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Abstract— The Covid-19 pandemic has surged several of countries around the world, including Indonesia. The Covid-19 pandemic has 
affected various fields of our life including education sector. It leads to the change of the learning system from offline learning to online 
learning. In addition, the 2013 curriculum applies the learner-centered learning. Therefore, this study is aimed to develop a guided 
inquiry-based flipped classroom learning system on a chemistry school material about redox and electrochemical reactions and to measure 
the level of validity and practicality of this type of learning system. This research is conducted Research and Development (R&D) with 
the Plomp development model. The research instruments are in the form of validation sheets and practicality questionnaires. Based on 
the results of the analysis for the validity of the questionnaire, it can be obtained value of 0.86 in the validity category. Furthermore, the 
results of the analysis for the practicality test can be obtained that 86% in the very practical category from the students and 94% in the 
very practical category from the teachers. The results of this study is to indicate that the learning system developed is valid and practical 
and to indicate that it can be used as a solution in the implementation of online learning. 
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I. INTRODUCTION 

The Covid-19 pandemic has surged several of countries around the world, including Indonesia. The Covid-19 pandemic has 
affected various sector of our life like economic, social, and educational sector [1]. It leads to the change of the learning system 
from offline learning to online learning [2]. 

One of the learning solutions that can be used in online learning and can be applied in the era of the industrial revolution 4.0 to 
reach the demands of the 21st century is the blended learning model. In blended learning system, there are two learning conditions; 
asynchronous and synchronous [3]. One of the practical way to implement the blended learning is to use the flipped classroom 
model [4]. Flipped classroom is also known as the reverse classroom learning. In this flipped classroom model, the school activities 
that are usually carried out in class and the homework activities that are usually done are being reversed [5]. 

Flipped classroom learning can apply the learner-centered learning by following the demands of in 2013 Curriculum. One of 
the learning models that are based on 2013 Curriculum is the guided inquiry learning model. Guided inquiry is an active learning 
model. The students can build their own knowledge by connecting it with the prior knowledge [6]. The guided inquiry learning 
model can increase student activities, motivations, learning outcomes. It can bring the students to be actively involved in the learning 
process [7], [8]. 
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The implementation of Flipped-Guided Inquiry Based Learning System has given a positive impact on chemistry learning about 
salt hydrolysis [9], colligative properties of solutions [10], chemical bonds [11] and chemical equilibrium [12]. It shows valid and 
practical results. In addition, Flipped-Guided Inquiry Based Learning (FGIL) chemical kinetics material for the first year students 
shows valid, practical, and effective results. It can be applied by the lecturers in the learning [13]. Flipped-Guided Inquiry Based 
Learning System can increase the interaction between the teachers and the students and can also improve students' thinking skills 
[14]. Flipped-Guided Inquiry Based Learning System can improve learning outcomes. It has given a positive impact on students 
attitudes and effective in improving students' skills [15]. 

To carry out online learning, we need to use an online system to support the online learning process, called as the Learning 
Management System (LMS). In this research, Edmodo and Zoom Cloud Meeting are the types of LMS used. Teachers and students 
are doing the learning asynchronously by using the Edmodo application, so that they can access it anytime and anywhere. 
Meanwhile, for doing the learning synchronously, they can use the Zoom Cloud Meeting application to held face-to-face meeting, 
so that they can carry out the learning system virtually at the same time. 

Based on the background above, this study is aimed to develop a guided inquiry-based flipped classroom learning system on 
redox and electrochemical reactions for class XII SMA. Researcher hopes that this learning system is valid and practical to use in 
online learning in the conditions of the Covid-19 pandemic and in the face of the digital-based industrial revolution 4.0 era. 

II. METHODOLOGY 

The type of research that is used in this research is Research and Development (R&D). The development model that is used in 
this study is the Plomp model developed by Tjeerd Plomp. Ploomp model consists of 3 stages. The first stage is preliminary 
research; this stage is about the needs and context analysis, literature study, and conceptual framework development. The second 
stage is the development or prototyping, at this stage a formative evaluation is carried out for each prototypes, including self-
evaluation, expert assessment, and individual and small group evaluations which aims to measure the level of validity and 
practicality of the learning system being implemented. Developed. The last stage is the assessment phase [16]. The instruments 
that are used in this research are validation sheets and practicality questionnaires.  

The validatity results will be calculated by using the Aikens V formula, as shown below: 

𝑉 ൌ
∑ 𝑠

𝑛ሺ𝑐 െ 1ሻ
 

And to calculate the practicality results, the researcher uses the following formula: 

𝑁𝑃 ൌ  ୖ
ௌெ

ൈ 100 

To determine the validity category, researcher is obtained it from table 1 and the practicality category are obtained from table 2. 

Table 1. The Validity Category 

No.  Aikens V Skale Validity 

1. V ≤ 0,4 Low 

2. 0,4 < V < 0,8 Middle 

3. 0,8 < V Valid 

 

Table 2. The Practicality Category 

No Value Practicality   

1. 86%-100% Very Practical 

2. 76%-85% Practicality  
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3. 60%-75% Middle 

4. 55%-59% Low 

5. ≤54% Not Practical 

 

III. RESULT AND DISCUSSION 

Result. 

Preliminary Research. The first stage is preliminary research. This stage is about the needs and context analysis, literature study, 
and conceptual framework development. Needs analysis is conducted to find out the basic problems that the teachers and the 
students faces in the  learning redox and electrochemical reaction materials for class XII at school. The studies that are conducted 
that the reference sources that the researcher finds related to the research. From the studies references, it can be obtained that 
flipped classroom learning and guided inquiry can be one of the solution in implementing digital-based online learning that is 
centered on students based on the 2013 Curriculum. 

Prototyping Phase. In this stage, a formative evaluation is carried out for each prototypes. The first activity that is carried out to 
this research is to design a flipped classroom based on guided inquiry on redox and electrochemical reactions. The flipped 
classroom with guided inquiry is carried out in two learning conditions; asynchronous and synchronous. In this learning system, 
the stages of guided inquiry of asynchronous are the orientation, exploration, concept formation and application stages by using 
Edmodo. Moreover, the closing stage is carried out synchronous learning by using zoom cloud meeting.  

For more details can be seen in Figure 1 as the result of the learning system design is prototype 1. 

 

 

Picture 1. The Cycle of Flipped-Guided Inquiry Based Learning System. 

The result of prototype 1 is conducted by doing self-evaluation with a checklist system to see the completeness of the learning 
system and then revised it to produce prototype 2. In prototype 2, an expert assessment is needed from 2 chemistry lecturers and 
1 chemistry teacher. The aim of the expert assessment is to measure the level of validity of the learning system that is being 
developed. At this stage, one-of-one evaluation is done on 3 students. Furthermore, the revision of prototype 2 is needed to 
improve the quality of the prototype to produce a valid prototype 3. The results of the evaluation at this stage can be seen in table 
3. 
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Table 3. The Validity Results Based on Expert Assessment 

No Aspects Validity Category 

1 Material components 0,79 Middle 

2 Presentation components 0,82 Valid 

3 Language components 0,89 Valid 

4 Graphic components 0,83 Valid 

Average 0,83 Valid 

 

In prototype 3, a valid learning system is already produced, then a small group trial is evaluated with 15 students of class XII 
SMA. Next, the students are asked to fill out the student response questionnaires that are used to obtained the level of practicality 
of the developed learning system. After processing the data, it can be seen that the practicality value was 86% with a very practical 
category. The data can be seen in table 4. At this stage, 3 high school teachers are asked. Therefore, the data processing can be 
carried out to obtain the practicality value of 94% in very practical category. The data can be seen in table 5. 

Table 4. The analysis results of the students questionnaire 

No Aspects Validity The Practicality Category 

1 Simplicity  87% Very practical 

2 Efficiency 87% Very practical 

3 Benefits  85% Practical 

Average 86% Very practical 

 

Tabel 5. The analysis results of the s questionnaire 

No Aspects Validity The Practicality Category 

1 Simplicity 95% Very practical 

2 Efficiency 90% Very practical 

3 Benefits 94% Very practical 

Average 94% Very practical 

 

Disccusion. 

The research that has been done has produced a product in the form of a Flipped-Guided Inquiry Based Learning System on 
redox and electrochemical reactions. This study uses the Plomp development model which consists of several stages that have been 
described previously. The learning system is carried out according to the stages in the guided inquiry model. Flipped-Guided Inquiry 
Based Learning System can encourage the students to be active in the learning process [17]. The first learning stage is the orientation 
stage. It is presented in the form of a video containing motivation, initial knowledge, or learning objectives uploaded to Edmodo. 

The second stage is for exploration and concept formation. In this stage, the students are asked to analyze the model/information 
(pictures, tables, etc.) to find answers to key questions in the quiz features in the Edmodo application. The next stage is the 
application stage. At this stage, students are asked to do the exercises by discussing them with their group members. The discussion 
activities is in the form of comments column. This stage is aimed to strengthen the concepts that have found by the students. This 
application stage is posted by the teacher on the assignment feature in the Edmodo application. The last stage is the closing stage 
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that is held by using zoom cloud meeting. At this stage, the representatives of each groups presents the results of their group 
discussions and discusses together to conclude the lessons that they have been learned. 

Flipped-Guided Inquiry Based Learning System on the redox and electrochemical reaction materials has been tested for its 
validity and practicality. From the data in table 1, it can be seen that the validity results based on the expert assessment are 0.86 and 
can be said that it is valid. It shows that the learning system that has been developed is valid in terms of the feasibility of content, 
presentation components, linguistic components, and graphic components. 

In terms of content feasibility, Flipped-Guided Inquiry Based Learning System obtains a value of 0.89 and can be categorized 
as valid. This means that the orientation video and the model provided are compatible to the material being taught, the suitability 
of the model with key questions to find the concept, and the exercises that are given in Edmodo can strengthen the students' concepts. 

In terms of the presentation component, an assessment of the suitability of the learning design was carried out based on the 
guided inquiry learning cycle. In addition, an assessment was also carried out on the presentation of orientation videos that had 
clear image and sound quality, the presentation of questions accompanied by models (pictures, tables, etc.) discussion, and the 
presentation of the closing stage was carried out using a zoom cloud meeting to allow students to confirm the concepts they had 
acquired. Based on Table 1, the results of the presentation component analysis obtained a V value of 0.83 with a valid category. 

In terms of the linguistic component, the analysis obtained a V value of 0.86 with a valid category. This means that the language 
used in the orientation video can be understood and the suitability of the language used in the key questions with the Indonesian 
writing rules. In terms of the graphical component of the learning system developed, the V value of 0.83 was obtained with a valid 
category. This means that the model given to Edmodo can be clearly observed by students. 

The development of a Flipped Classroom Learning System Based on Guided Inquiry on Redox Reaction and Electrochemical 
Materials for Class XII SMA/MA has a high level of practicality. It can be seen from the practical analysis of the responses from 
the teachers and the students. There are three aspects that are assessed in the practicality test; simplicity, time efficiency, and 
benefits. The simplicity aspect is related to easy way to use the Flipped-Guided Inquiry Based Learning System in online learning. 
Meanwhile, the time efficiency is related to the use of time in the developed learning system. Last, the benefit aspect relates to the 
benefits obtained from the Flipped-Guided Inquiry Based Learning System. The results of data analysis that have been carried out 
have obtained the practicality value based on student responses of 86% in the very practical category and the practicality value 
based on the teacher's response of 94% in the very practical category. Based on this conclusion, it can be said that Flipped-Guided 
Inquiry Based Learning System is practical in the terms simplicity, time efficiency, and benefits in carrying out online learning. 

IV. CONCLUSION 

Based on the results of the research that has been done, it can be concluded that: 

1. Flipped-Guided Inquiry Based Learning System on redox reactions and electrochemistry for class XII SMA/MA can be 
developed. 

2. Flipped-Guided Inquiry Based Learning System is produced the validity category with a value of 0.86 and the level of 
practicality category as very practical with an average 87% from students and 94% from teachers. 
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