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Abstract 

Paradigm changes in the world of education demand innovation in classroom learning, including in chemistry subjects. 

This study aims to see students' responses to the product development of acid-based solution e-module based on 

chemical literacy. The type of research used is descriptive quantitative research. The research sampling technique used 

random sampling with the number of research subjects as many as 36 people who were students of the 11th grade in 

one of public Senior High School in Gowa Regency, South Sulawesi. The data obtained were processed quantitatively 

with the results of the study showing that the students' response to the acid-base e-module based on chemical literacy 

was 98.6% of students gave a good response, so this module was good for use in learning chemistry on acid-base 

material. Suggestions for further research are expected to proceed to the e-module effectiveness test stage. 
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INTRODUCTION 

The COVID-19 pandemic has had an impact 

on education systems around the world which has 

led to a total closure of close education in schools, 

universities and other colleges (Dietrich et al., 

2020; Miltiadous et al., 2020; Simon et al., 2020). 

Causing changes in the learning system, namely 

from face-to-face learning to online learning. 

Therefore, teachers are required to be creative and 

innovate with changes that occur by striving for 

learning that is in accordance with student 

conditions. Based on the results of the interview, 

chemistry teachers at Public Senior High School 8 

Gowa experienced problems in explaining the 

material in detail, especially those related to 

chemical calculations and reactions. In addition, 

incomplete laboratory facilities cause practicum 

only through youtube videos. In addition to 

teachers, students also experience obstacles in 

online learning, for example constrained by the 

internet network so that student activity in class 

decreases.  

Unlike the case with online learning, student 

activity in offline learning is quite high. In addition, 

learning resources in the form of books, modules, 

and LKPD are also available at Public Senior High 

School 8 Gowa. However, it does not allow 

students to bring to their homes because of the 

limited number. So, in online learning students 

must actively look for learning resources from the 

internet. Reflecting on these conditions with all its 

limitations, it is necessary to develop teaching 

materials that can be used in online learning and are 

able to assist teachers in explaining the material in 

detail and increasing student activity in online 

learning, namely in the form of chemical literacy-

based e-modules. 

E-module is one of the interactive media that 

provides experience in the form of direct 

interaction and being active to users, such as paying 

attention to images, paying attention to writing that 

varies in color or moving, sound, animation and 

even videos and quizzes in one media (Suryati et 

al., 2022). The results of previous studies have 

shown that the use of e-modules in chemistry 

learning is effective in improving science literacy 

and student learning outcomes (Rusmansyah et al., 

2022), and is able to improve students' higher-order 

thinking skills (Panggabean et al., 2022). 

Therefore, e-modules are appropriate to be used in 

the learning process and understanding of student 

chemistry. 

Chemical literacy refers to a person's ability 

to understand and apply chemical knowledge in 

everyday life in terms of understanding three main 

aspects, namely knowledge of concepts, using 

chemical understanding in problem solving, and 

applying chemistry in everyday life appropriately 

and effectively (Ad'hiya &; Laksono, 2018; 

Thummathong & Thathong, 2016). Someone who 

has chemical literacy must understand the basic 

concepts of chemistry and be able to use their 

knowledge in everyday life (Ad'hiya &; Laksono, 

2018). A good understanding of chemistry can be 

seen from students' ability to explain chemical 

concepts both textually and visually (Dori, et al., 

2018).  

Several e-modules on chemicals have been 

developed in previous studies, such as acid-base 

materials (Ashari el al., 2023), chemical 

equilibrium (Lubis et al., 2022), colloids 

(Rusmansyah et al., 2021), protein metabolism 

(Susanti et al., 2020), and salt hydrolysis (Mazidah 

et al., 2020). While the novelty of this research is 

the development of an acid-base solution e-module 

based on chemical literacy. 

The e-module in this study consists of three 

parts, namely introduction, content, and closing. 

The introduction section contains the identity of the 

module, basic competencies, a brief description of 

the material, instructions for using the module, and 

learning materials. At the beginning, before the 

introduction, this e-module contains a glossary and 

concept map. Meanwhile, the content of this e-

module explains the theory of acids and bases, ion 

equilibrium in acid and base solutions, acidity 

degrees, and acid-base indicators. All material is 

delivered in four learning activities. Each learning 

activity contains learning objectives, material 

description, summary, practice questions, and self-

assessment. Meanwhile, in the closing section, this 

e-module contains an evaluation and bibliography. 

 

METHOD 

Research Design 

The development of acid-base solution e-

modules based on chemical literacy in this study is 

a type of Research and development research 

whose procedures are adapted from the 4-D 

development model of Thiagarajan (1974) which 

includes four stages, namely: Define, Design, 

Develop, and Disseminate. The writing of this 

article is one part of development research, namely 

the Develop stage to see how students respond to 

the developed product. This stage is the realization 

of the initial product design. This stage includes 

validation by the assessment team, namely expert 

judgment. One validation by expert judgment is 

done by students. The results of the validation 

carried out by students are then used as a reference 

for improvement so that the e-module is good for 

dissemination. By using a descriptive quantative 

research design, this study wants to describe 

variables descriptively as they are supported by 

data in the form of numbers generated from the 
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results of data collection in the field (Creswell, 

2016). 

Research Objectives 

The research subjects for the product response 

test were students at the 11th grade in one of public 

Senior High School in Gowa totaling 36 people 

who were participating in learning acid-base 

material in accordance with KI-KD in the revised 

2013 curriculum. Sampling is done by random 

sampling method. The time of the study was 

conducted in May 2021. 

Data Collection Techniques 

The data collection of this study used 

response questionnaires distributed online with the 

Zoho application. The questionnaire is in the form 

of a Likert scale with four answer choices, namely 

"Strongly Agree (SS)", "Agree (S)", "Disagree 

(TS)", "Strongly Disagree (STS)" (Azwar, 2019). 

Primary data is obtained from the results of student 

response questionnaires given after students see 

and study the products that have been developed to 

determine the feasibility of the appearance aspect, 

the presentation aspect of the material and the 

benefit aspect. The questionnaire items used were 

16 items with details of 6 items for the display 

aspect, 6 items for the material presentation aspect, 

and 4 items for the benefit aspect. The data 

obtained were then analyzed with percentages to 

determine the magnitude of the response of 

students related to the use of chemical literacy-

based acid-base solution e-modules. The following 

formula is used to calculate the percentage of 

student response (Midroro et al., 2021):  

 (1) 

 

RESULTS AND DISCUSSION 

The results of filling out the student response 

questionnaire were carried out on a limited basis 

using Zoho's online form, to 36 students of the 11th 

grade in one of public Senior High School in Gowa 

Regency, South Sulawesi. The test of student 

response to the use of acid base solution e-module 

based on chemical literacy on the aspects of 

appearance, presentation of material and benefits is 

presented in Table 1, Table 2 and Table 3 below. 

 

Table 1. Results of student response questionnaire about display aspects 

No Statement 
Answer 

SS S TS STS 

1 The text or writing on this e-module is 

easy to read.  

36.1% 63.9% 0.0% 0.0% 

2 The image presented is clear or not 

blurry.  

41.7% 58.3% 0.0% 0.0% 

3 The images presented are appropriate 

(not too much and not too little)  

19.4% 80.6% 0.0% 0.0% 

4 There is a caption on each image 

presented in this e-module.  

25.0% 75.0% 0.0% 0.0% 

5 The images presented are interesting.  30.6% 66.7% 2.8% 0.0% 

6 The presented picture corresponds to the 

material.  

33.3% 66.7% 0.0% 0.0% 

The results of the student response test to the 

display aspect of the chemical literacy-based acid-

base solution e-module based on table 1 showed 

that as many as 15 students (41.7%) strongly agreed 

and 58.3% of students agreed to the clarity of the 

images presented on the e-module. The ease with 

which the text or writing on the e-module can be 

read was stated to strongly agree with 36.1% of 

students and 63.9% of students agreed. As for the 

suitability of the images presented to the material, 

the attractiveness of the images, and the presence 

of captions on each image in the e-module were 

stated to strongly agree with 12 students, 11 

students and 9 students and but one (1) student 

expressed disapproval that the images presented in 

the acid-base e-module based on chemical literacy 

were interesting, the rest of the students expressed 

agreement. A total of 80.6% of 36 students agreed 

and 19.4% strongly agreed that the images 

presented in the e-module were appropriate, not too 

much or not too little.   

 

Table 2. The results of the questionnaire of student responses about aspects of material presentation 

No Statement 
Answer 

SS S TS STS 

1 This e-module explains a concept using context related to 

everyday life.  

25.0% 72.2% 2.8% 0.0% 

Percentage =
Total Score Obtained

Maximum Score
× 100% 
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2 This e-module uses easy-to-understand sample questions.  38.9% 58.3% 2.8% 0.0% 

3 The presentation of the material in this e-module encourages me 

to discuss with other friends.  

16.7% 83.3% 0.0% 0.0% 

4 The material presented in the e-module is coherent.  22.2% 72.2% 5.6% 0.0% 

5 I can follow the learning activities step by step easily.  19.4% 80.6% 0.0% 0.0% 

6 The sample questions used in this e-module are in accordance 

with the material.  

27.8% 72.2% 0.0% 0.0% 

 

Based on table 2, the results for the test of 

student response to the presentation of material in 

the chemical literacy-based acid-base solution e-

module showed that as many as 38.9% (14 

students) strongly agreed with the use of easy-to-

understand sample questions in the e-module, but 

there was one student who disagreed and the rest 

agreed. A total of 27.8% also strongly agreed that 

the sample questions used in the e-module were in 

accordance with the material and 72.2% agreed. 

The concepts on the e-module explained using 

contexts related to everyday life were recognized as 

strongly agreeing by 9 students (25%), agreeing by 

26 students (72.2%) and disagreeing by 1 student 

(2.8%). The demands of the material presented in 

the e-module and the ability of students to be able 

to follow learning activities step by step were easily 

stated to be strongly agreed by each 22.2% of 

students and 19.4% of students, the rest expressed 

agreement except for 2 students who expressed 

disagreement with the demands of the material 

presented. The presentation of material in the e-

module makes students encouraged to discuss with 

other friends, expressed strongly by 16.7% of 

students and agreed by 83.3% of students. 

 

 

Table 3. Results of questionnaire of student responses about benefits 

No Statement 
Answer 

SS S TS STS 

1 I can understand acid-base material using this e-module easily.  16.7% 80.6% 2.8% 0.0% 

2 I find it easier to learn by using this e-module.  22.2% 75.0% 2.8% 0.0% 

3 I am very interested in using this e-module.  19.4% 77.8% 2.8% 0.0% 

4 Having a chemical context at the beginning of each material can 

provide motivation to study acid-base material  

22.2% 77.8% 0.0% 0.0% 

 

The results of the test of student response to 

the benefits of chemical literacy-based acid-base 

solution e-module based on table 3 showed that 

students found it easier to learn when using the e-

module which was stated to strongly agree by 

22.2% of students and agree by 75.0% of students 

even though there was 1 student who expressed 

disapproval. A total of 8 students (22.2%) strongly 

agreed that they were motivated to learn acid-base 

material due to the chemical context at the 

beginning of each material and as many as 28 

students (77.8) only agreed. Students who were 

very interested in using the chemical literacy-based 

acid base solution e-module were 19.4% (7 

students) and those who were not interested as 

many as 1 person, the rest only stated that they were 

attracted (77.8%). Students who can understand 

acid-base material easily using the e-module were 

recognized as strongly agreeing by 16.7% of 

students, agreeing by 80.6% of students and 

another 2.8% disagreeing. 

Based on the results of student responses to 

the use of chemical literacy-based acid-base 

solution e-modules that have been developed, it 

shows that 98.6% of students respond well to 

aspects of appearance, aspects of material 

presentation and aspects of benefits. In the benefit 

aspect, 97.9% of students responded well, which 

was directly proportional to the display aspect, as 

many as 99.5% of students responded well and in 

the presentation aspect, 98.1% of students 

responded well (Gola et al., 2022). 

The results of the study found that students are 

interested in using e-modules and are motivated to 

learn e-module material influenced by the 

appearance of modules and the presentation of 

modules, students argue that the e-modules 

developed by researchers are very interesting 

because they are equipped with supporting images 

and presentation of material that is easy to 

understand, in line with the results of Sitepu's 

research (2005) which states that student 

motivation and learning outcomes can be 

influenced by aspects of graphics and usage proper 

presentation language. Nuraini and Supriadi (2018) 

also explained in the results of their research that 

there is relevance of interest in obtaining the 

highest response because the multimedia 

developed is able to attract students' learning 

interest. Therefore, teachers must also understand 

by providing subject matter in accordance with the 
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number and type in accordance with the interests of 

their students. 

The students' response to the use of chemical 

literacy-based acid-base solution e-module shown 

based on the results of this study was very high. The 

e-module response indicates that it can motivate 

students to learn so that they get optimal learning 

outcomes (Diantari et al., 2018). The results of the 

research of Muhsam et al. (2021) also explained 

that student response is one of the factors that affect 

student learning motivation. This is inversely 

proportional to the previous online learning 

process, students have a low level of learning 

motivation as evidenced by the lack of student 

learning activity in the classroom.  So that e-

modules developed from research are well used in 

learning, especially online learning which is able to 

help teachers explain acid-base material well and 

can increase student motivation in online learning. 

 

CONCLUSIONS AND SUGGESTIONS 

Conclusions 

The students' response to the acid-base e-

module based on chemical literacy was 98.6% of 

students responded well, so this module is good for 

use in learning chemistry on acid-base material. 

Suggestions 

Limited time in research so that this 

development research is only able to see how 

students respond to the products developed. 

Suggestions for further research can be continued 

until the product effectiveness test or even to the 

product dissemination stage, so that more research 

benefits are generated. 
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