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Introduction

Abstract: Digital teaching materials are one of the alternative solutions in the learning
process in the era of digitalization 4.0. One of the digital teaching materials that can be
developed in digital form is student worksheet. In addition to digital teaching materials,
the selection and use of learning models is also important in supporting the learning
process in schools. One of the learning models that can be used is the PBL (Problem Based
Learning) learning model. This study aims to describe the feasibility of PBL-based sound
wave electronic student worksheet digital teaching materials using the Liveworksheet
application for high school students. This type of research is research and development
(R&D) using the ADDIE model. The test subjects were students of class XI MIPA PC (Prima
Cendekia) Senior High School of 3 Mataram. Data collection techniques through
observation and distribution of questionnaires. The data obtained were analyzed
qualitatively and quantitatively using quantitative descriptive statistics. The results
showed that the PBL-based sound wave electronic student worksheet that had been
developed obtained an assessment score from expert validation of 0.86 (very valid) with
90.6% reliability (reliable) and practitioner validation of 0.83 (very valid) with 95.55%
reliability (reliable). Based on these results, it can be concluded that the PBL-based sound
wave electronic student worksheet is proven valid so that it is suitable for use in the
learning process in schools.

Keywords: ADDIE Model; Electronic student worksheet; Sound Waves; PBL Learning
Model.

the Indonesian people still get a decent education and do
not lag behind other countries. The Indonesian

The COVID-19 pandemic has had a very broad
impact on human life, especially education (Agung,
2020; Pantan, F., & Benjamin 2020; Joharudin et al., 2020).
It was noted that starting March 2020, the Indonesian
government through the ministry of education and
culture announced to study from home (Kurniawan,
2020; Siregar & Jubba 2020; Sanjaya, 2020). This policy
has an impact on nearly tens of millions of students in
Indonesia from elementary to tertiary levels who no
longer study as usual in the classroom (Rokhani, 2020;
Erni et al, 2020). This situation certainly makes the
government and education observers work hard so that

How to Cite:

government provides a study quota for all students in
Indonesia while studying from home. Some applications
that are used to study from home include zoom
meetings, google classroom, WhatsApp, etc. (Pakpahan
& Fitriani 2020; Maulah, S., & Ummah, 2020; Satriah, L
et al., 2020). However, the facts on the ground show that
some students are not used to using the application, so
they have difficulty learning from home. Students are
accustomed to learning to use printed textbooks directly
so that when online-based learning is carried out they do
not understand the material well at all (Wardani, A., &
Ayriza, Y. 2020; Sabiq, 2020). This is certainly a challenge
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for educators to present interesting and accessible
learning media and teaching materials for students
during a pandemic.

Learning activities in Indonesia apply the revised
2013 curriculum which makes students as learning
centers or Student Centered Learning and teachers or
educators as facilitators in learning (Jayawardana &
Gita, 2020; Zakaria, M. P. 2021). Realizing the active
involvement of students in learning is not an easy thing.
As a solution to the impact of the Covid-19 pandemic,
educators are required to be able to design teaching
materials and learning media as innovations by utilizing
online media (Parlindungan et al., 2020; Jaelani et al.,
2020; Solviana, 2020). As an effort to realize the active
involvement of students in the learning process,
especially in physics subjects, we need an appropriate
media and teaching materials that can meet the needs of
students, especially during the Covid-19 pandemic
(Gusty et al., 2020; Najuah et al., 2020; Maemunawati, S.,
& Alif, M. 2020). The process of adapting new learning
habits after the Covid-19 pandemic, one of the things
needed for the learning process is the existence of online
teaching materials using interesting and easily accessible
media for students (Alperi, 2020; Anugrahana, A 2020).
To realize interesting learning, it is necessary to develop
digital teaching materials packaged in online learning
media in the form of Electronic student worksheet.
Student worksheet is one of the teaching materials that
can be used and supports the teaching and learning
process (Prastowo, 2014). Student worksheet are known
as printed teaching materials, in their development the
student worksheet can be presented in electronic form
not only presenting material, but also equipped with
videos and interesting pictures that can improve or
strengthen participants' understanding students in
studying the material presented (Alhikmah, 2021;
Wahyuni et al., 2021).

The development of this electronic student
worksheet can use various IT applications, one of which
is using the Liveworksheet application which is
available for free on Google. This application can be
accessed by educators and students online so as to
facilitate learning. Research conducted by Prabowo, A
(2021) using a live student worksheet application can
improve student learning outcomes. The results of
research by Widiyani, A., & Pramudiani, P. (2021)
concluded that the development of electronic student
worksheet using a live student worksheet application
can be used as a means to facilitate students in
understanding learning materials.

Learning physics, especially sound waves, in
addition to using appropriate media and teaching
materials, also requires learning models that are in
accordance with the conditions of students' needs. One
alternative learning model that can be used is Problem
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Based Learning or PBL. PBL is a learning model that uses
real-world problems as a context for students to learn
how to think and solve problems, and can gain essential
knowledge and concepts from subjects (Setyorini et al.,
2011; Cahyani et al., 2017; Maryati, 2018). Thus, students
are easier to learn and are expected to master the
important concepts presented in learning physics. Based
on the description above, it is important to conduct
research on the feasibility of digital teaching materials as
online learning media in the form of PBL-based sound
wave electronic student worksheet wusing the
Liveworksheet application for high school students. The
purpose of developing this electronic student worksheet
is to improve the critical thinking skills of high school
students.

Method

The type of research used is research and
development. According to Sugiyono (2012) research
and development is research that is used to produce
certain products, and test the feasibility of the products
developed. The research development model used is the
ADDIE model. The ADDIE model is a simple and easy
to learn development design model. Development with
the ADDIE model includes: 1) Analysis, 2) Design, 3)
Development, 4) Implementation, and 5) Evaluation.

The analysis phase aims to analyze information
related to conditions in the field so that it can become a
stronger basis for developing research products. At this
stage, 3 analyzes are carried out, namely: 1) Learner
Readiness, 2) Material Characteristics, and 3) Learning
Resources Characteristics. The planning stage (design)
aims to make plans related to research products. There
are several components planned at this stage, which are
related to the design of the electronic student worksheet
that will be developed. The development phase aims to
develop the product. Development consists of initial
product draft development, expert validation and
practitioner validation. The development of product
drafts includes learning materials, learning models and
the final display of the product and is developed using a
live student worksheet application that is available for
free on Google so that it is digitally based. The product
draft that has been developed will then be validated by
experts and practitioners. Each stage of development
will continue to be revised and refined.

The feasibility test of the product developed was
assessed using expert validation questionnaires and
practitioner validation. The types of data used in this
research are qualitative data and quantitative data.
Qualitative data obtained from the results of the
validator in the form of suggestions, comments and
input as material for improvement of the developed

product. Quantitative data obtained from the results of
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expert validators using a Likert scale of 1 to 5, 1 = very
poor, 2 = not good, 3 = quite good, 4 = good, 5 = very
good. The results of practitioner validation use a Likert
scale of 1 to 4, 1 = not good, 2 = quite good, 3 = good, 4
= very good. Product validation results are calculated
using the following formula 1.

Total score obtained

Validation score = ———————— (1)
Maximum score

The validation results from the assessment obtained are
then converted to the product validity criteria as
presented in Table 1.

Table 1. Product Validity Results Criteria

Scoring Results Validity Level
0.81-1.00 Very Valid
0.61-0.80 Valid
0.41-0.60 Quite valid
0.21-0.40 Less Valid
0.00-0.20 Invalid
(Azwar, 2013)

Furthermore, the reliability test of this study used
the Borich method known as the Percentage Agrement
(PA). This means that the percentage of agreement
between the values is a percentage of the suitability of
the values between the first assessment and the second
assessment. The instrument is said to be reliable if the
percentage value of the agreement is more or equal to
75%. The following formula for Percentage Agrement as
follows:

A-B
PA=(1-22)x100 % 2)
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Keteranngan:

PA : Percentage Agreetment
A : Greater rater score

B : Lower rater score

The  next  stage of  implementation
(Implementation) aims to determine the response of
students to the product being developed. At this stage, a
limited trial will be conducted on students of class XI
MIPA PC Senior High School of 3 Mataram. This PBL-
based electronic student worksheet is accessed using an
online live student worksheet application using the
cellphone of each student by first logging in using the
"students access" menu in the application. Finally, in the
evaluation stage, evaluation in the ADDIE model can be
carried out at every stage, so it is very flexible when it
comes to making improvements to the product to be
developed. In this study, evaluation only consisted of
formative evaluation. Formative evaluation aims to
assess a product in terms of the format and validity of
the product, so that this evaluation is carried out
repeatedly to produce a good product.

Result and Discussion

Development of Electronic student worksheet using the
Liveworksheet application

The product produced in this study is a PBL-based
electronic student worksheet using a live student
worksheet application. The Liveworksheet application
can be accessed for free wusing the link
https:/ /www.Liveworksheets.com/. This application
provides two menu options, namely teachers access and
students access.

« > c

& liveworksheets.com

= & O :

Y LIVEWORKSHEETS

About this site

Search interactive worksheets

Home Interactive worksheets

Students access

F Share on Facebook

Not interestad

Adwas
inthis ad inappropriate

Latest contributions

Make interactive worksheets

Seen this ad
multiple times

Most popular yesterday Most popular this week

English - Espaiiol
Advanced search

Make interactive workbooks Help

Teachers access

P Share on Pinterest

Following

Students can access products that have been made
by teachers or educators by logging in as student access.
Products that have been made by teachers can be

Figure 1. Liveworksheet application start menu

accessed at any time as long as there is an internet
network, so that students can open and learn whenever
they have time. This electronic student worksheet is very
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well used in classroom learning with limited study time
because it can be accessed repeatedly according to the
needs of students and teachers. Teachers can add

October 2022, Volume 8, Issue 4, 2255-2265

materials or assignments according to learning needs.
However, the drawback is that students and teachers
cannot access this electronic student worksheet offline.

& liveworksheets.com/workboaoks/

wLIVEWORKSHEETS

B

English | Espafiol

Student log in

Usemame ]
Password [

[CJRemember me

| Enter |

Register as a student

Forgot my password

Figure 2. Students log in as students

Sound wave electronic student worksheet display results
The electronic student worksheet product that
has been developed can be seen in Figure 3. Figure 3 is

the development stage of the ADDIE model which
contains cover displays, pretests, posttests and a
summary of sound wave material.

& liveworksheets.com/myworksheets.asp

YYLIVEWORKSHEETS

earch Interactive worksheets

Home About this site Interactive worksheets

Students access

My worksheets
Shared / Private

V LEMBAR KIRIA PESERTA DD

hared worksheets

earch my

LEMBAR KERIA PESERTA DIDIK

Make interactive

English - Espafiol

Advanced search
worksheets Make interactive workbooks

Community Help

fuadi «

Q

Order results. [Newest first ~

LEMBAR KERIA FESERTA DIDIK

II

LEMBAR KERIA FESBRTA. DIOIK

Aad A LT A
Figure 3. Display of electronic student worksheet before revision
© (26) Whatsapp 3 | rr Jumal Hmish Profesi Pendidikan X | G kalkulator online - 2 85 Live Worksheets - My interacive < E T ) Gl G|
€« > c @& mywor casp =« W O @
My interactive workbooks
Make new workbook:
Title \: (e.0. Geography - Grade 3)
Make new workbook
= g 7 LEMBAR KERIA FESERTA DIDI 3
= - ix s
- e o=
': T I
9 E
~*1. Soal Pretest GB T ~*2. Soal Posttest GB
: T I
= X i
1. fl, 4.
. R o=
: =
Edit content Edit content Edit content -
EY gambier2iog = Showal | 3

Figure 4. Display of electronic student worksheet after revision
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PBL-based Sound Wave Electronics Student Worksheet

The developed electronic student worksheet is
combined with the PBL learning model on sound wave
material. The PBL stages developed in this product
include; a) Reviewing and presenting problems, b)
Developing strategies, c) Implementing strategies, and
d) Discussing and evaluating results. The following are
the stages of the PBL model developed in the sound
wave electronic student worksheet.

October 2022, Volume 8, Issue 4, 2255-2265

a. Reviewing and presenting problems

At this stage, contextual problems related to
everyday life are presented on the sound wave material.
Students are stimulated to understand the subject matter
based on what they experience in real life. An example
of a question given is “Have you ever whispered in your
friend's ear? When you whisper into your friend's ear,
why do your hands clench into a funnel? What does that
have to do with the sound waves that come out of your
mouth? This section also presents several supporting
questions related to the material being studied.

ﬁ : A. Mereview dan Menyajikan Masalah

ﬁ ﬂ L i A o e

ﬁ = yo Berpikir Kritis

:’ﬁl s 1. Pernahkah kamu berbisik bisik di telinga temanmu? Ketika kamu berbisik ke telinga
:’ﬁl 5 temannu mengapa tangannu mengepal membentuk corong? Apa hubungannya dengan
Z'ﬁ' ﬁ bunyi yang keluar dari mulutmu?

=3

‘g

=3

: 5 Perhatikan soal — soal berikut !

— ﬂ 1. Bagaimana prinsip kerja alat USG untuk melihat bayi dalam kandungan. Apa

ﬁ s hubungannya dengan gelombang bunyi?

=

=

= 5sLIVEWORKSHEETS

Figure 5. The stage of reviewing and presenting the problem

b. Strategize
At this stage students are expected to be able to
respond to the questions posed in stage 1 by

conducting simple experiments in small groups that
have been formed by students according to their
respective groups.

Menyusun Strategi

:Els B.

==

=3 .

Ayo Mencoba

Alat dan Bahan

== | I;

‘E! 2. Buku tulis
< s 3. Pulpen
\~E| p

=3 .

Gambar 6. Pipa

Menganalisis karakteristik gelombang Bunyi

Satu buah pipa ukuran 50 cm dengan diameter 5 cm

Figure 6. Stages of Strategy
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c. Implementing strategy other sources. After that, students are expected to be able

At this stage, students look for actual and valid to write answers on the sheets that have been provided
references through learning videos that have been based on the results of each group's discussion.
provided on electronic student worksheet or through

C. Menerapkan Strategi

Ayo Membaca dan
f— mendengar
e ﬂ Untuk menjawab permasalahan pada kasus di atas, diskusikan bersama kelompokmu dengan

terlebih dahulu membaca dan mendengar materi "Gelombang Bunyi” pada link berikut;

@&  Gelombang Bunyi (Part 1
b4 : g Bunyi( )

o e

Figure 7. Stages of implementing the strategy

d. Discuss and evaluate the results class so that there is interaction between each group to
At this stage students re-evaluate the results of find solutions to the problems posed. Educators or
group discussions and then present them in front of the  teachers as directors and facilitators.

’bﬁl ﬂ D. Membahas dan Mengevaluasi Hasil
:Ei ﬁ Hasil diskusi bersama kelompok selanjutnya akan dipresentasikan di depan kelas !
:E]‘ ﬂ 1. Kelompok yang belum mendapatkan kesempatan untuk mempresentasikan hasil
'ﬁ' 5 diskusi. Amatilah presentasi kelompok yang maju dan berilah tanggapan berupa
e ﬂ pertanyaan atau komentar dan saran yang akan ditanggapi oleh kelompok penyaji.
ﬁ ﬁ 2. Tuliskan tanggapan atau komentar dan saran pada Tabel 1 di bawah ini.
-3
:E]. s Tabel 1. Tanggapan, saran dan komentar
2 3 SN WS S el | Bl S
:%' = 2
5
P ﬁ 4
—— 6
=
Figure 8. Stages of discussing and evaluating results
In the final stage of this product, students conduct an prepared at the end of the meeting as an evaluation of

independent test based on the questions that have been  the learning that has been carried out.
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= = Uji Mandiri
p— | Jawablah soal — soal berikut dengan benar!
p—— | Pilihan ganda
P ﬁ 1. Manusia dan hewan memiliki pendengaran yang berbeda berdasarkan frekuensi bunyi
! yang didengarkan. Berdasarkan frekuensinya, bunyi diklasifikasikan menjadi tiga
‘El s yaitu ...
p—— | A. Audiosonik, ultrasonik dan megasonik
. B. Infrasonik, audiosonik dan ultrasonik
’ﬁ ﬁ C. Ultrasonic, audiosonik dan terasonik
p—— | D. Audiosonik, ultrasonik dan indrasonik
| i E. Ultrasonik, audiosonik dan indrasonik
P— ﬂ 2. Gelombang bunyi termasuk gelombang mekanik, yaitu gelombang yang dapat
| merambat melalui medium. Berikut adalah medium perambatan bunyi kecuali ...
‘% ﬂ A. Zat padat B. Udara C. Gas
’gl ﬂ D. Zat cair E. Ruang hampa
:Ei ﬁ 3. Pada saat hujan turun biasanya terjadi kilatan petir setelah itu akan terdengar bunyi
—= ﬁ menggelegar. Bunyi tersebut baru terdengar setelah didahului kilatan petir disebabkan
‘E| karena ....

Figure 9. Self-test session

Expert validation results

Expert validation aims to validate PBL-based
electronic student worksheet products that have been
developed. This validation was carried out by three
lecturers from the Physics Education Study Program,
FKIP University of Mataram. Aspects that are validated

include the quality of content and purpose, format of
writing and images, language use, display quality,
product correlation with the dependent variable and
product instructional quality. The results of this
validation can be seen in Tables 2, 3 and 4 below.

Table 2. Expert Validation Result Data on Electronic Student Worksheet

Aspect Validity Average Criteria
V1 V2 V3

Content quality and purpose 0.96 0.90 0.70 0.85 Very valid
Writing and drawing format 1.00 0.92 0.72 0.88 Very valid
Language use 0.88 0.96 0.72 0.85 Very valid
Display quality 1.00 0.94 0.74 0.89 Very valid
Product correlation with dependent variable 0.92 0.92 0.66 0.83 Very valid
Instructional quality 0.96 0.94 0.72 0.87 Very valid
Average 0.87 Very valid
Table 3. Data from expert validation of product support learning devices

Instrument Vi 2 Vahd{/tg Average Criteria
Syllabus 0.96 0.90 0.72 0.86 Very valid
RPP 0.92 0.92 0.71 0.85 Very valid
Study Results Test 0.96 0.92 0.70 0.86 Very valid
Critical Thinking Skills Test 1.00 0.92 0.70 0.87 Very valid
Average 0.86 Very valid
Table 4. Results of product reliability analysis and supporting learning tools

Percentage Agreement (%) PAaverage Categor

Instrument PAL gP Af PAxs 8 oty
Electronict student worksheet 99 88 87 91.3% Reliable
Syllabus 97 86 89 90.6% Reliable
RPP 100 88 88 92.0% Reliable
Study Results Test 98 85 87 90.0% Reliable
Critical Thinking Skills Test 96 83 87 88.6% Reliable
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Based on the results of expert validation in Tables
2,3 and 4, it can be concluded that the PBL-based sound
wave electronic student worksheet product is in a very
valid and reliable category so that it is suitable for use in
the physics learning process for class XI MIPA PC Senior
High School of 3 Mataram

Practitioner Validation Results
The results of the validation of practitioners,
teachers or educators are intended to obtain an

October 2022, Volume 8, Issue 4, 2255-2265

assessment from the teacher regarding the PBL-based
sound wave electronic student worksheet that will be
used in the classroom. This practitioner validation was
carried out by three physics teachers at Senior High
School of 3 Mataram. Aspects assessed include
appearance, convenience, content and language used.
The results of this validation can be seen in Tables 5, 6
and 7.

Table 5. Data from Practitioner Validation on PBL-based sound wave electronic student worksheets

Aspect Vi 2 Vahd{g Average Category
Appearance 0.75 1.00 0.87 0.87 Very valid
Convenience 0.75 0.87 0.87 0.83 Very valid
Content 0.75 0.75 0.75 0.75 Valid
Language 0.87 1.00 1.00 0.95 Very valid
Average 0.85 Very valid
Table 6. Data on the results of the validation of product-supporting learning device practitioners
Instrument Validity Average Criteria
Vi1 V2 V3

Syllabus 0.89 0.89 0.78 0.85 Very valid
RPP 0.82 0.82 0.82 0.82 Very valid
Critical Thinking Skills Test 0.80 0.75 0.90 0.81 Very valid
Average 0.82 Very valid
Table 7. Results of product reliability analysis and supporting learning tools

Percentage Agreement (%) PAratarata Kategori
Instrumen PAL P Ang & PAxs &
Electronict student worksheet 94 95 99 96.0% Reliable
Syllabus 100 94 94 96.0% Reliable
RPP 100 100 100 100% Reliable
Critical Thinking Skills Test 97 95 91 94.3% Reliable

The product validation stage is the stage of
assessing the feasibility of the product design being
developed. This validation was carried out by three
expert lecturers as expert validators and three physics
teachers as practitioner validators. The product
developed is a PBL-based sound wave electronic student
worksheet and its supporting learning devices. Product
feasibility is assessed based on product construction,
content and language. This assessment includes the
validation of the electronic student worksheet, syllabus,
lesson plans, and evaluation instruments. Suggestions
and inputs from validators are the main basis for
correcting and revising products so that products that
are feasible and can be used in learning (Makhrus et al.,
2020). Learning products and devices are said to be
feasible if they meet content and construct validity
(Rochmad, 2012).

The results of the validation of experts and
practitioners can be stated that the product developed is
valid and reliable so that it is suitable for use in the

learning process in the classroom. The recapitulation of
the validation results on the PBL-based sound wave
electronic student worksheet includes the quality of the
content and objectives, the format of writing and
pictures, the use of language, the quality of the display,
the correlation of the product with the given variables,
and the quality of instruction. The average validation
result of each of these aspects is 85% and is included in
the very valid category so that it is suitable for use in
learning. The electronic student worksheet that has been
developed has gone through a revision stage according
to expert advice. The revision or evaluation of the
validator has been carried out according to the direction
of the supervisor. The use of student worksheets with
the live worksheet application trains students to be able
to think critically and creatively in dealing with
problems and finding better solutions (Noprinda &
Soleh, 2019). Through problem-based student
worksheets, students are able to think complexly in
solving material, draw conclusions, analyze and build
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relationships by involving the most basic mental
activities (Nadifatinisa & Sari, 2019; Noprinda & Soleh,
2019). Problem-based student worksheets can also
facilitate students in practicing higher-order thinking
skills (Muzayyanah et al., 2020; Purwasi & Fitriyana,
2020).

Conclusion

PBL-based sound wave electronic student
worksheet are online-based digital teaching materials
developed wusing the Liveworksheet application
containing sound wave materials and using the PBL
learning model. This electronic student worksheet can
be accessed for free by students using an Android-based
smartphone. The learning stages in this electronic
student worksheet follow the PBL learning model with
the steps of reviewing and presenting problems, setting
strategies, implementing strategies and discussing and
evaluating results. This electronic student worksheet is
declared valid and reliable based on the results of expert
and practitioner validation so that it is suitable for use in
physics learning for class XI MIPA PC Senior High
School of 3 Mataram.

Acknowledgements

Thank you to Mr. and Mrs. Supervisors, validators and
practitioners. Thank you to the big family of Senior High
School of 3 Mataram for giving me permission to
conduct observations and research. Thank you also to all
those who have supported both materially and morally.
Thank you to family, friends, and friends for the Master
of Science education 2020.

References

Agung, 1. M. (2020). Memahami Pandemi Covid-19
Dalam Perspektif Psikologi Sosial. Psikobuletin:
Buletin Ilmiah Psikologi, 1(2), 68-84.
http:/ /ejournal.uin-
suska.ac.id/index.php/Psikobuletin/article/ view
/9616

Alhikmah, N. A. (2021). Pengembangan Elektronik Lembar
Kerja Peserta Didik (E-LKPD) berbasis REACT pada
materi bangun ruang sisi datar Kelas VIII SMP Islam
Sabilurrosyad ~ Gasek  Kota  Malang (Doctoral
dissertation, Universitas Islam Negeri Maulana
Malik Ibrahim). http:/ /etheses.uin-
malang.ac.id/31246/1/17190024.pdf

Alperi, M. (2020). Peran Bahan Ajar Digital Sigil Dalam

Mempersiapkan Kemandirian Belajar Peserta
Didik. Jurnal Teknodik, 1), 99-110.
https:/ /118.98.227.127 /index.php/jurnalteknodik

/article/view /479

October 2022, Volume 8, Issue 4, 2255-2265

Anugrahana, A. (2020). Hambatan, solusi dan harapan:
pembelajaran daring selama masa pandemi covid-
19 oleh guru sekolah dasar. Scholaria: Jurnal
Pendidikan  dan  Kebudayaan, 10(3),  282-289.
https://doi.org/10.24246/].js.2020.v10.i3.p282-289

Azwar, S. (2013). Reliabilitas dan Validitas. Yogyakarta:
Pustaka Belajar.

Cahyani, H., & Setyawati, R. W. (2017, February).
Pentingnya peningkatan kemampuan pemecahan
masalah melalui PBL untuk mempersiapkan
generasi unggul menghadapi MEA. In PRISMA,
Prosiding Seminar Nasional Matematika (pp. 151-160).
https:/ /journal.unnes.ac.id/sju/index.php/prism
a/article/view /21635

Erni, S., Vebrianto, R., Miski, C. R., Mz, Z. A., & Thabhir,
M. (2020). Refleksi Proses Pembelajaran dimasa
Pendemi Covid 19 pada Sektor Pendidikan Guru

MTs Swasta di Pekanbaru: Dampak dan
Solusi. Bedelau: ~ Journal — of  Education  and
Learning, 1(1), 1-10.

https://doi.org/10.55748 / bjel.v1il.1

Gusty, S., Nurmiati, N., Muliana, M., Sulaiman, O. K.,
Ginantra, N. L. W. S. R,, Manuhutu, M. A, ... &
Warella, S. Y. (2020). Belajar Mandiri: Pembelajaran
Daring di Tengah Pandemi Covid-19. Yayasan Kita
Menulis.
https:/ /books.google.co.id /books?hl=id &lr=&id=
HSz7DwAAQBA]J&oi=fnd&pg

Jaelani, A., Fauzi, H., Aisah, H., & Zaqiyah, Q. Y. (2020).
Penggunaan media online dalam proses kegiatan
belajar mengajar pai dimasa pandemi covid-19
(Studi Pustaka dan Observasi Online). Jurnal IKA
PGSD (lkatan Alumni PGSD) UNARS, 8(1), 12-24.
https:/ /doi.org/10.36841/pgsdunars.v8il.579

Jayawardana, H. B. A, & Gita, R. S. D. (2020). Inovasi
pembelajaran biologi di era revolusi industri 4.0.
In Prosiding Seminar Nasional Biologi (Vol. 6, No. 1,
pp- 58-66).
https:/ /doi.org/10.24252 / psb.v6il.15544

Joharudin, A., Septiadi, M. A., Maharani, S., Aisi, T. D.,
& Nurwahyuningsih, N. (2020). Panic syndrom
covid-19: penekanan terhadap kebijakan yang
diberikan. Jurnal perspektif, 4(1), 44-53.
http:/ /dx.doi.org/10.15575/jp.v4il.63

Kurniawan, M. P. (2020, November). Peningkatkan
Minat Belajar Anak di Rumah Selama Pandemi
Covid-19 Dengan Aplikasi Vektor Pada Paud
Sokapalupi Minomartani Yogyakarta. In Prosiding
Seminar Hasil Pengabdian Masyarakat (pp. 492-497).
https:/ / ojs.amikom.ac.id/index.php/semhasabdi
mas/ article/view /2659

Maemunawati, S., & Alif, M. (2020). Peran Guru, Orang
Tua, Metode dan Media Pembelajaran: Strategi KBM di
Masa  Pandemi  Covid-19. 3M Media Karya.

2563


http://ejournal.uin-suska.ac.id/index.php/Psikobuletin/article/view/9616
http://ejournal.uin-suska.ac.id/index.php/Psikobuletin/article/view/9616
http://ejournal.uin-suska.ac.id/index.php/Psikobuletin/article/view/9616
http://etheses.uin-malang.ac.id/31246/1/17190024.pdf
http://etheses.uin-malang.ac.id/31246/1/17190024.pdf
https://118.98.227.127/index.php/jurnalteknodik/article/view/479
https://118.98.227.127/index.php/jurnalteknodik/article/view/479
https://doi.org/10.24246/j.js.2020.v10.i3.p282-289
https://journal.unnes.ac.id/sju/index.php/prisma/article/view/21635
https://journal.unnes.ac.id/sju/index.php/prisma/article/view/21635
https://doi.org/10.55748/bjel.v1i1.1
https://books.google.co.id/books?hl=id&lr=&id=HSz7DwAAQBAJ&oi=fnd&pg
https://books.google.co.id/books?hl=id&lr=&id=HSz7DwAAQBAJ&oi=fnd&pg
https://doi.org/10.36841/pgsdunars.v8i1.579
https://doi.org/10.24252/psb.v6i1.15544
http://dx.doi.org/10.15575/jp.v4i1.63
https://ojs.amikom.ac.id/index.php/semhasabdimas/article/view/2659
https://ojs.amikom.ac.id/index.php/semhasabdimas/article/view/2659

Jurnal Penelitian Pendidikan IPA (JPPIPA)

https:/ /books.google.co.id /books?hl=id&lr=&id=
hJcFEAAAQBA]J&oi=fnd&pg

Makhrus, M., Wahyudi, W., Taufik, M., & Zuhdi, M.
(2020). Validitas Perangkat Pembelajaran Berbasis
CCM-CCA Pada Materi Dinamika Partikel. Jurnal
Pijar MIPA, 15(1).
https:/ /jurnalfkip.unram.ac.id/index.php/JPM/a
rticle/view /1441

Maryati, 1. (2018). Penerapan model pembelajaran
berbasis masalah pada materi pola bilangan di
kelas vii sekolah menengah pertama. Mosharafa:
Jurnal Pendidikan Matematika, 7(1), 63-74.
https:/ /doi.org/10.31980/ mosharafa.v7il.342

Maulah, S, & Ummah, N. R. (2020). Persepsi
Mahapeserta didik Biologi terhadap Perkuliahan
Daring Sebagai Sarana Pembelajaran Selama
Pandemi Covid 19. ALVEOLI: Jurnal Pendidikan
Biologi, 1(2), 49-61.
https:/ /doi.org/10.35719/alveoli.v1i2.6

Muzayyanah, A., Wijayanti, A., & Ardiyanto, A. (2020).
Pengembangan lembar kerja peserta didik (LKPD)
tematik berbasis HOTS (Higher Order Thinking
Skill) kelas IV Sekolah Dasar. Jurnal Pijar
Mipa, 15(5), 452-457.

Nadifatinisa, N., & Sari, P. M. (2021). Pengembangan
Lembar Kerja Peserta Didik (LKPD) Berbasis
Higher Order Thingking Skill (HOTS) Pada
Pembelajaran IPA Materi Ekosistem Kelas V. Jurnal
Pedagogi  Dan  Pembelajaran, 4(2),  344-351.
https://doi.org/10.23887/jp2.v4i2.37574

Najuah, N., Lukitoyo, P. S., & Wirianti, W. (2020). Modul
Elektronik: Prosedur Penyusunan dan Aplikasinya.
Yayasan Kita Menulis.
https:/ /books.google.co.id /books?hl=id&lr=&id=
zEEAEAAAQBA]&oi=fnd&pg

Noprinda, C. T., & Soleh, S. M. (2019). Pengembangan
Lembar Kerja Peserta Didik (LKPD) Berbasis
Higher Order Thingking Skill (HOTS). Indonesia
Journal of Science and Mathematics Education,

02(2), 168-176.
https:/ /doi.org/https:/ /doi.org/10.24042/ijsme.v
2i2.4342,

Pakpahan, R., & Fitriani, Y. (2020). Analisa pemanfaatan
teknologi informasi dalam pembelajaran jarak jauh
di tengah pandemi virus corona covid-19. Journal of
Information System, Applied, Management, Accounting
and Research, 4(2), 30-36.
http:/ /journal.stmikjayakarta.ac.id/index.php/jis
amar/article/view /181

Pantan, F., & Benyamin, P. I. (2020). Peran Keluarga
dalam Pendidikan Anak pada Masa Pandemi
Covid-19. KHARISMATA: Jurnal Teologi
Pantekosta, 3(1), 13-24.
https:/ /doi.org/10.47167 /kharis.v3i1.43

October 2022, Volume 8, Issue 4, 2255-2265

Parlindungan, D. P., Mahardika, G. P., & Yulinar, D.
(2020, October). Efektivitas Media Pembelajaran
Berbasis Video Pembelajaran dalam Pembelajaran
Jarak Jauh (PJ]) di SD Islam An-Nuriyah.
In Prosiding Seminar Nasional Penelitian LPPM UM],

Vol. 1, No. 1.
https:/ /jurnal.umj.ac.id/index.php/semnaslit/art
icle/view /8793

Prabowo, A. (2021). Penggunaan Liveworksheet dengan
Aplikasi Berbasis Web untuk Meningkatkan Hasil
Belajar Peserta Didik. Jurnal Pendidikan dan
Teknologi Indonesia, 1(10), 383-388.
https:/ /doi.org/10.52436/1.jpti.87

Prastowo, A. (2014). Pengembangan Bahan Ajar
Tematik. Jakarta: Kencana.

Purwasi, L. A., & Fitriyana, N. (2020). Pengembangan
Lembar Kerja Peserta Didik (LKPD) Berbasis
Higher Order Thinking Skill (HOTS). AKSIOMA:
Jurnal Program Studi Pendidikan Matematika, 9(4),

894-908.

Rochmad (2012). Desain Model Pengembangan
Perangkat Pembelajaran Matematika. Jurnal
kreano, 3(1).
file:/ / /C:/Users/ ASUS/Downloads/2613-5738-1-
PB.pdf

Rokhani, C. T. S. (2020). Pengaruh Work From Home
(WFH) Terhadap Kinerja Guru SD Negeri Dengkek
01 Pati Selama Masa Pandemi Covid-
19. EduPsyCouns: Journal of Education, Psychology
and Counseling, 2(1), 424-437. https:/ /ummaspul.e-
journal.id/edupsycouns/article/view /500

Sabiq, A. F. (2020). Persepsi Orang Tua Peserta didik
tentang Kegiatan Belajar di Rumah sebagai
Dampak Penyebaran Covid 19. Civic-Culture: Jurnal
Ilmu Pendidikan PKn dan Sosial Budaya, 4(1 Extra), 1-
7. https:/ /doi.org/10.31597/ cc.v4il.322

Sanjaya, R. (Ed.). (2020). 21 Refleksi Pembelajaran Daring
di Masa Darurat. SCU Knowledge Media.

Satriah, L., Miharja, S., Setiana, W., & Rohim, A. S.
(2020). Optimalisasi bimbingan online dalam upaya
mencegah penyebaran virus Covid-19 pada
Fakultas Dakwah dan Komunikasi, UIN SGD
Bandung. http:/ /digilib.uinsgd.ac.id/30747/

Setyorini, U., Sukiswo, S. E., & Subali, B. (2011).
Penerapan model problem based learning untuk
meningkatkan kemampuan berpikir kritis peserta
didik SMP. Jurnal pendidikan fisika Indonesia, 7(1).
https:/ /doi.org/10.15294/jpti.v7i1.1070

Siregar, A. K., & Jubba, H. (2020). Dampak Wabah
Corona Virus Disease Terhadap Budaya Ibadah
Umat Muslim Dan Kebijakan Pemerintah. POROS
ONIM: Jurnal Sosial Keagamaan,1(2), 131-143.
https:/ /doi.org/10.53491/ porosonim.v1i2.34

Solviana, M. D. (2020). Pemanfaatan Teknologi
Pendidikan di Masa Pandemi Covid-19:

2564


https://books.google.co.id/books?hl=id&lr=&id=hJcFEAAAQBAJ&oi=fnd&pg
https://books.google.co.id/books?hl=id&lr=&id=hJcFEAAAQBAJ&oi=fnd&pg
https://jurnalfkip.unram.ac.id/index.php/JPM/article/view/1441
https://jurnalfkip.unram.ac.id/index.php/JPM/article/view/1441
https://doi.org/10.31980/mosharafa.v7i1.342
https://doi.org/10.35719/alveoli.v1i2.6
https://doi.org/10.23887/jp2.v4i2.37574
https://books.google.co.id/books?hl=id&lr=&id=zEEAEAAAQBAJ&oi=fnd&pg
https://books.google.co.id/books?hl=id&lr=&id=zEEAEAAAQBAJ&oi=fnd&pg
https://doi.org/https:/doi.org/10.24042/ijsme.v2i2.4342
https://doi.org/https:/doi.org/10.24042/ijsme.v2i2.4342
http://journal.stmikjayakarta.ac.id/index.php/jisamar/article/view/181
http://journal.stmikjayakarta.ac.id/index.php/jisamar/article/view/181
https://doi.org/10.47167/kharis.v3i1.43
https://jurnal.umj.ac.id/index.php/semnaslit/article/view/8793
https://jurnal.umj.ac.id/index.php/semnaslit/article/view/8793
https://doi.org/10.52436/1.jpti.87
file:///C:/Users/ASUS/Downloads/2613-5738-1-PB.pdf
file:///C:/Users/ASUS/Downloads/2613-5738-1-PB.pdf
https://ummaspul.e-journal.id/edupsycouns/article/view/500
https://ummaspul.e-journal.id/edupsycouns/article/view/500
https://doi.org/10.31597/cc.v4i1.322
http://digilib.uinsgd.ac.id/30747/
https://doi.org/10.15294/jpfi.v7i1.1070
https://doi.org/10.53491/porosonim.v1i2.34

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Penggunaan Gamifikasi Daring di Universitas
Muhammadiyah Pringsewu Lampung. Al Jahiz:
Journal of Biology Education Research,1(1), 1-14.
https:/ /e-journal.metrouniv.ac.id/index.php/Al-
Jahiz/article/view /2082

Sugiyono, D. (2013). Metode penelitian pendidikan
pendekatan kuantitatif, kualitatif dan R&D.

Sugiyono. (2012). Statistika untuk Penelitian. Bandung:
Alfabeta.

Wahyuni, K. S. P, Candiasa, I. M., & Wibawa, I. M. C.
(2021).  Pengembangan  E-LKPD  Berbasis
Kemampuan Berpikir Tingkat Tinggi Mata
Pelajaran Tematik Kelas v Sekolah
Dasar. PENDASI:  Jurnal  Pendidikan  Dasar
Indonesia, 5(2), 301-311.
https://doi.org/10.23887 /jurnal_pendas.v5i2.476

October 2022, Volume 8, Issue 4, 2255-2265

Wardani, A., & Ayriza, Y. (2020). Analisis kendala orang

tua dalam mendampingi anak belajar di rumah
pada masa pandemi Covid-19. Jurnal Obsesi: jurnal
Pendidikan anak usia dini, 5(1), 772.
http:/ /staffnew.uny.ac.id /upload/131656353/ pen
elitian/jurnal %20obsesi.pdf

Widiyani, A., & Pramudiani, P. (2021). Pengembangan

Lembar Kerja Peserta Didik (LKPD) Berbasis
Software Liveworksheet pada Materi PPKn. DWIJA
CENDEKIA: Jurnal Riset Pedagogik, 5(1), 132-141.
https:/ /doi.org/10.20961/jdc.v5i1.53176

Zakaria, M. P. (2021). Konsep dan Proses Pembelajaran

Student Center Learning Dan Teacher Center
Learning. Sistem Student Center Learning dan Teacher
Center Learning, 187.
https:/ /books.google.co.id /books?hl=id &lr=&id=
5XpWEAAAQBA]&oi=fnd&pg

2565


https://e-journal.metrouniv.ac.id/index.php/Al-Jahiz/article/view/2082
https://e-journal.metrouniv.ac.id/index.php/Al-Jahiz/article/view/2082
https://doi.org/10.23887/jurnal_pendas.v5i2.476
http://staffnew.uny.ac.id/upload/131656353/penelitian/jurnal%20obsesi.pdf
http://staffnew.uny.ac.id/upload/131656353/penelitian/jurnal%20obsesi.pdf
https://doi.org/10.20961/jdc.v5i1.53176
https://books.google.co.id/books?hl=id&lr=&id=5XpWEAAAQBAJ&oi=fnd&pg
https://books.google.co.id/books?hl=id&lr=&id=5XpWEAAAQBAJ&oi=fnd&pg

