PILLAR OF PHYSICS EDUCATION

) ISSN (Print) : 2337-9618
Vol. 15 (3), 2022, page.225-234 el oo aedon

DEVELOPMENT E-BOOK GUIDED INQUIRY MODEL PHYSICS
INTEGRATING MULTIMEDIA FOR WAVE PROPAGATION,
STATIONERY AND SOUND WAVE LEARNING MATERIALS

Rathika Maffira, Yurnetti'”

! Department of Physics, Universitas Negeri Padang, JI. Prof. Dr. Hamka Air Tawar Padang 25131, Indonesia

Corresponding author. Email:yur_dian@fmipa.unp.ac.id

ABSTRACT

Covid-19 pandemic has changed learning process commonly done directly in school to distance/ online
learning. Consequently, it needs media in order to improve students' motivation and critical thinking skill, such
as digital book utilizing interactive multimedia using guided inquiry learning model. Purpose of the research was
to measure validity and practicality of guided inquiry model of Physics e-book integrating multimedia for wave
propagation, stationary wave, and soundwave learning materials in grade XI of Senior High School. It used a
research and development method with Plomp model. The instrument to assess validity was a questionnaire
consisted of 4 components, in which each components had 6 aspects of assessment. Meanwhile, the instruments to
assess practicality were one-to-one evaluation interview and practicality questionnaire. To analyze data, it used
persentase analysis. The Analiysis used is quantitative techniques. Result of validity analysis conducted by 5
validators (3 lecturers from physics department in State University of Padang and 2 physics teachers from SMAN
1 Harau Regency) shows that it is 90,89%, which means very valid. Beside that, result of practicality analysis
conducted by 6 students and 2 teachers shows that it is 95% from students and 83,45% from teachers, which
means it is very practical. So, it can be concluded that guided inquiry model of Physics e-book integrating
multimedia for wave propagation, stationary wave, and soundwave learning materials in grade X1 of Senior High
School is valid and practical so that it is proper to use in learning process
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I. INTRODUCTION

Education is a very important component in facing the challenges of the 21st century. In the century This
science and technology develops without limits. These technological advances provide easy access to students in
terms of education [1] Education 4.0 can change the utilization of information in a easy in economi, politich,
education, etc [2] this is indicated by the availability of various online learning spaces such as e-learning, zoom,
google meet, etc. Therefore, supporting human resources are needed, both in terms of spirituality, knowledge, or
skills in facing the development of the 21st century. Realizing this, of course, the role of the government is very
much needed, one of which is by setting the 2013 curriculum for every level of education.

Educational level is the basic stage that is determined based on the level of development of students, the goals
to be achieved and the abilities developed [3]. Indonesia has levels of education, including basic, secondary, and
higher education levels, which are at the level of tertiary institutions. SMA is located at the level of education units
at the secondary education level with one of the subjects contained in the 2013 curriculum is physics.

The 2013 curriculum emphasizes holistic learning, which can touch on a wider scope which consists of
cognitive, effective and psychomotor in students[4]. Students are expected to be able to find or build their own
knowledge that will be learned and be able to apply the knowledge that has been obtained. The teacher in learning
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has a very important role as a facilitator who will guide students in finding their knowledge. Based on the demands
of the 2013 curriculum, students are required to be able to think critically and analytically and be able to utilize
technology in every lesson, especially physics subjects. The hope is that with the abilities they have, they can help
teachers or students in the learning process during the current covid-19 pandemic.

Pandemic covid-19 has led to major changes to the learning process. The learning process, which was initially
carried out at school, is currently being carried out online. The implementation of learning carried out online or
online certainly requires different preparation from learning that is carried out as usual in schools. Online
learning requires teachers or students to be able to develop their skills and creativity in delivering and finding
learning materials. One thing that can be done is by changing learning facilities such as teaching materials that
usually use printed teaching materials into technology-based or digital teaching materials. Teaching materials are
one of the needs in the learning process carried out in schools [5]. One of these teaching materials is student text
books.

Text books absolutely exist as a guide for students in obtaining information. Textbooks are one of the most
important sources of information for students, with the availability of quality textbooks, it will certainly support
increased interest and student learning outcomes [6]. The benefits of textbooks include, (1) It can speed up the
discussion of study materials. (2). Students can study the study material that will be taught earlier. (3) In the
textbook, it is also possible to insert exercises that must be done by students with contextual problem-oriented
orientation. (4) Questions can be made based on textbooks so that the assessment is more appropriate to students'
abilities. (5) With the textbook, the theory conveyed by the teacher that cannot be understood in class, students
can learn again from the textbook [7].

E-book have an orderly presentation, the language used is easy to understand and the information conveyed
is more in-depth. Advantages ofe-books among others, ease of browsing and reading, saving paper materials, and
can be combined with interactive media such as animation, video, and images. The use of animation in physics
learning can increase students' attention [8]. It is hoped that withe-books This can trigger students' interest and
motivation to think critically in the learning process..

Based on the results of observations in one high school, it is known that teachers during the learning process
tend to use textbooks that are already available at school. In other words, textbooks designed by teachers
themselves, whether in print or electronic form, are still minimal/limited for use by both teachers and students.
The use of learning models in the learning process cannot be carried out properly because the learning process is
carried out remotely or online, so teaching materials are needed that can assist in the distance learning process.
Judging from this situation (Guided Inquiry).

Guided Inquiry Learning is a stage in the learning process that prioritizes the process of thinking critically
and analytically to seek and find a definite answer for the problem in question [9]. Through digital textbooks(e-
books) With this guided inquiry model, it is expected to increase the activeness and critical thinking of students.
E-book This study was designed on the material of traveling waves, stationary waves and sound waves in class XI
semester 2.

The reason the researchers took this material is based on the results of observations in one high school, where
the material of traveling waves, stationary and sound is one of the materials that are considered difficult by students
of class XI semester 2, and also based on the results of previous research, namely this material is considered
difficult to learn. studied by students in class XI semester 2 [10]. Based on the explanation above, the researcher
aims to develop and determine the validity and practicality of the E-book Guided Inquiry Model Physics
Integrating Interactive Multimedia In Materials of Walking, Stationary and Sound Waves Class XI Semester 2
high school.

Il. METHOD

The research method used in this study is a development method Research and Development / RnD. This
development research is one of the research methods often used to produce a particular product [11]. The model
used is the Plomp model which consists of 3 stages, namely for the first stage of the initial investigation
(preliminary research), the second stage is the formation of a prototype (prototyping stage) and the third stage is
trial and (assessment phase) [12].The cognitif-based teaching material was designed / development end model of
Plomp [13].

The time and place of the research was carried out in the odd semester of the 2021/2022 academic year, with
the exact research being SMAN 1 Harau District. The research subjects are physics lecturers, FMIPA UNP, physics
teachers and class XII students, while the objects in this study aree-books physics guided inquiry model that
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integrates interactive multimedia on the material of traveling waves, stationary and sound class XI semester 2
SMA.

The initial investigation stage is carried out needs analysis, curriculum analysis, literature study and
conceptual framework development. As for the formation of the prototype carried outexpert review and tested one-
to-one evaluation. This research is limited to the test stage one-to-one evaluation to see practicality of the
developed textbooks. For each prototype, a formative evaluation test will be carried out, as shown in the following
figure:

Uji lapangan (field fasf)
Revisi besar Penerimaan penggguna keterlak=anaan
4 Revisi
Eelompolk kecil (small group)
Keefektifan keterlaksanaan

Fevisi

Penilaian ahli Satu-zatu

{expert review) (one-to-one)

Fevizi

Evaluasi diri sendiri
self evaluation)

Fevisi kecil

Fig. 1.Tessmers formative evaluation stages

The instrument used in this study is a validity questionnaire to assess the validity of the e-books, next is the
interview sheet one-to-one evaluation as well as a practicality questionnaire to see the practicality of e-books
developed. The data obtained from the validity and practicality instruments will be analyzed using the following
formula:

Many Score
Score = —Y 2072 1)
score max

The decision results on the validity/practicality category obtained after processing the data are presented in Table
2.

Table 1. Validity and practicality categories

Interval Information
0% - 20% Very Less
21% - 40% Not Enough
41% - 60% Enough
61% - 80% Tall
81% - 100% Very High

(Source: Modified [14])
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I11. RESULTS AND DISCUSSION

A. Preliminary investigation (preliminary research)

Meanwhile, based on a survey conducted on digital textbooks, some data were obtained including 1)
Textbooks have not used the guided inquiry learning model for traveling, stationary and sound waves, 2) books
have been compiled based on basic competencies and indicators of achieving the required competencies, 3 ) digital
textbooks already present pictures that match the material described, 4) textbooks are presented in the form of flip
PDFs but are not yet equipped with interactive multimedia. . The survey results can be seen in appendix 1. 4)
textbooks are presented in the form of flip PDF but not yet equipped with interactive multimedia. The survey
results can be seen in appendix 1. 4) textbooks are presented in the form of flip PDF but not yet equipped with
interactive multimedia. . The survey results can be seen in appendix 1.

The results of observations in one high school are known that teachers during the learning process tend to
use textbooks that are already available at school. In other words, textbooks designed by teachers themselves,
whether in print or electronic form, are still minimal/limited to be used by teachers and students. The learning
process during the pandemic is carried out online/offline using Telegram and WhatsApp Groups. The use of
learning models in the learning process cannot be carried out properly because the learning process is carried out
remotely or online, so teaching materials are needed that can assist in the distance learning process. Judging from
this situation, the thing that can be done in order to increase the activeness and critical thinking of students in the
learning process is to design textbooks into digital textbooks using a guided inquiry learning model (Guided
Inquiry).

Furthermore, an analysis of the curriculum used in the school was carried out, based on the results of
observations the curriculum used by the school for now is the 2013 revised 2017 curriculum. Then a literature
study was also carried out, namely as follows. (1) Stages of guided inquiry learning (2) e-book consists of several
components, namely cover, user guide, competencies to be achieved, activity sheet, evaluation sheet, glossary
sheet, answer key and literature. (3) The physics e-book development model used is the Plomp model which
consists of three stages including the initial investigation stage, the prototype formation stage and the last one is
the assessment stage.

The last stage in the initial investigation is to carry out a conceptual analysis that functions to analyze the
concepts in the material of traveling waves, stationary and class XI sounds that will appear in the textbook that
will be developed. The results of the analysis will form a concept map on the physics e-book guided inquiry model
integrating interactive multimedia for traveling, stationary and sound waves for class XI semester 2.

B. Prototype Formation (Prototyping Stage)

The resulting prototype I is an e-book of physics guided inquiry model integrating interactive multimedia on
traveling wave material. The design consists of covers, as well as stages of guided inquiry learning, competencies
achieved and student activity sheets.

Fig. 2. Cover e-book
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The results of the prototype |l were obtained from the results of the self-evaluation test. The results of the
self-evaluation test are that the ebook does not require revision because the components are complete. Self-
evaluation is useful to see the completeness of the guided inquiry model physics e-book integrating multimedia on
traveling, stationary and sound waves for class XI in the second semester of high school.

In the third prototype stage, a formative evaluation consists of (Expert Review) and one-on-one trial (one to
one evaluation) to get the level of validity and practicality of the physics e-book. The results of the validity test
are obtained:

1) Content Component

The assessment of the content components includes conformity with Basic Competencies, conformity of
content with students' abilities, scope of questions contained in the content e-books, the suitability of the substance
of the material with the characteristics of the material, content e-books can add insight for students, and the
suitability of the served in it.

100%

95%

90%

85%

80%
i i iii iv v vi

B Score

Fig. 3. Content Component Validity Analysis

2) Language Component

Assessment on the linguistic component includes the shape and size of the letters used, the clarity of the
information provided, the language used in accordance with the rules of using the correct language, the clarity of
the language used, the ease of understanding the language used, and the use of consistent symbol.

96%

94%

92%

90%

88% ——

86% ——

84% -

82% —— —

80% . - . ;
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Score 90% 85% 90% 95% 90% 85%

Fig 4 . the Analysis of the Validity of the Language Components
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3) Components of Serving

Assessment on the presentation component includes conformity with indicators, conformity with learning
objectives, questions that have been prepared have led to learning objectives, clarity of the questions presented,
systematic from books, and books have been compiled based on the steps of the model used.
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Fig. 5. the Analysis of the Validity of the Presentation Components

4) Graphic Component

The assessment on the graphic component includes the type of font used, the size of the font used, the
appearance of the image e-books, the clarity of the images presented, the illustrations used have been seen with
clear and display e-books have been able to attract learning interest from students.
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Fig. 6. The Analysis of the Validity of the Presentation Components
Based on the figure, the average for the validity of the inquiry model physics e-book is obtained

Supervised integration of multimedia on traveling, stationary and sound waves for class X1 in the second
semester of high school is 90,89%. The average validation results can be seen in the following table 2:
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Table 2. The average of the results of the validity of

No  the components assessed Score Category
1 Contents 93,3 Very high
2 Language 88,17 Very high
3 Presentation 93,3 Very high
4 Graphics 88,17 Very high

Average 90,89 Very high

After the product in the form of an e-book physics guided inquiry model integrating multimedia is validated
by the validator, the next step is to do a small class trial or one to one evaluation using an interview sheet conducted
to 6 class XII students at SMAN 1 Harau District then also a practical test was conducted on two physics teachers
and 6 students of SMAN 1 Harau District.

The results of the practicality questionnaire from 2 physics teachers at SMAN 1 Harau District obtained an
average practicality of e-books physics guided inquiry model integrating multimedia on the material of traveling
waves, stationary and sound class X1 semester 2 SMA is 83.45% with a very high category.

The results of a practical questionnaire from 2 physics teachers at SMAN 1 Harau District for each aspect
can be presented in the form of the following diagram

100%
95%

90% A A
9 A
85% ' 84%

85%

80% e
75%
Ease of Use Learning time Benefit
efficiency
Score

Fig. 8. Graph of Teacher Practical Results

The results of the practicality questionnaire from 6 students of SMAN 1 Harau District can be presented in
graphic form as follows:

100%

98% /‘
96% /

m Score
94%
92%
90%
Ease of Use Learning time Benefit
efficiency

Fig. 9. Graph of Students' Practicality Results
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In addition to using a practicality questionnaire, the researchers also conducted test one to one evaluation
through interview sheets distributed to students. After seeing the results of the interview sheets filled in by the
students, the researcher can conclude that the guided inquiry model physics e-book integrating multimedia in the
material of traveling waves, stationary and sound class XI Semester 2 senior high school can increase the interest
and motivation of students in the learning process.

Based on the research that has been doneat SMAN 1 Harau Districtthat is starting from the initial
investigation(Preliminary Research)by means of observations to schools to analyze needs. Based on the results of
observations found in schools that learning is currently carried out with online and offline systems, for online
learning using telegrams and whatshaap groups as learning tools, while for books used in the learning process
teachers still depend on printed books provided by the school. . Based on the needs analysis carried out, it is
necessary to have new innovations that can facilitate learning activities and support the interests and motivation
of students in the learning process. One alternative that can be done is to develop electronic textbooks ore-
bookguided inquiry physics model integrates multimedia on the material of propagation waves, stationary and
sound class XI semester 2 SMA.

E-book guided inquiry physics model in the view of structure referring to Regulation of the Minister of
Education and Culture of the Republic of Indonesia Number 8 of 2016 which states that the textbook consists of:
1)The beginning of the book in the textbook must fulfill the title page, publishing page, foreword page, table of
contents page, picture list page,and page numbering, 2)The contents of the book in the textbook must meet the
material aspects, linguistic aspects, presentation aspectsmaterial, and graphic aspects, and 3)The final part of the
book in the text book must fulfill information about bookkeepers, glossary, bibliography.Special
characteristicsdigital bookthis isthe existence of multimedia in the form of videos and virtual labs that can increase
the motivation and interest of students in addition to digital books or digital bookse-book It also uses a guided
inquiry model with an orientation syntax, formulating problems, formulating hypotheses, collecting data, testing
data, and drawing conclusions that can provoke students' critical thinking.. Coverage of material on the bookthis
digital is propagation wave, stationary and sound waves.

Based on the results of the revision of the validator's suggestions Guided Inquiry Model Physics e-book
already has a proper description as a text book. The structure and order of presentation have been adjusted to the
proper structure of the text book.Guided inquiry physics e-book integrating multimedia has an average level of
validation for the content component 93.3%, for the linguistic component is 89.17%, for the serving component
93.3%, and for the graphic component is 89.17%. In the four components that were assessed, the presentation
component and content component had the same average value and the language and graphic components also had
the same average value. E-book. The physics of guided inquiry models integrating multimedia have been improved
as well as suggestions and inputs given by olAndh validator, both in terms of content, presentation, and addition
of information and questions that can encouragecritical thinking and increase students' learning motivation

The second result that has been achieved in this research is Judging from the results of practicality carried
out by 2 teachers and 6 students, the researcher took the subject of 6 students based on the state of learning that
was carried out fully online. The teacher suggests bringing in limited students by grouping them based on the
ability level of the students. As for the resultspracticality ofphysics digital book Theory propagation, stationary
and sound waves that integrate multimediahas a high level of practicalityvery goodaccording toteacher
andstudent.Practicality is the level of ease experienced by educators in teachingstudentby using a product or
teaching material. Based on data analysis from the practicality of the teacher, the average practicality is obtained
84.72%for the convenience aspectusage, 81.25% for the aspect of time efficiency, and 84.38% for the benefit
aspect, where the time efficiency aspect has a lower value than the other two aspects. The analysis of practicality
data by the teacher is obtained on average 96.76% for ease of use, 93.75% for time efficiency and 96.88% for the
ease of use aspect.

Based on the results of the practicality test, it can be seen thatphysics e-book guided inquiry model integrating
multimedia on traveling, stationary and sound waves in class Xl in the 2nd semester of high schoolhave
averageeasy to use in the physics learning process. The language used, the content of the material, and the learning
activities inphysics e-book easy to understand by students in learning, as well as books digital teachingcan be used
at anytime with needs. E-book guided inquiry physics model integrating multimediaThis is useful in developing
students' knowledge and relating it to everyday life. Besides the book digital teaching also useful in transferring
students' physics knowledge into technology. Book display and presentation digital teaching interesting,
interesting color composition so that it triggers the enthusiasm of students to read.

Based on the discussion that has been described previously, thene-bookguided inquiry physics model
integrating multimedia on moving, stationary wave materialand the sound of class XI semester 2 high school
suitable for use as a learning resource in schools. Teachers can use books teach electronics. This is to make it
easier and save time in the learning process because e-book guided inquiry physics model integrating multimedia
it already has a level of practicality very good. E-book guided inquiry physics model integrating multimedia can
be used as an alternative source of learning for teachers to improve students' abilities inimprove critical thinking.
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The result of data analysis showas that the guided inkuiry model of physics e-book which four of the first ease
in accessing it, the second it’s usefulness in learning , the third it’s attractiveness in the learning process and the
last is it’s high level of effeciency [14].

According to previous reserach, the use of physics e-books that integrate interactive multimedia is very
practical , interesting and eassy too use[15]. E-book guided inquiry physics model integrating multimediacan be
used by students during the learning process because it has a high level of practicality very high according to
students. Students can relate physics material with video and simulation so that it can increase students' interest
in learning.

IV. CONCLUSION

This guided inquiry physics e-book integrates multimedia needs to be tested more widely so that the scope
and quality of this product can be met because the research have only reached the practicality stage and have not
yet reached the effectiveness stage. The validity of the guided inquiry model physics e-book integrating multimedia
is in the very high category with an average of 90.89%. Practicalitye-books physics is in the very practical category
with the average value obtained is 83.45% by teachers and 95.80% for students, so the guided inquiry model
physics e-book integrates practical multimedia used as a textbook on traveling wave material, stationary and sound
class XI semester 2 senior high school
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