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Abstract: Utilization of technology can be used to change print teaching materials into non-print with the aim
that students can learn independently and be more motivated to learn. One of the non-printed teaching
materials is an electronic module. In the electronic module used there is an inquiry based learning model and
an integrated contextual teaching and learning approach. This research aims to produce an electronic module
using an inquiry based learning model integrated with the contextual teaching and learning approach with
valid, practical and effective criteria. While the type of this research is development research with the
development model used is ADDIE. The ADDIE model has five stages consisting of analysis, design,
development, implementation, evaluation. The research instrument consisted of a validity questionnaire sheet, a
practicality questionnaire sheet and an objective test sheet. The data analysis technique uses percentage
descriptions for preliminary study analysis, validation and practicality. The effectiveness test uses N-gain
analysis on knowledge competence. The results of the study concluded that the electronic module uses an
integrated inquiry based learning model of contextual teaching and learning approaches meeting valid,
practical and effective criteria. Therefore this electronic module is suitable for use in learning in schools.
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I.  Introduction

Education implemented in various countries is one of the most important components in improving the
quality of human life in the country. Education always changes with the times and advances in Science and
Technology (Science and Technology). Quality education can provide a very good contribution to a nation that
can produce high quality graduates who can be formed through the learning process. The learning process is a
process of interaction between students and teachers and other learning resources in order to achieve the
expected goals through various experiences. Learning by utilizing current technological developments is
expected to be able to explain abstract material and make it easy in the field of education to compile and
develop teaching materials that are interesting, innovative and can increase the independence and curiosity of
students.

One way to overcome the problem of independence of students is to use teaching materials in the form
of modules. The module is one of the instructional materials that is arranged systematically and interestingly.
The module is a book written with the aim that students can study independently without or with the guidance of
the teacher. A module can be said to be good and interesting if (1) students are able to teach themselves, (2)
whole subject matter, (3) not dependent on other media, (4) has a high adaptive power to the development of
science and technology, and (5 ) friendly with students [1]. Therefore learning to use modules is seen as more
effective, because modules are one form of independent learning material that can guide students to learn for
themselves about the learning material provided.

Modules will be developed in accordance with the structure of module development and learning
design by following the development of technology and information as outlined in a learning resource called an
electronic module. The purpose of using electronic modules is to be implemented as an independent teaching
material that can help students improve their understanding. Electronic modules can also be used anywhere,
making it more practical to carry them anywhere and can present information in a structured, attractive manner
and has a high level of interactivity. In addition, the learning process no longer depends on the instructor as the
only information [2].

The expectation of the policy is that educators can make students able to learn independently, actively
and make learning more enjoyable, especially in learning Physics. Physics in learning is one branch of science
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that studies about natural phenomena. Physics has contributed a powerful idea in technological progress.
Advances in technology that have been built are related to the progress of physics. To get good knowledge,
students must be directly involved in the learning process, so that their competencies develop fully [3].
Therefore one of the learning activities of physics that is effective and truly reflects the nature of physics is to
involve students directly through practical activities, so that learning that takes place is more meaningful.

The purpose of using non-printed teaching materials is so that students can learn independently and at
any time, so that students' understanding of learning materials is increasing. Video, audio, simulation, animation
and can make learning more fun and make it easier for students to learn [4]. In this non-printed teaching
material used, the material to be used on a computer or cellphone can be used by students wherever needed. By
utilizing technology and automatic information, comfort in learning becomes more enjoyable.

In the development of electronic modules used a learning model. The selection of learning models that
can be adapted to the characteristics of successful learning, material, students, learning environment and the
ability of teachers in the management system and setting the learning material environment [5]. using inquiry-
based learning models in learning can instill ideas for students so as to make them easier to understand learning
material [6]. The model chosen was Investigation Based Learning (IBL) based on material analysis conducted
based on grouping material consisting of facts, concepts, principles, and procedures. The IBL model was chosen
because the learning material could be announced for the procedural category.

The use of the IBL model in ongoing learning activities requires students to carry out concept inquiry
activities independently, so that students are directly involved in the discovery of concepts. The IBL model in a
learning process is able to involve students directly into real life by conducting their own investigations of a
learning material [7]. While the IBL model can invite students to think critically, logically, and systematically
[8]. The use of the IBL model in learning is expected to help students in understanding the concepts contained in
the electronic module well.

Electronic module development using the IBL model is supported by integrating the Contextual
Teaching and Learning (CTL) approach. The purpose of using the CTL approach in learning aims to link
learning materials experienced by students in daily life. CTL can motivate students to direct their own learning
and to link knowledge and its application with every context found in their lives [9]. Combining the IBL model
with the CTL approach in the electronic module is expected to make students able to find concepts in physics
learning, make students more active, more motivated, so that learning becomes more meaningful and can
improve students' learning competencies especially knowledge competencies.

Il. Method

In the research conducted using the ADDIE development model. ADDIE stands for Analysis, Design,
Development, Implementation and Evaluations [10]. In the analysis phase, the main activity is to analyze the
development of electronic modules and the eligibility and requirements needed in the development of electronic
modules. In developing electronic modules, first see if there are problems in the teaching materials used.
Problems can occur due to the teaching materials used now that it turns out to be incompatible with the needs of
the current technological era. At this stage of the analysis needs analysis, learner analysis, independence
analysis, material analysis, and task analysis. The analysis phase carried out aims to determine the process of
identifying problems that exist in the field that are always faced by students. the results will be obtained in the
form of detailed student characteristics.

The planning stage is a structured process starting from determining important components consisting
of determining learning objectives, designing learning activities, designing learning tools, designing learning
materials to be applied and designing evaluation tools used to view learning outcomes. The fundamental
purpose of the design stage is to show the design of the product being made. Products designed in the form of
electronic modules use an inquiry based learning model integrated with contextual teaching and learning
approaches. The main structure of the electronic module uses an integrated inquiry based learning model of
contextual teaching and learning approaches including: general instructions, competencies, subject matter of
learning material, content material, exercises, worksheets, evaluation, feedback and references.

The development carried out is a process in realizing designs that are made into reality. That is, the
planning framework created has developed the electronic module. The steps undertaken in the development
stage include validating by experts and conducting trials before being implemented. The electronic modules
developed are first validated by experts or practitioners who act as validators. The purpose of the electronic
module validation is to see the correct use of grammar, material concepts, views and indicators developed.
Validation serves to determine whether a product is based on existing criteria such as material, construction, and
language. The most important part of the validated electronic module is the suitability of basic competencies,
indicators, language, and correctness of the concepts used. All stages of validation are said to be complete, if the
validator if the validator declares valid against the electronic module so that the electronic module is ready to be
tested. The input from the validator of the validation used is used as a reference to improve the developed
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electronic modules. Validation is done using an electronic module validation sheet that is filled out by the
validator.

Implementation is a concrete step to implementing the electronic modules that we are making. The
implementation phase will run a program that has been prepared to see the system and functional instructors.
That is, at this stage everything that has been developed is installed or set in such a way according to its role or
function so that it can be implemented. At the implementation stage, researchers conduct practicality tests.
Practicality is the level of use by teachers and students which is carried out by carrying out trials using revised
electronic modules based on the assessment by the validator. This activity aims to find out the benefits, ease of
use and time efficiency of electronic modules by students. In addition, at this stage an evaluation is also carried
out to see the effectiveness of the electronic module. The target of this research is to obtain students' knowledge
competency data after using an electronic module.

Evaluation is a process to see whether the electronic module being developed is successful, according
to initial expectations or not. At this stage, quality measurements of products and processes are carried out
before and after the implementation of activities. At this evaluation stage what is done is formative and
summative evaluation. Formative evaluation is an evaluation conducted at each stage of the use of electronic
modules whose purpose is for the needs of revision, while summative evaluation is an evaluation conducted at
the end of the use of electronic modules with the aim to see the implementation in the use of electronic modules
to the learning outcomes is carried out to determine the effectiveness of electronic modules developed .

I11. Result And Discussion

Present the results in this study regarding the development of electronic modules using an inquiry
based learning model integrated the contextual teaching and learning approach by using the ADDIE
development model. The ADDIE development model process starts from the analysis, design, development,
implementation, and evaluation stages. The analysis phase is the initial stage in the development of electronic
modules. At this stage the researchers conducted field observations, and conducted analyzes to identify
problems and possible solutions to solve those problems. This analysis phase consists of needs analysis, student
characteristics analysis, independence analysis, material analysis, and task analysis. Needs analysis is the
process of getting information about the needs carried out in learning activities so that an electronic module
development is needed. This stage consists of an analysis of performance, graduation standards, and learning
difficulties.

The results of the performance analysis include the identification of the teacher and the completeness
of the facilities and infrastructure. Performance analysis seen is the learning tools prepared, the use of
approaches, models, methods and learning media, supporting the learning process, evaluation, and timeliness of
activities that have been scheduled. It was also seen, how the state of educational facilities and infrastructure
used by teachers for graduation standard analysis included knowledge, skills, spiritual and social attitudes.
While learning difficulties include media analysis, teaching materials, learning models, and learning approaches
used during the learning process. The results obtained for teacher identification are included in the sufficient
category, where the teacher has prepared the learning tools well and has the skills to use various methods.
However, for the use of teaching materials and time efficiency is still lacking. When compared with the sub-
indicators of the completeness of facilities and infrastructure, teacher identification has a lower percentage
value. This is due to the existence of several indicators that need to be improved, namely supporting indicators
of the learning process relating to using teaching materials in the learning process, using teaching materials and
other learning resources in the learning process, compiling the teaching materials themselves and starting and
ending the learning process according to the scheduled time.

The results of the graduation standard analysis show that the aspects of the spiritual and social attitudes
of students which are rated by teachers are very good which have a far higher value than aspects of knowledge
and skills that have enough categories. Indicators of concern are that some students are still unable to solve
problems that occur in learning activities. In the aspect of knowledge, it can be seen that students have not been
able to find facts, concepts, principles, and procedures related to learning material. As for the analysis of
learning difficulties, the function is to show the factors that can influence the learning process. While the results
show that all sub-indicators of learning difficulties analysis are in the sufficient category. This is seen in the
statement that students become less active while using existing teaching materials. Therefore the indicators of
learning difficulties analysis need to be improved to make students active in analyzing problems.

The results of the study of the analysis of student characteristics consisting of analysis of general
abilities, analysis of learning styles, attitude analysis, analysis of knowledge and analysis of skills. Acquisition
of analysis on aspects of the actual ability in terms of three indicators namely: general ability, creativity and
motivation towards learning. Judging from the assessment on each statement, there are most students stating the
problem in the use of teaching materials, feeling bored in studying Physics, lack of curiosity and feel difficulty
in learning Physics. For the analysis of learning styles including visual, audiotorial, and kinesthetic, the average
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learning style shown by students during learning is in the sufficient category. This indicator analysis data gives a
picture that students have different learning styles, therefore the incorporation of all learning styles will be better
so that students become accustomed to applying all types of learning styles that are actually owned by each
student, only it hasn't been applied well. Student attitude analysis which consists of spiritual and social attitudes
has an average percentage in both categories. This data analysis illustrates that students already have an
appropriate attitude towards religious teachings and social attitudes in each learning process.

For the analysis of knowledge which includes indicators of facts, concepts, principles and procedures
have an average percentage in the sufficient category. Based on the analysis for each sub-indicator it appears
that students still have problems in knowledge of facts, concepts, principles and procedures. This analysis data
gives an illustration that students still enjoy learning Physics by listening to the teacher lecture and memorize
formulas, and are not accustomed to understanding images, videos, or Physics objects in daily life. The results
of the skills analysis show students are still not skilled in doing paractic activities, based on the average skill
having a percentage in the sufficient category.

Independence analysis conducted for a preliminary study of the independence of students in learning
physics is done by giving a questionnaire. The questionnaire given was filled in by the students according to the
level of independence of the students. Based on the questionnaire obtained an average value of independence of
students by 62.29%. The data illustrates the independence of students already in the sufficient category. But if
the independence of the students continues to be trained, it will create a generation that is independent and able
to solve their own problems, especially in learning Physics.

Material analysis needs to be done before developing the electronic module because it is used as a basis
in knowing materials relevant to curriculum demands. Material analysis will also be related to the selection of
learning models and effective approaches, so that the learning objectives are as expected. Material analysis is
the identification of the material to be taught and arranging it systematically and linking one material with
relevant material, such as concepts, principles and procedures can be associated with natural phenomena in
everyday life. To facilitate analysis, it can first be made in the form of concept maps based on IC and BC. The
concept map made consists of thermodynamic material, mechanical waves, sound waves, light waves, optical
devices and symptoms of global warming. Based on the analysis of the task that has been done shows the task
given by the teacher is in accordance with the competencies to be achieved, according to the material being
studied, in accordance with the learning objectives and can improve the desired competencies.

Based on the analysis that has been done from the needs analysis, the characteristics of students, the
independence of the material and the task, the design of the electronic physics module for class XI high school
semester 2 using the integrated IBL model CTL approach. The results obtained in the design phase include the
results of electronic module design as needed, to produce a draft electronic module that will be used in research.
This electronic module is designed according to the module structure.
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Figure 1. Instructions for Use, Instructions for Teachers and Instructions for Students

DOI: 10.9790/7388-1002014152 www.iosrjournals.org 44 | Page



Development of Electronic Physics Module for Class X1 High School Semester 2 Using model Inquiry

TEEE W r T -
KOMPETENSI INTI KOMPETENSI DASAR
. Menunjukkan perilaku jujur, disiplin,
Wbyl don "";“_"‘"""‘""" O Sanggung jawab, pedul (gotong royeng,
Aleran.agama ydng Slenuinye kerjasama, toleran, dtxmi), santun, T Tadbator vy
responsif dan pro-aktif don kebesaron uban yorg mencitaken Shkap Piitoal
sikop sebagai bagian dari solusi atas dan mengatur clom jogod roya melolui Menyodari bohwa Tuhon YHE memberkan
o Aemahami menerapkan menganalisis Barbos barimsseldion dakrd bernferidas penganaton fenimeno oo fs don | hemaepuea kepede manusio stk berpe dlom
pengetahuan faktual, konseptual, secara efektif dengan lingkungan sosiol penguarcanys I dron
prosedural berdasarkan rasa ingin dan alam serta dalom menempatkan diri Wenusjukkan perilck fimich (memilki rasa | Skap Sosiol
tahunya tentang ilmu pengetchuan, sebagai cerminan bangsa dalam pergaulan ingin tohu; objektif; ajur: teliti; cermor; | 1. menenjukdan periloku ilmioh (memilii roso
teknologi, seni, budaya, dan humaniora Aila reun: hati-hatt: bertonggeng Jouob: ngln tahu: objektif: joje telt; cermet:

dengan wawasan kemanusiaan,
kebangsaan, kenegaraan, dan peradaban
terkait penyebab fenomena dan kejadian,
~ serta menerap-kan pengetahuan
prosedural pada bidang kajian yang
spesifik sesuai dengan bakat dan
minatnya untuk memecahkon masalah.

tekun: hoti-hati: bertonggung jowob:
terbuka; kritis; kreotif;inovatif dan peduli
linghangar) dolam kegiatan pengamatan,
pemecahan meselah don pelcksanaon tegas.

. menghergai kerjo individu dan kelompok
dolommelaksonakon don meloporkan hosil

Iterbuka: kritis: kreatif; inovatif dan pedli
lingkungon)dolom actiitas sehari-hari
Isebgal wejud implemestesi sikep dolam
melekuken pencobaon, melcporkon den
berdiskusi

Mengolah, menalar, dan menyaji dalam ranch
konkrit dan ranah ebstrak terkait dengan
pengembangan dari yang dipelajarinya di sekolah
secara mandiri, dan mampu menggunakan
metode sesuai kaidah keilmuan,

percoboon yang berhubungan dengon
kehidupon sehari-hari

A

TUJUAN PEMBELAJARAN

ASPEK PENGETAHUAN
Melalsi modul elektronik peserta didik dopat menjelaskon prinsip kerja mata dengon benor.

Meklui modul elektronik peserta didk depat mesdesiripskan 4 cocat poda mata dengon benar.
Melalul modul elektronk peserta didk depat mendeskripskan proses pembentukon boyangan pade

G

W

mata menggurckan kocomato dengon benar.

Meklui modul elektroni peserta didi depat mesentuben perbesaran bayongan poda mata
menggunckan kacamato desgan berer.

Melalui modul elektronk peserta didk depat mesdeskripskan proses pembentukon beyangon podo
kamero desgan berer.

Mealui modul elektronk peserta didik dopat mejeloskon prinsip kerjo kamero dergan bener,
Meklui modul elektronik peserta didik dopat mesentikan perbesaran bayongan poda kamera
dengan bener.

Meklui modul elektronk peserta didk dopat mendeskripskan proses pembentukon beyangan poda
Iep dengon benar.

Melalui modul elektronik peserta didi dopat menjelaskon prinsip kenjo lup dengan besar.
Meloll modul elektronkk peserta didk dopat menentuken perbesanan bayengon poda lp dengen
mata tidok berckomedesi desgan berer.

Meloli modul elektronik peserta didi dopat mesentuken perbesanan bayongon poda I dengan

e ©0
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Figure 2. Core Competencies, Basic Competencies, Learning Indicators and Learning Objectives
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Figure 3. Main Learning Materials
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Figure 4. Content of Material
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Figure 6. Inquiry Based Learning phases integrated contextual teaching and learning approach.
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After the electronic module planning stage the next stage is development. At this stage the electronic
module that has been designed will be seen for its validity. At this stage assisting researchers in developing and
improving electronic modules that are developed so as to produce a valid and practical electronic module.
Electronic module validation using the integrated IBL model CTL approach consists of four aspects namely
content, language, presentation and graphic aspects. The results obtained from the electronic module validation
stage are shown in Table 1.
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Table 1. Electronic Module Validation Results

Aspect Value V Category
Content 0,86 Valid
Language 0,86 Valid
Serving 0,90 Valid
Graphical 0,93 Valid

Based on Table 1, it is shown that the electronic modules developed with an average value of 0.89 are
in the valid category, with a V value greater than 0.6 based on the aspects of content, language, content and
graphics obtained. Thus it can be concluded that this electronic module can be used for the learning process. The
implementation phase aims to produce electronic modules in practical categories. At the implementation stage,
the practicality and effectiveness of the electronic modules has been validated. The practicality test is obtained
from the results of the questionnaire completed by the teacher and students. Results Questionnaire responses of
teachers in using electronic modules can be seen in Table 2.

Table 2. Results of Practicality of Electronic Modules by Teachers

Aspect Value (%) Category

Can be used 97,92 Very Practical
Easy to use 96,43 Very Practical
Interesting 96,87 Very Practical
Efficient 96,87 Very Practical
Average 97,00 Very Practical

Table 2 shows the practicality of electronic modules by teachers having an average of 97.00% with a very
practical category. That is, the electronic module developed is easy to understand, interesting, and can be used
efficiently by the teacher so that it can be said to be very practical for the teacher. While the electronic module
practicality data analysis by students can be seen in Table 3.

Table 3. Results of Practicality of Electronic Modules by Students

Aspect Value (%) Category

Can be used 89,02 Very Practical
Easy to use 88,47 Very Practical
Interesting 89,37 Very Practical
Efficient 94,29 Very Practical
Average 89,40 Very Practical

Based on Table 3 the average results of the practicality of electronic modules by students is 89.40%
with a very practical category. That is, the electronic module is easy to understand, interesting, and efficient in
the use felt by students. The effectiveness test is done by giving test questions before and after the use of
electronic modules to students, the effectiveness test is carried out on knowledge competence. Increased
competence of students' knowledge is obtained through differences in the average pretest results and the average
posttest results. Based on the results obtained, the average value of students' pretest is 32.46. After using the
electronic module obtained an average post-test score of 77.94. Following are the data of the students' pretest
and posttest results in Figure 10.
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Figure 10. Student Pretest and Postest Value Data
Based on the students 'pretest and posttest scores, it can be seen that the increase in students' knowledge
competence towards learning material using electronic modules. Following is the data presentation on students'
competency improvement based on the N-gain formula in Table 4.

Table 4. Data Increased Competence of Student Knowledge

Student Number Pretest Postest Ngain Category
1 12 60 0,55 Medium
2 44 68 0,43 Medium
3 24 72 0,64 Medium
4 36 76 0,63 Medium
5 32 84 0,77 High

6 20 76 0,7 Medium
7 48 80 0,62 Medium
8 28 80 0,73 High

9 40 84 0,74 High

10 16 60 0,53 Medium
11 60 88 0,7 Medium
12 60 84 0,6 Medium
13 32 88 0,83 High

14 40 84 0,74 High
15 52 92 0,84 High

16 24 68 0,58 Medium
17 12 72 0,69 Medium
18 20 68 0,6 Medium
19 48 84 0,7 Medium
20 24 76 0,69 Medium
21 44 80 0,65 Medium
22 20 76 0,7 Medium
23 52 92 0,84 High

24 28 88 0,84 High
25 36 84 0,75 High

26 28 80 0,73 High

27 12 76 0,73 High
28 12 60 0,55 Medium
29 32 68 0,53 Medium
30 28 84 0,78 High

31 16 72 0,67 Medium
32 56 76 0,46 Medium
33 52 92 0,84 High

34 16 80 0,77 High

35 32 76 0,65 Medium

Referring to Table 4, it can be seen the comparison of results for pretest and posttest, then it can be
seen an increase in student learning outcomes using N-gain scores. Based on an analysis of student learning
outcomes on knowledge competency using gain scores, it can be stated that there is an increase in the average of
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learning outcomes. This is clearly seen in the results of an increase in gain score of 0.67 which is categorized as
moderate. Therefore, it can be concluded that the electronic modules used can improve students' knowledge
competency and are declared effective for use in learning activities in the medium category.

The evaluation stage consists of two, namely formative and summative evaluation. Formative evaluation stage is
the stage of data collection conducted for each stage used in the improvement process, meaning that formative
evaluation aims to revise the electronic module using an inquiry based learning model integrated contextual
teaching and learning approach in accordance with the inputs at each stage of the development model. The first
stage of the ADDIE development model is analysis, during this stage suggestions are given to add preliminary
studies. The second stage in product design is in accordance with the analysis conducted, at this stage there are
few obstacles namely in designing electronic modules. Everything can be overcome, so that the resulting
electronic module design is in accordance with the advice of the supervisor and validator. At the development
stage the validity of the electronic module research instrument was carried out, for this stage not too significant
difficulties were found in hindering this research. The results of the development stage are obtaining valid
categories for research instruments and electronic modules using an inquiry based learning model integrated in
the contextual teaching and learning approach.

Furthermore, at the implementation stage a limited trial is carried out to produce electronic modules with
practical categories. However, at this stage there were no difficulties which could hamper this research. The
implementation results obtained are electronic modules with effective tendencies. As for effectiveness seen from
the knowledge competence of students, at this stage there are no significant errors to be corrected. After
conducting a formative evaluation for each stage of the development model and having been revised in
accordance with the advice given, a summative evaluation is carried out. Summative evaluation is done at the
end of the program, so that it can be concluded that the electronic module using the IBL integrated CTL
approach is in the valid, practical, and effective criteria.

V. Conclusion
Based on the results of research and development carried out starting from the analysis, design,
development, implementation, and evaluation obtained an electronic module using an inquiry based learning
model integrated contextual teaching and learning approach with valid, practical and effective criteria the
following conclusions are obtained:

1. The electronic modules developed are valid criteria with an average value of 0.89. The validation includes
aspects of content, linguistic, serving, and graphic. Products developed after validation are valid criteria.

2. Practicality for the use of electronic modules by teachers and students namely 97.00 and 89.30 which are
very practical criteria. Thus, the development of electronic modules received positive responses from both
teachers and students.

3. The results of the effectiveness stage using a gain score, can be declared an average increase in learning
outcomes. This can be seen through the increase in gain score of 0.67 which is categorized as moderate.
Thus, it can be concluded that the electronic module uses an integrated inquiry-based learning model
integrated contextual teaching learning approach otherwise effectively used in learning.
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