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Abstract: This study aims to determine the feasibility of POGIL-based LKPD to 
empower students' critical thinking skills and Science Process Skills. The type of 
research used is research and development with research procedures using the 
ADDIE model (Analysis, Design, Development, Implementation, Evaluation). This 
research is limited to the feasibility test of POGIL-based LKPD at the development 
stage. The assessment of the results of the validity test and the practicality test of the 
questionnaire is interpreted on a Likert scale. Based on data analysis, the following 
results were obtained: product validity test in the form of POGIL-based LKPD by 
media experts obtained an average of 87% with very feasible criteria and 78.3% by 
material experts with feasible criteria. Practicality tests conducted by Biology 
teachers get an average of 84.35% and students 85% with very decent criteria. 
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Introduction 

 
One of the skills needed to build a nation and state 

is 21st-century skills (Ernawati, 2022). The Partnership 
for 21st Century Learning (P21) has developed a 
learning framework in the 21st century that emphasizes 
learning and innovation skills that students must 
possess (Afandi et al., 2019). The 21st-century skills that 
have been formulated by the National Education 
Association are “The 4Cs” which include critical 

thinking, communication, creativity, and collaboration 
skills (González-Pérez, 2022). 

The 2018 Program for International Student 
Assessment (PISA) survey found that Indonesia was 
ranked 71 out of 79 countries. The PISA assessment 
includes reading, science, and mathematics (Septiani, et 
al., 2022). Thus, the low results of PISA, especially in 
science, indicate that Indonesian students still have 

difficulties in applying concepts, analyzing, integrating 
information, and drawing conclusions (Nisa et al., 2019). 
It is suspected that students in Indonesia have low 
critical thinking skills. 

Critical thinking is the ability of students to reason 
orally and in writing (Živkoviüa, 2016). According to 
Ennis, critical thinking skills have indicators including 
basic clarification, basic support, inference, further 
clarification, and strategies and tactics (Rusyana, 2014). 

The results of the preliminary study through 
observation and scrutiny of students' work documents 
at SMA N 1 Seyegan obtained information that around 
53% of students were not able to draw conclusions and 
provide further explanations when given questions in 
the form of descriptions. In addition, the results of 
interviews with biology teachers at SMAN 1 Seyegan 
obtained information that students still had many 
difficulties in drawing conclusions, which included the 
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process of preparing and considering induction and 
deduction making a decision, and considering the 
results. Based on the preliminary study, it is suspected 
that students have low critical thinking skills. Ideally in 
learning, a learner should have sufficient critical 
thinking skills to be able to follow the lesson well.  

Factors causing low critical thinking skills are 
possible learning activities that are still dominated by 
the system of delivering material by teachers to students 
who tend to be informative. The material presented only 
focuses on theoretical material following the teacher's 
handbook and the teacher does not familiarize students 
with being involved in the process of learning activities. 
In addition, learning is limited to memorizing activities 
and recognizing and explaining facts. According to 
Browne et al. (2018), when students learn passively only 
by memorizing and remembering information, it will be 
difficult to involve students allowed to acquiring skills, 
one of which is critical thinking skills.  

Biology is a science that studies living things and 
their environment from various perspectives to 
problems that are not only related to facts but also 
include abstract matters such as metabolic processes, 
hormonal systems, and others (Gobel et al., 2023). 

In addition to critical thinking skills, learning 
Biology also requires basic scientific activity skills, or 
science process skills (Tahya et al., 2022). Science skills 
are important skills that must be owned by every 
student in carrying out investigative or practicum 
activities (Arantika, 2018). Science process skills that 
students must achieve in learning consist of observing, 
classifying, communicating, predicting, concluding, and 
measuring skills (Wazni & Fatmawati, 2022). The results 
of the interviews also show that during the last two years 
from 2019 to the end of 2022, students have never carried 
out practical activities directly in the laboratory or class. 
This is due to the Covid'19 pandemic which requires 
learning to be done online. This resulted in students not 
being able to make observations and search for data 
optimally. 

KPS is a constructivist learning that can be used in 
Biology learning, but not all material is suitable for use 
in its implementation (Zulyadaini, 2017; Achor et al., 
2018) argues that some methods do not allow students 
to acquire science process skills. Therefore the use of 
Student Worksheets (LKPD) in learning is an alternative 
for students in learning activities. According to 
Suryanda et al. (2016), Biology Learning Worksheets can 
be teaching materials that support students in learning 
Biology both material and practice. 

Student worksheets can improve student learning 
activities because there are activities that must be carried 
out both individually and in groups. LKPD can also 
make students more active so that learning materials are 

easy to obtain (Rahayu et al., 2027). This is in line with 
the learning objectives of Biology which emphasize the 
active participation of students in the learning process 
(Mumtaza & Zulfiani, 2023). 

In addition to teaching materials, it is also 
important to choose an appropriate learning model for 
delivering material to students (Septiani et al., 2022). 
One learning model that combines critical thinking skills 
and scientific process skills, is Process-Oriented Guided-
Inquiry Learning (POGIL). POGIL is a learning model 
that combines guided inquiry and collaborative learning 
(Rodziguet, Hunter, Scharlott, & Becker). POGIL is a 
learning model based on constructivism principles 
which makes students more active because of group 
interaction in solving problems (Syafe'i & Mawardi, 
2022). 

Many previous studies have provided solutions 
related to the problem of low critical thinking skills and 
students' science process skills in implementing 
learning. One of the studies conducted by Andani (2019) 
states that critical thinking skills can be improved 
through the Guided Inquiry learning model, but when 
compared to the POGIL model students' critical thinking 
skills are superior to the implementation of Guided 
Inquiry, this is based on differences at the learning stage. 
Another study was conducted by Devi et al., (2019) 
which stated that there was an increase in students' 
critical thinking skills after the POGIL model was 
applied, where students got the opportunity to be 
actively involved in terms of concept discovery through 
the concept discovery stage. 

The use of the POGIL model in addition to 
improving students' critical thinking skills is also able to 
improve students' science process skills. The difference 
between this research and the previous research is that 
this research is a development research by making 
innovations in the form of LKPD in printed form and it 
uses the POGIL model syntax with the addition of 
information from various sources such as YouTube 
videos which can be accessed using QR. code. So it is 
hoped that the development of POGIL-based LKPD 
products can support teaching materials in schools, 
especially in improving critical thinking skills and 
science process skills of class XI high school students. 
  

Method 
 

This research is research and development. The 
basis for the development of this research uses the 
ADDIE model belonging to Branch (2009). The ADDIE 
model consists of five stages, namely analysis, design, 
development, implementation, and evaluation (Branch, 
2009). However, this research is limited to the analysis, 
design, and development stages. 
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This research consists of two types of data: 
qualitative and quantitative. Quantitative data was 
obtained through analysis and design stages. The first 
stage is analysis, qualitative data obtained by 
observation and direct interviews, analyzing teacher 
needs and analyzing student needs. In the second stage 
of design, qualitative data is obtained by compiling. 
designing student activities, preparing learning 
objectives, compiling test instruments, and compiling 
the initial framework of LKPD. The purpose of 
qualitative data is to develop specifications for research 
objectives and to make initial product development 
designs. 

Quantitative data was obtained through the 
development stage with the validation of experts and 
practitioners. Development data with expert and 
practitioner validation is used for the results of product 
development feasibility tests. The expert validation 
consists of two validators, namely the media expert 
validator and the material expert validator. Practitioner 
validation consists of two validators, namely biology 
teachers and students as users. The data obtained from 
the results of the validity and practicality tests were then 
analysed using the following formula. 

 

M =
fx

N
𝑥 10i = Scores are provided by expert validators 

X = Maximum score 
 

The results of the feasibility degree of all the 
components used in the decision are appropriate or not 
suitable for use in educational materials in the form of 
POGIL-based LKPD. The decision categories for the 
validity test and practicality test are shown in Table 1. 

 

Table 1. Eligibility Criteria 
Percentage Score (%) Interpretation 

P > 80 
61 < P ≤ 80  
41 ˂ P ≤ 60 
20 ˂ P ≤ 40 
P ≤ 20 

Very Worth it 
Worthy 

Pretty decent 
Not feasible 

Very unworthy 

 
The validators of this study consisted of learning 

media experts and subject matter experts. Media expert 
validity test assesses aspects that include illustration and 
cover design which include: shape, colour, object size 
and presentation, font size, writing system, image 
placement, and others. The material expert validity test 
is about aspects of material quality, language quality, 
and eligibility support quality which includes the 
suitability of exercises/tests with competence, and the 
balance between questions/practice with the material 
and language used. 

The practicality test in this study was conducted on 
biology teachers and students to respond to the results 
of developing POGIL-based worksheets. The aspects 
assessed in the teacher practicality test are feasibility, 
accuracy, didactic, construction, and technical aspects. 
While the students include aspects of feasibility, 
language, presentation, and usefulness. 

  

Results and Discussion 
 

Based on the initial needs analysis, the teaching 
materials commonly used by teachers do not support the 
empowerment of students' critical thinking skills and 
science process skills. The teacher only uses teaching 
materials in the form of textbooks and only uses PPT 
media in delivering learning in class. The results of the 
analysis of the teaching materials used by the teacher 

include textbooks and LKPD, showing that both are 
prepared in general and do not yet contain the steps for 
implementing the learning model. In addition, the 
results of the analysis show that both textbooks and 
LKPD have not been empowered to train students' 
critical thinking skills. 

So far, in Biology learning activities that require 
practicum activities, the teacher only gives simple 

assignments such as giving questions to work on 
individually or in groups and giving assignments 
through videos that are accessed via YouTube. This 
results in students not having direct practical 
experience. Therefore, direct practicum activities are 
needed so that students have the skills and experience of 
learning practicum directly, especially in the laboratory. 

The LKPD used is still limited to reading and 
simple work steps. This does not train students to think 
critically or process science skills in the material being 
taught. Therefore it is necessary to develop LKPD which 
is expected to improve students' critical thinking skills 
and science process skills, especially in biology lessons. 

Development is carried out by integrating LKPD 
with the syntax of the learning model in the form of 
Process-Oriented Guided-Inquiry Learning (POGIL). In 
addition, supporting information in the LKPD is added 
in the form of pictures, videos, articles, and journals 
which can be accessed in the form of QR. code. 

POGIL-based LKPD teaching materials are made in 
the form of printed LKPD consisting of a cover, list of 
group names and learning objectives, POGIL syntax 
consisting of orientation, exploration, concept 
formation, application, and closing, and at the end there 
is a glossary to support learning material. The front page 
contains a list of groups of student learning objectives 
that will be achieved during learning activities. The front 
page of the POGIL-based LKPD can be seen in Figure 1. 
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At meeting 1 there was an orientation activity and 
continued with exploration activities regarding the 
organs involved in the respiratory system. The 
exploration page can be seen in Figure 2. 

Pages related to concept formation, at this stage 
students will get additional concepts regarding the 
material being taught. The concept formation page can 
be seen in Figure 3. 
 

 
Figure 1. Cover and learning objectives 

 

 
Figure 2. Exploration activities 

 

 
Figure 3. Concept formation activities 

Furthermore, orientation activities at the 2nd 
meeting will study the frequency, respiratory volume, 
factors that affect respiratory frequency, and the dangers 
of cigarette smoke to the respiratory tract. Orientation 
activities can be seen in Figure 4.  

 

  
Figure 4. Orientation activities 

 
After the orientation activities, the exploration 

activities continued regarding respiratory frequency, 
factors that affect the frequency, and testing the content 
contained in cigarette smoke. The exploration activities 
can be seen in Figure 5 

. 
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Figure 5. Exploration activities 

 
The exploration activities at the second meeting 

were carried out directly in the laboratory, where 
students carried out practical work in groups. It is 
expected that students' science process skills can be 
trained optimally and get direct learning experience 
through experimental and observational activities. After 
carrying out the experimental activities, students were 
asked to make a practicum report in groups to 
communicate in writing the results of the observations 
obtained, which were then presented directly in-class 
learning activities at the third meeting. 

The next activity is the discovery of concepts at the 
second meeting after students have explored. This 
activity requires students to conclude correctly and add 
to the questions presented. The concept formation page 
is shown in Figure 6.  

 

 
Figure 6. Concept formation activities 

 
Next, orientation activities continued with 

exploration activities at the fourth meeting regarding 
disorders and technology related to the respiratory 
system. Orientation activities can be seen in Figure 7. 

 
Figure 7. Orientation and exploration activities 

 
The closing page contains a glossary that can be 

used to obtain appropriate additions to the material and 
continues with a bibliography page. Glossary page and 
bibliography can be seen in Figure 8. 

 

 
Figure 8. Glossary page and bibliography 

 
Activities in the first development stage are 

validation tests carried out by media experts and 
material experts. The media expert validity test consists 
of two aspects in the assessment, namely the design 
aspect and the illustration aspect of teaching materials or 
media. The results of the media validity test can be seen 
in Table 2 as follows. 
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Table 2. POGIL-Based LKPD Assessment by Media 
Experts 

Assessment Aspects Score (%) Criteria 

Illustration 90 Very Worth it 
Design 85 Very Worth it 
Average 87.5 Very Worth it 

 
Based on the results of the validity test above, 

teaching materials in the form of POGIL-based LKPD 
obtained 90% results on the cover illustration aspect and 
85% on the design aspect of the LKPD. The overall 
average of the aspects measured reached 87.5% with a 
very decent category. The media validity test can be 
declared valid after being tested by media experts (Badu, 
et al., 2020). Media experts are people who have a 
capacity for media development (Astuti et al., 2022). 

Material is one of the most important things in 
teaching material (Giguere, et al., 2020). The material 
contained in teaching materials in the form of LKPD is 
the main part of forming knowledge for students (Julie, 
2015). The material contained in the developed POGIL-
based LKPD is arranged based on the sequence and 
learning steps of the POGIL syntax. The POGIL learning 
sequence has five stages including the Orientation Stage, 
the exploration stage, the concept formation stage, the 
application, and the closing stage (Hanson, 2010). 

The material expert validity test consists of three 
aspects including aspects of material quality such as 
material coherence, material accuracy, and material 
clarity with KD and indicators, language quality aspects 
such as adherence to language rules and language 
suitability for target users, and quality aspects 
supporting feasibility such as training suitability 
competence as well as a balance of practice questions 
with material. The material expert validator was selected 
based on his capacity as a lecturer who is an expert on 
the subject of the human respiratory system. The results 
of the material validity test can be seen in Table 3 as 
follows. 

 
Table 3. Results of Feasibility Assessment by Material 
Experts 
Assessment Aspects Score (%) Criteria 

Material quality 83 Very worth it 
Language quality 75 Worthy 
Qualities supporting Eligibility 75 Worthy 
Average 78.3 Worthy 

 
Based on Table 3 it can be seen that the material 

concept of the human respiratory system presented in 
the POGIL-based LKPD is by Core Competencies, Basic 
Competencies, and learning indicators. Learning 
content, both learning materials and learning activities 
are presented, systematically, and supported by 
information in the form of videos and articles presented 

in QR form. code. The language used in LKPD is 
communicative easy to understand and in accordance 
with the development of students. 

The average score based on the assessment by 
material experts is 78.3% with appropriate criteria. This 
shows that POGIL-based worksheets are appropriate for 
use in the biology learning process, especially material 
on the respiratory system in humans. Although there are 
several suggestions from material experts, namely as 
follows: material or sources presented in QR form. The 
code is adjusted to the characteristics of the material 
being taught and the writing of information in LKPD, 
several things must be justified, including the content in 
the concept explanation section. 

The POGIL-based LKPD presentation that has been 
developed meets the criteria. Based on the validity test 
of media experts and material experts, practitioners will 
then evaluate them, namely teachers and students. 

The practicality test phase was carried out to obtain 
practical value for the developed POGIL-based LKPD 
products. Assessment of practicality was carried out 
using a practicality questionnaire given to practitioners. 
The practicality assessment by the teacher consists of 
five aspects, including material feasibility aspects, 
material accuracy aspects, didactical aspects, 
construction aspects, and technical aspects. The results 
of teacher practicality can be seen in Table 4 as follows. 

 
Table 4. Results of Assessment by Biology Teachers 
Assessment Aspects Score (%) Criteria 

Appropriateness 90 Very worth it 
Accuracy 83 Very worth it 
Didactic 80 Very worth it 
Construction 87,5 Very worth it 
Technical 81,25 Very worth it 
Average 84,35 Very worth it 

 
Based on the results of the teacher practicality test 

above, the biology teacher's response to POGIL-based 
LKPD was 90% in terms of material feasibility, 83% in 
terms of material accuracy, and 80% in didactic terms. 
87.5% on the construction side and 81.5% on the 
technical side. The average rating by biology teachers is 
84.35% with a very decent category. 

Based on the teacher's assessment, it can be 
explained that the POGIL-based LKPD is interesting to 
study, and the material presented about the human 
respiratory system is in accordance with core 
competencies and core competencies. The contents of the 
LKPD are compiled and systematic, contain learning 
objectives, and are equipped with relevant sources. It is 
hoped that this POGIL-based LKPD can help teachers 
create student-centered learning through the activities 
presented. 
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The results of the evaluation of POGIL-based LKPD 
products by students consist of four aspects: feasibility, 
language, presentation, and usefulness. The results of 
product assessment by students are shown in Table 5 as 
follows. 

 
Table 5. Student Assessment Results of LKPD Products 
Assessment Aspects Score (%) Criteria 

Appropriateness 86 Very worth it 
Language 84 Very worth it 
Presentation 87 Very worth it 
Benefits 82 Very worth it 
Average 85 Very worth it 

 
Based on the results of the POGIL-based LKPD 

product assessment by the students above, the results 
obtained were 86% on the feasibility aspect, 84% on the 
linguistic aspect, 87% on the presentation aspect, 82% on 
the usability aspect, and an average overall aspect of 
85% with the criteria very worth it. 

According to (Arsy & Octarya, 2022) the steps of the 
POGIL model consist of 5 phases, including orientation, 
exploration, concept formation, application, and finally 
closure (closing phase). The POGIL model allows 
students to acquire better critical thinking skills and 
science process skills because the POGIL model syntax 
supports students to be more active in obtaining 
information and opportunities to utilize and develop 
teamwork skills, communication and critical thinking, 
where teachers in class this acts as a learning facilitator 
(Maknuniyah et al., 2019). Based on this, students with 
previous learning disabilities, together with study 
groups that have been formed, can use previous 
knowledge to build on their existing knowledge. Thus, 
the POGIL learning model allows it to be used in biology 

learning. 
In the activities contained in the LKPD, interesting 

response results were obtained, especially in practicum 
activities. This is expected to improve students' scientific 
process skills. Science process skills are important skills 
in carrying out scientific activities that are usually used 
in science subjects including biology (Elfeky et al., 2020). 
Inayah et al. (2020) states that science process skills play 
a very important role in helping students develop ways 
of thinking, being active, practicing responsibility in the 
process of acquiring knowledge or developing it. 

The results of another study conducted by Erna et 
al. (2018) obtained the result that the use of the POGIL 
model in the learning process has been proven to be able 
to improve student learning outcomes from the 
cognitive domain. This is because the POGIL model is 
designed to increase student activity so that students 

become learning centers and can develop thinking 
processes in determining the outcome of a problem. This 
is in line with research conducted by Elfina (2020) that 

the use of LKPD can improve students' critical thinking 
skills as evidenced by the results of the effectiveness test, 
there is an increase between students before and after 
using LKPD. In addition, research conducted by the 
Ikhwan (2022) states that the POGIL model is a good 
alternative learning model to be applied in science 
learning, both at the elementary, middle and high school 
levels, especially for training students' cognitive abilities 
such as thinking skills critical. 

The results of the practical test show that students 
can use POGIL-based worksheet smoothly and without 
problems. Students realize that POGIL-based LKPD 
material is presented creatively and do not get bored 
using it in learning. The presentation of the material is 
complemented by pictures and videos, as well as 
interesting articles that can be read in QR. Code format 
to broaden students' insight into learning material about 
the human respiratory system. 

The validity and practicality tests carried out 
obtained an average of very good categories. So that it 
can be declared valid and practical for further research. 

  

Conclusion 
 

The validity test conducted on media experts in the 
form of POGIL-based LKPD obtained an average of 
87.5% and material experts of 78.3%. Practicality tests 
conducted by Biology teachers get an average of 84.35% 
and students 85%. Based on the validity and practicality 
tests that have been carried out by the researchers, the 
teaching material product in the form of POGIL-based 
LKPD to empower students' critical thinking skills and 
science process skills is declared feasible and can be used 
for further research. 
 
Acknowledgments 
Thank you to all parties involved in this research, especially 
the principal of SMAN 1 Seygan Sleman, teachers, and 
students who have helped run this research. 
 
Contributing Author 
F.H: Research conceptualization, original draft, writing, 
methodology; P: Advisor, reviewer; F. R. A: Translator I; N. H: 
Translator II. 
 
Funding 

No funding 
 
Conflict of Interest 
There is no conflict between the authors. 
 

References  
 

Achor, E., Odoh, C., & Abakpa, V. (2018). Penggunaan 
Penyelidikan Strategi Laboratorium Dalam 
Meningkatkan Perolehan Keterampilan Proses 



Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2023, Volume 9 Issue 8, 6568-6576 

 

6575 

Sains Di Kalangan Peserta didik Biologi SMA. 
Jurnal Penelitian Kurikulum dan Pengajaran, 1(1), 
103-109. Retrieved from 
https://papers.ssrn.com/sol3/ 
papers.cfm?abstract id=3253713. 

Afandi, S., Akhyar, M., & Suryani, N. (2019). 
Development framework of the Indonesian 
partnership 21st-century skills standards for 
prospective science teachers: A Delphi study. 
Jurnal Pendidikan IPA Indonesia, 8(1), 89–100.  
https://doi.org/10.15294/jpii. v8i1.11647. 

Andani, C. (2019). Perbandingan Model Pembelajaran 
Process Guided Inquiry Learning (Pogil) dan 
Guided Inquiry (GI) Terhadap Keterampilan 
Berfikir Kritis Siswa Comparison of Process 
Guided Inquiry Learning (Pogil) and Guided 
Inquiry (Gi) Learning Models for Students. 
Prosiding Model Pembelajaran Process Guided Inquiry 

Learning, 234–240. Retrieved from 
https://ojs.unm.ac.id/semnasbio/article/view/1
0540/6177 

Arantika, J. (2018). Pengembangan Modul Kimia Berbasis 
Inkuiri Terbimbing untuk Meningkatkan Keterampilan 
Proses Sains pada Materi Termokimia Kelas XI MIPA. 
Universitas Sebelas Maret Surakarta. Retrieved 
from 
https://scholar.google.com/citations?user=Nlstni
kAAAAJ. 

Arifin, Z. (2017). Membaca Instrumen Pengukur 
Keterampilan Berpikir Kritis Peserta didik pada 
Pembelajaran Matematika Abad 21. TEOREMA 
(The Original Research of Mathematics, 8(1), 92-100. 
http://dx.doi.org/10.31949/th.v1i2.383 

Arsy, Y. N., & Octarya, Z. (2022). Efektivitas Strategi 
Pembelajaran Eksperimen Berbasis Metode 
Process Oriented Guided Inquiry Learning (Pogil). 
Journal of Natural Science Learning, 1(1), 68–74. 
Retrieved from https://jom.uin-
suska.ac.id/index.php/JNSL/article/view/36 

Astuti, W., M, R., & S, S. (2022). Validitas dan 
Kepraktisan Media Pembelajaran Laboratorium 
Virtual Berbasis Situs Sangiran Pada Materi 
Evolusi Untuk Memberdayakan Literasi Sains. 
Jurnal Penelitian Pendidikan IPA, 8(3), 1378-1384. 
https://doi.org/10.29303/jpppipa.v8i3.1672 

Badu, M., Widarto, Uno, H., Dako, R., & Uloli, H. (2020). 
Pengembangan dan Validasi Media Pembelajaran 
Mesin Pembakaran. Jurnal Fisika: Seri Konferensi, 
1833(1), 12024. https://doi.org/10.1088/1742-
6596/1833/1/0 12024 

Browne, M. N. & Keeley, S. M. (2018). Asking the right 
questions: A guide to critical thinking. New York, NY: 
Person Education. 

Devi, E. K., Sulistri, E., & Rosdianto, H. (2019). Pengaruh 
Model Pembelajaran Process Oriented Guided 
Inquiry Learning (Pogil) Terhadap Kemampuan 
Berpikir Kritis Siswa Pada Materi Hukum 
Archimedes. Jurnal Fisika Dan Pendidikan Fisika, 
4(2). https://doi.org/10.20414/Konstan.V4i2.42. 

Elfeky, A. I. M., Masadeh, T. S. Y., & Elbyaly, M. Y. H. 
(2020). Advance organizers in flipped classroom 
via e-learning management system and the 
promotion of integrated science process skills. 
Thinking Skills and Creativity, 35, 100622. 
https://doi.org/10.1016/j.tsc.2019.100622. 

Elfina, S., & Ike. S. (2020). Pengembangan lembar kerja 
peserta didik (LKPD) berbasis problem based 
learning (PBL) dalam meningkatkan kemampuan 
berpikir kritis siswa pada mata pelajaran sosiologi 
di SMA Negeri 1 Payakumbuh. Jurnal Sikola: Jurnal 
Kajian Pendidikan dan Pembelajaran, 2(1). 
https://doi.org/10.24036/sikola.v2i1.56. 

Erna, R. M., Usman, R., & Wiji, A. (2018). Peningkatan 
kemampuan berpikir kritis peserta didik pada 
materi termokimia di SMA Pekanbaru melalui 
penerapanstrategi pembelajaran process-oriented 
guided-inquiry learning (POGIL). Jurnal Pendidikan 
Riset Kimia. 8(1), 17-27. https://doi.org/10.21 
009/JRPK.081.02. 

Ernawati, E & Mania Sari, T. (2022). Penerapan 
Pembelajaran Berbasis Pendekatan Free Inquiry 
pada Blended Learning terhadap Keterampilan 
Berpikir Kreatif dan Keterampilan Kolaborasi 
Peserta didik. JPBI (Jurnal Pendidikan Biologi 
Indonesia), 8(3), 2015-225. 
https://doi.org/10.22219/jpbi.v8i3.22254 

Giguere, A., Zomahoun, H., Carmichael, P.-H., Uwizeye, 
C., Legare, F., Grimshaw, J., . . . Massougbodji, J. 
(2020). Materi Pendidikan Cetak: Pengaruh pada 
Praktek Profesional dan Hasil Pelayanan 
Kesehatan. Database Tinjauan Sistematis Cochrane, 8. 
https://doi.org/10.1002/14651858.CD004398.pub
4 

Gobel, R., Yusuf, F., & Kandowangko, N. (2023). 
Kepraktisan Bahan Ajar Pelengkap Bahan Tumbuh 
Kembang Berbasis Tumbuhan Cekaman 
Kekeringan. JPPIPA-Jurnal Penelitian Pendidikan 
IPA, 9(1), 516-519. 
https://doi.org/10.29303/jppipa.v9i1.2708. 

González-Pérez, L. I., & Ramírez-Montoya, M. S. (2022). 
Components of Education 4.0 in 21st Century Skills 
Frameworks: Systematic Review. Sustainability, 
14(3), 1493. https://doi.org/10.3390/su14031493. 

Hanson, D. (2010). Panduan Instruktur untuk Pembelajaran 
Inkuiri Terbimbing Berorientasi Proses. Jurusan 
Kimia Buku Cerita Universitas. 

https://doi.org/10.24036/sikola.v2i1.56
https://doi.org/10.21%20009/JRPK.081.02
https://doi.org/10.21%20009/JRPK.081.02
https://doi.org/10.21%20009/JRPK.081.02


Jurnal Penelitian Pendidikan IPA (JPPIPA) August 2023, Volume 9 Issue 8, 6568-6576 

 

6576 

Ikhwan. (2022). Meta-analisis penerapan model process-
oriented guided-inquiry learning (POGIL) dalam 
pembelajaran IPA. Natural Science: Jurnal 
Penelitian Bidang IPA dan Pendidikan IPA, 8(2), 
130-140. Retrieved from 
https://ejournal.uinib.ac.id/jurnal/index.php/na
turalscience/article/view/37 51/pdf. 

Inayah, A. D., Ristanto, R. H., Sigit, D. V., & Miarsyah, 
M. (2020). Analysis of science process skills in 
senior high school students. Universal Journal of 
Educational Research, 8(4), 15–22. 
https://doi.org/10.13189/ujer.2020.081803. 

Julie, G. N. (2015). 3 A Model Of Teacher Professional 
Knowledge And Skill Including Pck. Re-examining 
pedagogical content knowledge in science education. 

Maknuniyah, L., Astutik, S., & Wicaksono, I. (2019). 
Pengaruh Model Pembelajaran Collaborative 
Creativity (CC) Terhadap Kemampuan Literasi 
Energi pada Siswa SMA. Jurnal Pembelajaran Fisika, 
8(2), 87–93. Retrieved from 
https://jurnal.unej.ac.id/index.php/JPF/article/
view/11669. 

Mumtaza, M., & Zulfiani. (2023). Pengembangan 
Lembar Kerja Peserta didik Berbasis Keterampilan 
Proses Sains pada Konsep Sistem Ekskresi. 
JPPIPA-Jurnal Penelitian Pendidikan IPA, 9(1), 265-
272. https://doi.org/10.29303/jppipa.v9i1.1474 

Nisa, E., Rusilowati, A., & Wardani, S. (2019). Analisis 
Literasi Sains Peserta didik Ditinjau dari 
Kecerdasan Interpersonal. Jurnal Pendidikan Dasar, 
8(2), 161-168. 
https://doi.org/10.15294/jpe.v8i1.24900 

Rahayu, T., Syafril, S., Wati, W., & Yuberti. (2027). 
Penerapan Pembelajaran Kooperatif STAD dalam 
Mengembangkan IPA Terpadu pada LKS. Jurnal 

Ilmiah Pendidikan Fisika Al-Biruni, 6(2), 247-254. 
https://doi.org/10.24041/jipfalbir uni.v6i2.1933 

Rodriguez, J. M. G., Hunter, K. H., Scharlott, L. J., & 
Becker, N. M. (2020). A review of research on 
process oriented guided inquiry learning: 
Implications for research and practice. Journal of 
chemical education, 97(10), 3506-3520. 
https://doi.org/10.1021/acs.jchemed.0c00355 

Rusyana, A. (2014). Keterampilan Berpikir: Pedoman Praktis 
Para Petugas Keterampilan Berpikir. Yogyakarta: 
IKAPI. 

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 

Syafe'i, S., & Mawardi. (2022). Model POGIL Integrated 
Flipped Classroom Assisted Learning 

Management System (LMS) untuk Solusi 
Pembelajaran di ERI 4.0. JPPIPA-Jurnal Penelitian 
Pendidikan IPA, 8(2), 444-451. 
https://doi.org/10.29303/jppipa.v8i2.1298 

Tahya, D., Dahoklory, F., & Dahoklory, S. (2022). 
Pengembangan Modul Kimia Berbasis Kearifan 
Lokal untuk Meningkatkan Keterampilan Proses 
Sains Peserta didik. Jurnal Penelitian Pendidikan 
IPA, 8(2), 731-739. 
https://doi.org/10.29303/jppipa.v8i2. 1425  

Wazni, M. K., & Fatmawati, B. (2022). Study of science 
process skills student using worksheet based on 
science process skills. Jurnal Penelitian Pendidikan 
IPA, 8(2), 436-443. 
https://doi.org/10.29303/jppipa.v8i2.1281 

ŽivkoviĿ, S. (2016). A model of critical thinking as an 
important attribute for success in the 21st century. 
Procedia-social and behavioral sciences, 232, 102-108. 
https://doi.org/10.1016/ j.sbspro.2016.10.034 

Zulyadaini, Z. (2020). A Development of Students’ 
Worksheet Based on Contextual Teaching And 
Learning. Retrieved from https://rb.gy/ccboe 

 

https://ejournal.uinib.ac.id/jurnal/index.php/naturalscience/article/view/3751/pdf

