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Improvements in teaching are required as technology advances, The Science and
Technology Project distinguishes itself by including explanations of scientific phe-
nomena, data collecting and evaluation. This requires structured thinking, ranging
from simple to complicated. Moodle-based e learning with the MERDEKA flow is
a tool that can assist students improve their inductive thinking skills. The MERDE-
KA flow is divided into stages that starting with oneself, concept exploration, col-
laborative space, contextual demonstration, development of understanding, and the
connection between materials and practical action. The objective of this research is
to determine the effectiveness of the product to improve students’ inductive think-
ing skills. This research uses R&D Method and students of vocational school that
consisted of 72 students served as the research subjects. Data collecting methods
include questionnaires and tests, with data analysis techniques such as feasibility
test analysis, effectiveness tests, and student feedback on e-learning. The e-learning
validation results indicated 92.45% feasibility. The media’s effectiveness was evalu-
ated using N-Gain, and the result was 0.83, which is considered very high. After
using e-learning, 98% of students rated it as very good. Moodle-based e-learning
using the MERDEKA pathway can increase inductive thinking skills and is suited
for science education.
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INTRODUCTION

Technological developments in the era of
globalization ensure that every activity is car-
ried out effectively, efficiently, and on time. In-
ternet usage has become an activity that cannot
be separated from all areas, including education
(Wiguna & Tristaningrat, 2022) . Students can
use the internet for independent learning and to
enhance the delivery of learning (Hermansyah
et al., 2022). Because they may research require-
ments on their own, students who use e-learning
are more motivated to study (Sun et al., 2022).

The MERDEKA Curriculum, which is ap-
plied today and incorporates project-based learn-
ing features in line with the Pancasila student
profile, is flexible and focuses on core subjects
(Soliman, 2014). Each subject has a Competency
Achievement of Learning Goal Flow that meets
these (Jafarudin et al., 2023). The Science and
Technology Project subject includes parts that
correspond to three competencies: describing
phenomena scientifically, designing and evaluat-
ing scientific investigations, and transferring data
and evidence scientifically (Antari et al., 2023).

Based on initial observations, students at
SMK N 1 Batang seem to be bored with scien-
tific learning so far. The school’s infrastructure
consists of a projector, computer, and internet
network. Students’ inductive thinking skills in
learning are not yet obvious, and they prefer to
think practically. Hayes and Heit (2018) believe
that students’ inductive thinking skills can be
tested using the following indicators: 1) By rec-
ognizing information, students can collect in-
formation data in the form of concepts, images,
or issues; (Rijal & Sere, 2017) 2) Data analysis
involves sorting data sequences and organizing
them into patterns, classifications, and basic units
of description (Supriadi et al., 2023). Students
process the information data that has been ob-
tained to organize it, and they will be instructed
to think about finding answers to the challenges
offered; 3) Concluding is the essence of inductive
thinking among students (Nurlinda & Nirfayanti,
2022). Information and solutions to problems dis-
covered will be summarized in a general-specific
order. Students find new items that are related to
previously acquired information.

There are various variants in the applica-
tion of E-learning in learning, with the main con-
cept being that the usage of electronic media can
be accessed by students flexibly (Prastiyono et al.,
2021). E-learning, such as Moddle, makes use of
information technology and computers together
with intranets and the internet (Aida, 2023).

Moddle has characteristics that allow for highly
flexible interaction. Teachers can objectively ob-
serve students’ activities without meeting face to
face (Guillen-Gamez et al., 2017). Moodle fea-
tures include discussion on topics, quizzes, and
assignments. Moodle has the advantage of being
free to download and modify by anybody, making
it a solution for learning effective and efficience
(Issa et al., 2014). Moodle offers learning services
in which teachers can submit teaching materials,
instructional videos, PowerPoint presentations,
discussion forums, and quizzes based on special
journal material (Murnie, 2020). A similar study
found that test scores increased from 42 to 86.35
at the posttest. This demonstrates that students
are driven to learn (Soraya et al., 2020).
According to Basuki (2015), his research
on Moodle-based e-learning reveals that learn-
ing, resources, appearance, and programming are
all extremely good, with an 87.6% rating. Thus,
based on the findings of the field implementa-
tion test, it was determined that e-learning based
on the Natural Sciences (IPA) learning model
was appropriate for use by Kotagede I State El-
ementary School students as a source of learning
both individually and in groups (Basuki, 2015).
Moodle’s adaptive E-learning method is built
on a personalized approach that automatically
adjusts educational content according to the stu-
dent’s knowledge and learning style (Shchedrina
et al., 2021). Several studies have found that e-
learning Moodle can improve student motivation
and learning outcomes. Based on this, it is essen-
tial to have E-learning to help students evaluate
available information systematically and develop
solutions, particularly for challenges that lack
straightforward answers. For example, in tackling
environmental problems, students can analyze
the effects of pollution and propose solutions
grounded in evidence. (Misrom et al., 2020). Stu-
dents had an enjoyable session and were motivat-
ed (more interested, and fascinated) through the
inductive learning session, and improved their
critical thinking skills (Arjunaidi & Azid, 2022).
Moodle with the MERDEKA flow is a
perfect media for creating E-learning (Mufliva
et al., 2023). Moodle has the advantage of al-
lowing students to interact at any time and from
anywhere while also collecting assignments,
discussions, quizzes, and learning materials. So
that students can be active, creative, and inde-
pendent (Samsudin & Ni Nyoman Utami, 2019).
It becomes more complete to strengthen induc-
tive thinking skills by including the MERDEKA
flow as stated in the curriculum into each session,
which includes starting with the self, concept ex-
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ploration, collaborative space, contextual demon-
stration, connections between resources, and real
action (Hamdani, 2023). The aim of this research
is to analyze the feasibility and effectiveness of
e-learning and determine student responses af-
ter implementing Moodle-based e-learning with
the MERDEKA pathway. The benefit of using
e-learning is to improve students’ inductive think-
ing abilities.

METHOD

E-learning was utilized in this research,
and data was gathered from pre-test and post-test
results. The study phase was conducted for phase
E students at SMK N 1 Batang class X, AKL 1
and 2. The variables observed were the effective-
ness of implementing e-learning. Data collection
methods include pretest and posttest to determine
the inductive thinking abilities of students who
will be tested using N-Gain (Coletta et al., 2007).

Table 1. Table of Inductive Thinking Indicators Used on Moodle

Steps Description Indicators
Start from  Students recognize their initial under- 1. Answer reflective questions.
Self sFanding and connect it to personal expe- 2 Tdentify relevant issues.
riences or everyday problems
Concept Students study the core material through . Analyze learning materials to identify
Exploration various learning resources, such as vid- patterns or key concept
eos, modules, or online activities . Record key points.
Collabora-  Students exchange ideas, discuss, and 1. Contribute to discussions.
tion Space critiqpe conglusions in a collaborative . Provide feedback or suggestions.
learning environment
Contextual Students apply the knowledge they have . Perform tasks, experiments, or simula-
Demonstra- gained in practical situations or context- tions
tion based simulations . Record the results of the application
in report format.
Elaborating Students expand their understanding by . Answer questions requiring in-depth
Under- solving case studies, completing in-depth analysis.
standing exercises, or analyzing data . Create presentations to explain find-
ings.
Connecting Students integrate new concepts with pre- 1. Show the relationship between the
Concepts vious material or connect them to other current topic and previously learned
fields of study concepts.
. Identify relevance to other disciplines.
Real-World Students use the knowledge and conclu- 1. Design solution-based projects to ad-
Action sions they have gained to solve real-world dress real-world challenges.

problems through practical projects.

. Document project outcomes in digital

format.

Test Effectiveness with N-Gain
According to Hake normalized gain (N-
Gain) (Hake, 2002) is expressed in the form of
the equation below:
%% post test — 9 pretest

100 — % pretest

Note: The Ideal Score is the highest score that
can be obtained.

For the categorization of the magnitude
of N-gain score improvement, please refer to the
normalized gain criteria in Table 2. The effective-

<g==

ness of the intervention can be assessed using the
criteria provided in Table 3.

Table 2. The Normalized Gain Criteria

N-Gain Value Interpretation
70<g<100 High
30<g<70 Medium

0<g<30 Low
g=0 There is no increase
-100<g<0 There is a decrease
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Tabel 3. Criteria for Determining the Level of
Effectiveness

Percentage (%) Interpretation

<40 Not effective
40-45 Less effective
56-175 Moderately Effective
>76 Effective
RESULT AND DISCUSSION

This IPAS project employed a Moodle-based e-
learning platform with the MERDEKA learning path
to investigate the effectiveness of e-learning in enhanc-
ing students’ inductive reasoning skills when studying
matter and its changes. The study utilized a pre-test
and post-test design to assess the impact of the inter-
vention. N-gain analysis was employed to measure the
improvement in students’ inductive reasoning abilities
before and after the implementation of the Moodle-
based e-learning with the MERDEKA learning path.
The results of this analysis are presented in Table 4.

Table 4. Pretest and Posttest Scores for Students
in the Experimental Class

Pretest Posttest

Class Mean Mean <g> Category
Experiment 50.46  90.39 0.83 High
Control 51.30 71.3  0.41 Medium

The effectiveness of e-learning was evalua-
ted using the N-Gain score, as presented in Table
4. The average pretest score was 50.46, and the
posttest score was 91.39. The calculated N-gain
value of 0.83 indicates a high level of learning
gain according to Hake (1999). This high N-gain
value suggests that Moodle-based e-learning with
the MERDEKA learning path is effective in en-
hancing students’ inductive reasoning skills in
the topic of matter and its changes (Pramesty &
Hardini, 2023). The use of Moodle encourages
students to think critically, generate new ideas,
and remain focused and active throughout the
learning process (Sumarwati et al., 2020). The
implementation of the MERDEKA learning path
contributes to a more systematic and holistic lear-
ning experience, making learning more effective
and allowing students to think, collaborate, and
engage in more meaningful learning (Jamaludin
et al., 2023).

The Moodle-based e-learning incorporated
the MERDEKA learning path, which comprised
several stages (Zulfi & Khairat, 2023). The process
began with the "Mulai dari Diri” phase, where
students were prompted with thought-provoking
questions to stimulate their thinking (Fitri, 2022).

This was followed by the "Eksplorasi Konsep”
phase, allowing students to independently exp-
lore the subject matter (Lisnawati, 2023). Sub-
sequent stages included collaborative learning,
contextual demonstrations, and elaboration of
understanding. The learning path culminated in
the ”Aksi Nyata” phase, where students applied
their knowledge by designing and implementing
a real-world project. The e-learning flow menu is
illustrated in Figure 1. This comprehensive ap-
proach, as demonstrated by Hayati et al. (2023),
significantly enhanced students’ collaborative
skills.

~ MULAIDARIDIRI &

~ ENSPLORAS|I KONSEF &
& MATERI ZAT DAN PERLUB
~ RUANG KOLABORASI

L k K. @
~ DEMONSTRASI KONTEKS...
L] I Komtekst. &
+ ELABDRASI PEMAHAMAN
[-] T ™
+ KOMEKS| ANTAR MATERI
L k LAr maber -
w  AKSINYATA

Figure 1. Visual Representation of the LMS
Menu

User Response

The response test findings revealed that the
average percentage of e-learning effectiveness in
the user-friendliness aspect was 97.8% and in the
efficiency aspect was 98.6%, resulting in an ove-
rall average of 98% and a very good category for
increasing inductive thinking skills. Students say
learning becomes more engaging, diverse, and
intriguing (Hayati et al., 2023).

Science & Technology Project learning in
the MERDEKA curriculum attempts to help stu-
dents understand phenomena, explore data, and
conduct evaluations. Moodle-based e-learning
using the MERDEKA flow can boost students’
knowledge by starting with simple things, obser-
ving, and confirming with real action, so increa-
sing creative and inductive thinking skills (Awa-
liyah & Tiarina, 2023). Moodle-based e-learning
can also help students think inductively, starting
with literacy and progressing from specific to ge-
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neral concepts, allowing students to draw conclu-
sions based on the outcomes of observations or
experiments (Sara et al., 2020).

The usage of learning media can assist
teachers in conveying knowledge to students.
Moodle-based e-learning learning media with the
MERDEKA flow is a media that provides space
for students to be creative in learning, beginning
with questions that trigger everyday phenomena,
providing problems that lead students to design
scientific investigations, so that motivation arises
to create products that can solve the problems
presented (Thongsonkleeb et al., 2022) . Mood-
le is an e-learning platform that assists students
in learning by allowing them to communicate
with teachers and classmates, as well as comp-
lete assignments independently or with teacher
guidance (Kim et al., 2019). The flow described
can assist students strengthen their inductive thin-
king skills while learning. (Agustini et al., 2021)
Moodle is an e-learning platform that assists stu-
dents in learning by allowing them to communi-
cate with teachers and peers, as well as comple-
te work independently or with teacher direction
(Chang et al., 2022). Moodle provides advantages
in terms of simple operation processes and ease
of access(Muhammad et al., 2020).

Based on the results of the media suitabi-
lity validation analysis, the efficacy of the media
with N-Gain, and student responses, it is possible
to conclude that the Moodle-based e-learning
media with the MERDEKA flow is feasible and
efficient for educational application (Anggraini,
2018). Learning using Moodle allows students
to learn independently and creatively based on
their creative ability. This learning enables teach-
ers to deliver material both online and offline.
The MERDEKA flow, as described in the MER-
DEKA curriculum leads students to think from
simple to complex. (Wulandari & Widiyatmoko,
2023).

CONCLUSION

In the metaverse era, as technology advan-
ces, education must adapt to new developments.
Creative and inventive learning will outperform
manual learning using simple media and appro-
aches. Learning is centered on the needs of the
students, according to the child-oriented educa-
tional philosophy. As a result, teachers must meti-
culously plan their lessons. The research findings
indicate that the development of Moodle-based e-
learning with an MERDEKA flow is appropriate
for use in science and science education to inc-
rease students’ inductive thinking skills. This is

demonstrated by the high levels of expert vali-
dation, which indicate that it is suitable for use.
Student responses to the introduction of Moodle-
based e-learning are strong. Students’ learning
motivation grows as they feel happier and more
engaged in participating in learning.
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