological results in the teaching and learning process. Utilization of communication
technology for educational activities, educational technology and educational media is needed to
support teaching and learning activities. According to the Association for Educational Communications
and Technology (AECT) in Arsyad (2009), media is all forms and channels used for the process of
distributing messages/information. According to Heinich in Susilana and Riyana (2007), media is
something that carries information between the source and recipient of the information. In the learning
process, learning media is the most important component in learning. The use of learning media in the
teaching and learning process is very important because learning media has enormous benefits in
facilitating teacher and student interactions so that learning activities will be more effective and
efficient. This is supported by the statement of Arsyad (2014), Hayati (2015) that the use of learning
media in the teaching and learning process can stimulate students' attention and interest in learning.

Based on the results of distributing questionnaires to three schools in Jambi City (SMA Negeri
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5 Jambi City, SMA Negeri 10 Jambi City, SMA Negeri 11 Jambi City), information was obtained that
students still had difficulty understanding physics subjects. This is in accordance with the results of the
questionnaire which stated that 51.42% of students thought physics was a difficult subject and 41.90%
of students thought it was not too difficult. To make it easier for students to understand physics
material, it needs to be accompanied by learning media. Based on the distribution of questionnaires to
physics teachers at the school, the teachers answered that they had learning media including: Power
Point Presentations, Animation Videos and E-learning. This should be able to support teaching and
learning activities. However, on the contrary, from the results of the student questionnaire distributed,
67.64% of students answered that teachers did not use learning media during the teaching and learning
process. This proves that the use of learning media is less than optimal. One of them is that at SMA
Negeri 10 Jambi City, it was discovered that there was still a lack of use of learning media by teachers,
teachers mostly used textbooks as a guide in teaching and learning activities. This of course has
weaknesses that must be corrected. To overcome this problem, it is necessary to innovate learning by
developing independent learning media for students.

Thus, according to students' needs, the author developed an electronic module as an alternative
to make it easier for students to learn physics. Electronic modules are learning media that can contain
learning material that combines text, graphics, video, animation and sound in one module. According to
Sugianto in Nurmayanti (2015) electronic modules are a form of presenting independent learning
materials arranged systematically into units. According to Gunawan in Sugianto (2013), with this
interactive electronic module the learning process will involve audio-visual displays, sound, movies
and others and the use of the program is easy to understand so that it can be used as a good learning
medium. In this development, the researcher chose to use a professional 3D pageflip program. This
electronic module was previously developed by Perrianty (2016), but in its development it did not
include answer keys from formative tests, did not attach a glossary, and the module background was
too full making it difficult to read the material. The author will add this deficiency to the electronic
module that will be developed and the author will also develop it further in terms of appearance to
make it more attractive but easy to read and to make it easier for students to understand the material the
author will develop a module based on discovery learning. Where the material presented in the module
is given stages of discovery learning. Robert B. Sund in Nurdin and Adriantoni (2016), Bruner in
Ansyar (2015) stated that discovery is a mental process in which students assimilate a concept or
principle.

RESEARCH METHODS

Contains the type of research, time and place of research, targets/objectives, research subjects,
procedures, instruments and data analysis techniques as well as other matters related to the method of
research. targets/objectives, research subjects, procedures, data and instruments, and data collection
techniques, as well as data analysis techniques and other matters related to the method of research can be
written in sub-chapters, with sub-headings.

This research was carried out using methods and development (Research and Development). The
development procedure for this research uses the ADDIE (analyze, design, develop, implement, and
evaluate) development model (Branch, 2009). In this research the author conducted a small group trial,
namely class X MIA 4 with a total of 20 students. The trial was carried out to determine students'
perceptions of the electronic module being developed.

Data types are divided into two, namely qualitative and quantitative data. The instruments in this
research were student needs analysis questionnaires, observation documents, expert validation
guestionnaires and student perception questionnaires. Data analysis techniques in the form of validation
guestionnaire scores and student perception questionnaires were carried out using descriptive statistics.
Meanwhile, analysis of data from observations and validator suggestions was carried out in a qualitative
descriptive manner. According to Sukmadinata (2013), a questionnaire is a technique or method of
collecting data with responses. Data analysis
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Qualitative is carried out descriptively qualitatively (data reduction, data presentation and
verification). Quantitative data analysis was carried out using descriptive statistics (mean, median, mode,
maximum and minimum standard deviation). The student perception questionnaire instrument uses a
Likert scale in the form of a checklist with four scales. So that students' perceptions can be obtained by
changing the average score into four criteria which are formulated as follows:

Table 2. Score Criteria Guidelines

Score range Criteria
Mi+15SDi < M < Mi+30SDi  Verygood
Mi+0SDi < M < Mi+1,5SDi Good
Mi-15SDi < M < Mi+0SDi Enough

Mi-3,0SDi < M < Mi-15SDi  Notenough
(source: Directorate of High School Development, 2010)

RESULTS AND DISCUSSION

The results of this research and development are electronic modules based on Discovery Learning
on rectilinear motion material for class X SMA using the ADDIE model. The steps in the ADDIE model
development research consist of 4 stages:

1. Analyze

At this analysis stage, a preliminary study was carried out in the form of distributing questionnaires to
students and physics teachers at schools to collect data related to the problems faced by students. The
purpose of the analysis is to determine the basic direction needed in the development of Discovery
Learning-based electronic modules on rectilinear motion material for class X SMA. The analysis stage
consists of validating performance gaps, formulating learning objectives, identifying student
characteristics, identifying needed resources, determining appropriate learning strategies, and preparing
development plans.

2. Design (Design)

Based on the results of the analysis, the next stage to be carried out is the design or product design stage.
There are several tools and materials that researchers prepare before designing the electronic module,
namely the syllabus for class X high school physics and the semester program for physics at school. After
collecting the necessary materials, the next step is to design the module based on the design that has been
made.

3. Develop (Development)

The process carried out at the development stage is creation and validation. In the manufacturing stage,
what is done is to turn the designs that have been designed into multimedia that is ready to be used. The
design results were carried out using the 3D Pageflip Professional application. After the design is
complete, the electronic module is then validated. The types of validation carried out are validation by
media experts and validation by material experts. The validators in the electronic module validation stage
were two physics education lecturers at Jambi University, namely Mrs. Dra. Jufrida, M.Si and Mrs. Nova
Susanti, S.Pd, M.Si. To produce a viable module, the validation process is carried out in several stages
until the validator states that the electronic module is suitable for use without revision. At the validation
stage, media expert validators and material validators averaged a score of 3 with good assessment criteria,
so there were no suggestions or improvements to the electronic module. Based on the design that has been
made in the storyboard, the results are as follows:

a. The material in this module is straight movement material which is presented with the stages of the
discovery learning model.
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b. The videos and animations in this module are presented with 3D effects and are equipped with
explanations for each animation.

ey

The next stage is to test the product in schools. The school chosen as the test site was SMA Negeri 10
Jambi City which was carried out in class X MI 4 where the data obtained was used to see students'
perceptions of the electronic module being developed. The questionnaire used consisted of 5 indicators
with 19 questions. Based on the student perception questionnaire, the following data results were
obtained:

Table 3. Students' perceptions of learning media

No Assessment Aspects Average Criteria

1. Module Cover Design 13,89 Very good
2. Module Content Design 21,69 Very good
3. Module Software Design 12,91 Good

4, Presentation Components 3,23 Good

5. Linguistic Aspect 13,37 Very good

Based on the data shown in table 3, it can be concluded that the electronic module that has been
developed can be categorized as having very good suitability so that the electronic module is suitable for
use as a learning tool for teachers and students, especially high school class X in rectilinear motion
material.

The resulting electronic module has .exe and 3DP formats that can be run on a computer. This
electronic module contains material, animations, videos, example questions, summaries, formative tests
and interactive quizzes at the end of learning. The material in this module is straight movement material
which is presented with the stages of the discovery learning model. The videos and animations in this
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module are presented with 3D effects and are equipped with explanations for each animation. Examples
of questions in this material are presented with complete stages of completion. The formative test in this
module contains 3 questions for each learning activity complete with an answer key in the closing chapter
of the module. The advantage of this electronic module is that the electronic module is arranged with a
simple and consistent appearance, making it easier to use when studying the module. The material
presented in the electronic module refers to the syllabus so that it can help students achieve the expected
competencies in physics lessons. The shortcomings of this electronic module are that there are no answer
sheets for formative tests and it does not have interactive quizzes for each learning activity.

The resulting electronic module has been validated by two validators through three stages. In the final
stage, this electronic module was declared valid with a media expert score of 68 and a material expert
score of 42 in the good category.

Therefore, the resulting module is valid and suitable for use. Next, valid modules are used to
determine students' perceptions of electronic modules. To determine students' perceptions of the
electronic module being developed, a valid and reliable questionnaire was used. The validity used is
logical validity, the questionnaire is prepared based on a grid that is consulted with experts so that the
instrument is achieved in accordance with the desired validity. Then, to get students' perceptions of this
electronic module, it was tested on 20 class X MIA 4 students. The researcher showed and explained all
the material contained in the module, then respondents filled out a questionnaire regarding their
perceptions of the electronic module they had seen. Based on the results of the questionnaire they have
filled out, it can be concluded that the electronic module developed meets the very good criteria. As for
the results of the analysis of student perceptions in the research that has been carried out, the results of
student perceptions regarding aspects of module cover design are 13.89 (very good), module content
design is 21.69 (very good), module software design is 12.91 (good), presentation module 3.23 (good),
and language component 13.37 (very good). From these four aspects it can be concluded that the
Electronic Module Based on Discovery Learning in Straight Motion for class X SMA is suitable for use
in the good category. So it can be used as a learning medium at school or as an independent learning
medium at home.

CONCLUSION

Based on the results of the development and trials that have been carried out, an electronic
module based on discovery learning using 3D pageflip professional on rectilinear motion material for
class The resulting final product has .exe and 3DP formats that can be run on a computer. This electronic
module contains material with the stages of the discovery learning model, animation, videos, example
guestions, summaries and formative tests and interactive quizzes at the end of the lesson. The advantages
of this electronic module are that the material is presented briefly, concisely and clearly referring to the
stages of discovery learning, the videos and animations presented are able to explain the abstractness of
the material, are equipped with explanations and are displayed attractively with 3-dimensional effects,
and interactive quizzes directly include answer scores and corrections. automatic answer. The
shortcomings of this electronic module are that it does not have trial simulations, there are no answer
sheets for each formative test, it only has two example questions and it does not have interactive quizzes
for each learning activity. From the trials that have been carried out, it is obtained the results of students'
perceptions of the module cover design aspect were 13.89 (Very good), module content design 21.69
(Very good), module software design 19.21 (Good), module presentation 3.23 (Good), and language
components 13 .37 (Very good). From these four aspects it can be concluded that the Electronic Module
Based on Discovery Learning in Straight Motion for class X SMA is suitable for use in the good category.
So it can be used as a learning medium at school or as an independent learning medium at home.
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