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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. 
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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 

 

 

FIGURE 2. Display register page 
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FIGURE 3. Display slider on homepage 

 

 

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. 

 

FIGURE 5. Display material in e-learning 

 

FIGURE 6. Display sub material 
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FIGURE 7. Display explanation material 

 

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

 

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

 

FIGURE 11. Display material according to the learning cycle stage 5E: The explain phase 
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FIGURE 12. Display material according to the learning cycle stage 5E: The elborate stage 

 

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

Evaluate 

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

 

FIGURE 14. Display evaluation in e-learning 
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FIGURE 15. Display evaluation questions (multiple choice) 

 

FIGURE 16. Display evaluation questions if the user answers correctly 

 

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

 

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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