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Abstract: The era of the industrial revolution 4.0, teachers will deal with children who
are very intense with gadgets or other technology. This is a challenge in the learning
process. This article aims to produce a learning system with digital literacy based guided
inquiry integrated flipped classroom using Discord application on thermochemistry and
determining the validity and the practicality level. The study took six months to complete
utilizing the Plomp Model and educational design research (EDR). The research steps
carried out preliminary research and development of prototyping, this paper is limited
to testing the validity and practicality of the developed learning system. The Subject of
this research is lectures and teachers as expert review, and 9 students. Data on content
and construct validity and practicality were analyzed using Aiken's V formula and
practicality percent, respectively. Based on the study's findings, it was determined that
the values of 0.84 for both construct and content validity fell into the category of being
valid. Results that are practical, scoring 92% in the extremely practical category.
Therefore, it was determined that the learning system created was genuine and usable so
that its efficacy could be tested for future research.
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Introduction

Currently, the development of the industrial
revolution 4.0 era cannot be avoided by anyone. The
application of artificial intelligence (artificial
intelligence) is one of the characteristics of the industrial
revolution 4.0 era. The main pillar of the 4.0 industrial
revolution era is education. In this case, learning can
optimize the use of technology as an educational tool to
support the learning process (Rahman & Nuryana,
2019). In the field of education, educators are required to
adapt themselves and be creative in order to successfully
take advantage of all the benefits brought by the 4.0
industrial revolution era (Aryanti & Utamajaya, 2022).
Learning through the internet has become a challenge
for educators and students to finding the right learning
in this kind of situation (Ismail & Mawardi, 2021).

The adaptation that teachers and students must
make is to change their thinking about the role of the
teacher and the learning process as well as students'
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digital literacy abilities in pursuing modern education
today. Digital literacy is the ability to process and
understand information and be able to communicate
with others in various ways effectively in achieving
educational goals (Nasrullah et al., 2017). Utilization of
learning materials available on digital platforms
depends on the level of literacy and competence of
individual students (Rasheed et al., 2020). In the era of
the industrial revolution 4.0, teachers will be dealing
with children who are very intense with gadgets. This is
a challenge in itself to anticipate these conditions in the
learning process. Teachers need to adjust the content
that will prepare students with 21st century skills, as
well as implement blended learning and utilise social
media in learning (Afrianto, 2018).

Blended learning is an online education with
several components (Herpika & Mawardi, 2021). Based
on a lesson plan that has been determined remotely
(Clayton et al., 2013). Blended learning has four types of
models, one of which is the rotation model. One type of
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rotation model is the flipped classroom. Flipped
classrooms provide opportunities for structured and
active learning and encourage students to discuss with
teachers or peers (Divjak et al., 2022). Flipped Classroom
encourages students to think and adjust students'
learning styles and speeds (Herpika & Mawardi, 2021;
Winata & Mawardi, 2021) . There are two learning
conditions, namely asynchronous learning and
synchronous learning. Asynchronous learning is
between teachers and students in different times and
places, while synchronous learning is the opposite
(Chaeruman & Mudiarti, 2018). This explains that all
processes in the flipped classroom implement a learning
process with a scientific approach (Al-Samarraie et al.,
2020).

One of the causes of the lack of response of students
in teaching is because there is no preparation related to
the material or the initial concept. Therefore, a learning
model is needed that can guide students in finding
concepts (Mawardi et al.,, 2021). One model that can
apply a scientific approach is the Guided Inquiry model.
Guided inquiry is a learning model that helps students
understand and discover concepts based on their own
understanding with prior knowledge (Hanson, 2013).
Guided inquiry can improve learner activity, motivation
and learning outcomes (Asra et al., 2016; Fani &
Mawardi, 2022; Piawi et al, 2018). The Discord
application can combine that of all and provides features
that can help students to practice digital literacy
competencies in the learning process (Uong et al., 2022).

Based on the theory and problems that have been
described, the researchers designed research aims to
produce a learning system with digital literacy based
guided inquiry integrated flipped classroom using
Discord application on thermochemistry and
determining the validity and the practicality level. This
is hoped to support learning in the era of industrial
revolution 4.0 with students' digital literacy skills
towards technology and information development,
independent curriculum, and student-centred learning,.

Method

The type of research used is development research
or commonly known as Educational Design Research
(EDR) or educational research design. This research is an
educational research that will produce a product in the
form of a learning system with digital literacy based on
guided inquiry integrated flipped classroom using
Discord application on thermochemistry. The
development model used in this research is the Plomp
development model developed by Tjeerd Plomp. This
Plomp development model consists of three stages,
namely: (1) preliminary research (initial investigation
phase), (2) development or prototyping phase, (3)
assessment phase (trial and assessment phase) (Plomp
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& Nieveen, 2007). This research is limited to the
development and prototyping phase.

The Preliminary Research stage, also known as the
initial investigation stage, begins with a needs analysis
and context analysis, then a literature study, and the
development of a conceptual framework. Needs analysis
is the first step in this research. The needs analysis aims
to analyze the basic problems that occur in Senior High
Schools. The method used in the needs analysis was
interviews with three chemistry teachers in three
different high schools. Then, study the literature by
analysing articles in several journals, analysing the
methods used and finding solutions to the problems
faced by teachers and students in the learning process.

The next stage is the development of a conceptual
framework by analysing the results of the needs and
context analysis. Then, the results of the analysis are
supported by the results of the literature study so that an
overview or summary is produced regarding the
reasons for conducting this learning system
development research.

High
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User Acceptance, Implementability

Organizational Acceptance

Small Group
Effectiveness, Appeal
Implementability

One-to-One
Ciarity, Appeal
Obvious Errors

Revise

Revise
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Content, Design,
Techical Quality
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to Revision

Self-Evaluation
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Figure 1. Layers of Formative Evaluation from Tessmer
(Plomp Tjeerd & Nieveen Nienke, 2007)

The second stage is the development or prototyping
stage. Prototyping phase that will produce prototype I,
prototype II, prototype III and prototype IV. These four
prototypes are the result of the formative evaluation.
This evaluation consists of four stages based on Figure 1,
namely self-evaluation using a checklist of design
characteristics or specifications; Expert review, the
experts in question are content experts, media experts,
and technical experts, namely by providing suggestions
for improvement and assessment of the products
developed. The expert assessment was conducted by
three chemistry lecturers of FMIPA UNP and two
chemistry teachers of SMAN 8 Padang.

One-to-one evaluation, which is observing and
monitoring how students use the developed product.
Then ask questions to three students through direct
interviews. This stage is carried out after the expert
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review is carried out then continued with revision. The
expert review and one-to-one evaluation stages are the
validity process of the product developed. Small Group
(small group trial) to measure the practicality of the
developed product (Plomp Tjeerd & Nieveen Nienke,
2007).

The interview data is explained in the discussion.
Then Equation (1) is used to check the validity of the
product produced after the data obtained from the
expert validator is processed using the Aiken's V
formula.

Aiken's V Formula:

ES

v= n(c—1) @
S=r-1I )
Information:

S : The validator's assigned score minus the lowest
score of the category

r : as the score of the category of choice

I, : as the lowest score in the scoring category.

n : many validators

¢ : many categories chosen by the validator (highest
validity score)

Practicality processing is obtained from the
administration of a learner response questionnaire
which is analyzed using a formula:

=R
NP = — X100 3)

Information:

NP : percent value sought or expected

R :raw score obtained by students

SM :ideal maximum score of the test concerned
100 : fixed number

Result and Discussion

Preliminary Research

Research has been completed and resulted in
several stages in implementing the Plomp development
model. The first stage is preliminary research namely
need and context analysis. The needs analysis looks at
the fundamental issues that senior high schools face.
Three chemistry teachers from three separate high
schools were questioned for the needs analysis. The
three high schools are SMAN 1 Padang, SMAN 8 Padang
and SMA Pembangunan UNP.

Based on the new curriculum, the independent
curriculum, a scientifically based, learner-cantered
learning system is required. The scientific approach aims
to improve the ability to think critically, creatively and
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develop students' skills in utilizing technology,
especially social media. One of the appropriate learning
models with a scientific approach in an independent
curriculum is the guided inquiry model combined with
a flipped classroom to overcome existing problems at
school.

Based on the results of the interview, it was found
that there were no teaching materials specifically for
thermochemical material in accordance with the
independent curriculum. Not only that, social media has
not been utilized that can facilitate the entire guided
inquiry syntax in one application. Based on the results of
the interview, it is also known that there is no
application that can monitor student activities and
learning progress and there is no social media that can
automatically organize the stages of learning.

Context analysis is carried out curriculum analysis,
namely analysis of learning outcomes. Learning
outcomes aim to identify, systematically arrange
thermochemical material, learning objectives, flow of
learning objectives, material development by applying
chemical multirepresentations and learning strategies
and improve students' digital literacy skills in utilizing
technology. This analysis is in the form of content
standard analysis on thermochemical material, learning
outcomes on thermochemical material are students able
to observe, investigate and explain everyday
phenomena according to the rules of scientific work in
explaining chemical concepts in daily life, applying
mathematical operations in chemical calculations,
understanding, explaining energy aspects and using
chemical energy transformations.

The next stage is a literature study, namely the
analysis of articles also aims to find out and analysing
the problems faced by teachers and students in the
teaching and learning process on thermochemical
material. Then, the development of a conceptual
framework by analysing the results of the needs and
context analysis. Several literature studies have shown
that flipped classroom-oriented guided inquiry learning
can improve the interaction between teachers and
learners and can also improve learners' thinking skills.
This method facilitates time for teachers to implement
higher levels of learning activities based on Bloom's
taxonomy levels that hone learners' higher order
thinking skills (DeMatteo, 2019).

Research from Syafe’i et al. (2022) the validity and
practicality of the FGIL (Flipped Classroom Based on
Guided Inquiry Learning) learning model designed for
studying chemical bonds were examined. With valid
categories, validation was done on both content and
media, yielding validity results of 0.84 and 0.89. Then,
practicality displays an 89% score in the category of
extreme practicability. This describes how the guided
inquiry-based flipped classroom system is a
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combination of very helpful learning techniques for
blended learning.

Other research from Mawardi et al. (2020), the use
of guided inquiry-based student worksheets improves
students' ability to learn in 21st century learning. The
research from Siregar et al. (2022), the learning model of
Guided Inquiry will certainly also get the students used
to being able to think more critically, to be able to make
assumptions and to be responsible in order to gain
understanding independently in order to solve a
problem.

Then, the results of the analysis are supported by
the results of the literature study so that it is known that
these problems exist, so a product is designed, namely a
learning system with digital literacy based on guided
inquiry integrated with a flipped classroom using the
Discord application on thermochemical material. The
design of the learning system with digital literacy based
on guided inquiry integrated flipped classroom using
Discord application on thermochemistry material can be
seen in Figure 2.

Inkuiri Terbimbing Flipped Classroom Media Sosial
4 A\
Orientas
Eksplorasi & ASINKRONIS

Pembentukan
Konsep

Aplikasi

SINKRONIS
|

Penutup

Figure 2. Learning cycle with digital literacy based on guided
inquiry integrated with flipped classroom using discord
application

Development or Prototyping Phase

Product development, which creates prototype 1, is
the initial stage of the development or prototyping
phase. The end result is a learning strategy for digital
literacy built on guided inquiry and integrated with a
flipped classroom utilizing the Discord software, which
is made for online learning or blended learning. Figure
3 shows this concept in action. This learning system
combines in-class and out-of-class learning. Guided
inquiry-based learning using Discord application starts
with the stages: preparation (asynchronous), orientation
(asynchronous); exploration and concept formation
(asynchronous); application (synchronous); and closing
(offline and online synchronous).

During the orientation phase, students are shown a
movie that includes learning objectives, apperception,
motivation, and introduction content in addition to
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learning instructions. Figure 4 is an illustration of a
Discord orientation video post.

Learners create a

Present the Discord account and

results of log in to the class
group created by the teacher. . _
discussions Watch orientation
in front of " videos/ pictures
before learning
Closing

@Apphcaﬁon

Working on Independently
ql_leStIOI_IS ?U_\d answer key questions
discussing in
groups

Figure 3. Learning stages of an integrated guided inquiry
model flipped classroom using discord application

Miss Ezra Delfianza 05/22/20233:56 P
Kepada Ananda, paha ateri pada video orientasi berikut, kemudian buat ringkasan terkait
materi yang terdapat pada video tersebut. iz::-q

TERMOKIMIA

° Message # LQ, 1-orientasi

H#OE e
Figure 4. Orientation video on discord

Students will evaluate the model (image, table, or
chart) throughout inquiry and concept formation. then
respond to a few crucial model-related queries. Figure 5
shows an illustration of how Discord displays
information.

The synchronous activity is then resumed during
class instructional time with the application step and
continued with the closing stage. Group talks are used
to carry out the application stage. In their individual
groups, each student will discuss the solutions to the
questions that have been presented. Figure 6 displays a
sample of a Discord presentation.

In the application stage, students will conduct
discussions in groups. Group learning will engage
students to play an active role in learning that
emphasises data analysis and critical thinking. When
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students analyse the model in the key question and
understand the concepts found in the exploration stage
and concept formation stage, they will be successful in
answering the questions in the application stage
(Khairunnisak et al., 2023; Mawardi et al., 2020).

1 (M) 1a-pertanyaan-kunci Kepada Ananda amati dan pahami model dibawah inikemu. Fg M A &
1a-Pertanyaan Kunci
Setelah mengamati animasi model pada video, jawab pertanyaan
berikut!
Appy - Discord application bot
Make a selection v

June 26,2023

@B\, Miss Ezra Delfianza oc/26/20
</ Model 1. Perpindahan E

Perpindahan Energi

@ - partikel-partikel

Wadah (1)

Wadah (2)

Gambar (b) Gambar (c)

@ Message# (@) 1a-pertanyaan-kunci

= [
Figure 5. Exploration and concept formation on discord

N, Miss Ezra Delfianza os

<¥/ Ananda semuanya, diskusikan pertanyaan-pertanyaan berikut berdasarkan kelompok masing-
masing. Kerjakan di buku latihan dan dikumpul setelah pembelajaran di kelas. (q:=:

© Message # (#8) 1-aplikasi % [ S
Figure 6. Application stage on discord

, Miss Ezra Delfianza 06/20/2023 1:42 AM
</ Buatlah kesimpulan di buku catatan tentang hubungan energi terhadap kalor dan kerja (2«

&

Isifoh tabel berkut tentang hubungan energi terhadap kalor dan kera

Tanda untuk| Tanda untuk | Tanda untuk

proses
L) w ae

Sistemn menyerap kalor dari ingkungan
Sistem melepaskan kalor ke lingkungan

Sistern melakukan kerjo poda
Ingkungan

Sistemn menerima kerja

© Message# (M) 2ab-penutup = EoE e
Figure 7. Closing stage on discord

Then the closing stage is carried out synchronously
in the classroom, the closing contains instructions to
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make conclusions from the material can be seen in
Figure 7.

After product development that resulted in
prototype L. The second stage is self-evaluation. At this
stage, produced a personal assessment of the researcher
based on the assessment aspects: (1) Guided inquiry-
based flipped classroom learning steps. (2) Orientation
video/image uploaded to Discord. (3) Model and key
questions on Discord with a maximum of 1 day to
complete. (4) Instructions to take attendance as proof of
attendance. (5) Small group division on Discord. (6)
Discord usage guide. (7) The application stage on
Discord. (8) Practice questions on the small group
feature that are worked on. (9) Instructions for
answering questions on Discord. (10) Problems on the
assignment feature that were collected 1 day after class
time. (11) Instructions for the closing stage on Discord.
(12) Link to enter the Video Conference feature on
Discord. (13) Schedule for video conference meetings.
Valid self-evaluation measures were used to conduct the
assessment. reliable self-evaluation tools. All elements
that were thought to have been properly satisfied were
revised, along with some undesirable elements like
language improvement.

Expert review is the third stage. The product is
evaluated and reviewed by content and construct
experts, either with or without the involvement of
researchers. Three lecturers and two chemistry teachers
did the content and construct validation. Validation is
performed in accordance with a valid validation sheet's
instructions. The validators provided various ideas to
this method, which were subsequently updated based
on the feedback (in the appendix). Each validator
provided feedback when the revision had been
completed.

0,89

0,88
0,87
0,86
0,85 -
0,84 -
0,83
0,82
0,81
0,8
0,79 : :

Grafics

Value “v”

Components Presentation Language Average

Figure 8. Analysis of content validation results

The Aiken's V formula was used to calculate the
validity features of the validity aspects (Aiken, 1985).
With the valid category being 0.84 for five validators.
Figure 8 shows the findings of the content validation
investigation, whereas Figure 9 shows the findings of the
construct validation analysis.
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Based on Figures 8, it can be seen that the value of
validity for each item is above 0.84, which means that the
developed product is valid in terms of content,
appearance, language, and graphics. The average
content validity value is 0.84.

0,842
0,840 -
0,838
0,836
0,834
0,832
0,830
0,828
0,826
0,824 \

Display Aspects of

aspect ease
Figure 9. Analysis of construct validation results

Value “V”

Average

Based on Figure 9, it can be seen that the value of
construct validity for each item above is 0.84 and above,
which means that the developed product is valid from
the display aspect and aspect of ease.

The fourth stage is one-to-one evaluation. At this
stage, interviews were conducted with three eleventh
grade students who had different abilities, namely
students who had high, middle and low abilities. This
aims to find out how students respond to the learning
system being developed. After the expert review and
one-to-one evaluation, it was continued with revisions
based on the suggestions given to prototype II. This aims
to improve the quality of the prototype so as to produce
a valid prototype IIL

The fifth stage is small group, namely the formation
of prototype IV by testing prototype III to small groups
by selecting nine students with different ability levels,
namely high, middle, and low based on
recommendations from high school chemistry teachers.
Researchers divided students into several study groups,
then simulated the use of Discord and learning
procedures that had been designed with digital literacy
based on the flipped classroom integrated guided
inquiry learning model. Learners conducted a flipped
classroom learning process based on guided inquiry on
Discord for one cycle on thermochemical sub-materials.
The researcher gave a questionnaire to students and
gave directions on how to fill out the questionnaire.
Learners are asked to fill out a questionnaire and
provide suggestions and criticism.

After the above stages are carried out, evaluation
results will be obtained. In addition to students, a
practicality questionnaire was also given to the
chemistry teacher of SMAN 8 Padang, then the
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evaluation results from teachers and students were
analyzed. If revisions are needed in prototype III,
revisions will be made based on suggestions from
teachers and students. This aims to improve product
quality in prototype III so that prototype IV is produced
with a valid and practical product so that it can be used
in the learning process. The results of the formation of
prototype IV can be seen in Figure 10.

Ease of use Time Benefits Average
efficiency
W Teachers Students m Average

Figure 10. Analysis of practicality results

Based on Figure 10, it can be seen that the
practicality value for each item above with an average is
92%, which means that the developed product is
practical in terms of ease of use, time efficiency, and
benefits. These results were then revised to produce a
valid and practical prototype IV.

251}

=] =3p

Energi

ey

2
Figure 11. One of the models in exploration and concept
formation

One of the key question models that students must
answer can be seen in Figure 11, where students are
relied upon to understand the types of systems. From
interviews conducted with students, it is known that an
open system is a transfer of energy and matter from the
system to the environment or vice versa. This reaction
occurs due to the transfer of heat from the stove to the
container which causes energy and matter to move. In a
closed system, only energy can move from the system to
the environment or vice versa. While an isolated system
is that there is no transfer of energy and matter from the
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system to the environment or vice versa. In short, these
are the types of systems.

At this stage, students are expected to be able to
answer the key questions correctly and be able to find
concepts after analyzing the models or images contained
in the key questions with the help of microscopic level
images and animated models. This explanation can be
seen in Figure 11 which shows how the state of energy
and matter in a system. This helps students'
understanding when given a model in the form of
multirepresentations consisting of macroscopic, sub-
microscopic, and symbols. When given an image
presented in macroscopic form only, students cannot
clearly understand how matter and energy can move
from the system to the environment or vice versa. If
given images in macroscopic form, students cannot see
the changes that occur at the sub-microscopic level.

Based on research conducted by Ismail et al. (2021),
the results show that it is the combination of these three
parts of substance depiction that helps students track
ideas in the natural, sub-microscopic, and symbolic
worlds without which students would be misled, and
with the help of synthetic depiction, learning will
become more significant.

Conclusion

The development of learning systems produced
through validity and practicality tests resulted in valid
and very practical categories. This explains that the
product developed can proceed to the effectiveness test
so that it can be implemented in the learning process.
The content validity value is 0.84 and construct validity
is 0.84 and the practicality value is 92%.

Acknowledgments

Thank you to Prof. Dr. Mawardi, M.Si for serving as the
author's supervisor and guiding her till the research was
successfully conducted and the article could be written. Thank
you also to the Chair of the Chemistry Education Study
Program, the Chairman of the Chemistry Department, and the
Chemistry FMIPA UNP staff for their assistance in making this
research run well.

Author Contributions

All author contribute the research article with their respective
responsibilities namely Mawardi Mawardi, conceptualization,
methodology, validation supervision, review and editing;
Mawardi Mawardi; formal analysis, validation; Okta Suryani,
formal analysis, validation; Ezra Delfianza, investigation, data
curation, writing—original draft preparation, editing and
project administration.

Funding
This research was funding by the collaborative research team.

Conflicts of Interest
The authors declare no conflict of interest.

July 2023, Volume 9 Issue 7, 5228-5235
References

Afrianto. (2018). Being a Professional Teacher in the Era
of Industrial Revolution 4.0: Opportunities,
Challenges and Strategies for Innovative Classroom
Practices. English Language Teaching and Research,
2(1), 1-13. Retrieved from
https:/ /ejournal.unp.ac.id/index.php/eltar/ articl
e/view/102675

Aiken, L. R. (1985). Three Coefficients For Analyzing The
Reliability And Validity Of Ratings. In Educational
and Psychological Measurement (Vol. 45, pp. 131-141).
Retrieved from
https:/ /journals.sagepub.com/doi/abs/10.1177/0
013164485451012

Al-Samarraie, H., Shamsuddin, A., & Alzahrani, A. 1.
(2020). A flipped classroom model in higher
education: a review of the evidence across
disciplines. In Educational Technology Research and
Development (Vol. 68). Springer us.
https:/ /doi.org/10.1007/s11423-019-09718-8

Aryanti, D., & Utamajaya, ]. N. (2022). Persepsi
Penggunaan Sistem E-learning menggunakan
Technology Acceptance Model ( TAM ). JURIKOM
(Jurnal Riset Komputer), 9(2), 479-484.
https:/ /doi.org/10.30865/jurikom.v9i2.4092

Asra, Latisma, D., & Mawardi, M. (2016). Peningkatan
Aktivitas, Motivasi, dan Hasil Belajar Siswa
Dengan Pendekatan Inkuiri Terbimbing di SMA
Negeri 8 Padang. EKSAKTA, 1, 75-81. Retrieved
from
https:/ /ejournal.unp.ac.id/index.php/eksakta/ar
ticle/view/6105

Chaeruman, U. A., & Mudiarti, S. (2018). Quadrant of
Blended Learning: a Proposed Conceptual Model
for Designing Effective Blended Learning. Jurnal
Pembelajaran Inovatif, 1(4), 1-5.
https://doi.org/10.21009/JPL.011.01

Clayton M. Christensen, Michael B. Horn, and H. S.
(2013). Is K-12 Blended Learning Disruptive? In
Clayton  Christensen  Institute  for  Disruptive
Innovation. Retrieved from
https:/ /www.christenseninstitute.org/wp-
content/uploads/2014/06/1s-K-12-blended-
learning-disruptive.pdf

DeMatteo, M. P. (2019). Combining POGIL and a
Flipped Classroom Methodology in Organic
Chemistry. ACS Symposium Series, 1336, 217-240.
https:/ /doi.org/10.1021/bk-2019-1336.ch013

Divjak, B., Rienties, B., Iniesto, F., Vondra, P., & Zizak,
M. (2022). Flipped classrooms in higher education
during the COVID-19 pandemic: findings and
future research recommendations. International
Journal of Educational Technology in Higher Education,
19(1). https:/ /doi.org/10.1186/s41239-021-00316-4

Fani, V. G., & Mawardi, M. (2022). Flipped classroom

5234



Jurnal Penelitian Pendidikan IPA (JPPIPA)

learning system based on guided inquiry using
moodle on acid-base solutions. Jurnal Pijar Mipa,
17(3), 361-368.
https://doi.org/10.29303 /jpm.v17i3.3476

Hanson, D. M. (2013). Instructor ~ s Guide to Process
Oriented  Guided Inquiry Learning by With
Contributions from other POGIL project personnel:
Instructor ” s Guide to Process Oriented Guided Inquiry

Learning.  Pacific =~ Crest.  Retrieved  from
https:/ / pcrest.com/PC/Reflections/issue26/3160
32.pdf

Herpika, F., & Mawardi, M. (2021). Validity of the
Flipped Classroom Learning System Based on
Guided Inquiry on Molecular Forms Using
Augmented Reality for Class X SMA/MA Students.
International Journal of Progressive Sciences and
Technologies, 27(1), 232-236.
https:/ /doi.org/10.52155/ijpsat.v27.1.3062

Ismail, I. A., & Mawardi, M. (2021). Flipped Classroom
Learning  System  Guided Inquiry On
Thermochemical Materials For High School
Students Class XI. International Journal of Progressive
Sciences and Technologies (IJPSAT), 30(1), 280-287.
2155/ijpsat.v30.1.3907

Khairunnisak, I., Mawardi, M., Widarti, H. R, &
Yamtinah, S. (2023). Effectiveness of Guided
Inquiry Based Student Worksheet Integrated with
Flipped Classroom System on Reaction Rate
Material on Students * Ability to Think Critically.
Jurnal Penelitian Pendidikan IPA, 9(5), 2431-2437.
https:/ /doi.org/10.29303 /jppipa.v9i5.3271

Mawardi, M., Aisyah Fitri Rusiani, J., & Yani, F. H.
(2020). Effectiveness of student worksheets based
guided inquiry on acid base material to improve
students higher order thinking skill (HOTS). Journal

of Physics: Conference Series, 1481(1), 1-6.
https://doi.org/10.1088/1742-
6596,/1481/1/012083

Mawardi, M., Fitriza, Z., Suryani, O., Sukmawati, S., &
Aumi, V. (2021). Penerapan Model Pembelajaran
Flipped Classroom Berbasis Guided Inquiry (FGIL)
Pada Pembelajaran Kimia SMA di Kabupaten
Agam Sebagai Model Untuk Pembelajaran Digital
di Masa Pandemi Covid 19. Pelita Eksakta, 4(2), 176.
https:/ /doi.org/10.24036/ pelitaeksakta/vol4-
iss2/170

Nasrullah, R., Aditya, W., Satya, T. I, Nento, M. N,,
Hanifah, N., Miftahussururi, & Akbari, Q. S. (2017).
Materi Pendukung Literasi Digital: Gerakan
Literasi Nasional. In Kementerian Pendidikan dan
Kebudayaan. Jakarta: Kementerian Pendidikan dan
Kebudayaan. Retrieved from
https:/ / gln.kemdikbud.go.id/ glnsite/ wp-
content/uploads/2017/10/ cover-materi-
pendukung-literasi-finansial-gabung.pdf

Piawi, K., Kalmar Nizar, U., & Mawardi, M. (2018).

July 2023, Volume 9 Issue 7, 5228-5235

Development of student worksheet based on
guided inquiry with class activity and laboratory in
thermochemistry material. PROCEEDINGS |
International Conferences on Education, Social Sciences
and Technology, 679-683.
https://doi.org/10.29210/20181100

Plomp Tjeerd & Nieveen Nienke. (2007). An Introduction
to Educational Design Research. Proceedings of the
seminar conducted at the East China Normal University,
Shanghai (PR China), November 23-26, 2007. SLO.
Netherlands institute for curriculum development.

Rahman, A., & Nuryana, Z. (2019). Pendidikan Islam di
Era Revolusi Industri 4.0.
https:/ /doi.org/10.31219/ osf.io/ 8xwp6

Rasheed, R. A., Kamsin, A., & Abdullah, N. A. (2020).
Challenges in the online component of blended
learning: A systematic review. Computers and
Education, 144(September ~ 2019), 103701.
https://doi.org/10.1016/j.compedu.2019.103701

Siregar, F. R., & Mawardi, M. (2022). Development of the
Learning System of Flipped-Guided Inquiry-Based
Learning (FGIL) Using Moodle on Chemical
Equilibrium material. Indonesian  Journal  of
Educational Studies, 25(1), 31-49. Retrieved from
https:/ /ojs.unm.ac.id/Insani/ article/ view /33568

Syafe’i, Suci Sukmawati & Mawardi, M. (2022). The
POGIL Model Integrated Flipped Classroom
Assisted Learning Management System ( LMS ) for
Learning Solution. Jurnal Penelitian Pendidikan IPA,
8(2), 444-451 Learning.
https:/ /doi.org/10.29303 /jppipa.v8i2.1298

Uong, T. G. T., Nguyen, D. K., & Nguyen, H. N. (2022).
Teachers’ Feedback on Using Discord as an Online
Learning Platform. International Journal of TESOL &
Education, 2(4), 84-104.
https://doi.org/10.54855/ijte.22246

Winata, D. D., & Mawardi, M. (2021). The Development
of Flipped-Guided Inquiry Based Learning System
on Buffer Solution Material for Class XI SMA/MA.
International Journal of Progressive Sciences and
Technologies, 27(1), 388-392.
http:/ /dx.doi.org/10.52155/ijpsat.v27.2.3283

5235



