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Abstract  

This study aims to produce discovery learning-based worksheets on chemical 

equilibrium material through expert judgment. The method in this study is 

Research & Development (R&D) with a Four-D development model which is 

limited to the Develop stage, based on a feasibility test. The subject of this research 

is student worksheets (LKPD) based on discovery learning on chemical 

equilibrium material for class XI students of SMA Negeri 1 Kuala Mandor B. Data 

collection techniques used are measurement techniques and direct communication 

techniques. The data collection tool is in the form of a LKPD feasibility assessment 

sheet. The feasibility test was carried out based on the material aspect, namely 92% 

with a very feasible category, the language aspect was 95.2% with a very feasible 

category and the design aspect was 95% with a very feasible category. Thus, it can 

be concluded that the worksheets based on discovery learning on chemical 

equilibrium materials developed are feasible. for use in learning. 
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INTRODUCTION  

Chemistry is the study of the nature of substances and how they react with other substances 

(Chang, 2005). Based on the Ministry of Education and Culture (2013), one of the objectives 

of chemistry is to apply chemical concepts to solve problems in everyday life and technology. 

Chemistry consists of concepts that are calculational or theoretical in nature. Most science 

concepts such as chemistry are mostly abstract and highly theoretical topics (Sunyono, 2013). 

This abstract nature can cause students to have difficulty in understanding chemistry subject 

matter at school and are less interested in learning it. 

Based on the results of interviews with chemistry teachers at SMA Negeri 1 Kuala Mandor B, 

the learning and teaching process at school has used the 2013 curriculum with cooperative 

learning methods, question and answer, group discussions but learning is still teacher-

centered. The low level of understanding of concepts so that students are less actively 

involved in learning activities. In addition, the teaching materials used by teachers in learning 

are only in the form of power points, chemistry books and LKPDs made by the teacher 

himself. However, learning is still not optimal because students still have difficulty 

understanding concepts in learning chemistry. The LKPD used in class only contains material 

questions that have not used learning models in the 2013 curriculum.  

The LKPD has not led students to understand concepts that can provide learning experiences 

for students to learn actively learn independently. This results in a lack of curiosity of 
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students in learning, so that it can make students only memorize the concepts given but do 

not understand the meaning of the concepts taught. In line with Elfina's research (2020) 

which states that a good LKPD must have several components or elements to be feasible and 

can be used as a medium in learning that can provide new colors for students in increasing 

their critical thinking skills. In addition, the LKPD used at school does not have basic 

competencies and clear learning objectives and the lack of completeness of other components 

in the LKPD. The lack of completeness of the components in the LKPD makes the LKPD 

less effective. Because according to Prastwo (2014) there are six main components that need 

to be considered in preparing a good LKPD, namely: title, basic competencies, learning 

instructions, work steps, supporting information and assessment. Chemical Equilibrium 

material is often abstract and difficult for students to understand, Students may be less 

motivated to learn chemistry because they see it as a difficult subject or irrelevant to 

everyday life and textbooks and traditional learning resources may not always cover a variety 

of ways to teach Chemical Equilibrium. Teachers need additional training to implement the 

Discovery Learning method effectively. They need to understand how to guide students in a 

student-centered learning process (Bybee, R. et.al, 2006). Students need additional 

encouragement to be actively involved in the discovery learning process (Hidi, S. et.al, 2000). 

According to the teacher, the understanding of concepts in students in chemistry subjects, 

especially chemical equilibrium material is still low, it can be seen from the percentage of 

completeness of the daily test scores of students on average below the minimum 

completeness criteria (KKM), especially in chemical equilibrium material, which is 15% 

lower than the other two materials such as reaction rate 25% and acid base 35%. Chemical 

equilibrium material requires a good understanding because the material includes prerequisite 

material to understand the next chemical learning material (Sugandi, 2015). 

Based on the results of the explanation above, the solution that needs to be done in solving 

the problems that exist in the school needs to be developed student work sheets (LKPD) that 

can make it easier for students to be active and easy to understand chemical equilibrium 

material (Aksom, 2017). According to Prastwo (2011) LKPD is a printed teaching material in 

the form of sheets of paper containing material, summaries, and instructions for 

implementing learning tasks that must be done by students, which refers to the basic 

competencies that must be achieved. The use of student worksheets (LKPD) is one of the 

alternatives to improve students' concept understanding and learning activities. The 

presentation of LKPD can be developed with various kinds of innovations. There are various 

innovations that can be applied, one of which is combining with the right learning model. 

The use of learning models can help students obtain information, ideas, skills values, ways of 

thinking and understanding that they express (Daryanto, 2017). According to Pristiyono 

(2021), one of the learning models that can make students actively involved in the learning 

process is the discovery learning model because this model can provide learning 

opportunities, where the model requires students to be able to find a concept for themselves 

in learning. Besides, a good learning model must provide learning opportunities for students. 

In line with Made's research (2018) which says that discovery learning-based student 

worksheets (LKS) have a better effect on learning outcomes in chemistry learning. Another 

study, namely, Amorita (2021) based on the results of research on the discovery learning 

model assisted by audio visual media can increase the activeness and learning outcomes of 

science as seen from the average activeness of each cycle, which is 26%. Through discovery 

learning, students also usually learn to think analytically and try to solve the problems they 

face themselves.  

According to Hosnan (2014) discovery learning is a mode that applies a way of learning to be 

active with the process of finding and investigating the concept itself, the understanding 



 

Februanti, N., Sahputra, R., & Sartika, R.  Development of Discovery Learning …. 

 

Hydrogen: Jurnal Kependidikan Kimia, October 2023, 11(5) |688 

 

obtained will be more durable in memory. According to Prasetyo (2021) the discovery 

learning learning model has characteristics, namely: (1) centered on students, (2) explore and 

solve problems to form, combine and announce knowledge, (3) the process of combining new 

knowledge and previous knowledge. 

Based on Annisa's research (2016), it is stated that the LKS on collision material with the 

discovery learning model is declared suitable for use, this is evidenced by the percentage of 

very high validity, namely in the aspect of content suitability of 77.69%, in the construction 

aspect of 86.84% and the readability aspect of 80.67%. According to Wati's research (2017) 

states that LKPD on macromolecular material with a discovery learning model is declared 

valid and feasible based on the assessment of experts and can be applied to learning through a 

validation process stated to fulfill the aspects of content feasibility, presentation language, 

and graphics with a percentage of feasibility of 89.1%, 90.5%, and 91.6% respectively.  

Based on the description above, researchers feel need to develop discovery learning-based 

student worksheets (LKPD) on the subject matter of chemical equilibrium at SMA Negeri 1 

Kuala Mandor B. This LKPD will be useful for the general public as a learning resource, 

especially increasing the active spirit of learning of students and helping learning and 

teaching activities at school. 

 

METHOD  

In this study, the method used by researchers is research and development with the 4D model 

developed by S. Thiangrajan, Drothy S. Sammel, and Melvyn I. Sammel (1974: 5). Sammel 

(1974: 5). The model is one of the models of device development in learning. There are 

stages in the 4D model, namely: define, design, develop and disseminate. The stages used in 

this study were limited to the develop stage because the product development in this study 

was only to determine the feasibility of the learner worksheet.  

At the define stage, (1) front-end analysis aims to analyze the basic problems in developing 

learning devices in the form of discovery learning-based LKPD on chemical equilibrium 

material; (2) analysis of students to determine the academic ability of students; (3) concept 

analysis to determine the concept of material studied at the school; (4) analysis of learning 

objectives to make detailed learning objectives clearly according to the indicators expected 

through discovery learning-based learning activities. 

The design stage is carried out (1) selecting the media to be developed according to the 

problems found in the school; (2) making LKPD design as an initial design; (3) making 

reference tests according to the indicators that have been set.  

The develop stage aims to produce valid media, by validating the feasibility of the media 

made based on the opinions of experts. In this study, validation was carried out by language, 

material and design experts. The experts in this study amounted to three experts each. 

Feasibility validation uses an assessment instrument that has been validated. 

Data collection techniques in this study are measurement techniques and direct 

communication techniques. The measurement technique referred to in this study is the 

feasibility assessment by experts (material, language and design) on discovery learning-based 

LKPD. The direct communication technique was carried out through interviews with teachers 

of SMA Negeri 1 Kuala Mando B. 

The data collection tool used is the feasibility assessment of discovery learning-based LKPD. 

In this study, the feasibility assessment was assessed by experts in their fields so that the 

resulting LKPD was suitable for use. The assessment conducted by experts is used as a 
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reference for revision and improvement. In this study the experts consisted of material, 

design and language experts, each of which amounted to 3 people. The feasibility assessment 

sheet follows the standards of teaching materials from BNSP which are adjusted to the needs 

of researchers. The feasibility assessment was then analyzed with the validity analysis 

formula. 

P = 
∑𝑋

∑𝑋𝑖
 x 100 %  

V = 
∑𝑃

𝑛
  

The LKPD eligibility criteria that researchers use according to (Riduwan, 2017), in table 1. 

Tabel 1. Kriteria tingkat kelayakan LKPD berbasis discovery learning 

 

RESULTS AND DISCUSSION  

The development carried out in this study produced discovery learning-based student 

worksheets (LKPD) on chemical equilibrium material which was carried out through several 

stages in accordance with the 4D (four D) medel research. there are 4 stages in the 4D 

development model, namely: define (defining), design (designing), develop (developing) and 

dessiminate (disseminating). In this study, researchers were limited to the develop stage 

because the product development in this study was only to determine the quality of the 

product The feasibility of the learner worksheet. The development of this LKPD is assessed 

based on the assessment of material experts, design experts, and language experts. 

At the define stage or defining is done to determine and define the learning requirements in 

the LKPD to be developed by analyzing learning objectives based on the limitations of the 

material to be developed. The define stage has several steps that must be taken starting from 

front end analysis, learner analysis, concept analysis and formulation of learning objectives 

(Rodrigues, 2023). At the front end analysis is done to find out how the learning process 

takes place by interviewing one of the chemistry teachers at SMA Negeri 1 Kuala Mandor B. 

Based on the results of the interview, it is known that in the learning process students are 

classified as less active in learning. In addition, the teaching materials used in learning are 

only in the form of textbooks, power points and sometimes also use LKPD made by the 

teacher. The LKPD only contains a collection of material and questions, without any learning 

Keterangan   

   P          = Percent score gain 

   ∑X       = Total score for each statement 

   ∑Xi      = Sum of the highest scores 

Furthermore, calculate the average percentage of feasibility of LKPD with the following formula. 

Keterangan   

     V        = Percent average eligibility 

      ∑P     = Total average percent value of each aspect 

      n        = Number of aspects assessed 

No  Interval (%) Kategori 

1 81-100 Very feasible 

2 61-80 Worth 

3 41-60 Decent enough 

4 21-40 Not worth it 

5 0-20  Very unfeasible 
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model in the LKPD. This resulted in low learning outcomes, especially in chemical 

equilibrium material. After the front end analysis was carried out, then continued to analyze 

the students. 

Table 2. Activities in the LKPD 

Learner analysis was carried out by interviewing several students. This analysis is carried out 

to determine the academic ability of students, learning motivation and previous learning 

experience. Based on the results of the interview, it is known that in the learning process 

students still have difficulty in understanding the material studied, especially material that 

emphasizes understanding concepts and calculations. In addition, students like learning 

chemistry by doing experiments because students can explore and find and understand the 

concept of learning that is done. This is in accordance with Bruner's theory which suggests 

that students learn actively to build concepts and principles. Based on this, students want 

learning that can provide opportunities for students to explore the material independently.  

The next analysis is concept analysis by determining what concepts will be presented in the 

LKPD to be developed which is a reference for the achievement of student learning 

No Expected Indicators Activities in LKPD to Achieve Indicators 

1 

Analyzing reversible 

reactions and irreversible 

reactions based on 

experiments 

Learners work on LKPD based on the steps in discovery 

learning, namely (1) stimulus by identifying two events in 

everyday life such as the event of burning paper and the 

formation of coral reefs where burnt paper cannot return to its 

original form while coral reefs can return to their original form 

or can react continuously. It is hoped that students can 

distinguish between continuous reactions and continuous 

reactions. (2) problem identification by making questions that 

will be solved in the next step. (3) data collection by searching 

for various relevant materials or theories both from books and 

the internet. (4) data processing through 2 experiments, the first 

reacting CaCO3 solids with HCl solution, the second experiment 

reacting Pb(NO3)2 solution with KI solution and KNO3 

solution. (5) verification through presentation and discussion  to 

ensure the correctness of the concept obtained. (6) Students' 

conclusions summarize the learning outcomes obtained in 

accordance with the learning objectives on the LKPD. 

2 

Analyze the equilibrium 

formula based on the 

experiment 

After getting the data from the experiment, students are asked to 

analyze the graph through follow-up questions that direct 

students in analyzing the experiment table and analyzing the 

equilibrium formula. 

3 

Analyze the data from the 

experiment to determine the 

price of the equilibrium 

constant. 

After students know the equilibrium formula, then determine the 

price of the equilibrium constant based on experimental data 

guided by follow-up questions. 

4 

Presenting the results of 

data processing in the form 

of a table of observation 

results to determine the 

price of equilibrium 

stability 

After the students conduct the experiment, they continue by 

processing the experimental data in the form of a table and 

determining the price of the equilibrium constant accompanied 

by follow-up questions. 
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outcomes. To present these concepts, it is necessary to analyze the core competencies and 

basic competencies used at the school in accordance with Permendikbud No. 24 of 2016. The 

next analysis is to formulate learning objectives based on the material studied as a basis for 

determining the content components in the LKPD to be developed. 

The next stage of development is design or design by organizing or designing the media to be 

developed. According to Agus (2017) this stage aims to design the developed media. This 

design is done by compiling an initial draft of the LKPD to be made. The LKPD to be 

developed is based on discovery learning on chemical equilibrium material. In designing 

LKPD, it needs to be done well because LKPD can help students in understanding learning. 

According to Putri (2020) states that a good LKPD device design can motivate students to be 

actively involved in learning. There are several steps in this design, the first step is to compile 

the competency standards and basic competencies used at the school. Then determine the 

design of the LKPD to be made, divided into the introduction, content and cover.  

The introduction page consists of a title page (cover), LKPD identity, preface, table of 

contents, instructions for using LKPD and concept map. The content page consists of core 

competencies, basic competencies, indicators, learning objectives, learning activities that 

contain the stages of the discovery learning model and practice questions. On the closing 

page contains a bibliography. Before the LKPD is validated by experts, researchers first 

consulted the initial design to the supervisor in order to get suggestions and input so that the 

LKPD to be developed is better. In order for participants the activities carried out by students 

in the developed LKPD can be seen in table 2. 

At this stage, researchers have produced discovery learning-based student worksheets 

(LKPD) on chemical equilibrium material after conducting feasibility / validation tests and 

declared feasible for use. Validation is carried out by experts in accordance with their 

respective fields of expertise consisting of 3 material experts, 3 design experts and 3 language 

experts, with a total of 9 experts. Validity is a measure that shows the level of validity of a 

test (Lestari, 2020). The instrument used uses a Likert scale. A recapitulation of the results of 

the feasibility assessment by experts can be seen in table 3. 

Table 3. Results of Feasibility Assessment Of Discovery Learning-Based LKPD 

Based on the results of the experts' assessment in each aspect of feasibility, the average score 

is 94.1% with a very feasible category, which means that the LKPD developed by researchers 

is feasible and valid for use in the learning process because all experts have said it is valid. 

This opinion is in line with the results of Yunita's research (2018) which states that the 

module is said if all experts who validate the product say it is valid.  

The results obtained are in line with the results of Izzatunnisa's research (2019) which states 

that LKPD is said to be feasible to use with an average percentage of LKPD assessment 

aspects of 89.33% and included in the criteria very feasible to use. According to his research 

(Lestari, 2020) said that based on the results of the validity assessment of discovery learning-

based LKPD seen from an average of 1.00 with very high criteria valid and can be used as 

one of the teaching materials to assist students in carrying out the learning process and can do 

practicum independently without having to be guided by the teacher. 

No Aspects assessed Percent (%) Category 

1 Material 92 Very feasible 

2 Design 95 Very feasible 

3 Language 95,2 Very feasible 

 Average 94,1 Very feasible 
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Based on the acquisition of the feasibility value that has been done LKPD is feasible and 

good for use, but product revisions are still carried out in accordance with the suggestions and 

input of experts. This revision needs to be done so that the LKPD developed is valid and 

suitable for use in the learning process. It can be said to be feasible because it includes the 

suitability of the content with KI and KD, that in this LKPD has included discovery learning 

steps. According to Syah (2008) there are several step procedures in discovery learning that 

are carried out in teaching and learning activities in general, namely: stimulus, problem 

identification, data collection, data processing, verification and drawing conclusions. 

The designed LKPD was validated by material expert validation, linguistic expert validation 

and media expert validation. During the validation process that has been carried out, there are 

several improvements based on the validator's suggestions and comments as consideration for 

making revisions.  

The results of the validation of the material aspect containing content and presentation 

obtained a percentage of feasibility of 92% with a very feasible category. From the results of 

this validation that the LKPD developed is included in the criteria very feasible to use in the 

learning process. There are three aspects assessed in the validation of the material, namely the 

aspect of the suitability of the material with the Basic Competencies (KD) categorized as very 

valid because the material contained in the LKPD is in accordance with the basic 

competencies and objectives to be achieved in line with the opinion of Rahmawati (2020) that 

an LKPD developed must be in accordance with the concepts and theories based on the basic 

competencies in the applicable curriculum so that it is clear the learning objectives to be 

achieved by students.  

The second aspect, namely the concepts presented in the LKPD in accordance with the 

concepts and definitions that apply in the field of chemistry, especially in chemical 

equilibrium material, is categorized as very valid, meaning that the concepts and definitions 

in the LKPD developed are in accordance with the definitions that apply in chemistry. 

According to Mahendra (2022) said that in the development of LKPD the concepts and 

definitions regarding learning materials must be in accordance with the field because 

otherwise it will cause confusion in students. The last aspect, namely the content of LKPD 

material in accordance with the discovery learning model, is categorized as valid because the 

steps in the LKPD developed are in accordance with the model in discovery learning and the 

events exemplified are in everyday life. In line with the opinion of Novita (2020), it is said 

that a good LKPD must follow the steps in the learning model contained in the teaching 

material.  

There are several suggestions for improvement from experts so that revisions need to be 

made. Revisions were made based on suggestions and input from experts. The following are 

the results of LKPD improvements. In the concept map section, the validator suggested 

adding components to the concept map, because according to the validator the concept map 

presented before the revision was very minimalist. The purpose of adding components from 

the concept map is so that students understand the sequence of the material. In addition, in the 

stimulus, the validator suggested making a stimulus that can make students interested in 

reading and writing learning by discovering the problems in the stimulus themselves. The 

revised concept maps can be seen in figures 1 and 2. 

The results of the validation of the linguistic aspects of content and presentation validated by 

3 experts obtained an average percentage of feasibility of 95.2% with a very feasible 

category. From the results of this validation that the LKPD developed is included in the 

criteria very feasible to use in the learning process. There are several aspects assessed in 

language validation, namely in the aspects of straightforward, communicative and dialogical 

categorized as valid because the language used is clear, not convoluted, communicative and 
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according to the rules. Furthermore, the aspect of suitability for the cognitive development of 

readers is categorized as valid, meaning that the LKPD developed is in accordance with the 

development of readers which will make it easier for students to understand the material. 

 

 
 

                                                     (a)                                                                 (b)  

Figure 1. Concept map display (a) before revision and (b) after revision 

 

 

 

 

 

 

 

 

 

(a)             (b)                                

Figure 2. Stimulus (a) before revision and (b) after revision 

The last aspect, namely the suitability of language rules, is categorized as valid, meaning that 

the language and layout in the LKPD are in accordance with language rules.  In line with the 

statement of Yerimadesi (2016) which says that language is said to be valid if the sentences 

in teaching materials are clear, easy to understand and do not cause confusion so that they are 

easily understood by students. 

There are several suggestions for improvement from experts so that revisions need to be 

made. Revisions were made based on suggestions and input from experts. In the preface 

section, the validator suggested changing the word "preface" to "preface". This was done on 

the grounds that if written with "preface" it is intended to be a greeting from the printer to the 
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author, while "preface" is a greeting from the author to the reader. In addition, there is a 

wrong word writing, namely for foreign words that are not tilted. The results of the revision 

of the language in the preface can be seen in Figure 3. 

 

 

 

 

 

 

(a)                                         (b)        

Figure 3. Preface (a) before revision and (b) after revision 

The results of the validation of the design aspects validated by 3 experts obtained an average 

percentage of feasibility of 95% with a very feasible category. From the results of this 

validation that the LKPD developed is included in the criteria very feasible to use in the 

learning process. There are several aspects that are assessed in design validation, namely the 

use of letters, layouts and illustrations or images categorized as very valid, meaning that the 

use of letters, the harmony of image layouts and illustrations in LKPD can be understood 

properly because of the placement of good layouts and clarity in illustrations can clarify 

information. Based on BNSP (2016) states that good images and illustrations can convey 

messages effectively to students.  

There are some suggestions for improvement from experts so that revisions need to be made. 

Revisions were made based on suggestions and input from experts. On the cover, the 

validator suggested improving the size of the title writing of the cover, reducing the size of 

the writing "Class XI" and moving the writing of the author's name. this was done on the 

grounds that the cover was more attractive. The revised results of the LKPD cover design can 

be seen in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                       (a)                                                                 (b) 

                 Figure 4. Cover view (a) before revision and (b) after revision 

Based on the explanation above, the LKPD developed by researchers can be said to be 

suitable for use seen from the results of the validation that has been done. The LKPD 
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developed is categorized as very feasible after the feasibility test on 3 aspects obtained at 

92% on the feasibility of the material, 95.2% on the feasibility of language and 95% on the 

feasibility of design. It can be seen that the results obtained are good, but there are still some 

suggestions from experts to make revisions that will make the LKPD even better. In line with 

Wardianti's research (2018) which says that the teaching materials developed can be said to 

be valid if all experts who validate have stated that they are valid. another opinion by Hala 

(2015) states that the requirements for teaching materials are said to be valid if they meet the 

criteria for validity based on a strong theoretical study that is consistent. 

 

CONCLUSION 

Based on the results of the study, it can be concluded that the discovery learning-based 

student worksheet (LKPD) on chemical equilibrium material is very feasible to use in the 

learning process. The developed LKPD is categorized as very feasible based on the feasibility 

test on 3 aspects of material feasibility, language and design sequentially obtaining a 

percentage of 92%, 95.2% and 95%. Suggestions for further researchers can develop 

discovery learning LKPD to the next stage such as by testing the effectiveness of LKPD and 

can disseminate teaching materials to students. Appropriate evaluation methods to measure 

the effectiveness of this LKPD can include: Pretest-Posttest with Control Group, Class 

Observation, Student Satisfaction Questionnaire, and Problem Solving Ability Test. 
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