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ABSTRACT

Current learning in Mathematics Education S2 Study Program of UM Metro is carried out by hybrid
learning, but the teaching materials used are like offline learning. They experience difficulties where
tasks that are supposed to produce products but only describe the stages of obtaining the product.
Therefore, need analysis and project-based e-module development design are needed. The purpose
of this research is to conduct a need analysis and design the development of e-modules based on
project-based learning. The research method used is research and development, namely need
analysis and design, through questionnaires and interviews with 10 students in Mathematics
Education S2 of UM Metro. The results showed that: the module used was still simple or looking for
material via the internet, the task was still answering questions not in the form of a project. so that
the need for project-based learning-based e-modules, project-based learning-based e-module
design, contains a module cover, instructions for using the module, learning outcomes and
objectives, material and tasks using project-based learning steps, which were converted using
flipbook maker. In conclusion: 1) The need for developing e-modules based on project-based
learning, 2) the results of the e-module design can be used or developed further.
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ABSTRAK

Perkembangan teknologi menuntut inovasi dalam pembelajaran, termasuk penggunaan bahan
ajar digital seperti e-modul. Namun, bahan ajar yang digunakan saat ini masih bersifat
konvensional, dimana tugas-tugas pembelajaran lebih banyak berupa penyelesaian soal teoritis
daripada proyek aplikatif. Hal ini menyebabkan kurangnya keterlibatan aktif mahasiswa dalam
proses pembelajaran. Berdasarkan observasi awal terhadap mahasiswa S2 Pendidikan Matematika
UM Metro, ditemukan bahwa: Modul yang digunakan masih sederhana atau bersumber dari
pencarian internet, tugas pembelajaran lebih sering berupa pertanyaan tertutup (close-ended)
daripada proyek berbasis masalah, belum ada e-modul yang dirancang khusus dengan
pendekatan project-based learning (PjBL) untuk mendorong kreativitas dan kolaborasi. Oleh
karena itu, penelitian ini bertujuan untuk menganalisis kebutuhan pengembangan e-modul
berbasis PjBL, merancang desain e-modul interaktif yang memfasilitasi pembelajaran berbasis
proyek. Metode penelitian menggunakan pendekatan Research and Development (R&D) dengan
tahap analisis kebutuhan dan desain. Data dikumpulkan melalui kuesioner dan wawancara
terhadap 10 mahasiswa. Hasilnya menunjukkan e-modul yang memuat petunjuk penggunaan yang
jelas,, mengintegrasikan langkah-langkah PjBL (mulai dari perencanaan hingga evaluasi proyek).
Dikemas secara digital menggunakan flipbook maker untuk meningkatkan interaktivitas.
Diharapkan e-modul ini dapat menjadi solusi dalam meningkatkan keterampilan berpikir kritis
dan kolaborasi mahasiswa melalui pembelajaran berbasis proyek.

Keywords: desain pengembangan; e-modul; projek based learning

This is an open access article under the_Creative Commons Attribution 4.0 International License
o

317 |


mailto:trisnimath
mailto:dwirahmawati1083@gmail.com2*
mailto:rarachmadia@gmail.com
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.24127/emteka.v6i1.7874

EMTEKA: Jurnal Pendidikan Matematika e-ISSN 2746-5594
Volume 6, No. 1, 2025.317-329 p-ISSN 2746-5608
DOI: https://doi.org/10.24127 /emteka.v6i1.6638

Introduction

The purpose of education is to create a learning atmosphere and learning
process so that students can actively develop their potential. Regulation of the
Minister of Education and Culture number 3 of 2020 concerning National Higher
Education Standards states that the development of potential through the learning
process is carried out with standards, namely: characteristics, planning and
implementation of the learning process and student learning load (Permendikbud
No. 3, 2020) . Mathematics Learning Digital Technology lectures are carried out in
the Mathematics Education Masters study program.

Based on observations made to students who took Digital Technology for
Mathematics Learning, it was found that they experienced difficulties, especially
when given tasks to be completed by students. Tasks that should produce products
but only describe the stages of obtaining products. In online lectures, the teaching
materials used are the same as face-to-face lectures, so that during the online
learning process students find it difficult to understand and complete tasks.

Teaching materials are materials that contain learning materials that will be
taught to students. Teaching materials must be tailored to the needs and
characteristics and be able to change the behavior of students. Teaching materials
contain learning objectives, teaching materials, exercises and evaluations
(Kholisho, 2017). Several types of teaching materials such as books, worksheets,
modules and so on. Modules are teaching materials that are systematically
arranged which can be used individually or in groups, which include content,
material, methods and evaluation of learning (Syafri, 2018) . Modules are teaching
materials that are systematically arranged and attractive, which include material,
methods, and evaluations that can be used independently and more objectively
(Aufa et al., 2020). The utilization of instructional modules has been shown to
improve learners' problem-solving capabilities while simultaneously increasing
engagement and creating more meaningful learning experiences (Yani, Anwar &
Vahlia, 2022).Modules are independent teaching materials arranged systematically
to attract students. The module aims to enable students to learn independently
without assistance from lecturers, so that students can achieve their learning goals.

Learning modules must be able to be used independently, students can learn
without the help of lecturers and can accommodate the ability level of students.
Modules can be presented in the form of e-learning, namely using e-modules. E-
modules or electronic modules are teaching materials in the form of modules using
technology and innovation, packaged with electronic devices (Istikomah, et al,
2020). This e-module is a systematically arranged digital learning media that can
be used by students so that they can learn independently (Diantari, 2018) . A
module is a type of instructional material designed for independent learning by
students (Krisnanti, Rizki & Vahlia, 2020).

E-modules are teaching materials that are systematically designed to be used
by students independently and presented in electronic formats such as computers,
laptops, tablets and even smartphones. Teaching materials are presented in the
form of one unit or several units of learning material and each learning process is
connected by links. The advantages of using e-modules are: (1) Can foster student
motivation. (2) Knowing which material has been completed or not completed. (3)
The subject matter in one semester can be divided evenly. (4) Learning materials

318 |


https://doi.org/10.24127/emteka.v6i1.7874

EMTEKA: Jurnal Pendidikan Matematika e-ISSN 2746-5594
Volume 6, No. 1, 2025.317-329 p-ISSN 2746-5608
DOI: https://doi.org/10.24127 /emteka.v6i1.6638

are arranged according to academic levels. (5) Modules are more interactive. (6)
Video, audio, and animation can be added to the module so that the verbal element
is reduced (Putri, and Usmeldi, 2020). E-modules can be created using various
applications including: sigil, e-pub, canva, flipbook maker and so on.

Flipbook Maker is an application that allows users to create interactive digital
books that resemble physical books, with the ability to insert text, images, video,
and sound, thus creating a more engaging and dynamic learning experience
(Triwahyuningtyas et al., 2020; Aprianis et al., 2022). E-modules can improve
students’ cognitive and psychomotor scores (Taqwina et al., 2023) , very valid with
a value of 95% and can be used in learning (Husnah, 2023). In addition, the use of
flip book maker can increase student creativity and provide a more interesting
learning experience (Widjayanti et al.,, 2018). Research by Amalina et al. (2019)
also shows that students who use flip book-based e-modules have better creative
thinking skills in posing math problems

One of the learning models that can be used in learning is project-based
learning (PjBL). PjBL is an approach that involves students to construct knowledge
and interact with peers in creating projects by developing their creativity
(Amamou & Cheniti-Belcadhi, 2018). The main idea of PjBL is that real-world
problems interest and provoke students' thinking when acquiring and applying
new knowledge in a problem-solving context (Efstrati, 2014, Lasauskiene &
Rauduvaite, 2015). PjBL helps students develop the skills of working in groups and
managing their time well. Because evaluation is based on projects and class
presentations, rather than rubrics, essays, and written reports, assessment is more
meaningful and students develop more flexibility (Kean & Kwe, 2014) . PjBL is one
of the teaching methods that fit the constructiveness learning approach, which can
be done through group or individual work (Ayaz & S6ylemez, 2015) .Project-based
learning and evaluation methods allow for measuring learning success beyond
mere theoretical understanding, emphasizing practical implementation (Vahlia &
Sholiha, 2023). PjBl is a learning model to develop knowledge and creativity
through problem solving based on real problems that are carried out individually
or in groups in the form of projects that can be presented

In this study, PjBl was developed in the form of e-modules through the
flipbook maker application so that students are easier to learn independently and
can develop mathematical communication. Students also make projects in the form
of product development innovations. which can be implemented for student
learning. The steps of PjBL learning include (1) determining basic questions; (2)
making project designs; (3) compiling scheduling; (4) monitoring project progress;
(5) assessing results; (6) evaluating experiences (Yulianto, et al 2017). The project-
based learning model has five stages, namely: 1) planning, conducting problem
finding activities, 2) designing; sketching, determining data analysis and
developing prototypes 3) implementation; making and testing sketches, evaluating,
revising results and clarifying results, 4) reporting; by compiling a report on the
results of the investigation and 5) evaluation: process and results (Syarifah et al,
2021).

The PjBL steps in this study include: (1) determining the problem; (2) creating
a project design; (3) compiling the project; (4) monitoring project progress; (5)
assessing the results; (6) evaluating the experience. The steps of PjBL in this study
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have differences with previous research, namely in previous studies, PjBL began
with determining questions or making plans. While in this study it starts with
determining the problem. In the process of making projects, previous research
only made project designs while in this study it starts from making designs and
compiling projects.

Based on the description above, research will be conducted on the design of
project-based learning e-module development in mathematics learning digital
technology courses. The purpose of this research is to conduct need analysis and
design the development of e-modules based on project-based learning.

Research Methods

The subjects of this study were students who took the Digital Technology of
Mathematics Learning course, in the Master of Mathematics Education program at
Muhammadiyah Metro University, totaling 10 students. The research method is
qualitative, namely describing the development process according to ADDIE
(analyze, design, development, implementation and evaluation) (Branch, 2009). In
this study, only the analysis (need analysis) and design (design) stages in the
process of developing e-modules based on project-based learning. The need
analysis stage is carried out through filling out an open questionnaire filled out by
students and interviews with students and lecturers, with indicators; learning
outcomes obtained, the form of teaching materials/modules used, the learning
model used, the connection of the material with everyday life/products, the choice
of other learning models. At the design stage, designing e-modules includes:
module cover, module table of contents, content/material and tasks based on
project-based learning, then converted in the form of flip-book maker. Data
acquisition was analyzed in descriptive form on the results of need analysis (based
on the results of questionnaires and interviews) and described the results of the
design of project-based learning-based e-module development, through pictures
and qualitative descriptions.

Results and Discussions

This research was conducted on Master of Mathematics Education students
who took the Mathematics Learning Digital Technology course. The research is in
the form of developing e-modules with the Flipbook Maker application based on
Project Based Learning. The development stages include: Analysis, Design,
Develope, Implementation and Evaluation. In this study, research was carried out
at the initial stage of development, namely analysis and design

The analysis stage was conducted before designing the e-module through
need analysis. Need analysis was conducted through interviews and questionnaire
filling by lecturers and students. The results of the need analysis can be presented
below:

a. Interview
From the interviews with lecturers and students, it was found that: 1)
Digital technology teaching materials for learning mathematics still have some
limitations, namely in the form of simple modules, which are distributed to
students, 2) The modules used have not been related to everyday life in
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mathematics. 3) The module is not yet communicative, 4) The learning model
uses the provision of exercises and students present in front of the class. There
are tasks in the form of projects but more discussing lecture material, it is still
rare for students to make learning projects. 5) The need to give assignments in
the form of projects so that they find answers to questions independently, 6)
The need for assignments accompanied by e-modules so that they become
directions in making projects. Table 1. Recapitulation of the results of the need
analysis questionnaire in the development of e-modules based on Project Based

Learning
b. Questionnaire

Questionnaires were given to students about the implementation of
digital technology learning in mathematics learning. The questionnaire results
are presented in the following Table 1:

Table 1. Questionnaire results on the implementation of digital technology learning
in mathematics learning

Subject Questionnaire Number
Number 1 2 3 4 5

1 Learning Using Practice and Only some teaching The need for
outcomes modules, but Project-based materials are project-based
are quite tasks are not Learning. related to daily life  teaching
good yet related to With project-based materials related

daily work learning, it is easier to everyday life.
for students to
understand

2 Learning Using e- Using the task Teaching materials The need for a
outcomes modules is learning model are in the form of learning model
are quite only part of assignments and where students
good the material not many are make products to

related to everyday be used in

life. learning, so that
the material is
easier to
understand.

3 Good Module sent Some use project- The teaching The need for a
learning via  mobile based learning materials used are learning model to
outcomes phone model still little related to make learning

everyday life, products related
containing digital to everyday life
technology

4 Very Use simple With project-based Teaching materials The need to
good modules and learning, students in the form of collaborate with
learning  share with can try to find assignments other learning
outcomes students answers to models.

questions
independently.

5 Good Still using More Only some teaching The need for
learning  modules but With project-based materials are teaching
outcomes not yet in the learning, it is easier related to daily life = materials related

form of e- for students to to daily life in the
modules understand form of projects

6 Learning  Using Using group task Teaching materials The need for a
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outcomes modules but learning model are in the form of learning model
are quite only a few assignments and that makes
good use e- not many are products
modules related to everyday
life.

7 Good Module sent Using a task-based The teaching The need for a
learning  through learning model, materials used are project-based
outcomes SPADA partly project- still little related to learning  model

(Learning based learning everyday life, related to daily
managemant containing digital life
system) technology

8 Learning  Using With project-based Teaching materials The need for
outcomes modules sent learning, students in the form of varied and
are good via WhatsAp can apply itin their assignments project-based
enough and SPADA daily life. learning models

9 Good Module sent Using an exercise Teaching materials The need for a
learning  through method, we have not yet learning model
outcomes SPADA recommend using produced a that produces

project-based product, products in the
learning presenting the form of projects
material

10 Learning Module sent Using the Teaching materials The need for
outcomes through assignment method are not yet in the project-based
are quite SPADA form of projects teaching
good materials

Based on the results of student responses to the need analysis in Table 1, it
can be concluded that: 1) Learning outcomes are quite good 50%, good 30% and
very good 20%, 2) Teaching materials have not been through e-modules, still in the
form of simple teaching materials distributed to students via cellphones 3) The
learning model that is more widely used is assignments, sometimes also projects
that make it easier for students to learn and students can find answers to questions
independently, 4) The modules used have not been related to everyday life, some
are in the form of assignments. and 5) The need for project-based teaching
materials related to everyday life and collaboration with other learning models.

The results of interviews conducted with teachers obtained information
that: Students in doing assignments are still limited to what is stated in the
assignment/exercise, still lacking in developing innovation. For example, when
given an assignment on the application of e-learning applications, they have not
made or applied e-learning applications in their learning, but only made e-learning
learning steps. The teaching materials used are still simple modules distributed to
students. From the results of interviews with students who have mostly worked,
they stated that: 1) Limited lecture time due to work should be done by hybrid
learning, 2) For independent learning online, a module that can be studied
independently should be made, 3) In the e-module project, it is necessary to
explain the steps of project-based learning so that students understand better.

Based on the results of the questionnaire and interviews, it was found that:
the modules used at this time are still simple, the tasks are still exercises that
present material about digital technology, not yet in the form of projects that
produce products The modules used should be those that can be used
independently and in online learning, namely in the form of e-modules. The
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learning model needs to use hybrid learning due to the limited time of students
while working, but students can learn and understand the material through e-
modules based on Project Based Learning. Students can choose projects that will
be made according to their needs and relate them to everyday problems. For
example, because many students work as teachers, the projects made can be used
for teaching materials and applied in the workplace.

Based on the results of the need analysis above, it is necessary to develop
the module. The development design is carried out by compiling a more complete
module in the form of an e-module. The e-module developed is expected to make it
easier for students to use it, namely in the form of a flip-book maker. In addition, in
the e-module, students are expected to be able to make projects based on project-
based learning. The design for the e-module contains:

1) Develop module outline and material map

The steps taken at this stage are compiling the module framework and

compiling the material. In the material, exercises/tasks are given in the form of
projects through the project-based learning model, namely: (1) determining the
problem; (2) creating a project design; (3) compiling the project; (4) monitoring
the progress of the project; (5) assessing the results; (6) evaluating the
experience. The framework of the module starts from: 1) Module cover. 2)
Instructions for using the module, 3) Concept Map, 4) Learning outcomes and
objectives, 5) Materials. The material contains learning materials and
assignments using project-based learning, which include: 1) Digital Technology in
Learning, 2) Strategies and Prospects for Digital Technology in Education, 3)
Digital Technology Management in Education, 4) Digital Technology Applications
for 21st Century Learning and Digital Literacy, 5) Challenges and Impacts of
Technology in Learning and 6) Development of Digital Technology-Based
Learning Applications.

2) Transferring the module into flipbook maker, with steps: 1) Prepare the module
in pdf form, 2) Register online on the flip book maker page
(fliphtml5.com/login.php?register), 3) Verify registration via registered email, 4)
Upload the module in pdf form into fliphtml.com waiting for the verification
process, 5) Share the converted module in the form of a flip book maker via URL,
link or QR Code.

The module design results are presented in the following Figure 1:

DAFTAR ISI

COVER
KATA PENGANTAR

PETUNJUK MODUL.
CAPAIAN PEMBELAJARAN vi

BAB I
BUKU I () TEKNOLOG! DIGITAL DALAM PEMBELAJARAN .......cocuverusnrerensienianenes 1

TEKNOLOGI wli' s

DIGITAL PEMBELAJARAN N SO C. Manfaat dan Fungs!

tal dal
D. Perubahan Pada Teknologi Digital Pembelajar
E. Tugas

BAB Il
STRATEGI DAN Pi
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Figure 1: Cover and Table of Contents

The cover is made using Canva, containing the title of the book, year, name
and affiliation of the author. The table of contents contains the cover, preface,
table of contents, instructions for using the module, learning outcomes, material
from chapter 1 to chapter 6, project-based learning tasks, bibliography and
appendices.

Figure 2 below shows the display of module materials that illustrate the
contents of the module. After the module is converted to an e-module using the
flipbook maker application, the module can already be used. Students can use it
in the form of an e-module that can be viewed via android or labtob/computer.

BAB Il BAB Il
STRATEGI DAN PROSPEK TEKNOLOGI et TS s S L e
DIGITAL DALAM PEMBELAJARAN DALAM PENDIDIKAN

A. Platform Teknologi Digital Pembelajaran A. Manajemen Pembelajaran Digital

Manajemen berasal dari bahasa Inggris management dengan kata kerja fo
manage, diartikan secars umum s=bagai mengurusi. Manajemen adalah
kegiatan seseorang dalam mengatur organisasi, lembaga atau sakolah
yang bersifat manusia maupun non manusia, sehingga tujuan organisasi,
lembaga atau sekolsh dapat tercapai secara efektif dan efisien (Susan,
2015). Menurut Robins (2018), j i perp
semua usaha dan kegiatan yang mengarahkan pada tujuan organisasi,
juga menciptakan kerja sama yang baik untuk kelancaran dan efektivitas
kerja, untuk mempertinggi daya guna semua sumber dan mempertinggi
hasil guna

Berdasarkan beberapa pendapat di atas manajemen adalah ilmu dan seni
yang mengatur sumber daya manusia dan sumber lainnya melalui proses
yang terkoordinasi, sistematis, kooperatif untuk mencapai tujuan
bersama. Froses manajemen dilakukan melalui pembagian tugas dan
tanggungjawab sacara efekuif dan efisien.

Manajemen dalam suatu organisasi juga berlaku pada pengelolaan
taknologi digital dalam pendidikan. Pembelajaran digital menerapkan
sistem pembelajaran yang berbasis web atau digital. Pembelajaran
digital diawali dengan perencanazn yang baik, kemudian cara materi
pembelajaran disampaikan (delivery content) kepada pambelaj ar yang
harus men, gacu pada perencanaan terssbut {Herlambang, Z021).

yan uka Hasil s 2

n Fivimats didc. (021 mckiys ks Sl i Se s Pola pengelolaan yang baik dan benar dalam mengelola pembelajaran
teknologi digital ai tingkat Madrasan Ibtidatyah (M) dan Sekolah Dasar merupakan kunci keberhasilan keberlangsungan prases pembelajaran. Era
disrupsi yang sedang berlangsung saat ini telah memunculkan banyak
inovasi dalam pembelajaran. Pembelajaran yang unggul dan berdaya

Figure 2: Material display on the module

The findings in the need analysis research are the importance of e-modules
with the flipbook maker application based on project-based learning. The results of
the need analysis obtained that the modules used at this time are still simple, the
tasks are still exercises that present material about digital technology not yet in the
form of projects that produce products. Therefore, it is necessary to develop a
Project Based Learning-based e-module that can be used independently and can be
used in hybrid learning. so that students can choose the project to be made
according to The results of the needs analysis (Suryana & Hidayati, 2020) show
that there is a need to replace the old learning model with a new learning model,
namely Cooperative Project Based Learning, which is indicated by low scores
below 60% on problem solving competencies and student creativity The needs
analysis of PjBL-based e-modules identifies the obstacles faced by students and the
need for e-modules to support the learning process (Rahimah et al, 2022).
Difinubun et al. (2022) stated that: through the needs analysis students have
difficulty in understanding statistical material which discusses many story
problems related to real problems in life. Thus the need to develop a module based
on Project Based Learning to improve communication skills and understanding of
the material.

The next finding in this study is the design process of developing an e-
module flipbook maker based on Project Based Learning through the preparation
of a module framework including: cover, instructions for using the module,
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concept map, learning outcomes and objectives, project-based learning-based
materials and tasks, project-based materials and tasks related to the daily tasks of
students as teachers, namely by making media innovations and digital technology-
based mathematics teaching materials. The results of this study are relevant to the
research of Ekawati et al. (2022) which states that a good e-module design
includes various important elements, such as cover, table of contents, and a clear
learning structure, which can facilitate the student learning process. E-modules
designed with a Project Based Learning (PjBL) approach, which allows students to
learn through real projects, so as to increase their independence and learning
outcomes ( Karimah & Churiyah, 2021) . Flipbook-based e-modules can be a very
useful tool in mathematics education, especially in the context of project-based
learning, where students can be actively involved in their learning process
(Novitasari & Tiara, 2022) . PjBL-based e-modules not only improve student
learning outcomes, but also facilitate the development of collaboration, creativity,
and problem-solving skills that are critical in 21st century education (Hamidah &
Citra, 2021; Saenab et al., 2019) . The project-based learning model encourages
students to produce projects that can improve their skills in interactive multimedia
creation (Dwi, 2023).

The implications of e-modules using project-based learning can also be used
for independent learning in online learning/hybryd learning, making it easier for
students to learn anywhere and anytime via computer/handphone. The
combination of these two elements can increase the effectiveness of learning,
especially in subjects that require in-depth understanding of concepts, such as
digital simulation in vocational schools (Karnando et al., 2021). PjBL-based e-
modules are not only helpful in delivering materials, but also in building the 21st
century skills needed by students (Lumbu, 2023).

The advantages of this research are: 1) e-modules based on Project Based
Learning can be wused independently offline and online via mobile
phones/computers and hybrid learning through LMS (SPADA). Safitri et al., (2021),
stated that e-modules based on Project Based Learning and according to Hasibuan
et al. (2023) this e-module can be accessed online because the digital format can be
used in a way that does not require a physical printout (and offline, so that
students can learn without depending on an internet connection). 2) Students can
create projects based on project-based learning-based assignments, and utilize the
results of their projects for learning at school, thus increasing student involvement.
According to Mumpuni, (2023) project-based e-modules can increase student and
teacher interaction, and make learning materials more interesting and easy to
understand.

The shortcomings of this study are 1) e-modules can be studied
independently, so there is a concern about uneven understanding of the material
(the quality of non-standardized material can result in uneven understanding
among students (Billah & Masikhah, 2022), 2) lack of access to technology can
hinder learning (limited access to technology by students and technical problems
in using applications, (Sarwandi, 2019). 3) burdened with too many tasks
(students feel burdened with tasks that are too complex if not supported by
adequate guidance, (Oktaviana et al. 2019) and 4) still at the analysis and design
stages of the ADDIE development steps (not yet at the develope and
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implementation stages). Therefore, it is necessary to conduct expert validation,
practicality and effectiveness tests through further research.

Conclusions and Suggestions

Based on the results of the needs analysis obtained that: the need for
development in the form of e-modules using the flippbook maker application
based on Project Based Learning. The e-module design was prepared through a
good analysis, containing module cover, instructions for using the module, learning
outcomes/objectives, material and tasks in the form of projects using Project
Based Learning steps, namely: (1) determine the problem; (2) create a project
design; (3) compile the project; (4) monitor the progress of the project; (5) assess
the results; (6) evaluate the experience. Furthermore, the module is converted
using the flipbook maker application so that it can be used by students.

Suggestions in this study should be 1) in developing teaching materials
carried out through need analysis to improve teaching materials, 2) Need analysis
is carried out through discussions with lecturers and students, 3) In the
preparation of e-modules based on Project Based Learning, it is designed for
further validation.
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