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Abstract

This article aims to publish research results in developing e-learning tools using WordPress in
high school physics learning with the 5E Learning Cycle strategy. The 5E Learning Cycle
Strategy consists of five stages: Engagement, Explore, Explain, Elaborate, and Evaluate. The 5E
Learning Cycle Strategy refers to learner-centered learning so that online-based learning media
is needed that can condition the implementation of learning following the 5E Learning Cycle
stages. This study uses research and development that refers to the Dick and Carey model. E-
learning products produce five physics topics, namely 1) Direct Current (DC) Circuit; 2) Static
Electricity; 3) Magnetic Field; 4) Electromagnetic Induction; and 5) Alternating Current (AC)
Circuit. It was validated by material physic experts, media experts, and learning experts, in the
form of a Likert-scale questionnaire. The results of field trials using e-learning products produce
N-Gain values ranging from 0.35 to 0.40. The study concluded that the developed e-learning
could support physics learning with the Learning Cycle 5E strategy.

Keywords: e-learning, WordPress, learning cycle 5E
INTRODUCTION

The 2013 curriculum establishes a scientific approach as one of the approaches used in schools. The
scientific approach is centered on students so that students can actively construct concepts, laws, or
principles (Daryanto 2014). In its learning activities, the steps of the scientific approach are identical
to the Learning Cycle 5E strategy (Ghaliyah 2015). Physics as one part of science, in the learning
process, must be able to display scientific skills that require students to master different representations
of experiments, graphs, formulas, pictures, and diagrams (Mahardika 2013). The format of
representation can words, pictures, graphics, video, animation, and simulation. It has an essential role
in physics learning activities. Representation of the same concept in several different formats is also
called multi representation (Irwandani 2014).

Utilization of information and communication technology (ICT) enables humans to escape from
space and time boundaries, exchange information to various parts of the world at any time, and can be
an opportunity to be able to improve the learning process by providing learning resources that can be
accessed anywhere and anytime (Suyoso 2014). Therefore, the use of ICT media can present physics
learning in the form of multi representations.

One of the ICT-based and online learning media that is the current trend is e-learning. E-learning
makes the process of transformation of conventional education into digital forms, both the contents and
the system (Sudibjo 2013). The application of e-learning is beneficial for learning because it is flexible,
allowing users to access information and learning resources without having to meet physically and not
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limited by time to carry out learning activities (Basuki 2015). E-learning can be used anywhere and
anytime to support independent learning activities (Darmawan 2014). Previous research also stated that
e-learning refers to the problem-based learning model in its learning activities that can help students
learn independently according to the demands of 21st-century learning (Bakri, F et al. 2018).

Based on its management system, web-based e-learning can use Content Management System
(CMS) and Learning Management System (LMS). LMS is an internet-based learning tool developed
by the sharable content object reference model (SCORM). E-learning tools using LMS are used as
electronic learning tools that help convey material and structured tasks of students with good quality
(Bakri, Muliyati 2017; Yulita, Ambarwulan, & Bakri 2018) while CMS is a system that provides
convenience in managing and changing website content. The advantage of CMS is the number of
templates and extensions so that it can produce a web with complete functions and features (Daru
2013). E-learning tools that have been developed using the Joomla CMS are presented in contextual
and multi-representational ways that are feasible and can be used as physics learning models in high
schools (Bakri, Fajriani, Muliyati 2017). So it was concluded that the development of e-learning tools
uses CMS.

CMS allows web creation without having to change the format of documents into web formats such
as HTML so that documents can be uploaded in word format, powerpoint, and so on. So that CMS
becomes efficiently used (Ninoriya 2008). CMS types that are often used include WordPress, Joomla,
and drupal. The fastest indexed by the Google search engine is Wordpress (Andi 2010). Wordpress is
a service site that uses a Wordpress engine; by registering on the wordpress.com site users do not need
to do any problematic installation or configuration. Creating an e-learning portal using WordPress easy
enough to save time; there are more than 27 thousand plugins available in WordPress (Messenlehner
2014). With the availability of plugins on the WordPress site, WordPress can display the steps of the
learning cycle model.

METHODS

This study aims to produce e-learning tools using WordPress in high school physics learning with
a 5E learning cycle strategy. The study was conducted in a digital media laboratory majoring in physics,
Jakarta State University. This study uses a development research method that refers to the Dick and
Carey model. The product produced in this study is e-learning that can support independent learning
activities so that understanding of learning material is meaningful. The development research
procedure with the Dick & Carey model only follows the first step up to step nine because the tenth
step is outside the learning system (Meredith 2003). The resulting e-learning tool can also facilitate
students in understanding physics material. The products were validated by material physic experts,
media experts, and learning experts, in the form of a Likert-scale questionnaire. The results of field
trials using e-learning products produce N-Gain values based on pre-test and post-test.

RESULTS AND DISCUSSIONS

The e-learning tool uses WordPress for high school physics material consisting of several
components as follows.

Product Description
Homepage
Home is the starting page on e-learning using WordPress. The homepage displays the Jakarta State
University logo with the title e-learning, navigator search, menus in the header section, namely home,

instructions, material, discussion forums, registers, logins, and about us. There are photos as a slider,
subject matter, and facilities, as well as several widgets at the bottom of the homepage display.
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FIGURE 1. Display homepage in e-learning
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FIGURE 2. Display register page
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FIGURE 3. Display slider on homepage
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FIGURE 4. Display homepage after scrolling.
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Content
In the material menu, physics material is displayed that can be accessed after the user has logged
into e-learning.

Home Petunjuk . Forum Diskusi + Register Legin

LP Courses

vl
§

Listrik Statis

Induksi
Elektromagnetik Medan Magnet
Rangkaian Arus

Bolak-balik

Rangkaian Arus
Searah

FIGURE 5. Display material in e-learning
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Pre-Test

Pendahuluan

A. Arus Listrik dan Pengukurannya

B. Hukum Ohm dan Hambatan Listrik
C. Rangkaian Listrik Sederhana

D. Energi dan Daya Listrik
Rangkuman

Evaluasi

FIGURE 6. Display sub material
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< Rangkaian Arus Searah d

Arus Listrik
Pre-Test
Pada kehidupan sehari-hari kita sering menemukan peralatan yang menggunakan energi listril, salah satunya adalah
e . lampu senter. Energi yang dibutuhkan untuk menjalankan sebuah lampu senter berasal dari baterai. Transfer energi
endahuluan ’ terjadi melalui rangkaian listrik, dimana sumber enerei (baterai) dan lampu dihubungkan dengan kawat atau kabel
penghubung, sehingga muatan listrik dapat mengalir.
A. Arus Listrik dan Pengukurannya: Sebuah baterai terdiri dari dua terminal yaitu terminal positif dan terminal

Tesminal posit Temina  Tegatif. Pada gambar 1.0 menunjukkan dua terminal dari baterai mobil dan
2 }( /7 meeatf  baterai senter. Karena terdapat dua terminal, maka akan terdapat beda
(Rerefnfrm § ¢/, potensial listrik pada baterai. Beda potensial ini berfungsi untuk mengalirkan
’7 ( —1F—  muatan dari potensial tinggi ke potensial rendah. Beda potensial maksimum
i dinamakan gaya gerak listrik (GGL).
Lrsswansas,

D) Pengukuran Arus don Tegangan Liswrik S Jika baterai dihubungkan dengan sebuzh lampu menggunakan kawat
- penghubung, maka akan terdapat muatan yang mengalir melalui kawat dari

B tecen ‘ P potensial tinggi (terminal positif baterai) menuju potensial rendah (terminal
L negatif baterai) sehingga lampu dapat menyala. Ketika rangkaian seperti ini

T terbentuk, arus listik pada kawat didefinisikan sebagal jumlah total muatan

B. Hukum Ohm dan Hambatan Listr L - yang melewati kawat per satuan waktu pada suatu titik. Dengan dezgli; s
™\ Terminal negatit rata-rata dapat dituliskan dengan persamaan

C. Rangkaian Listrik Sederhana o= Gambar 1.9: terminal positif dan
Chat (1)

FIGURE 7. Display explanation material

< Rangkaian Arus Searah

2\

Latihan
Pre-Test
Setelah melakukan kegiatan belajar arus listrik dan pengukurannya, terapkanlah materi yang telah kamu pelajari
pendahuluan 03 dengan menjawab soal dibawah ini
Dalam waktu satu jam terjadi perpindahan elektron sebanyak 9 x 102 elektron melalui suatu
A. Arus Listrik dan Pengukurannya: penampang kawat. besarnya kuat arus rata-rata yang melalui penampang kawat tersebut adalah...
(le=1,6 x 10-%¢)

[2 pendshuluan P
8maA
B arus Lisric 16mA
20mA
[E Pengukuran Arus dan Tegangan Listrik 40mA
B Lathen

B. Hukum Ohm dan Hambatan Listr

Chat (1) o
C. Rangkaian Listrik Sederhana os e
Chat (1) c '

FIGURE 8. Display practice questions

Submission of material in the e-learning tool uses a 5E learning cycle strategy with five stages,
namely engaging, exploring, explaining, elaborating, and evaluating. The first stage is exploring,
students are given questions about what they already know about the topic to be studied. The engage
phase aims to find out the level of understanding of students as initial knowledge they have. This stage
can be presented in the form of demonstrations, questions, graphics, or events, or phenomena.

Second, the explore phase, students are given direct experience before being given an explanation
of subject matter that can be done by observing, questioning, investigating, testing predictions,
hypothesizing, and communicating with other colleagues. In e-learning, at this stage, students are given
instructions to form groups and conduct discussions in discussion forums discussing the problems
raised, then each student writes the answers to the discussion in the column provided.

The third stage is explained; at this stage the process of clarifying misunderstanding takes place,
which can be in the form of definitions, notes, videos, and visual aids to help students' understanding.
Students are presented with subject matter supported by pictures, animations, and videos related to the
material discussed.

Next to the elaborate stage, at this stage students apply a conceptual understanding that can be done
with additional investigations, developing products, or sharing information or ideas. In e-learning, this
stage is presented with exercises with multiple choice answers, so students must choose one correct
answer. Finally, the evaluate stage, this stage is done through a summative test, which can be in the
form of quizzes, exams, or assignments (Duran 2004).

e-Jurnal: http://doi.org/10.21009/1



JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 5 Issue 2, December 2019

p-ISSN: 2461-0933 | e-ISSN: 2461-1433

107

Rangkaian Arus Searah

A. Arus Listrik dan Pengukurannya: Pendahuluan g
3 senseriuen L Uji Kompetensi Awal

B Arus Liswrik Jawablah pertanyaan berikut.

B Replreniusds Tarmimm Pada saat menekan saklar lampu listrik, mengapa lampu dapat menyala? dan saat saklar ditekan

lagi, mengapa lampu menjadi mati? Jelaskan!
B Lathan

B. Hukum Ohm dan Hambatan Listr

12 pendahuluan 4

12 Hukum Ohm

FIGURE 9. Display material according to the learning cycle stage 5E: The engage phase

Rangkaian Arus Searah X

A. Arus Listrik dan Pengukurannys Kegiatan 1.1
1. Buatlah kelompok kecil yang terdiri atas 4 orang/kelompok.

B Pendahuivan 2. Masing-masing kelompak dapat masuk ke dalam ruang diskusi untuk mendiskusikan permasalahan terkait konsep yang dipelajari.

®
untuk dapat masuk kedalam ruang diskusi. klik di sini
E 3. Diskusilah secara berkelompok, kemudian jawablah pertanyaan dibawah ini.
[2) Pengukuran Arus dan Tegangan Listrik
Misalkan kita memiliki sebatang kawat konduktor AB.
B Lawnan
B. Hukum Ohm dan Hambatan Listr A B
B Pendanuiuan Jika ujung A merupakan kutub positif dan ujung B merupakan kutub negatif, jelaskan bagaimana gerakan elektron

2 dan gerakan arus listrik pada kawat konduktor AB.
Hukum Ohm

[® Hombatan Listrik Kawat Penghantar

[2 Pengarun Temperatur Terhadap Hambatan Kanat

B Lathan

C. Rangkaian Listrik Sederhana o= - Chat A X

FIGURE 10. Display material according to the learning cycle stage 5E: The explore phase
Arus Listrik o

Pada kehidupan sehari-hari kita sering menemukan peralatan vang menggunakan energi listrik,
salah satunya adalah lampu senter. Energi yang dibutuhkan untuk menjalankan sebuah lampu
senter berasal dari baterai, Transfer energi terjadi melalui rangkaian listrik, dimana sumber energi
(baterai) dan lampu dihubungkan dengan kawat atau kabel penghubung, sehingga muatan listrik
dapat mengalir.

Sebuah baterai terdiri dari dua terminal yaitu terminal positif dan terminal negatif. Pada gambar
1.0 menunjukkan dua terminal dari bateral mobil dan bateral senter. Karena terdapat dua

Teminal positsd terminal, maka akan terdapat beda potensial listrik pada bateral. Beda potensial ini berfungsi
ok untuk mengalirkan muatan dari potensial tinggi ke potensial rendah. Beda potensial maksimum
| J_ dinamakan gaya gerak listrik (GGL).

l T Jika baterai dihubungkan dengan sebuah lampu menggunakan kawat penghubung, maka akan
= | terdapat muatan yang mengalir melalui kawat dari potensial tinggi (terminal positif baterai)
= Temminal negatif menuju potensial rendah (terminal negatif baterai) sehingga lampu dapat menyala. Ketlka

rangkaian seperti ini terbentuk, arus listik pada kawat didefinisikan sebagal jurnlah total muatan
Gambar .ot terminal positif dan vang melewati kawat per satuan waktu pada suam titik. Dengan demkian, arus rata-rata dapat
negatif pada baterai dituliskan dengan persamaan
Sumber: Physics gth edition, Cutnell &
Johnsen, z012.

Keterangan:

7 = knat arus listrik (ampers, 4)

A¢) = jumlah muatan yang melewati penghantar (Coulomb, C)
At = selang wakiu (sekon, s)

£l
FIGURE 11. Display material according to the learning cycle stage 5E: The explain phase
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Rangkaian Arus Searah

Latihan P

Setelah melakukan kegiatan belajar arus listrik dan pengukurannya, terapkanlah materi yang telah kamu pelajari
dengan menjawab soal dibawah ini.

Dalam seutas kawat, mengalir muatan listrik sebesar 6 pC setiap detik. Kuat arus listrik rata-rata
yang melalui penampang kawat adalah .....

D6 uc

@10 pc
© 60 pC
© 100 pC
© 600 pC

FIGURE 12. Display material according to the learning cycle stage 5E: The elborate stage

Rangkaian Arus Searah

B rrrasiss Pada saat menekan saklar lampu listrik, mengapa lampu dapat menyala? dan saat saklar ditekan
lagi, mengapa lampu menjadi mati? Jelaskan!

A. Arus Listrik dan Pengukurannya:

2 pendahuiuan

5 Arus Lise e

) Pengukuran Arus dan Tegangen Liswrik

B tatinen

Jika kamu merasa ada materi yang belum atau kurang kamu pahami, kamu dapat mengulang kegiatan belajar arus

T BT B (e ey e listrik dan pengukurannya di sini.

Jika kamu merasa telah memahami materinya, kamu dapat melakukan kegiatan belajar ke materi selanjutnya
B Pendahuluan dengan klik “Next*.

B Hukwm 0hm 2 it this item

FIGURE 13. Display material according to the learning cycle stage 5E: Evaluate stage

% Hambatan Listrik Kawat Penghantar

Evaluate

In the evaluation section, some questions must be resolved by the user.

Rangkaian Arus Searah

Post-test
B Hukum Kirchoff

13 Questions

[2 Rangkaian Hambatan Listrik
[2 Rangkaian Hambatan Secara Seri
[2 Rangkaian Hambatan Secara Paralel

[2 Rangkaian Gabungan Seri-Paralel oy ProProfs

Create a Quiz

D. Energi dan Daya Listrik o2

B Energi dan Daya Listrik

B Perhitungan Biaya Listrik Rumah
Rangkuman o
B Rangkuman

Evaluasi o

FIGURE 14. Display evaluation in e-learning
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Rangkaian Arus Searah

C. Rangkaian Listrik Sederhana o=

= Hukum Kirchoft

[2 Rangkaian Hembatan Listrik

[2) Rangraian Hambatan Secars Seri
[2 Rangkaian Hembatan Secara Peralel

[2) Rangeaian Gabungan Seri-paralel

Question2/13 & 15%

Pada suatu penghantar mengalir
muatan sebesar 0,6 C selama
1,2 detik. Berapa kuat arus yang
mengalir pada penghantar

tersebut
D. Energi dan Daya Listrik 2 O01A
[2 Energi dan Daya Listrik ©oz2a
*
[2 Pernitungan Biaya Listrik Rumah O03A
Rangkuman an O 04A
O05A
B rangruman '
Evaluasi e

FIGURE 15. Display evaluation questions (multiple choice)

Rangkaian Arus Searah

C. Rangkaian Listrik Sederhana o5

@ Hukum Kirchoff

3 Rangiaian Hambatan Listrik

[2) Rangkaian Hambatan Secara Seri
3 Rangiaian Hambatan Secara Paralel

(2 Rangaian Gabungan Seri-Paralel

Question2/13

Next

Press any key
Pada suatu penghantar mengalir
muatan sebesar 0,6 C selama
1,2 detik. Berapa kuat arus yang
mengalir pada penghantar

¥ Correct

tersebut

D. Energi dan Daya Listrik or2 01A

02A
[2) Energi dsn Daya Listrik o

03A
[3) Perhitungan Biaya Listrik Rumah 04A

05A
Rangkuman on
B ranguman by ProProfs

Create a Quiz -

Evaluasi on

FIGURE 16. Display evaluation questions if the user answers correctly

Rangkaian Arus Searah

C. Rangkaian Listrik Sederhana o5

2 Hukum Kirchof?

[2 Rangxaian Hembatan Listric

[2) Rangxaian Hembatan secara seri
[2) Rangxaian Hambatan Secara Paralel

[2) Rangxaian Gabungan Seri-Paraiel
D. Energi dan Daya Listrik

[2 Energi dan Daya Listrik

[2) pernitungan Biaya Listrik Ruman

FIGURE 17. Display after the user has finished answering all evaluation questions.

Your Certificate
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Customize this certificate with your name =2 =

£

= [N

Rangkuman o

[ Rangkuman Rate this quiz: b . 8. 6.6.6
Tans 2 4
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Formative Evaluation

The results of the formative evaluation of the e-learning tools produced obtained that the device still
needs to be developed to be used as a medium of independent learning in physics learning. Formative
evaluation is carried out in the form of due diligence. There are three feasibility tests conducted in the
formative evaluation, namely the media feasibility test, learning, and material.

Feasibility tests by media experts got 92.43% results with a very proper interpretation that can detail
aspects of TABLE 1. It shows that the e-learning media developed is feasible to be used as learning
media.

TABLE 1. The results of the feasibility test by media experts

Aspect Percentage Interpretation
E-Learning system 95% Very good
E-Learning content 92.3% Very good
E-Learning infrastructure 90% Very good

Average 92.43% Very good

The feasibility study conducted aims to determine the feasibility of implementing learning steps in
e-learning tools. E-Learning tools developed to get the results of the feasibility study of 85% with very
proper interpretation. It shows that learning in e-learning is appropriate to be used as a learning medium
for high school students.

TABLE 2. The results of the feasibility test by learning experts

Aspect Percentage Interpretation
Presentation of learning materials 80% Good
Learning activities 90% Very good
Learning Cycle 5E stages 85% Very good

Average 85% Very good

A material feasibility test is carried out for every one chapter in e-learning with the same aspects.
The aspects assessed are the scope of the material, the compatibility of the components with physical
material, and the language of use. There are five chapters in e-learning so that the assessment of the
results of the material feasibility test is different. The results of the due diligence test by material experts
can be seen in FIGURE 18 below.

100% 93%  95% 95% 95% 95% 95% 95% 95% 95% 96%

90% 88% 88% 88% 88% 87%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Direct Current Circuit  Static Electricity Field Magnetic Electromagnetic Alternating current
Induction circuit

M scope material M compatibility of the components ~ ® Laguange

FIGURE 18. The results of the feasibility test by learning experts
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The results of the use of e-learning tools by users are 30 students in the form of multiple-choice pre-
test and post-test. The results of the N-Gain value of each chapter in e-learning can be seen in the
following TABLE 3.

TABLE 3. N-Gain value of pre-test and post-test

Topic Pre-Test Post-Test N-Gain
Direct Current (DC) Circuit 46 68 0.40
Electricity Static 27 56 0.39
Magnetic Field 35.6 61.2 0.37
Electromagnetic Induction 41 63.8 0.37
Alternating Current (AC) Circuit 42 62.6 0.35

Based on TABLE 3, N-Gain can be obtained in the medium category in each material discussion.
The N-Gain results on the topic of Direct Current (DC) Circuit are 0.40; on the topic of Electricity
Static of 0.39; Magnetic Field topic of 0.37; Electromagnetic Induction topic of 0.37; and the topic
Alternating Current (AC) Circuit of 0.35. So with e-learning with the 5E Learning Cycle strategy,
students can improve their understanding of high school physics material.

CONCLUSIONS

Based on the results of formative evaluations by media experts, it was concluded that the e-learning
tool used WordPress on high school physics material with a 5E learning cycle strategy rated as an
electronic learning device with very good quality.
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