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Abstract: The purpose of this study was to develop a project-based learning 
e-module in chemical learning design courses using the flipbook builder 
application. The method used in this research is the Research and 
Development method to develop project-based learning e-modules in 
chemical learning design courses using the flipbook builder application. The 
e-module media development model used in this study, namely the ADDIE 
model which consists of 5 stages including analysis, design, development, 
implementation, and evaluation. The subjects used in this study were 
students of the Chemistry Education Study Program at Jambi University 
who had taken a chemistry learning design course, namely 15 students in 
the small scale test and 30 students in the large scale test. Based on the 
feasibility test assessment of project-based learning e-modules in chemistry 
learning design courses that have been developed on a small scale, the score 
is 89.33 with very high criteria, while the large-scale feasibility test scores 
91.83 with very high criteria. 
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Introduction  

 
In the learning process, technology integration is 

necessary to improve the quality of learning. 
Technology plays an important role in providing diverse 
and sustainable methods (Noppakhunwong et al., 2024). 
The development of technology in education is expected 
to produce a generation that excels in knowledge, 
increases social awareness, and is adaptive in changing 
times (Kruty et al., 2023). Technology can improve 
student engagement, effectiveness and quality of 
learning experience. The advancement of digital 
technology has made many changes in all aspects and 
fundamentals (Mihelač, 2024). 

 Technological advances make all learning tools 
more practical and easier. Information exchange, 
especially in the field of education, has become very fast 
thanks to technological advances (Sungkono & 
Ekaputra, 2024). Technological innovations in education 

and interdisciplinary learning can improve 
competencies and change the way problems are 
analyzed and solutions provided (Greenburg et al., 
2024). Students do not need to bring thick lecture 
modules to class, but are already in electronic form. 
Therefore, technological development can have an 
impact on the progress of a nation (Ekaputra & 
Widarwati, 2023). Technological advances in education 
play an important role in improving the quality of 
human resources (Samsi & Djukri, 2023). 

Electronic modules allow students to operate them 
from anywhere because they can be opened from each 
student's laptop or device. Module is a form of teaching 
material used in the learning process which consists of a 
series of learning activities arranged to help students 
achieve a learning objective (Larasati et al., 2020). 
Electronic modules can integrate various features such 
as video, audio, movies, quizzes, animations (Ananda & 
Usmeldi, 2023). The availability of modules in electronic 
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form or e-modules can be used to support learning 
activities and meet skill needs in the 21st century 
(Endaryati et al., 2021). Digital media literacy and 
utilization is very important, especially in planning, 
solving problems, and making decisions at hand (Bajec, 
2023). Learning conducted by teachers in the 21st 
century must be interesting and organized (Hamidi et 
al., 2024). The use of electronic media can make learning 
more practical and easier to implement (Adri & 
Suwarjono, 2023). 

The availability of e-modules used in learning can 
increase attention and learning outcomes through 
structured learning activities and presentation of 
material (Yulianto et al., 2022). Learning using electronic 
modules can increase students' learning motivation 
(Samsi & Djukri, 2024). The use of e-modules in learning 
can have a positive impact on students' attitudes, 
knowledge and metacognition (Nuri et al., 2023). 

Based on the results of interviews and observations 
conducted at Jambi University Chemistry Education 
Study Program students who have attended chemical 
learning design lectures are students' views on difficult 
chemical learning design courses, this is evidenced by 
the level of student understanding of chemical learning 
design courses is still low due to the breadth of lecture 
material. One of the factors that cause the low level of 
student understanding of chemical learning design 
lecture material is the availability of e-modules that have 
not been maximally developed. The limited media and 
modules used in lecture activities make learning not 
maximally directed and learning objectives are not 
achieved optimally. This is in accordance with research 
conducted by Hendrawensi et al. (2024) which states that 
the application of electronic modules can make learning 
more effective and interesting for students. The use of 
technology in learning activities can increase learner 
participation, so that learning achievement can also 
increase (Jianjun et al., 2024). 

The availability of lecture modules with interactive 
and interesting project-based learning models is very 
necessary so that students can learn lecture material 
pleasantly. The availability of media and e-modules that 
assist students in understanding lecture material is still 
limited, making it difficult for students to find references 
and understand lecture material. The flipbuilder 
application can be used to develop interesting learning 
modules for students. Flipbuilder applications such as 
Flip PDF Professional used in making flipbooks can be 
easily used and operated on smartphones and laptops 
(Syuzita et al., 2023). The use of the flipbuilder 
application can make the electronic module developed 
have the effect of a reversible book, so that it resembles 
a real book (Sholichin et al., 2022). The Professional PDF 
flip application is an application that can be used to 

develop flipbooks that have various interesting features, 
so that the process of making electronic media becomes 
easier (Kurniawan et al., 2024). 

Flipbook is a simple learning tool that can help 
students understand the material being studied. 
Flipbook is an innovative media that can be applied in 
the learning process to improve critical thinking 
(Haryanto et al., 2024). The use of flipbooks in learning 
can improve student learning outcomes and increase 
learning activities (Yulaika et al., 2020). Flipbook-based 
learning media can increase student participation in 
learning activities and increase the level of activeness in 
learning (Febriyanti & Mayarni, 2022). Flipbook 
applications can be interesting to use if animations and 
images are inserted sequentially. Flipbook media that 
can combine video, audio, and text can also attract 
attention and encourage students to learn (Arisandhi et 
al., 2023). Interactive flipbook applications equipped 
with video and audio can also increase student 
motivation to learn (Dewi & Ayu, 2022). The advantages 
of electronic modules in the form of flipbooks are that 
they have flexibility in operation because they can be 
used anytime and anywhere, and are more attractive 
because they can include text, images, and videos 
(Waliulu & Palembang, 2022). The operation of flipbook 
media is considered easy and practical because it can be 
done online or offline (Amaliyah et al., 2023). Flipbooks 
make it easy to explain material macroscopically and 
microscopically (Syahri & Yusnaidar, 2022). 

The potential in developing an electronic learning 
module integrated with an interactive project-based 
learning (PjBL) model is still large to make learning in 
chemistry learning design courses more interesting. The 
application of the project-based learning model is one of 
the efforts to improve student skills in facing the 
demands of the times that contain 4C skills. 4C skills are 
a series of skills consisting of critical thinking skills, 
creativity, communication skills, and collaboration skills 
(Ekaputra, 2023). Increasing the competence of students 
can be done by providing 4C skills (Hendra et al., 2023). 
Creativity needs to be possessed from an early age as a 
provision in facing the rapidly changing times 
(Sungkono & Ekaputra, 2024). Therefore, the role of 
teachers in providing supplies and creating a pleasant 
learning atmosphere is very important. Teachers can 
make the learning atmosphere fun and active for 
students (Haryanto et al., 2023). 

The flipbook builder application which has not been 
optimally utilized to be used as a basic application for 
electronic module developers, so that the flipbook 
builder application can be used as an alternative in 
developing e-module in the form of flipbooks. The use 
of digital media such as flipbook applications in learning 
can indirectly increase digital competencies. The often 
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massive use of technology in everyday life makes digital 
competence an important competence to have (Tomaš et 
al., 2024). Digital competency is an important 
competency to have because through this competency 
you can access wider knowledge (Al-Muqbil, 2024). 
Students become directly involved with the use of e-
module integrated with the PjBL model in lecture 
activities which are presented systematically and 
measurable with the e-modules expected to be more 
active. The use of technology-based media can make 
learning more active (Ekaputra, 2020). The activity of 
developing e-modules for lectures based on the PjBL 
model is expected to increase student understanding of 
chemical learning design lecture material and the 
potential of students can be developed. Therefore, the 
purpose of this research is to develop project-based 
learning e-modules in chemical learning design courses 
using the flipbook builder application. 
 

Method  
 
The method used in this research is the Research 

and Development method to develop project-based 
learning e-module in chemistry learning design courses 
using the flipbook builder application. The e-module 
media development model used in this study, namely 
the ADDIE model which consists of 5 stages including 
analysis, design, development, implementation, and 
evaluation. The subjects used in this study were students 
of the Chemistry Education Study Program at Jambi 
University who had taken a chemistry learning design 
course, namely 15 students in the small scale test and 30 
students in the large scale test. The instruments used in 
this study were validation sheets for media experts and 
material experts, project-based learning e-module media 
feasibility sheets in chemical learning design courses 
using the flipbook builder application in small and large 
scale tests.  

 

 
Figure 1. Media development flow 

The data collection technique used in this research 
is a questionnaire to assess the feasibility of project-
based learning e-module media in chemical learning 
design courses using the flipbook builder application 
developed. The data analysis techniques used in this 
research are qualitative and quantitative. Qualitative 
and quantitative data are obtained from validation and 
input by experts who aim to determine the feasibility of 
project-based learning e-modules in chemistry learning 
design courses using the flipbook builder application. 
Quantitative data is obtained from product feasibility 
tests consisting of small and large scale trials. The small-
scale product feasibility test was conducted on 15 
students who had taken the chemical learning design 
course and a large-scale trial on 30 students. The product 
feasibility test was conducted to assess the quality and 
feasibility of project-based learning e-module media in 
chemical learning design courses using the flipbook 
builder application. The results of the project-based 
learning e-module media assessment in chemical 
learning design courses using the flipbook builder 
application are then averaged on a scale of 100 to 
determine the quality of the media, which is presented 
in Table 1. 
 
Table 1. Media Assessment Criteria 
Score Range Criteria 

81 -100 Very High 
61 – 80 High 
41 – 60 Medium 
21 – 40 Low 
0 – 20 Very Low 

 

Result and Discussion 
 

The media development model for project-based 
learning e-modules in chemistry learning design courses 
used in this study, namely the ADDIE model which 
consists of 5 stages including analysis, design, 
development, implementation, and evaluation, which 
are described as follows: 

Analysis. The analysis stage is a stage to find out 
and analyze the needs and problems in the field, analysis 
of student learning styles and interests through 
interviews with lecturers and students, collecting 
literacy about learning modules, project-based learning 
models, flipbooks, and biulder flipbook applications, 
RPS chemical learning design. The results of the analysis 
of observations in the field show that there are problems 
in the chemical learning design course, namely students' 
views on the difficult chemical learning design course, 
the level of student understanding of the chemical 
learning design course is still low due to the breadth of 
lecture material, the availability of media that helps 
students understand lecture material is still limited, 
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learning e-module has not been developed optimally, 
the flipbook builder application has not been used as an 
alternative in developing e-module. The existence of 
technology in education can make students' 
understanding of the subject matter increase (Birney & 
McNamara, 2024). 

Students have difficulty in controlling focus during 
activities, students are less actively involved in lecture 
activities, electronic-based learning media that are 
integrated with project-based learning models have not 
been developed and applied optimally, so students feel 
bored with the learning that is done. Lecturers teaching 
chemical learning design courses feel the need for 
innovation and variety in lecture activities carried out, 
so that students can be interested and actively involved 
in participating in lecture activities. Active learning can 
be caused by direct involvement in learning, 
responsibility, and motivation (Nazim et al., 2024). 
Based on the analysis of the problems in the field, 
researchers try to provide a solution, namely developing 
project-based learning e-modules in chemical learning 
design courses, so that it is hoped that the media can 
overcome the problems in the field, especially in 
chemical learning design lectures. The analysis stage is 
also carried out on supporting technology such as the 
advantages of flipbooks and how to use the flipbuilder 
application. The next stage is goal analysis which aims 
to find out lecture material, learning outcomes and 
learning objectives. Analysis of objectives is used as a 
basic reference in compiling a storyboard of project-
based learning e-modules in chemical learning design 
courses. 

Design. This design stage aims to design solutions 
from the results of the analysis in the field, such as the 
media and learning models that will be used. The design 
stage is the basis of the media developed in this study as 
a solution to the problems encountered in the field. The 
initial step taken at the design stage is to determine 
media experts, material experts, 15 students in the small-
scale test, and 30 students in the large-scale test.  After 
determining the validator, then determining the 
research schedule and preparation of material on 
project-based learning e-modules in chemistry learning 
design courses, media specifications, making flowcharts 
as a reference in developing project-based learning e-
module in chemical learning design courses, and 
making storyboards.  

Development. The development stage aims to 
produce a project-based learning e-module media in 
chemical learning design courses that has been revised 
by considering suggestions and responses from media 
experts and material experts. At this stage, project-based 
learning e-modules in chemical learning design courses 
are developed based on the previously designed 

storyboard design using various necessary development 
tools. The preparation of e-module products is carried 
out using the Canva application for the editing process 
and combining various elements that have been 
collected previously such as images, text, tables and 
other supporting animations. After the e-module has 
been developed with the canva application, a format 
change is made using the flipbuilder application, so that 
students can access the e-module through the link 
provided. The results of the development of project-
based learning e-modules in chemistry learning design 
courses are presented in Figure 2. 

 

 
Figure 2. Cover page of e-module 

 
Implementation. E-module based on project-based 

learning in chemistry learning design courses that have 
been developed are tested by expert validators. The 
validator will provide an assessment, suggestions 
regarding the product using a validity instrument sheet 
that has been developed and validated at the design 
stage. In addition to conducting product testing, the 
development stage also conducted data analysis and 
product revision to ensure that the development product 
is suitable and feasible for limited testing at a later stage. 
The revisions that have been made to the product of the 
e-module based on project-based learning that has been 
developed are as follows:  

Material Expert Validation. The assessment to the 
material expert at the first stage was carried out on July 
11, 2024 and the second stage was carried out on July 18, 
2024. Based on the material expert's assessment of the e-
module based on project-based learning developed on 
several inputs, such as adding CPMK and sub-CPMK to 
each material, developer profiles, and images of the 
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development flow in the modules made. Furthermore, 
improvements were made to the material presented to 
better assist students in understanding chemical 
learning design course material. 

 

 
Figure 3. Module expert validation results 

 
Media Expert Validation. The assessment to the 

material expert at the first stage was carried out on July 
18, 2024 and the second stage was carried out on July 19, 
2024. Based on the media expert's assessment of the e-
module based on project-based learning developed on 
several inputs, such as adding instructions for using the 
e-module based on project-based learning, eliminating 
titles other than at the beginning of lecture material. 
Furthermore, improvements were made to the material 
presented to better assist students in using project-based 
learning-based e-modules in chemistry learning design 
courses. The results of project-based learning e-modules 
in chemistry learning design courses that have been 
validated by media and material experts are presented 
in Figure 3. 
 
Table 2. Small Group Test Results 
Statement Value 

Sharpness of background color 88.33 
Consistency of lay out 88.33 
Appropriateness of sentence placement with layout 88.33 
Ease of typeface to read 86.67 
Suitability of font size with background size 91.67 
Suitability of letter color with background color 90.00 
Appropriateness of image placement with the lay out 91.67 
Appropriateness of image size with background size 88.33 
Image color suitability with background color 90.00 
Instructions for use in the media 90.00 
Average 89.33 

After making improvements from the input of 
media and material experts, and declared feasible for 
research at the next stage. In this study, e-module based 
on project-based learning assessment was conducted by 
students. The assessment by students was carried out in 
two stages, namely a small-scale assessment conducted 
on July 22, 2024 consisting of 15 students. Assessment of 
media quality by students using qualitative and 
quantitative questionnaires with a score range of 1-4. 
The results of the media feasibility test by small groups 
are presented in Table 2. 

The results of the small group media quality 
feasibility test assessment showed an average value of 
89.33. This shows that the quality of project-based 
learning e-modules in chemistry learning design courses 
using the flipbook builder application based on small 
group assessments has very high quality. The highest 
score is obtained in the suitability of the font size with 
the background size and the suitability of image 
placement with the lay out with a value of 91.67. 
Students who are samples in small groups feel that the 
images contained in the lay out make it easier to 
understand the material, and the font size is appropriate 
so that it is easy to read. After the small group 
assessment, the large group media quality feasibility test 
was then carried out. The large group feasibility test was 
conducted on 30 students of the Chemistry Education 
Study Program on July 23, 2024. The results of the media 
feasibility test by the large group are presented in Table 
3. 
 
Table 3. Large Group Test Results 
Statement Value 

Sharpness of background color 93.33 
Consistency of lay out 91.67 
Appropriateness of sentence placement with layout 90.00 
Ease of typeface to read 90.00 
Suitability of font size with background size 93.33 
Suitability of letter color with background color 90.00 
Appropriateness of image placement with the lay out 93.33 
Appropriateness of image size with background size 95.00 
Image color suitability with background color 91.67 
Instructions for use in the media 90.00 
Average 91.83 

 
The results of the large group media quality 

feasibility test assessment showed an average value of 
91.83. This shows that the quality of project-based 
learning e-modules in chemical learning design courses 
using the flipbook builder application based on large 
group assessments has very high quality. The value 
obtained in the large-scale test is at least 90, this can be 
caused that students feel comfortable in using e-
modules in learning chemical learning design lecture 
material.  The development of e-modules based on 
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project-based learning can make learning practical in 
learning the material, so that learning outcomes will 
increase (Antari et al., 2023). 

Evaluation. Based on the validation results that 
have been carried out by media expert validators and 
material experts, it is stated that the e-module that has 
been developed has been declared good and feasible to 
be tested on a small scale. The results of the feasibility 
assessment of the small-scale test e-module obtained a 
score of 89.33 and 91.83 in the large-scale test, thus 
obtaining very high criteria. The e-modules that have 
been developed have been declared very good by 
students who have attended chemical learning design 
courses, so that the e-modules that have been developed 
can be field tested in further research. 

 

Conclusion  
 
Based on the results of research and discussion, it 

can be concluded that the development of project-based 
learning e-modules in chemistry learning design courses 
using the flipbook builder application with very high 
criteria. This is evidenced by the results of the small-
scale feasibility test which obtained a score of 89.33 and 
the large-scale feasibility test which obtained a score of 
91.83. 
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