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Abstract: This study aims to determine the feasibility of a POGIL-based e-module to
empower students' critical thinking skills. The type of research used is research and
development with research procedures using ADDIE (Analysis, Design, Development
Implementation, Evaluation) model development. This research is limited to the feasibility
test of POGIL-based e-modules at the development stage. The assessment of the validity test
results and the questionnaire practicality test were interpreted on a Likert scale. Based on
data analysis, the following results were obtained: validity tests by POGIL-based e-module
learning media obtained an average of 88.3% for media validity; 96.6% for the validity of the
material; and 87.5% for Language validity. Practicality tests conducted by teachers get an
average of 84% and students by 90.6%. Based on the validity and practicality test of POGIL-
based e-module learning media to empower students' critical thinking skills, they are
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Introduction

21st-century knowledge skills is learning and
innovation skills (Trilling & Fadel, 2009). Learning and
innovation skills include creativity, collaboration,
communication, problem-solving, and critical thinking
(Lu & Xie, 2019). Critical thinking skills are the ability of
students to express reasons both orally and in writing
(Zivkovil, 2016). Critical thinking skills have six
components:  interpretation, analysis, inference,
evaluation, explanation, and self-regulation (Facione,
2015).

Critical thinking skills are competencies that
students need for personal and professional life. Critical
thinking is a process, as well as its acquisition takes time.
In this process, teachers must realize the need for
transformations to adapt their teaching methodology to
their students' learning (Bezanilla et al., 2019). Think
critically about building arguments and influencing life
and the future (Ravista et al., 2021). Critical thinking is a
process that is contextual and manifested through a
pedagogical context (Danvers, 2019). Dekker (2020) also
states that students' critical thinking skills often assume
each discipline reveals in various aspects of the possible
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solution to the problem and produces the complete
answers necessary to combine all these insights. Critical
thinking students develop the idea that the truth or
explanation of a problem cannot always be well
explained from one particular perspective (Utami et al.,
2022).

The PISA (Programme for International Student
Assessment) study in 2018 showed that Indonesia
ranked 71st out of 79 countries. PISA evaluation includes
performance in reading, science as well as mathematics.
Assessment of the potential performance of science
years obtained an average score of 396, so it decreased
higher in 2015 by obtaining an average score of 403.
Students can clearly understand scientific phenomena
that occur. From understanding knowledge, it will be
used as an identification, in a general case, in the
assessment of scientific performance ability. The low
results of the survey from PISA in 2018 show that there
must be a review and improvement of education in
Indonesia that can compete to improve quality to be able
to face directly with obstacles that occur in the 21st
century. The results show that there is still a low level of
high-level skills among students, especially the level of
critical thinking of students in Indonesia.

Septianti, S., Muzzazinah, M., & Indrowati, M. (2022). Development of Process Oriented Guided Inquiry Learning-based E-Module to Improve
Critical Thinking Skill. Jurnal Penelitian Pendidikan IPA, 8(4), 1775-1782. https:/ /doi.org/10.29303 /jppipa.v8i4.1808
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Critical thinking is a process, and its acquisition
takes time. In this process, teachers must realize the need
for transformations to adapt their teaching methodology
to their students' learning (Bezanilla, M. J., Fernandez-
Nogueira, D., Poblete, M., 2019). The use of learning
models can help adjust teaching methodology. One
learning model that can accommodate critical thinking
skills is POGIL (Process Oriented Guided Inquiry
Learning). The POGIL model is based on the principle of
constructivism that can make students more active with
the existence of group interactives as problem-solving
(Syafei & Mawardi, 2022). POGIL is teaching that
focuses on students by doing it in groups aimed at
mastering a concept of non-memorization. Students are
also expected to improve assessment, management,
teamwork, communication, metacognition, high-level
thinking, and critical thinking skills (Hanson, 2006).

In addition, the way to improve critical thinking
skills is to develop teaching materials such as electronic
e-modules (e-modules) (Pierce & de Man, 2019;
Rajaguru et al., 2020; Wahidah et al., 2019). E-modules
have strategic value in practicing critical thinking skills.
Pierce & de Man (2019) states that critical thinking in
biology learning can be developed using literature in the
form of e-modules.

Based on the background of the problem and the
results of preliminary observations, researchers
developed a POGIL-based e-module learning media to
empower students' critical thinking skills.

Method

This research is a research and development. The
basis for the development of this research uses the
ADDIE model owned by Branch (2009). The ADDIE
model consists of five stages: analysis, design,
development, implementation, and evaluation (Branch,
2009). However, this publication is limited to the
analysis, design, and development stages. The ADDIE
model can be viewed in Figure 1.
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Figure 1. ADDIE Model

This study consists of two types of data: qualitative
and quantitative. Qualitative data is obtained through
the analysis and design stages. The first stage is analysis,
qualitative data obtained by literature review, reviewing
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learning tools, analyzing teacher needs, and analyzing
student needs. In the second stage of design, qualitative
data is received by compiling the design of student
activities, compiling learning objectives, compiling
instruments for critical thinking skills test questions, and
compiling the initial framework of the e-module.
Qualitative data objectives are collected to compile a
specification of research objectives and make a
preliminary design of the development product.

Quantitative data is obtained through the
development stage with expert and practitioner
validation. Data from expert and practitioner validations
are used for the results of the feasibility test of the
development product. Expert validation consists of
three validators: media, material, and language expert
validators. Practitioner validation consists of two
validators: the biology teacher and the student as the
use. The data obtained from the results of the validity
test and practicality test are then analyzed using formula
1.

XXi oo )
P= X X 100%
P = Ranking percentage
Y Xi=Scores given by expert validators
Y X = Maximum Score

The overall feasibility percentage results of the
components used for decision-making are whether or
not they are suitable for use in POGIL-based e-module
learning media. The decision-making categories of
validity tests and practicality tests can be seen in Table
1.

Table 1. Likert scale interpretation

Score % Category
0-25 Bad
26 -50 Not Good Enough
51-75 Good
76 - 100 Excellent

The validity test in this study consists of media
experts, material experts, and linguists. The aspects
assessed in the validity test to media experts are program
guide, program purpose, interface, and wear and durability.
The aspects assessed in the validity test to the material
expert are introduction of E-Module, learning, content,
evaluation, and additional part. The aspects assessed in the
validity test for linguists are correct, terminology,
clarity, and. Suitability.

The Practicality Test in this study was aimed at
teachers and students to respond to the development of
POGIL-based e-module media. The aspects assessed in
the teacher practicality test are convenience, interest and
motivation, self-learning, critical thinking and problem
solving, and contextuality. The aspects assessed in the
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student practicality test are organization, legibility,
attractiveness, cohesiveness, and critical thinking.

Result and Discussion

Based on the initial needs analysis, the learning
media commonly used by teachers are not supportive of
empowering students' critical thinking skills. Teachers
only use videos and PowerPoint as learning media. The
results of the analysis of teaching materials that teachers
use include print modules and textbooks, showing that
both are compiled in general and do not contain the
steps for implementing a learning model. In addition,
the results of the analysis also show that both modules
and books have not been empowered to practice critical
thinking skills.

In the learning process, teachers have not applied e-
modules to students, and a POGIL (Process Oriented
Guided Inquiry Learning) based teaching model
because there are obstacles in this learning model. It is
difficult to stimulate student activities; not all students
are active. In POGIL, student-focused teaching that
invites students to be more involved in learning
activities and investigate more deeply about a topic.

Based on the initial needs analysis, the researchers
carried out the development of a POGIL-based e-
module. The POGIL-based e-module aims to empower
students' critical thinking skills. The material contained
in the e-module is adjusted based on the syntax of the
POGIL learning model.

Development is carried out using tools in the form
of software and hardware. The software used is Visual
Studio Code version 1.167.1 and Corel Draw version X7.
The hardware is a laptop with an Intel Core i5 5th Gen
CPU processor @ 1.60 GHz 2.30 GHz, 4GB RAM,
Android smartphones, and 10S.

POGIL-based e-module learning media comprises
front pages, introductions, about, competencies,
instructions for use, concept maps, learning activity
menus, POGIL learning syntax, orientation, exploration,
concept formation, application, and credit. The front
page contains student information to log in to the e-
module feature. The front page of the POGIL-based e-
module can be viewed in Figure 2.

5 @ (& repiaioyiaring domsbhosuppcom e 0@

System Respiratory

jar Biolog Itu Menyenangkan Loo. .1

Figure 2. Home Page
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The introductory page contains a brief explanation
of the POGIL-based e-module. The initial page can be
seen in Figure 3.
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\9.000web

HI, BIOLOGISTA Home  Pendahuluan  KegiatanPembelajaran  Evaluasiv  Credit Sumber

Kata Pengantar

an sehingga penulis dapat menyusun E-modul berbasis POGIL (Process Oriented
untuk memberdayakan keterampilan berpikir kritis siswa. E-modul pembelajaran

Sistematika e-modul dilengkapi dengan kegiatan pembelajaran yang disesuaikan dengan sintaks POGIL, uraian materi, eksperimen, rangkuman,
glosarium dan soal evaluasi untuk mengukur keterampilan berpiki krits siswa. Selain itu. e-modul juga dilengkapi dengan video dan gambar yang
relevan dengan materi untuk membantu lam memahaminya. Dengan demikian, e-modul yang dikembangkan dapat dipelajari dengan

mudah oleh para siswa dengan atau tanpa adanya guru. Penulis juga berharap semoga e-modul ini mampu memberikan nuansa dan cara belajar
yang menarik dalam pembelajaran Biologi sehingga siswa dapat memberdayakan keterampilan berpiki kritisnya. Penulis mengharapkan kritik dan
saran yang bermanfaat guna penyempurnaan e-modul ini

he

Figure 3. Initial Page

The about page contains a brief description of the
material and parts of the e-module. The about page can
be seen in Figure 4.

€ 5 C @ respiratoryleaming.000webhostapp.com/Konten/indexiihrl

© % 0% :
HI, BIOLOGISTA Home  Pendahuluan  Kegiatan Pembelajaran  Evaluasiv  Credit Sumber

Tentang Respiratory System

Sistem respirasi manus

lah sistem biologis yang terdii dari organ dan stru
makhluk hidup yang mewujudkan pertukaran gas ini s
tempat hidupnya, dan riwayat evolusinya,

tur lain yang digunakan untuk pertukaran gas pada
variasi, bergantung pada ukuran tubuhny, lingkungan

& B @ ®

Kata Pengantar Kompetens! Inti & Petunjuk Penggunaan Peta Konsep
Kompetensi Dasar E-Modul

We support Ukraine and condemn war. Push Russian government o act again

Figure 4. About Péée

d show your support to Ukraine. Follow the latest news HERE

The Competency page explains the core
competencies and basic competencies according to the
2013 curriculum. The competency page can be viewed in
Figure 5.

€ 5 C & respiratoryleaming000weBhostapp.com/Konten/komperensinim|

Qe O@:

Kompetensi I

The e-module usage instructions page is listed at
the beginning to make it easier for users to operate the e-
module. The instructions for the use page can be seen in
Figure 6.
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€ 5 C @ respiratoryleaming 000webhostapp.com/Konten/petunuk il

PETUNJUK E-MODUL

-Puuﬂl\ln-l Kegiatan Pembelajaran  Evaluasi v Credit Sumber

Petunjuk Penggunaan E-Modul Home / Petunjuk Penggunaan E-Modul

1. EModul berbasis POGIL (Process Oriented Guided Inquiry Learning) digunakan untuk memberdayakan keterampilan berpikir krts pada materi
sistem pernapasan manusia

2. Pelajarilah e-modul urut POGIL (P
3. Bacalah dengan cermat setiap pernyataan dan petunjuk yang ada pada e-modul!
4. Identifikasikanlah dengan detail setiap kasus pada tahap orientasi!
5. Buatlah rumusan masalah dan tentukan hipotesisnya Kasus dan materi yang
6. Lakukaniah investigasi sesuai dengan rumusan masalah dan hipotesis pada tahapan eksplorasit
7. Diskusikan hasil teman kelompok
8. Presentasikan hasil diskusi kepada teman dan guru pelajaran di depan kelas!
9. Konsultasikan dengan guru apabila anda mendapat kesulitan dalam mempeljari e-modul ini

10. Kerjakan soal latihan setelah menyelesaikan kegiatan pembelajaran sub materi terakhir!

ted Guided Inguiry Learning) .

Wie support mn war. Push Be brave, vocal your support to Ukraine. Follow the latest news HERE

Figure 6. User Instructions Page

The concept map page summarizes the material
presented in the e-module based on the 2013 curriculum.
The concept map page can be seen in Figure 7.

€ 5 C @ respinatoryleaming000webhostapp.com/Konten/peta.html e % O@:

PETA KONSEP - Pendahuluan  Kegiatan Pembelajaran  Evaluasi v Credit Sumber

« Rongga hidung

« Faring

* laring

* Trakea
LE . — paru
Pernapasan + Bronkiolusdan
Alveolus

Mekanisme meliputi « Inspirasl
Pernapasan * Ekspirasi

SISTEM + Volume udara
PERNAPASAN SRS pemapasan
MANUSIA * GasO, dan COy

dalam tubuh
+ Kecepatan

* Radiasi
sinar x
* Intubasi

pemapasan
* Endotrakea
* Trakeosto

. diatasi

[ We support Ukraine and condemn war. Push Russian govemment to act against war. B brave,vocal and show your support to Ukrzine. Folow the ltest news HERE

Figure 7. Concept Map page

The learning activities menu page contains sub-
materials that will be studied in one chapter taught. The
learning activities menu page can be seen in Figure 8.

«scoa e % 0@ :

KEGIATAN PEMBELAJARAN | Home  Pencaruiuan  KegtanPembelaran  Evliasiv  Credt Sumber

Home / Kegiatan Pembelajaran

Menu Kegiatan Pembelajaran

Kegiatan 1 Kegiatan 2 Kegiatan 3
Alat Pernapasan pada Mekanisme Kelainan & Gangguan

Sistem Pernapasan Pernapasan pada pada Sistem
Manusia Manusia Pernapasan Manusia

- We support Ukraine and condemn wiar. Push Russian government to act against war. Be brave, vocal and show your support to Ukraine. Follow the atest news HERE

Figure 8. Learning Activities Page

The POGIL learning syntax page consists of
orientation, exploration, concept formation, application,
cover, and material. The POGIL learning syntax page
can be seen in Figure 9.
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€ 5 C @ respiratoryleaming 000webhostapp.com/Konten/alat/alat tml @ % 0@ :
ALAT PERNAPASAN - Pendahuluan  KegiatanPembelajaran  Evaluasiv  Credit Sumber
Menu Alat Pernapasan Manusia
‘ Orientasi ‘ ‘ Eksplorasi ‘ ‘ Pembentukan Konsep ‘
‘ Aplikasi ‘ ‘ Penutup ‘ ‘ Materi ‘
We supporc 0 2830t i, B Drave Yol 310 SO youT SUPPOIE 0 Ukaine, Pl the st s HERE

Figure 9. POGIL Learning Information Page

The orientation page contains the problems
presented to realize a responsive learning situation. The
orientation page can be seen in Figure 10.

«>cC e el

&« O :

ORIENTASI - Pendahuluan  Kegiatan Pembelajaran  Evaluasi v Credit Sumber

Virus Corona: Efek ke Sistem Pernapasan, Gejala, dan Orang
Paling Berisiko Terinfeksi Covid-19

Sumber: hellosehat.com

KOMPAS.com - Selama ini banyak pasien yang mengalami gangguan pernapasan kemudian dikonfirmasiterinfeksi virus corona dan mengidap Covid-
19. Hal itu ternyata bisa terjadi karena cara kerja virus ini yang menyerang sistem perapasan. Organ-organ yang diserang oleh virus Sars-Cov-2 i
merupakan kelompok organ dan jaringan yang memungkinkan manusia untuk bernapas. Oleh karena itu, mereka yang sistem pernapasannya telah
terinfeksivirus ini akan mengalami kesulitan bernafas. Melansir Medical News Today, gangguan perapasan ini kemudian bisa mempengaruhi organ
yang mastk dalam sistem pernafasan yang ain lain. Organ yang terinfeksi ni bisa berbeda-beda antara satu pasien dan pasien lainnya.

Misalnya, masalzh pernapasan tersebut bisa pada paru-par, tenggorokan, dan saluran udara. Dalam beberapa Kasus nféks; tampak
yang diakibatkan d we suppor Beby 1 and show your support o Ukraine. Follow the latest news HERE

Figure 10. Page Orientation

The exploitation page contains the formulation of
the problem based on the issue presented in the
orientation section. The exploration page can be viewed
in Figure 11.

€5 C @ html & % O :

EKSPLORASI [Home | pencatuian  KeghtanPemboighrn  Evussi v CredtSumber

Rumusan masalah

Home / Eksplorasi

Setelah kalian menyimak video pada halaman sebelumnya, buatiah rumusan masalah dalam bentuk pertanyaan yang terkait dengan video!

1...

2
-
a,
B

Hipotesis

Berdasarkan rumusan masalah yang dibuat, uliskan hipotesis/jawaban sementaral

1
a

Ie
| we suppor to act against war. Be br 1 and show your support to Ukraine. Follow the latest news HERE

Figure 11. Explorations Page

The concept formation page demands that students
conclude precisely, assisted by the questions presented.
The concept formation page can be seen in Figure 12.
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€ 5 C @ respiratoryleaming000webhostapp.com/Kor

PEMBENTUKAN KONSEP

Perhatikan gambar di bawah it

Berdasarkan hasil pengamatan gambar, deskripsikan struktur dan fungsi organ pernapasan pada lembaran tabel yang telah diberikan.

Tentukan nama organ,struktur penyusun organ serta fungsinya dalam tabel di bawah ini
Yo. Nama Organ Pemapasan Fungsi

.

1o act against war. Be brave, vocal and show your support to Ukraine. Follow the latest news HERE

Figure 12. Concept Formation Page

The application page is a reinforcement of the
concepts that have been compiled previously. The
application page can be seen in Figure 13.

e v 0@ :

€ 5 C @ respinatoryleaming 000webhostapp.com)Kontenyalatsilat/spiiasit.htmi

Aplikasi Apiasi

Buatlah kesimpulan berdasarkan hasil pengamatan dan jawaban pertanyaan diskusi

1

2
3
a,
5

We support Uraine and condemn war. Push Russian goverment to act against war. Be brave, vocal and show your support to Usraine. Follow the latest news HERE

Figure 13. Application Page

The closing page reflects the discussion results in
the previous stages, which an evaluation from the
teacher will assist. The closing page can be seen in Figure
14.

e % 0@ :

Penutup Penutup

Mempresentasikan hasil diskusi di kelas!
Tuliskan dan refleksikan hal apa saja yang sudah dipelajari dan perlu dilakukan untuk meningkatkan proses pembelajaran!

1

2
3
4
B

Ve support Uktaine and condemn war. Push Russian government to act against wa. Be brave, vocal and show your support to Uraine. Follow the latest news HERE

Figure 14. Closing Page

The material page contains a summary of the
material of the sub-material studied for each learning
activity. The material page can be seen in Figure 15.

October 2022, Volume 8, Issue 4, 1775-1782

€ 5 C @ pp.comK 2 i e % O :

A. Alat Pernapasan Manusia Materi

Pernapasan adalah peroses pergerakan udara masuk dan keluar dari tubuh. Saat kita bemapas, kita mengambil oksigen dan mengeluarkan karbon
dioksida. Pada peristiwa bernapas terjadi pelepasan energy, sistem pernapasan pada manusia mencakup saluran pernapasan, mekanisme
pemapasan dan gangguan sistem pernapasan. Pada manusiz, organ pemapasan utamanya adalah paru-paru (pulmo) dan dibantu oleh alat-alat
permapasan untuk menuju sel-seltubuh adalah sebagai berikut:

1. Rongga hidung
2. Faring

3. Laring

4. Trakea

5. Bronkus

6. bronkiolus

7. Alveolus
8.Selsel twbuh

Gambar 1.1 Alat Perapasan manusia

=

Figure 15. Material Page

The credits page contains a bibliography and
glossary that users can use to obtain additional
information appropriate to the material. The credit page
can be seen in Figure 16.

€ 5 C & respistonyleming 000mebhostapp.com Konten/credi el @
CREDI _Home  Pendahuluan  KegiatanPembelojaran  Evaluasi~  Credit Sumber

Daftar Pustaka

Campbell,N. A, &Reece, . B. (2008). Biologi. Ed Ke-8,Jilid 3. Ter. dari Biology, oleh Damaring Tyas Wulandari. Erlangga, Jakarta.
Diastuti, R. 2009). Biologi untuk SMA/MA Kelas XI. CV Sindunata, Jakarta.

Hanum, E. L, Purwanianingsin, W., Atikah, T., Herlina, . Yani, R., & Peniasiani, D. (2009). Biologi 2 untuk Kelas XI SMA dan MA. PT Remaja Rosdakarya,
Jakarta,

Imaningtyas. (2019). BIOLOGI UNTUK SMA/MA KELAS XI. Erlangga, Jakarta
Mayr Ems. 2015. “Breathing And Exchange O Gases Ch 17.” NCERT Book for Class 11 Biology 16:269-77.

Pearce, E. C. (2011). Anatomi dan Fisiologi untuk Paramedis. Terj. dari Paramedic: Anatomy and physiology, oleh S. Y. Handoyo. P. T. Gramedia
Pustaka Utama, Jakarta

Pratiwi, D. A, Maryati, ., Suharno. & Suseno, B. (2013). Biologi Kelompok Peminatan untuk SMA/MA Kelas X. Penerbit Erlangga, Jakarta.
Suwarno. (2009). Panduan Pembelajaran Biologi untuk SWIA & MA Kelas X. CV Karya Mandiri Nusantara, Jakarta.

'

Figure 16. Credit Page

One of the tools in the learning process is learning
media (Hartini et al., 2017), and learning must-have
media innovations that keep up with the times
(Mukhadis et al., 2021). One of media is web-based e-
module (Hendri et al., 2021). Each individual must
currently have the literacy of mastering information
technology, information literacy, knowledge and
literacy skills of digital, and critical thinking skills (Lu &
Xie, 2019). Thus, learning media are needed to
accommodate the essential empowerment of thinking
skills. In addition, the way to improve critical thinking
skills is to develop teaching materials such as electronic
e-modules (e-modules) (Pierce & de Man, 2019;
Rajaguru et al., 2020; Wahidah et al., 2019).

The validity test of media experts consists of four
aspects, namely program guide, program purpose,
interface, wear, and durability. The results of the media
validity test can be seen in Figure 17.

1779



Jurnal Penelitian Pendidikan IPA (JPPIPA)

120 % 9
4
« 100 80 I 83 I
> 80 I I
g0
S 60
c
S 40
()
~ 20
0
Program Program Interface Wear and
guide purpose durability
Aspect

Figure 17. Media Validity Test Results

Based on the validity test results above, POGIL-
based e-module learning media received 80% results in
the program guide aspect, 96% in the purpose program
aspect, 83% in the interface aspect, and 94% in the wear
and durability aspect. The overall average of the
measured aspects reached 88.3%, with the excellent
category. The media validity test is declared valid after
testing by a media expert (Badu et al., 2021). A media
expert is a person who has the capacity for media
development (Astuti et al., 2022).

The material is the main component of the teaching
material (Giguere et al., 2020). The material listed on the
learning media is the main part of forming student
knowledge (Gess-Newsome, 2015). The material in this
POGIL-based e-module is arranged based on the
sequence and steps of learning the POGIL syntax.
POGIL's learning sequence includes five stages:
orientation, exploration, concept formation, application,
and closing (Hanson, 2010).

The material expert validity test consists of five
aspects: introduction, learning, content, evaluation, and
additional parts assessed by material expert validators.
Material expert validators are selected based on their
capacity as lecturers who are experts in the material of
the human respiratory system. The results of the
material validity test can be seen in Figure 18.

105 100 100
o gy T 1

\O
a1
i
@)
O

o)
a1

Percentage (%)
\O
o

N Q0
a1 O

Additional
Part

Introduction ~ Learning Content Evaluation

Aspect

Figure 18. Material Validity Test Results
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Based on the results of the validity test above, the
material listed on the POGIL-based e-module learning
media received 100% results in the introduction aspect,
98% in the learning aspect, 96% in the content element,
89% in the evaluation, and 100% in the additional part
aspect. The overall average of the measured aspects
reached 96.6%, with the excellent category. The material
validity test is declared valid after testing by a material
expert.

Language is one of the ways of delivery used in e-
modules (Sofyan et al., 2019). The language in learning
must be by the material being taught (Berardo, 2006).
Language Usability is the main tool when e-modules are
used as self-study advice (Kossioni et al., 2013).

The language expert validity test consists of four
aspects: correct, terminology, clarity, and suitabillity,
which the linguist validator assesses. The results of the
language validity test can be seen in Figure 19.

140

%)
[y
N
o

100 100
1:8 75 75 1 1
o L 1
40
20

~

Percentage (9

Correct Terminology  Clarity Suitability

Aspect
Figure 19. Language Validity Test Results

Based on the validity test results above, the delivery
language used in POGIL-based e-module learning
media received 75% results in the correct aspect, 75% in
the terminology aspect, 100% in the clarity aspect, and
100% in suitability. The overall average of the measured
aspects reached 87.5%, with the excellent category. The
Language validity test is declared valid after testing by
a linguist.

The presentation of the POGIL-based e-module
developed has met the criteria. Based on the validity test
of media, materials, and languages, it is feasible with
several revisions to be continued at the practitioner test
stage.

The practitioner test stage is carried out to obtain
the practicality value of POGIL-based e-module media.
The teacher's practicality test consists of six aspects,
namely convenience, interest, self-learning, critical
thinking, contextuality, and accuracy. Two biology
teachers conducted the teacher's practicality test. The
teacher's practicality test results can be seen in Figure 20.
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Figure 20. Teacher Practicality Test Results

Based on the results of the teacher practicality test
above, the test response to teachers reached 90% in the
convenience aspect, 90% in the interesting aspect, 90% in
the self-learning aspect, 70% in the critical thinking
aspect, 80% in the contextuality aspect, and 84% in the
accuracy aspect. The overall average of the measured
aspects reached 84 %, with an excellent category.

The student practicality test consists of five
perspectives: organization, legibility, attractiveness,
cohesiveness, and critical thinking. The practicality test
of students is carried out by a small group of students
who pilot POGIL-based e-module development
products. The results of the practicality test can be seen
in Figure 21.
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Figure 21. Student Practicality Test Results

Based on the results of the practicality test of the
students above, the response of small field trials reached
88% in the organization aspect, 90% in the legibility
aspect, 92% in the attractiveness aspect, 88% in the
cohesiveness aspect, and 95% in the critical thinking
aspect. The overall average of the measured aspects
reached 90.6%, with the excellent category.

The validity and practicality tests that have been
carried out obtained an excellent category average. So, it
is declared valid and practical to use in further research.

October 2022, Volume 8, Issue 4, 1775-1782
Conclusion

The validity test conducted for POGIL-based e-module
learning media obtained an average of 88.3% for media
validity, 96.6% for the validity of the material, and 87.5%
for Language validity. Practicality tests conducted by
teachers get an average of 84% and students by 90.6%.
Based on the validity and practicality tests that
researchers have carried out, POGIL-based e-module
learning media products to empower students' critical
thinking skills are declared feasible to be used for further
research.
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