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Introduction

Abstract: This study aims to determine the effectiveness of Discord instructional media
integrated with flipped guided inquiry learning on reaction rates on students’ learning
outcomes. The instructional media has been tested for its validity and practicality prior
to the study. The study was conducted using quasi-experimental with pretest-posttest
non-equivalent control group design. Sample consists of 72 students from SMA Negeri
13 Padang participated in this study, with class F1 and F2 as the experiment and control
group respectively. Students’ learning outcomes were assessed with instrument
consisting of multiple choices questions. Results shown the higher N-gain value from
experimental group with 0.70 compared to control group with 0.33. Furthermore, the t-
test results yielded a value of t-count = 8.11 > t-table = 1.99, indicating that the means
were statistically significant. These findings suggest Discord instructional media
integrated with flipped guided inquiry learning was effective to improve students’
learning outcomes.

Keywords: Discord instructional media; Effectiveness; Flipped classroom; Guided
inquiry learning; Reaction rate

quantitative aspects. This were also a challenge for
teachers to create a learning approach to learn such

imus

Chemistry holds profound significance as a field
that explore the knowledge behind the structure,
properties, composition, and transformation of matter,
playing a foundational role in various scientific fields
and many applications. However, the nature of
chemistry often makes its concepts were challenging for
learners. The microscopic realms of atoms, molecules,
and chemical reactions lies beneath direct experience,
requiring students to grasp with abstract concepts.
Concepts like chemical bonding, molecular structures,
and especially reaction rates demand student to able
navigate complex processes and relate it with
mathematical expressions. Reaction rates deals with the
concept of reaction rate itself, collision theory, factors
that affects the rate, reaction order, and rate constant.
Understanding concept of reaction rates poses a
significant challenge for learners due to its dynamic and
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abstract concepts. Teacher must able to develop a
creative way to illustrate these concepts and fostering an
environment that encourage active engagement by the
learners (Holme et al., 2015). Blended learning has been
considered to meets the mentioned needs.

Blended learning is a learning approach that
particularly advantageous in tackling abstract concepts
and engaging students in the process by combines
different learning conditions. Blended learning
combines traditional face-to-face learning with online
elements, providing a flexible and dynamic
environment. There are four types of blended learning
models, one of them is flipped classroom (Low et al.,
2021). Flipped classroom designed so that the discussion
stage in the learning model is carried out
asynchronously, this provides opportunities for
students to discuss and interact between their peers and

Akmar, R., Mawardi, M., Ulianas, A., & Aini, F. Q. (2024). Effectiveness of Discord Instructional Media Integrated with Flipped Classroom and
Guided Inquiry Learning on Reaction Rates on Students Learning Outcomes. Jurnal Penelitian Pendidikan IPA,10(1), 108-115.

https://doi.org/10.29303 /jppipa.v10i1.6385


https://doi.org/10.29303/jppipa.v10i1.6385
https://doi.org/10.29303/jppipa.v10i1.6385

Jurnal Penelitian Pendidikan IPA (JPPIPA)

the teacher (Divjak et al., 2022). This approach allows
students to access learning resources that equipped for
visualize abstract concepts, such as reaction rates,
through animations and simulations. In the traditional
classroom setting, teachers could reinforce the students
understanding through discussions or hands-on
activities, caters to both abstract and concrete aspects of
learning. Blended learning through flipped classroom
offers versatile platform for teachers to address the issue
of approaching abstract concepts and ensuring an
engaging learning experience (Zai et al., 2023).

Flipped classroom, along with other blended
learning models, only provides teachers with an
approach to how learning will be carried out, so the
flipped classroom must be equipped with learning
methods that suit the characteristics of the material.
Guided inquiry learning or guided inquiry is one of the
most popular learning models in chemistry learning
because it can be applied in understanding concepts and
carrying out experiments. In line with flipped classroom,
guided inquiry learning also encourages students to
actively engage with the learning process. Instead of
passively receiving information, students are guided to
explore, question, and investigate, enabling a deeper
understanding of the concepts (Orosz et al., 2023;
Sokotowska, 2018). Guided inquiry learning focuses on
the development of conceptual understanding rather
than mere memorization. Guided learning model also
helped students to develop their critical thinking skills
(Khairunnisak et al., 2023; Ulfa et al., 2022). Lastly,
guided inquiry learning involves collaboration between
students through discussion by sharing ideas and
solving problems collectively (Rambe et al., 2020)
(Rambe et al, 2020). By combining these two
approaches, teachers able to carried guided inquiry
learning syntaxes synchronously and asynchronously
through flipped classroom (Siregar et al., 2022).

Nonetheless, there is challenges in implementing
blended learning, such as the lack of available media
(Lalima et al., 2017). Although various available learning
management systems, such as Google Classroom,
Edmodo and Moodle, still faces limitations like need for
fast internet access, lack of communication features,
unsupported by browser, and some of them require
payment. As a results, teachers resort to combining
different methods and media, like utilizing two
applications that have different uses. This method was
deemed unpractical and the needs of a media that able
to facilitating blended learning persist. Discord is among
the available platforms that can provide solutions to this
issue (Handri et al., 2023; Wahyuningsih et al., 2021).

Discord emerges as a potential medium for blended
learning due to its real-time communication capabilities,
integration of multimedia, and collaborative spaces
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(Lauricella et al., 2024). Discord encompasses integrated
features such as text chat, voice calls, video calls, and
screen sharing (Barnad, 2021). Additionally, the channel
feature facilitates the needs for sharing learning
materials and group discussions, eliminating the need
for external groups. Discord’s user-friendly interface
and security feature contribute to ensuring a dynamic
and secure online environment. Besides that, Discord is
accessible across various devices and operating system,
including browser access, making students able to
participate learning activities from anywhere with
internet connection (Arifianto et al., 2021; Kruglyk et al.,
2020). With such feature, Discord is able to
accommodates various learning styles including
blended learning (Ghazali, 2021).

Several instructional media that utilized Discord as
medium and applied flipped classroom and guided
inquiry learning approach for chemistry learning has
been developed within a year, such as thermochemistry
(Delfianza et al., 2023), chemical equilibrium (Ananda et
al., 2023) and reaction rate (Tuti et al., 2023). In spite of
this, none of the developed prototypes has been tested
for its effectiveness. Effectiveness is an important stage
in Plomp development research model due to its role to
determine whether the designed instructional media is
able to meets the curriculum outcomes (Plomp et al.,
2013). With validity and practicality values of 0.87 and
0.90 respectively, the developed media has met the
quality criteria to be tested to the next stage. Therefore,
this research aims to determine the effectiveness of
Discord instructional media integrated with flipped
classroom and guided inquiry learning for reaction rate

Method

This study is a continuation from previous studies
using Plomp model of educational research design. The
effectiveness stage was conducted through quasi-
experiment with pretest-posttest non-equivalent control
group design (Plomp, 2013). Sampling was performed
by purposive sampling technique with total of 72
students from 11th Grade Phase F SMA Negeri 13
Padang academic year 2023/2024, whereas control and
experimental groups were chosen based on certain
criteria. The research design and diagram can be seen in
Table 1 and Figure 1. Where O1 is the experiment class
pretest, O2 is the experiment class posttest, O3 is the
control group pretest, O4 is the control group posttest,
and X is the given treatment.

Table 1. Non-equivalent Control Group Research
Design (Cohen et al., 2018)

Group Pretest Treatment Posttest
Experimental Oy X Oz
Control O3 Oy
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Figure 1. Research method diagram

To assess students’ learning outcomes, an
instrument consists of 20 multiple choices questions
were used. Previously, the instrument has been tested
for reliability, validity, difficulty index, and
discrimination index to several student. The cognitive
level of the instruments ranged from C1 to C5, in
accordance to Bloom's revised taxonomy of knowledge.
The collected pretest and posttest data were analyzed
with N-gain, normality test, homogeneity test, and
hypothesis testing.

Result and Discussion

Data on cognitive domain learning outcomes were
collected through pretest and posttest scores. The
difference for the pretest score were relatively moderate
at 1.11. However, there is a significant contrast in the
posttest scores, with the experimental group averaged
74.72 compared to the control group with 44.86,
resulting in a notable margin of 29.86 (Figure 2). The N-
gain value was calculated to compare the students’ level
of concept inventory. The average N-gain in the
experimental group is 0.70, which interpreted as high
level of gain. In contrast, the control group show an
average N-gain value of 0.33, which is a medium level of
gain.
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Figure 2. Chart of pretest and posttest average score

Prior to hypothesis testing, the collected data were
tested for its distribution. Two tests were done to test
normality, using Shapiro-Wilk test, and homogeneity,
using F-test. Shapiro-Wilk test resulting to W value of
0.9549 and 0.9379 for experimental and control group,
respectively. Compared to value of W-table (N =36, a =
0.05), the W-count values were higher. Meanwhile, the
F-test for comparing both experimental and control
groups variance resulting to a value of F-count = 0.67 <
F-table (N = 36, a = 0.05) = 1.75, as the F-table value is
higher. Thus, the sample data was distributed normally
and had equal variances.

After the distribution and homogeneity of the data
are known, the hypothesis test is conducted, with
assumption data is normally distributed and the
variances are equal. The results of the t-test are
presented in Table 4. The test was conducted as a two-
tailed analysis with a significance level (a) set at 0.05.
The t-count value is 8.11 exceeds this acceptance range,
leading to the rejection of the null hypothesis.
Consequently, it can be inferred that the average posttest
scores differ significantly between the experimental and
control classes.

Table 2. Hypothesis Test Results

Group df t-count t-table Decision
Exp. 35
Cont. 35 8.11 1.99 Accept Hp

Based on the description of the results above, it
appears that the Discord instructional media integrated
with flipped classroom and guided inquiry learning
used in the experimental class is effective in improving
student learning outcomes. This is reflected on the N-
gain value of the experimental class (N = 0.70). Students
were able to understand the concept more thoroughly
when using the Discord instructional media. The scores
obtained by students reflect the concepts obtained after
learning (Coletta et al., 2020).
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These findings align with previous similar studies
that utilized flipped classroom approach combined with
guided inquiry learning using e-module in junior high
science subjects resulted an N-gain value of 0.66
(Katauhi et al., 2022). Another study measured the
effectiveness of guided inquiry based flipped classroom
learning on acid-base resulted N-gain value of 0.73
(Lenggogeni et al., 2022). Additionally, research on the
use of Discord to enhance learning outcomes for seventh
grade students in science subject shown an N-gain value
of 0.80 (Zannah et al., 2022). These previous findings
used flipped classroom, guided inquiry, or Discord as
variables, consistently resulted medium to high N-gain
values. Therefore, the outcomes of this research are
consistent and supported by prior research.

Discord instructional media with flipped guided
inquiry learning, or FGIL for short, incorporates two
learning conditions: asynchronous and synchronous.
Asynchronous learning occurs outside of school hours,

Students create Discord
account then enter the class
that the teacher has created -

Students present the
results of their discussion
to the front of the class
then draw the conclusions

Students work on practice
questions on the Discord
application by discussing with
their groups in face-to-face class
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allowing students to engage with materials and
exercises shared via Discord (Tuti et al., 2023). This mode
of learning empowers students to independently
develop their own inquiry by answering solving a
simple problem first. Subsequently, during synchronous
learning at the class, student can apply these prior
acquired concepts to more complex or advanced
problems (Eichler, 2022). This approach not only create
a meaningful learning but also highlight a learner-
centered approach, aligned with the current curriculum
demands.

Apart from flipped classroom, the guided inquiry
model also plays a role in improving students’ learning
outcomes in reaction rate material (Hasanah et al., 2020).
This learning model centers the educational experience
around students, guiding them through keys question to
facilitate deeper understanding of the concept. This
approach promotes active learning and helps minimize
misconceptions among students (Mamombe et al., 2021).

Students watch the
orlentation video that has
been uploaded on the
Discord channel

Students answer the key
question coherently
on the Discord app

Figure 3. Discord instructional media with flipped guided inquiry learning model stages (Tuti et al., 2023)

Guided inquiry involves five steps: orientation,
exploration, concept formation, application, and closing
(Figure 3). In this model, orientation until concept
formation were done asynchronously. Students can
access learning materials through Discord and continue
to answers key questions provided in the same server.
The provided key questions are designed from low to
high cognitive level and interrelated. Key questions hold
a great role in order to guide students understanding
toward the concept (Montilla et al., 2020; Rands et al.,
2021). Students are expected to be able to follows the
inquiry to grasp the concept thoroughly (Tuti et al.,
2023). Additionally, model equipped with chemistry
multiple representation visual media helped student in

understanding the concept (Putri et al., 2022). The model
has to include the three chemistry represen-tations,
which is macroscopic, submicroscopic, and symbolic
representation. The combination of these three
components is crucial for students to grasp the concept
(Pahriah et al., 2019; Waer et al., 2021).

For instance, Figure 4 illustrates the model used in
the sub material about the concept of the effect of
concentration on reaction rate. By observing the model,
students can visually comprehend the dynamics of a
reaction that have high and low concentration of
reactants. The students also could connect this concept
with previous concept they learn before, such as amount
of substance, concentration, collision theory, and
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effective collision(Jespersen et al., 2015). In order to
show the students way of observing the model, sample
of answer from exploration and concept formation
stages were presented in Table 3.

+ EFFECTS OF CONCENTRATION

- L
Hiw+ higl »  ZHlg!

Figure 4. Model for effect of concentration to the reaction rate

Student 1’s answer is in accordance with the
concept of effect of concentration to reaction rate but
there is a lack of connection to the previous concepts
mentioned. Meanwhile, student 2 and student 4
successfully connect their answer with almost all the
concepts mentioned, although the concept of effective
collision was not included. Similarly, student 3 has not
established a connection with the concept of amount of
substance. At last, student 5 able to connect all of the
concepts. Moreover, student 4 and 5 manage to include
the opposite effect of low concentration to the reaction
rate. Based on the sampled answers, it can be seen that
the concept built on previous stages were able to guide
students into the understanding of concept.

Table 3. Sample of Answer from the Students
Student
Student 1

Answer

As the concentration increase, the reaction
rate also increases

As the concentration of the reactant
increase, then the amount of substance
increase, making the number of collisions
increases, thus the reaction rate increases.
As the concentration of the reactant increase
resulted to an increase of effective collision
between the particles. Thus, as the
concentration of the reactant increase, the
reaction rate increases.

As the concentration increase, then the
amount of particle increase, thus the
reaction rate increases, and vice versa

As the concentration increase, the frequency
of collision is higher because the amount of
particle increases thus increasing the
reaction rate, and vice versa.

Student 2

Student 3

Student 4

Student 5

In the application and closing stage, learning was
carried out synchronously in the classroom. With the
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acquired concepts, students work in groups to answer
questions at the application stage. The questions
provided have a higher level of difficulty than the key
questions at the exploration and concept formation
stage. At this stage, students can work together through
discussion to answer questions given under the
guidance of the teacher (Yulianis et al., 2022). Students
in experimental class were divided into six groups with
each group consists of six students. Students were
instructed to discuss the problems provided in the
application channel together. This approach made
students able to use their previously built concept and
applied into more advanced problem. By carried it in
small groups, students are expected to carried out
learning collaboratively with their peers (Rodriguez et
al., 2020). Collaborative learning through guided inquiry
has been proven to improve students’ cognitive
outcomes and creative thinking skills by actively
engaged in the learning process (Delawanti et al., 2022;
Nugraheni, 2022).

Conclusion

According to the findings, the incorporation of
synchronous and asynchronous learning through
flipped classroom with guided inquiry learning enables
students to acquire their own understanding of the
concept and reinforce it during face-to-face class.
Equipping it with thorough keys question and model
with multiple representation also plays a role in this
approach. Based on the study, the experimental class
showed a high-category N-gain value of 0.70 while the
control class showed a medium N-gain value of 0.33. The
hypothesis test resulted a t-count = 7.89 > t-table = 1.99
indicates a great significant difference of means of
learning outcomes between experimental and control
group. Hence, it can be concluded that Discord
instructional media integrated with flipped classroom
and guided inquiry learning on reaction rate effective in
improving students’ learning outcomes.

Acknowledgments

This research would not have been possible if there were no
supports from all parties involved. Authors would thank
Misrawati as SMA Negeri 13 Padang chemistry teachers.
Authors would also thanks Arrum Permata S. Tuti as the
original creator of the media used in this research.

Author Contributions

Conceptualization, M.M. Methodology, M.M, A.R. Validation,
M.M, U.A. Formal analysis, A.R. Investigation, A.R. Resources,
A.R. Project administration, A.R. Writing - original draft, A.R.
Writing - review & editing, M.M, AR, AF.Q. Supervision,
M.M. Project administration, A.R.

112



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Funding
This research was funded by collaborative research team.

Conflicts of Interest
The authors declare no conflicts of interest.

References

Ananda, R, Mawardi, M. & Suryani, O. (2023).
Development of Flipped Guided Inquiry Learning
(FGIL) System Using Discord Application on
Chemical Equilibrium. Jurnal Paedagogy, 10(3), 746.
https://doi.org/10.33394/jp.v10i3.8105

Arifianto, M. L., & Izzudin, 1. F. (2021). Students’
Acceptance of Discord as an Alternative Online
Learning Media. International Journal of Emerging
Technologies in Learning (IJET), 16(20), 179.
https:/ /doi.org/10.3991/ijet.v16i20.22917

Barnad, B. (2021). Discord to Support Synchronous
Communication in Distance Learning. Proceedings
of the 2nd Annual Conference on Blended Learning,
Educational Technology and Innovation (ACBLETI
2020).
https:/ /doi.org/10.2991/ assehr.k.210615.007

Cohen, L., Manion, L., & Morrison, K. (2018). Research
Methods in Education (8th ed.). New York:
Routledge.

Coletta, V. P., & Steinert, J. J. (2020). Why normalized
gain should continue to be used in analyzing
preinstruction and postinstruction scores on
concept inventories. Physical Review Physics
Education Research, 16(1), 010108.
https:/ /doi.org/10.1103 /PhysRevPhysEducRes.1
6.010108

Delawanti, N., & Lutfi, A. (2022). Implementation of an
guided inquiry learning model in the reaction rate
theory to improve the student creative thinking
skills.  Jurnal ~ Pijar Mipa, 17(2), 239-245.
https:/ /doi.org/10.29303 /jpm.v17i2.3286

Delfianza, E., Mawardi, M., & Suryani, O. (2023).
Development of Flipped Classroom Based Guided
Inquiry Learning System with Digital Literacy
Using Discord Application on Thermochemistry.
Jurnal Penelitian Pendidikan IPA, 9(7), 5228-5235.
https:/ /doi.org/10.29303 /jppipa.v9i7.4245

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), 9.

https:/ /doi.org/10.1186/s41239-021-00316-4
Eichler, J. F. (2022). Future of the Flipped Classroom in

Chemistry Education: Recognizing the Value of

Independent Preclass Learning and Promoting

January 2024, Volume 10, Issue 1, 108-115

Deeper Understanding of Chemical Ways of
Thinking During In-Person Instruction. Journal of
Chemical Education, 99(3), 1503-1508.
https://doi.org/10.1021/acs.jchemed.1c01115

Ghazali, N. E. (2021). Designing Online Class using
Discord based on Community of Inquiry
Framework. Asean Journal of Engineering Education,
5(2). https:/ /doi.org/10.11113/ajee2021.5n2.73

Handri, S., Mawardi, M., Aini, S., & Nizar, U. K. (2023).
Learning System with Digital Literacy Based on
Guided Inquiry Integrated Flipped Classroom
Using Discord Application on Colloid. Jurnal
Penelitian  Pendidikan IPA, 9(8), 6012-6019.
https://doi.org/10.29303 /jppipa.v9i8.4471

Holme, T. A., Luxford, C. J., & Brandriet, A. (2015).
Defining Conceptual Understanding in General
Chemistry. Journal of Chemical Education, 92(9),
1477-1483.
https:/ /doi.org/10.1021/acs.jchemed.5b00218

Jespersen, N. D., Hyslop, A., & Brady, J. E. (2015).
Chemistry, The Molecular Nature of Matter (7th ed.).
John Wiley & Sons, Inc.

Katauhi, R. C, Widodo, W., & Sari, D. A. P. (2022).
Implementation of the science e-module based on
guided inquiry with the flipped classroom strategy
to improve students science process skills. Jurnal
Pijar Mipa, 17(5), 657-665.
https://doi.org/10.29303/jpm.v17i5.3701

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

Kruglyk, V., Bukreiev, D., Chornyi, P., Kupchak, E., &
Sender, A. (2020). Discord platform as an online
learning environment for emergencies. Ukrainian
Journal of Educational Studies and Information
Technology, 8(2), 13-28.
https://doi.org/10.32919/ uesit.2020.02.02

Lalima, D., & Lata Dangwal, K. (2017). Blended
Learning: An Innovative Approach. Universal
Journal of Educational Research, 5(1), 129-136.
https://doi.org/10.13189/ujer.2017.050116

Lauricella, S., Craig, C., & Kay, R. (2024). Examining the
Benefits and Challenges of Using Discord in Online
Higher Education Classrooms. Journal of
Educational Informatics, 4(2), 20-31.
https://doi.org/10.51357 /jei.v4i2.225

Lenggogeni, K., & Mawardi, M. (2022). Effectiveness of
a Flipped Classroom Based on Guided Inquiry
Learning System on Acid-Base Solutions. Jurnal
Penelitian  Pendidikan  IPA, 8(4), 2168-2175.

113



Jurnal Penelitian Pendidikan IPA (JPPIPA)

https:/ /doi.org/10.29303 /jppipa.v8i4.1909

Low, M. C, Lee, C.K,, Sidhu, M. S, Lim, S. P., Hasan, Z.,
& Lim, S. C. (2021). Blended Learning to Enhanced
Engineering Education using Flipped Classroom
Approach: An Overview. Electronic Journal of
Computer Science and Information Technology, 7(1).
https://doi.org/10.52650/ ejcsit.v7il.111

Mamombe, C., Mathabathe, K. C., & Gaigher, E. (2021).
Teachers” and Learners’ Perceptions of
Stoichiometry using POGIL: A Case Study in South
Africa. Eurasia Journal of Mathematics, Science and
Technology Education, 17(9), em?2003.
https:/ /doi.org/10.29333/ejmste /11140

Montilla, F., Salinas-Torres, D., Navlani-Garcia, M.,
Chaparro-Garnica, J.,, Martinez-Sanchez, B., &
Flores-Lasluisa, J. X. (2020). Process Oriented
Guided Inquiry Learning (POGIL) as A Grupal
Learning Strategy In Science Subjects. In
EDULEARN20  Proceedings  (pp. 7565-7570)
https://doi.org/10.21125/edulearn.2020.1918

Nugraheni, P. W. (2022). Collaborative Guided Inquiry
for Chemistry Learning Outcomes Improvement
on Solubility Product Concept. PSE] (Pancasakti
Science  Education  Journal),  7(1),  31-40.
https:/ /doi.org/10.24905/ psej.v7il.134

Orosz, G., Németh, V., Kovacs, L., Somogyi, Z., &
Korom, E. (2023). Guided inquiry-based learning in
secondary-school chemistry classes: a case study.
Chemistry Education Research and Practice, 24(1), 50-
70. https:/ /doi.org/10.1039/D2RP00110A

Pahriah, P., & Hendrawani, H. (2019). Pengembangan
Bahan Ajar Laju Reaksi Dengan Multipel
Representasi Berbasis Inkuiri. Hydrogen: Jurnal
Kependidikan Kimia, 6(1), 32.
https://doi.org/10.33394/hjkk.v6i1.1598

Plomp, T. (2013). Educational research design: An
introduction (T. Plomp & N. Nieveen (eds.)).
Netherlands Institute for Curriculum
Development.

Plomp, T., & Folmer, E. (2013). Formative Evaluation in
Educational Design Research (T. Plomp & N. Nieveen
(eds.)). Netherlands Institute for Curriculum
Development.

Putri, M. C., & Martini, M. (2022). The implementation
of a guided inquiry model assisted by visual media
to improve students learning outcomes on
digestive system learning materials. Jurnal Pijar
Mipa, 17(4), 442-446.
https://doi.org/10.29303/jpm.v17i4.3597

Rambe, Y. A, Silalahi, A., & Sudrajat, A. (2020). The
Effect of Guided Inquiry Learning Model and
Critical Thinking Skills on Learning Outcomes.
Proceedings of the 5th Annual International Seminar on
Transformative Education and Educational Leadership

January 2024, Volume 10, Issue 1, 108-115

(AISTEEL 2020).
https://doi.org/10.2991/assehr.k.201124.033
Rands, V., Hood, S., Gerrits, R., & Jensen, M. (2021).
Implementing Guided Inquiry Active Learning in
an Online Synchronous Classroom and its Impact
on Test Question Performance. HAPS Educator,
25(2), 6-12.
https://doi.org/10.21692/haps.2021.015

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

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.
https:/ /ojs.unm.ac.id/Insani/article/ view /33568

Sokotowska, D. (2018). The Role of Laboratory Work in
Improving Physics Teaching and Learning. In The
Role of Laboratory Work in Improving Physics Teaching
and Learning. Springer International Publishing.
https:/ /doi.org/10.1007/978-3-319-96184-2

Tuti, A. P. S.,, Mawardi, M., & Suryani, O. (2023). Flipped
Classroom System Based on Guided Inquiry
Learning Model Using Discord Application on
Reaction Rate. Prisma Sains: Jurnal Pengkajian llmu
Dan Pembelajaran Matematika Dan IPA IKIP
Mataram, 11(3), 678. https://doi.org/10.33394/j-
ps.v11i3.8131

Ulfa, M., Yusrizal, Y., Huda, I, & Ilyas, S. (2022).
Pengaruh Model Pembelajaran Inkuiri Terbimbing

Dengan Kontruktivisme Radikal Terhadap
Berpikir Kritis Peserta Didik. Jurnal Penelitian
Pendidikan IPA, 8(1), 109-113.

https:/ /doi.org/10.29303 /jppipa.v8il1.906

Waer, W. P., & Mawardi, M. (2021). Integrasi Model
Inkuiri Terbimbing Dan Pendekatan Flipped
Classroom Pada Pembelajaran Materi Sifat
Koligatif Larutan Untuk Siswa Kelas XII
SMA/MA. Edukatif: Jurnal Ilmu Pendidikan, 3(3),
1029-1037.
https:/ /doi.org/10.31004/ edukatif.v3i3.498

Wahyuningsih, E., & Baidi, B. (2021). Scrutinizing the
potential use of Discord application as a digital
platform amidst emergency remote learning.
Journal of Educational Management and Instruction
(JEMIN), 1(1), 9-18.
https:/ /doi.org/10.22515/jemin.v1i1.3448

Yulianis, F., & Mawardi, M. (2022). The Effect of The
Flipped-Guided Inquiry Learning (FGIL) Learning
System Toward Student Outcomes on Chemical

Reaction Rate. Entalpi Pendidikan Kimia, 3(2), 1-8.
114



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 108-115

https://doi.org/10.24036/epk.v3i2.251

Zai, L. K., & Listyarini, R. V. (2023). Application of
Flipped Classroom to Improve Learning Outcomes
in Redox Reaction Lesson. HYDROGEN: Jurnal
Kependidikan Kimia, 11(1), 68-73.
https://doi.org/10.33394 / hjkk.v11i1.5058

Zannah, N. A. M. Zakiyyah, & Fatnah, N. (2022).
Examining the Use of Discord Applications in
Improving Science Learning Outcomes of Grade 7
Students. International Journal of Education and
Humanities, 2(2), 61-69.
https:/ /doi.org/10.58557 /ijeh.v2i2.84

115



