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Introduction

Abstract: This study aims to develop e-module teaching materials that can be
used by teachers and students both in school and outside school by
developing one of the Plip Pdf Professional applications as an innovation
media in a fun learning process. The type of research used is research and
development (R&D). The sample in this study were biology teachers and
students of SMA Negeri 5 Samarinda and SMA Negeri 11 Samarinda. The
results of the expert validation of the teaching materials produced were very
good with an average score of 3 validators of 91.33% with the category (very
valid). The practicality of the teaching materials assessment from the teacher
showed a result of 95.31% (very practical), while the assessment from students
got a score of 89.06% (very practical). The effectiveness of the teaching
materials produced was able to provide an increase in cognitive learning
outcomes with a gain score index of 0.83 (high) and the percentage value of
students' critical thinking skills was 88.8%. The results of the effectiveness test
using the paired sample t-test showed that there was an influence of the use
of e-module teaching materials based on the Plip Pdf Professional application
in improving the biology learning outcomes of students at SMA Negeri 5 and
SMA Negeri 11 Samarinda on the Human Respiratory System material.

Keywords: Critical thinking skills; E-modules; Flip Pdf professional; Learning
outcomes; Teaching materials

that does not use paper as its material so that in the
development of technology, information and

Information and Communication Technology (ICT)
has spread widely so that it has greatly influenced
various areas of life. This is in accordance with the 21st
century learning curriculum, namely educational
practices are used to build a curriculum according to the
goals and abilities of students in schools (Gonzalez-
pérez et al., 2022; Meyer et al., 2020; Wrahatnolo et al.,
2018).

E-learning is currently the modern learning of the
21st century and can be interpreted as a learning media

How to Cite:

communication can be used as a paradigm of modern
education (Aulakh et al., 2023; Barteit et al., 2020; Farhan
et al., 2019; Ongor et al., 2023; Stecutla et al., 2022). This
learning concept makes it easier for students and
teachers to obtain learning resources with easy access
(Sahlani, 2020). Teaching materials include all types of
materials used to help educators or instructors in
conducting teaching and learning activities in the
classroom. These materials can be printed or electronic
teaching materials (Rahmatina et al., 2020).
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One example of electronic teaching materials is the
use of e-modules. The use of e-modules can make the
learning process interesting (Syahrial et al.,, 2019). E-
modules are written materials that present scientific
knowledge from the author's thoughts. E-modules are
also equipped with assignments, exercises, or evaluation
materials, as well as other supporting resources to
support the learning process in certain subjects
(Kuncahyono, 2018). The e-module display is presented
in electronic format, in which there are animations,
audio, navigation that make users more interactive with
the program (Marcelina et al., 2022).

E-module is a modification of conventional module
by combining the use of information technology so that
e-module is more interesting and interactive (Putri et al.,
2015). The use of e-module can help solve the problem
of time constraints during the learning process. Teachers
can conduct learning not only in the classroom with
limited time but can also conduct learning for students
who are already outside the school (Aftiani et al., 2021).

This is in line with Sofyan et al. (2023), that
technology in education gives rise to new methods that
can facilitate the learning process of students in schools.
With technology, methods are created that attract
students' attention in learning and make it easier to
understand the material.

This professional flip pdf application makes e-
modules as interactive media, because not only reading
text but also learning videos and interactive quizzes that
help in the learning process. Students can receive and
understand learning, especially in abstract biology
material. So, Biology learning becomes more interesting
and not monotonous (Seruni et al., 2020).

Based on the results of a pre-research survey in
several public high schools in Samarinda (SMAN 1,
SMAN 3,SMAN 5, SMAN 8, SMAN 9, SMAN 10, SMAN
11, SMAN 12, and SMAN 13), biology teachers in these
schools generally have known and used e-modules with
a percentage of 38.5%, while 61.5% of these teachers
have not created and developed e-modules
independently using the plif pdf professional
application. Teachers only search the internet and
download them as their own reference. In addition, most
teachers still use conventional learning media such as
implementing learning media in the form of word, pdf
and ppt which are only in writing. Another problem is
the limited time in delivering the material so that it is
less than optimal, especially by using a demonstration
method that is not interactive, which causes students to
not understand the material presented. More interesting
and innovative learning resources are needed to be able
to explain the function, working principles, and
applications in accordance with 21t century learning
and the industrial revolution 4.0.
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The weakness of this printed module is the
unattractive appearance and is rarely carried by
students because it has a heavy weight and large size
(Rusmiati et al., 2013). One solution that has a good
impact on learning is to develop teaching materials in
the form of e-modules based on flip pdf professional.
The flip pdf professional application has many
advantages, namely it is easy to use because it can be
operated by beginners who do not know the HTML
programming language (Hamid et al., 2021).

The use of e-modules can help solve the problem of
time constraints during the learning process. Teachers
can conduct learning not only in class with limited time
but can also conduct learning for students who are
already outside of school, namely using e-modules.
Schools need attention by providing training in making
e-modules to all teachers, so that students in the future
are responsive to technology and ready to compete in
the era of the industrial revolution 4.0 (Fatimah et al.,
2024; Liana et al., 2024; Rusni et al., 2023).

Referring to the background that has been
described, the researcher is interested in developing
teaching materials for respiratory system biology based
on the professional flip pdf application to improve
learning outcomes and critical thinking skills of grade XI
high school students in Samarinda.

Method

The type of research used in this study is the
development of Research and Development (R&D)
using the Borg and Goal development model. This
method is used to adjust the research objectives, namely
designing the development of e-modules and testing
their feasibility, practicality, and effectiveness. As stated
by Sugiyono (2018), that Research and Development
(R&D) research is a research method used to produce
certain products and test the effectiveness of these
products.

The data obtained from this development research
are qualitative data and quantitative data. Data
collection techniques in this study using validation
questionnaires, response questionnaires and tests. The
validation and response questionnaires are then
calculated in percentage and substituted into qualitative
criteria. While the results of the test method will be used
for the t-test.

The R&D research steps are based on the Borg and
Gall development procedure) as seen in Figure 1
(Sugiyono, 2018).
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Figure 1. Steps for using the research and development
(R&D) method according to Borg and Gall

Result and Discussion

This development research uses the Research and
Development (R&D) method (Sugiyono, 2018). The
initial step of this method is to identify problems and
potentials with the following results, 61.5% of teachers
have not created and developed e-modules
independently wusing the professional plif pdf
application. Teachers are accustomed to downloading e-
modules without being able to create them themselves.
Moreover, there are still many teachers who use printed
modules which are considered inefficient at this time. In
today's era, students are more interested in reading
material through gadgets than through books. Students
absorb knowledge that is shared in audio-visual form
faster.

The researcher tried to create a design of teaching
materials, namely e-modules using the Flip Pdf
Professional application on the biology subject of the
"Respiratory System" material in class XI, which was
then used as teaching materials in two senior high school
education units, namely SMAN 5 Samarinda and SMAN
11 Samarinda. Reviewed from the general condition of
the two SMANSs which have accreditation equivalent to
category A (superior). So it can be concluded, the Flip
pdf Professional application on the biology subject of the
"Respiratory System" material can be done at school or
independently outside of school.

The product is made using hardware and software
devices. The software devices used are Lenovo laptops,
mice and smartphones, while the software devices used
are YouTube, Live Work Sheet, Google Search, Google
Drive, Google Form, and QR Code Generator
applications. After the product is finished, the product is
tested limited to 10 students of SMAN 5 Samarinda, then
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after the assessment is carried out, revisions will be
made according to comments and suggestions from
teachers and students, after that the product is tested
more widely in the same school but using more students,
namely 36 students. After there are no comments and
suggestions, the following product development results
are obtained.

The following is the final product display of the e-
module based on the Flip Pdf Professional application
on the topic of "Respiratory System" for class XI SMA.
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SEMESTER 2

Created By :
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Dr. Liste Thuodors Masuawes, M.i'd
Prof. Br. Yuck Hudiyono, M.pd

Figure 2. Appearance of the e-module home page

Display of Learning Materials

Figure 3. Display of the material menu in the e-module

Task Menu
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Learning Activity Menu

Figure 5. Learning activity menu display

Guide Menu
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Figure 6. Guide page for the e-module

In this research and development, a feasibility test,
practicality test and effectiveness test were carried out.
The final validation results by learning media experts
reached a feasibility value of 90.67% with a very feasible
interpretation criterion. Based on this, the teaching
materials based on the plif pdf professional application
are classified as very good and very suitable for use in
learning activities. Meanwhile, media experts have
provided several suggestions for improving the initial
validation, namely the caption text in the video is not
clear, so the magnification is added to make it look
clearer, the presentation composition to be more
focused, the presentation framework to be made in 3
dimensions. After going through the final product
improvement steps, this plif pdf professional
application-based learning media is of good quality and
can be used for learning with the hope of providing
maximum material. Learning media acts as a technology
to convey material or topics in learning (Hamid et al.,
2021).

The final validation of the material expert's
eligibility data with interpretation criteria obtained a
feasibility value of 92.0% with a very feasible category.
Based on these results, teaching materials based on the
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professional flip pdf application can be used for
learning. The material expert provided several
suggestions for improvement during the initial
validation, including adding font size so that it is clearly
legible and improving several parts of the instrument so
that the questions are more specific, for example,
questions about curriculum suitability must mention the
current curriculum, not the general curriculum. After
making improvements to the final product, the material
expert did not provide any suggestions for
improvement. So the learning media based on the
professional plif pdf application has very good material
quality and is very feasible for learning activities.

E-module teaching materials can be categorized as
practical if the media is able to provide benefits and
explain the learning material in its entirety so that it can
increase intelligence and make learning easier
(Maslahah et al., 2019). The data from the teacher's
review results obtained a value of 80.00% of teacher
responses in the small class trial, while 82.50% in the
large class trial, and in the experimental class of 95%.
From these results, it shows that along with
improvements through suggestions and input from
teachers during the small class trial and the expert team,
the quality of the media has increased during the large
class trial.

After improvements were made based on
suggestions from the expert team, student response
questionnaires were given to students during small and
large class trials to see improvements in media quality to
the final product after improvements were made based
on suggestions from the expert team. In the student
response questionnaire. Contains several indicators that
will be questionnaire questions, namely: material,
presentation media, and language. From the student
questionnaire. The student response value during the
small class trial was 89.79% so that the e-module
teaching material was declared practical, then when the
final product in the large class was 91.61% after
experiencing improvements in media quality, it was
declared very practical. From the results of the study
which showed an increase in student responses as the
product improved, so that the results obtained
experienced a significant increase besides that it was also
influenced by differences in students' learning abilities,
namely the ability of students who tend to understand
learning through video visualization, there are also
those who can only read and understand the meaning of
the material. This explains that after experiencing
improvements based on suggestions for improvements
from the expert team, the quality of the media has
increased. Thus, the e-module teaching material based
on the plif PDF professional application on the human
respiratory system can be used in learning activities with
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very practical interpretation criteria so that students are
able to understand the learning material.

Based on the results of the pre-test and post-test, it
shows that the e-module teaching materials based on the
plif PDF professional application are categorized as
effective in improving cognitive learning outcomes in
students' critical thinking skills.

In the small class and large class trials, each showed
results that there was an influence on the effectiveness
of the use of e-module teaching materials based on the
plif pdf professional application with a t-value of 0.000>
small from 0.05. In the effectiveness test on the use of
media using the gain score index, it was categorized as
high with a value of 0.24 (low) in the small class test at
the large class test stage as a result of the effectiveness
test, a gain score index of 0.79 (high category) was
obtained. At the implementation test stage in one school,
the results showed 0.83 at SMA Negeri 5 Samarinda.
This proves that the e-module teaching materials based
on the plif pdf professional application that were
developed have proven to be effective in their use in the
learning process. Comparison of the gain index at each
stage can also be seen that there is an increase in the gain
score. This is because it proves that from the revision and
evaluation, the effectiveness of the media developed is
improving along with the improving quality of the
media. This is evidenced by the results of the media
feasibility analysis, especially from teacher reviews and
student responses.

The results of the large class independent t-test
conducted showed that biology teaching materials
based on the flip pdf professional application were
effective in improving student learning outcomes and
critical thinking skills of students as evidenced by a
significance value of 0.000 <0.05, and based on the N-
gain score value in the treatment class, namely 0.79 with
a high category and the control class with an N-gain
score of 0.64 in the medium category. The results of the
comparison between small and large classes, where the
N-gain score value was obtained 0.68 in the medium
category in the small class, namely class XI MIPA 1 SMA
Negeri 5 Samarinda. The N-gain result was 0.83 in the
high category in the large class, namely class XI MIPA 2
SMA Negeri 5 Samarinda. The final result that can be
concluded is that the N-gain score shows a high category
and the teaching materials developed, namely teaching
materials based on plif pdf professional, can improve
cognitive learning outcomes.

Conclusion

Based on the description and discussion, it can be
concluded that the e-module teaching material based on
the plif pdf professional application on the "Respiratory
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System" material uses the Research and Development
(R&D) development model. Based on research data and
discussion, it can be concluded that the feasibility of the
plif pdf professional application-based teaching material
is very high with an average score of 91.33 (very feasible)
given by the three validators. The practicality of the plif
pdf professional application-based teaching material
shows a teacher's rating of 82.5 (very practical) and a
student response of 96.1 (very practical). The
effectiveness of the plif pdf professional application-
based teaching material obtained can improve cognitive
learning outcomes with a gain score of 0.79 (high), so
that the plif pdf professional application-based teaching
material shows that it is effective for use in learning. The
results of the comparison between small and large
classes are N-gain score 0.68 medium category in small
class XI MIPA 1. N-gain result 0.83 high category inlarge
class XI MIPA 2. The final result that can be concluded is
that teaching materials based on plif pdf professional
can improve students' cognitive learning outcomes.
Through the pre-test and post-test of students from the
five critical thinking indicators, the ability to provide a
brief explanation has the highest value, namely the
questionnaire value reaching 90% (Very Critical).
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