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Purpose The purpose of this study is to analyze the
effect of using e-modules through a problem-based
learning approach, understood as an independent
variable (X), on students' high-order thinking skills
(HOTS), understood as a dependent variable (Y), and
divided into two classes, namely: the experimental
class and the control class of students at
Muhammadiyah  Palangkaraya  High  School.
Methodology. This research method employs a quasi-
experimental design with a non-equivalent control
group. The sample of this study was determined
through purposive sampling, with N = 64 and a = 0.05.
Results The results of the hypothesis test on the post-
test results using the T-test at @ = 0.05 yielded a
significant result. (2-tailed) A value of 0.00 indicates a
positive influence on students' high-order thinking
skills through the use of e-modules with a problem-
based learning approach. The findings of this study
suggest that students' HOTS in the experimental group
significantly increased, with an N-gain value of 0.60,

placing them in the high category, compared to the control group, which had an N-gain value of,
placing them in the low category. The improvement of students' higher-order thinking skills, as
indicated by creating or producing a product, received a value of 0.67. The experimental group showed
a strong interest in using e-modules through a PBL approach, with a response rate of 86%.
Implications for research and practice. This finding confirms the importance of using e-modules as a
learning medium through a PBL approach in improving understanding and building HOTS students,

especially in economics subjects.

© 2025 Ani Publishing Ltd. All rights reserved.

Introduction

Learning activities are a vital component of education, shaping the knowledge,
attitudes, and skills of students to achieve the intended goals, (Aslan, 2021). The quality of
learning requires various changes, (Firdaus & Pahlevi, 2022), particularly in the methods,
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approaches, learning strategies, and the use of learning modules, (Holliday & Li, 2004).
Therefore, learning activities must be carried out actively, independently, inspiringly, and
fun, so that they can give birth to active participation by providing sufficient space for
students to form and develop their' high-level thinking skills, (Karatsiori, 2023), which
include the ability to analyze, evaluate, and create or produce a product, especially in
economics lessons at the high school level, (Hsu & Wu, 2023).

However, in reality, many students still struggle to develop higher-order thinking
skills, especially in economics subjects at the high school level, (Yerimadesi et al., 2023).
Several factors can cause this. First, the use of less innovative, independent, and inspiring
learning methods results in a learning process that is more focused on memorization rather
than analytical skills. Second, the use of traditional learning modules remains. Based on
the learning conditions above and to develop students' higher-order thinking skills, quality
learning is necessary using the Problem-Based Learning (PBL) approach and through E-
Module media, (Karlen et al., 2023).This approach is expected to create a more active,
interactive, and enjoyable learning environment, encouraging students to think more
deeply, analyze various economic issues, evaluate them, provide alternative solutions, and
ultimately create a product relevant to everyday life, (Sajja et al., 2023).

The learning approach above is more focused on solving real-world problems that are
more relevant to economic learning materials, providing students with opportunities to
encounter real financial issues in society and find various solutions independently,
(Nurrahman et al., 2025). This approach also trains students' higher-order thinking skills,
(Alanazi et al., 2024).The use of this E-module media aims to provide teaching materials
that are more interactive and flexible, making it easier for students to access learning
materials. This research study differs from previous studies, such as those of Zulfi Idayanti,
(Zulfi & Muh. Asharif, 2024), Eka Fitriana, (Fitriana et al., 2024), Edi Supriyadi, (Supriyadi
et al., 2024), Yuniarti, (Yuniarti & Astuti, 2022) and Poppy Yaniawati, (Yanlawat et al.,
2021). Thus, most previous studies have focused on only one aspect and have not been
systematically linked to examine their impact on the use of e-modules, especially in
developing higher-order thinking in students. Therefore, a discussion on the effect of using
e-modules through the PBL approach on improving students' HOTS in Economics learning
at SMA Muhammadiyah Palangkaraya has not been conducted by previous researchers,
(Wijayanto et al., 2023b).

This study specifically aims to determine the influence of using e-modules through the
Problem-Based Learning approach on improving students' high-level thinking skills. Thus,
the results of this study are expected to make a significant contribution to the use of e-
modules through the PBL approach in developing and enhancing students' high-level
thinking skills, which other educational institutions can then apply to improve the quality
of learning and the quality of graduates in schools.

Literature Review

E-Modules in Learning Activities

The use of e-modules is an integral part of learning activities and is viewed as a means
to enhance learning effectiveness and achieve learning objectives, (Rusli et al., 2024). Thus,
e-modules are the primary source of learning activities, designed and compiled in digital
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format through electronic platforms such as websites, mobile applications, or learning
management systems, which contain various learning concepts and materials to build
student competencies (Koth et al., 2021). Therefore, the existence of e-modules needs to be
compiled systematically, clearly, have objectives to be achieved, use methods, sources and
learning evaluation, based on the concept of mastery learning which includes; self-
instruction, self-contained, containing unified material, stand alone or making e-modules
that are not dependent on other learning materials, and adapting to developments in
knowledge and technology (Sholihah et al., 2023).

In this context, e-modules offer a more dynamic, flexible, and student-centered learning
experience, enabling students to learn independently at their own pace and according to
their individual abilities (Delita et al., 2022). As Jesi Alexander Alim stated in his research,
e-modules can help improve students' learning comprehension (Alim et al., 2025).
Additionally, Tommy Tanu Wijaya and Yiming Cao, revealed that the use of e-modules
can build learning motivation and enhance student skills (Wijaya et al., 2025). E-modules
enable learning to be more interesting, practical, efficient, and interactive because they are
operated through software (Budiarto et al., 2025). Thus, the development of e-modules
must be structured based on competencies and learning outcomes, which are then
packaged systematically, making it easier for students to learn independently, both directly
and remotely, (Suwandi et al., 2023). This approach increases students' knowledge and
insight, and helps them solve various difficulties faced when understanding the material
presented (Yunus et al., 2025).

Problem-Based Learning Approach

Problem-based learning is a learning approach model that focuses on solving real-
world issues relevant to everyday life, while also improving critical thinking and problem-
solving skills, thereby facilitating the acquisition of new knowledge (Tanna et al., 2022).
According to Mirjam Brassler and Jan Dettmers, problem based learning is part of a
curriculum development and teaching system that develops problem-solving strategies in
learning (Brassler & Dettmers, 2017), by placing students in an active role as problem
solvers, through the process of identifying, analyzing, and solving problems, so that in the
end it can encourage students to develop skills, think critically and be able to solve
problems in everyday life (Chien, 2019).

In this context, problem-based learning is not merely an approach focused on learning
subject matter, but rather on building students' understanding through practical
experiences in addressing real-world problems (Jia et al., 2024). Therefore, the teacher's role
in this PBL approach is more that of a facilitator, guiding students through the learning
process rather than being the primary source of information. Therefore, students are
expected to be more actively involved, both asking questions and collaborating with other
students to find various practical solutions (Mantri, 2013). Thus, to provide convenience in
implementing problem-based learning through the use of e-modules, according to Min Liu,
it is necessary to pay attention to several principles, including: a) learning is student-
centered, learning in PBL must be centered on students, b) authentic problems from the
organizing focus for learning, the problems presented are real, c) new information is
acquired through self-directed learning, in the problem-solving process, if students do not
understand and know the basic knowledge, then they can search for themselves through
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other sources, (d) learning occurs in small groups, building interactions and exchanging
ideas in building knowledge collaboratively, e) teachers act as facilitators, the presence of
teachers plays a role as facilitators, and monitors the development of student learning
activities, so that they can encourage them in achieving the desired targets (Liu et al., 2023).

The Concept of Higher-Order Thinking Skills

High-level thinking skills are an educational concept that is by the current independent
learning curriculum (Yosepha et al., 2023), thus HOTS is built based on Bloom's taxonomy,
to prepare human resources in facing the industrial revolution and have skills, by requiring
students to be able to develop their thinking frameworks both critically, creatively, and
innovatively (Jia et al., 2024), so that they can solve various problems in the learning process
(Nguyén & Nguyén, 2017). According to Lewis and Smith, high-level thinking in students
can be developed if they have knowledge stored in their memory and connect it with other
information (Changsri et al., 2024), allowing them to obtain answers and make informed
decisions. Meanwhile, according to Tushar Gupta and Lokanath Mishra, HOTS is a higher-
level thinking concept that is higher than just memorizing learning materials (Marlena et
al., 2022), the above view as also emphasized by Bruce Torff, HOTS is defined as the
potential to use critical thinking to face new challenges and have not been thought of by
students before (Torff, 2003). At the same time, Parama Kwangmuang, explains that HOTS
is a strategic thinking concept that aims to solve a problem, by analyzing, evaluating, and
synthesizing or producing a prediction (Azid et al., 2022).

The Relationship between The Use of E-Module Media and PBL on HOTS

E-modules are an integral part of the learning process, serving as the primary source of
learning activities designed and arranged in a digital format through electronic platforms.
This approach aims to provide a more dynamic and flexible learning experience, enabling
students to learn independently by accessing e-modules anywhere and at any time
(Hamzah et al., 2022). In this context, the effectiveness of using e-modules relies on a
problem-based learning approach, which aims to solve real-world problems, especially in
economics lessons. Consequently, the relationship between e-modules and the problem-
based learning approach can be well established, thereby improving understanding and
developing students' high-level thinking skills (Zohar & Dori, 2003).

The integration of e-modules and problem-based learning approaches is effective in
developing and improving students' higher-order thinking skills (Delita et al., 2022).
Therefore, PBL provides students with opportunities to be directly involved in the
problem-solving process, which requires them to think critically, analytically, and
creatively (Gholami et al., 2016). In the problem-based learning approach, students are
invited to explore various sources of information, discuss solutions with their peers, and
communicate their understanding in a broader context. This view is part of the
characteristics of higher-order thinking, which goes beyond remembering, understanding,
and applying, and also demands the ability to analyze, evaluate, and create (Resnick, 2023).
Based on these steps, students are trained to think more critically and realistically, a skill
that is highly needed in the ever-changing world of education, especially in economics
learning, which is complex due to its numerous problems (Wijayanto et al., 2023a).
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Methodology

Research design

This study used a quasi-experimental method, with a nonequivalent control group
design (Hastjarjo, 2019). Therefore, this study involved two groups, consisting of an
experimental class and a control class, which were not selected randomly, with the research
design shown in Table 1:

Table 1
Non-equivalent Control Group Design Research
Group Pretest Implementation Posttest
Experimental Class 01 XE 02
Control Class 01 XK 02
Description:
O1: pretest

02 : posttest
XE : use of E-Modules through the PBL approach in experimental classes
XK : conventional learning in the control class

Thus, the two classes above were given different treatments (Hastjarjo, 2019); the
experimental class was given a learning experience using e-modules through a problem-
based learning approach. In contrast, the control class received conventional learning.
Before applying the learning model, the researcher conducted a pretest and followed it
with a posttest to assess the students' high-level thinking skills related to economic learning
materials (Miller et al., 2020).

Sampling and population

The population of this study was all students of class XI-A and XI-B of SMA
Muhammadiyah Palangkaraya, the sample of this study used a purposive sampling
technique based on the same level of ability and homogeneity with 260 respondents, and
consisted of two variables, namely the independent variable (X) regarding the use of E-
modules through a Problem Based Learning approach, and the dependent variable (Y)
regarding high-level thinking skills (HOTS) in economic subjects (Cook et al., 1979).

Research instrument and data collection

This research instrument utilises a questionnaire comprising 18 question items to
validate the feasibility of using e-modules through the Problem-Based Learning approach.
Researchers use a graded scale composed of five forms of assessment, including: 0,1, 2, 3
and 4. Meanwhile, to test high-level thinking skills in students, researchers use a Likert
scale and are descriptive which includes: strongly agree (SS = 5), agree (S = 4), enough (C
= 3), disagree (TS = 2), strongly disagree (STS = 1), while statements that support negative
traits are the opposite, namely: SS =1, S =2, C = 3, TS = 4, STS = 5. The form of the
instrument used in this study is presented in Table 2:
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Table 2
Questionnaire on the Use of E-Modules Through the PBL Approach
Aspect Questionnaire Indicators
E-Module Components Efficiency of e-module use
Through a Problem Based Clarity of discussion of material
Learning Approach Ease of explanation of lesson material

Suitability of material to learning media
Discussion material is more structured
Discussion material is more structured
E-module use is more communicative and interactive
Economics Learning Design Relevance of learning objectives and achievements
Suitability of material to learning objectives
Ease of learning material and easy to understand
Stages of the problem-based learning approach
Suitability of material and learning evaluation
Learning models able to improve student abilities
Ease of material explanation through learning media
Depth of material coverage in daily life
Higher Order Thinking Analytical skills
Skills Evaluative skills
Create or produce products in economics lessons

Data analysis

The analysis of this research data used IBM SPSS 25 software through normality,
homogeneity, and hypothesis testing, with the following research hypotheses:

Ho: = po

H1:p# no
Description
H: Average HOTS of experimental class students using e-modules
and through the PBL approach
H0: Average HOTS of control class students with conventional
learning
Hp: The null hypothesis is that there is no difference between the

average HOTS scores of the experimental group and the control
group students who did not use the e-module and through PBL.

1. Alternative hypothesis: There is a difference in the average HOTS
results between students in the experimental group and those in
the control group who did not use e-modules and the PBL
approach.

Results

Students' Initial Abilities Before Using E-Modules and PBL
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Based on the results of the pre-test on the high-level thinking skills of students obtained
from the experimental group and the control group before using the learning e-module, it
can be seen in Table 3:

Table 3
HOTS Students' Initial Pre-Test Results
HOTS Indicator Group
Experiment Control
Lowest Score 1 3
Highest Score 14 14
Mean 8,53 9,06
Median 9 9,50
Mode 8 6
Standard Deviation 2,77 3,07

The table thus reveals that the distribution of pretest data in both the experimental
group and the control group has a highest score of 14%, and the lowest score for the
experimental group is 1%. In comparison, the control group has an average score of 3%,
while the experimental group has an average score of 8.53%. The control group's average
score is 9.06%. The median scores for the experimental and control groups are 9% and
9.50%, respectively. The scores that often appear in the experimental group are 8%, and in
the control group, they are 6%. In terms of standard deviation, the experimental group
achieved a value of 2.77%, while the control group achieved a value of 3.07%. Figure 1
depicts the average scores of the pretest results for the experimental and control groups
more clearly.

Pretest Score Distribution: Experimental vs Control Group
9.50%

9.00% 9.06%

8.00%

6.00%

Scores (%)

Average Score
Median Score
Mode Score

Experimental Group Control Group
Group

Figure 1: Average Value of Experimental Group and Control Group

Figure 1 shows that the average pretest scores of both groups are relatively low; the
experimental group's score is 8.53, and the control group's is 9.06. The difference in the
average scores of the two groups is minimal, only 0.53. Thus, it can be concluded that there
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is no significant difference between the scores of the experimental group and the control
group. This suggests that both groups have the same initial knowledge.

Meanwhile, the data obtained regarding the high-level thinking skills of students in
grades XIA and XIB of SMA Muhammadiyah, which consists of three indicators, including;:
analyzing, evaluating, creating or producing products, based on the pretest results in the
experimental group and control group can be seen in Table 4.

Table 4
Initial Results of Students' HOTS Ability.
Student HOTS Maximum Pre-test
Indicators Scores Eksperimen Control
% X % X
Analytical skills 9 441 34% 4,66 37%
Evaluative skills 6 2,28 37% 2,34 38%
Ability to Create 4 1,84 46% 2,06 52%

Thus, the percentage of pre-test results for the experimental group and the control
group, based on the HOTS indicator, shows that the experimental group's ability to analyze
students was 37 %. In comparison, the control group's 34% is only a 3% difference; thus, the
initial knowledge, based on the indicator of ability to analyze, is not significantly different
between the two groups. At the same time, the pre-test results showed that the
experimental group scored 37% and the control group scored 38%. The difference between
the two is only 1%, and it is said that the ability to analyze them is not significantly
different. Meanwhile, the indicator of creating or producing a product can show that the
pre-test results of the experimental group are 46%, while the control group is 52%; the
difference between the two is only 6%; thus, the ability to create or produce a product for
the two groups is not much different either.

Post-test Student Final Ability

Thus, the post-test results of the experimental and control groups after using the e-
module through the problem-based learning approach and conventional learning in the
control group can be explained in Table 5:

Table 5
Post-test Results of E-Module Use through PBL
Use of E-Modules through PBL Group
Experiment Control
Lowest Score 10 7
Highest Score 23 19
Mean 17,22 13,06
Median 18 14
Mode 18 14
Standard Deviation 3,31 3,06

The table above indicates that the distribution of pre-test results yielded the highest
score in the experimental group at 23%, while for the control group, it was 19%. While the
lowest score for the experimental group was 10%, and the control group's lowest score was
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7%, the experimental group's average score was 17.22%. In contrast, the average score for
the control group was 13.06%. The middle or median score in the experimental group was
18%, and in the control group, it was 14 %. This is consistent with the scores often observed
in the experimental group, which is 18%, and the control group, which is 14%. The standard
deviations in the experimental and control groups were 3.31 and 3.06, respectively.

Thus, the post-test results in both the experimental and control groups showed an
increase compared to the previous pre-test results. The average score of the experimental
group was 17.22, while the average score of the control group was 13.06. The experimental
group experienced an increase of 8.69%, while the control group also experienced a rise of
4%. The difference in the average scores of the two groups was 4.16. Thus, it can be
concluded that there is a significant difference between the average scores of the
experimental group and the control group, indicating that the two groups possess different
high-level thinking abilities.

Based on the post-test results above, the students' high-level thinking skills, which
include three indicators — namely, the ability to analyze, evaluate, and create or produce
a product — can be explained in Table 6.

Table 6

Final HOTS Student Post-test Results
Student HOTS Maximum Post-test

Indicators Scores Experiment Control
% X % X

Analytical skills 13 941 74% 6,69 55%
Evaluative skills 6 453 73% 3,94 64%
Ability to Create 5 3,28 82% 2,44 61%

Itis thus evident that the post-test results based on the HOTS indicator for the analytical ability
aspect show that the experimental group obtained 74 %. In comparison, the control group received
55%. Both groups experienced a significant increase, with the experimental group showing a 40%
increase. In contrast, the control group achieved only 18%, thus indicating that the post-test value
of the experimental group is higher than that of the control group. Regarding the evaluation ability
aspect, the experimental group achieved a 73% success rate, while the control group achieved a
64% success rate. Thus, the experimental group experienced a 9% increase, and the control group
experienced a 26% increase. If expressed as a percentage, the post-test value of the experimental
group is higher than that of the control group. In the aspect of creating or producing a product
based on the HOTS indicator after the post-test, the experimental group obtained 82% and the
control group 61%, thus the two groups above experienced a significant increase, the experimental
group experienced a rise of 36% and the control group was 9%, therefore the experimental group
is higher than the control group.

Improving Students' Higher-Order Thinking Skills

The average N-gain score determined the increase in students' high-level thinking skills within
each group. By calculating the difference between the post-test and pre-test scores, the results of
the N-gain scores in the experimental group and the control group can be seen in Table 7:

Table 7
Results of the Average N-gain Value Against Student HOTS
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Group or class N-gain Description
experiment 0,60 currently
control 0,28 low

It is thus evident that the N-gain score for the experimental group was 0.60%, experiencing an
increase in students' high-level thinking skills and was in the medium category, while the control
group was 0.28% and could be categorized as low, thus the form of N-gain increase in high-level
thinking skills of students in grades XI-A and XI-B of SMA Muhammadiyah Palangkaraya based
on the HOTS indicator in the experimental and control groups is evident in Table 8.

Table 8
N-Gain on Higher Level Thinking Ability for Each Indicator

Student HOTS Indicators N-gain
Experiment Description ~ Control Description
Analytical skills 0,58 currently 0,25 low
Evaluative skills 0,33 currently low
Ability to Create 0,67 currently low

It is thus evident that there is a difference between the average N-gain score on the indicator
of students' higher-order thinking skills for the control and experimental groups; thus, the average
N-gain score on the ability to analyze the experimental group was 0.58%, and the control group
only got 0.25%. While on the indicator of evaluating ability, the average N-gain score was 0.33%
for the experimental group and 0.25% for the control group. Furthermore, the indicator of creating
or producing a product in economics learning got an average N-gain score for the experimental
group of 0.67% and the control group 0.27%, thus the results of the N-gain score above show an
increase in students' higher-order thinking skills in the experimental group that used e-modules
through a problem-based learning approach much higher compared to the control group that
used conventional learning. Thus, the form of students' higher-order thinking skills in each
indicator, both the experimental and control groups, can be seen in Figure 2:

N-gain Scores
a

0.67%

. HOST

Analytical Evaluative Evaluative Produci Product * Indicators
Skills Skills Skills Creation Creation

(Controly)  (Experimental) (Control) (Experimental) (Control)

Figure 2: Comparison of N-gain Scores in HOTS Indicators

Analytical Skills
(Experimental)

Results of Student HOTS Questionnaire Analysis
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Based on the results of the questionnaire regarding students' high-level thinking skills based
on the percentage, both the experimental group and the control group results are presented in
Table 9:

Table 9
Pre-test and Post-test Results Based on Student HOTS Indicators
Student HOTS Indicator Percentage
Experimental group Control group
Pretest Post test Pretest Post test
Analytical skills 67% 77% 67% 70%
Evaluative skills 73% 87% 74% 80%
Ability to Create 80% 93% 84% 87%

It is thus evident that the experimental class experienced a significant increase in the results
of the pre-test and post-test, thus the results of the pre-test percentage on the HOTS indicator
for its ability to analyze showed that the initial percentage of the experimental group and the
control group was balanced at 67%, while the percentage of the post-test score of the
experimental and control groups was quite different from the experimental group at 77%, while
the control group was only 70%. Furthermore, the results of the pre-test showed that the
percentage of the indicator on the ability to evaluate for the experimental group was 73%. In
comparison, the control group had a rate of 74%. This increase is evident in the post-test score
percentage, where the experimental group achieved 87%, compared to the control group's 80%.
In the last indicator, namely creating or producing a product, the pre-test percentage of the
experimental group was 80%, while the control group was 84 %, the results of the post-test score
percentage of the experimental group was 93% and the control group was 87%, thus the
experimental group experienced an increase compared to the control group, as presented in
Table 10:

Table 10
N-Gain Higher Level Thinking Ability Based on Indicators
Student HOTS Indicators N-gain
Experiment  Description Control Description
Analytical skills 0,31 currently 0,09 low
Evaluative skills 0,53 currently 0,23 low
Ability to Create 0,63 currently 0,18 low

This indicates that the average N-gain score for students' higher-order thinking skills varies,
with the experimental group achieving 0.31 for the analytical ability indicator and the control
group 0.09. The evaluation ability indicator, on the other hand, had an average N-gain score of
0.53 for the experimental group and 0.23 for the control group. Furthermore, the experimental
group's ability to create or produce products scored 0.63, while the control group scored 0.18.
These results indicate that the increase in students' higher-order thinking skills per indicator in
the experimental group, which used e-modules through a problem-based learning approach,
was higher than in the control group, which received conventional learning only.

Thus, the data processing obtained from the experimental group was then calculated as a
percentage and interpreted in terms of student responses to the use of e-modules through a
problem-based learning approach in economics subjects, as shown in Table 11.

Table 11
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Results of Student Response Analysis on the Use of E-Modules through the PBL Approach
Indicators of E-Module and PBL Usage for HOTS Response Description
Student responses to the use of e-modules through the 88% very good
Problem-Based Learning approach
Students' high-level thinking skills after using e- 85% very good
modules through the Problem-Based Learning
approach
The advantages of student learning with the use of e- 86% very good
modules through the Problem-Based Learning
approach

The percentage of student responses to the use of e-modules through the problem-
based learning approach is included in the outstanding category with a rate of 86%, so that
it makes it easier for students to understand the lesson, this can be shown by their ability
to analyze, evaluate and create or produce a product, especially in economics learning,.

Normality, Homogeneity and Hypothesis Tests

The normality test was conducted to determine the results of the pre-test and post-test,
using the Shapiro-Wilk test via IBM SPSS statistical 25 software on the experimental and
control groups, as shown in Table 12:

Table 12
Results of the Normality Test of the Pre-test and Post-test of the Experimental and Control Groups
Shapiro-Wilk Pre test Post test
Experimental Control Experimental =~ Control Group
Group Group Group
Sig. 0,078 0,399 0,126 0.427
a Sig. > 0,05 (5%) = HO is accepted

Normally distributed data

Based on the results of the normality test, the significance is measured. The value of the
pre-test and post-test data in both groups is greater than 0.05. The pre-test data for the
experimental group is 0.078%, and for the control group, it is 0.399%. The post-test data for
the experimental group is 0.126, and for the control group, it is 0.427. Thus, it can be
concluded that the pre-test and post-test data of the two groups are normally distributed.

Meanwhile, a homogeneity test was conducted on the pre-test and post-test data to
determine whether the experimental group and the control group had homogeneous
variances. The results of this test are presented in Table 13.

Table 13
Results of the Pre-test and Post-test Homogeneity Test
Lavene Statistic Pre-test Post-test
sig. 0,327 0,601
a sig.> 0,05 = HO is accepted

Decision Homogeneous data
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Based on the results of the homogeneity test, it was decided that if the significance level
is greater than 0.05 (sig. > 0.05), then HO is accepted, and is stated to have the same or
homogeneous variance, as in table 4.8 which shows that the sig. of the pre-test and post-
test data of both groups is greater than 0.05, which is 0.327 for the pre-test and 0.601 for the
post-test. Thus, it can be concluded that both groups have the same variance.

Meanwhile, this hypothesis test employs parametric statistical analysis using the t-test
in SPSS Statistics 23 software, which indicates that the pre-test and post-test results for both
the experimental and control groups are normally distributed and homogeneous. The
results of this hypothesis test can be seen in Table 14:

Table 14
Results of Pre-test and Post-test Hypothesis Testing
Pre test (Uji T) Post test (Uji T)
Sig. (2-tailed) 0,471 0,000
a 0,05
Decision H1 is rejected H1 accepted

Based on the results of the hypothesis test, it can be explained that if the significance
level is greater than 0.05 (sig. > 0.05), then HO is accepted and H1 is rejected, as presented
in Table 4.10, which shows the significance level. (2-tailed) The value of the pre-test results
is greater than 0.05, namely, 0.471. Therefore, it can be concluded that there is no difference
in the average pre-test scores between the experimental group and the control group.
Regarding the post-test results, the significance is (2-tailed) value is smaller than 0.05,
namely 0.000, and it is concluded that there is a difference in the average post-test results
in the experimental group and the control group, thus there is a difference in the high-level
thinking skills of students in the experimental group who used e-modules through a
problem-based learning approach compared to the control group who only used
conventional learning,.

Discussion

Thus, the discussion of the effect of using e-modules through the Problem-Based
Learning approach on increasing HOTS of class XI-A students or the experimental group
and class XI-B or the control group at SMA Muhammadiyah Palangkaraya is divided into
several stages. First, based on the test results from the initial stage, before using e-modules
and the PBL approach (Habibi et al., 2025), both the experimental group and the control
group showed relatively low scores, as indicated by the pre-test results, with an average of
8.53% for the experimental group. In comparison, the control group achieves 9.06%, and
neither of the two groups above has reached half of the maximum score. This condition is
caused by students' weak ability to think at a high level, as well as their lack of experience
with e-modules and conventional learning methods, which prevents them from solving
various problems in everyday life. Because he cannot analyse, evaluate, and create or
produce a product, especially in economics lessons, (Dias-Oliveira et al., 2024).

Thus, after the two groups above received good learning activity services, a significant
difference can be observed. The experimental group achieved a higher score than the
control group, with an average score of 17.22, compared to 13.06 for the control group. The
difference above occurred because the experimental group used e-modules through a
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problem based learning approach, (Yew & Goh, 2016), so that the average high-level
thinking skills of students can increase and can solve problems in learning, especially those
related to everyday life, as Reda Prasetya, et al. in his research explained that the use of e-
modules can help and make learning effective well (Prasetya et al., 2022), even Wahyu
Istuningsih, et al. in his research also revealed that the use of e-modules can foster learning
motivation, (Annam et al.,, 2024), learning independence, develop students' high-level
thinking skills and improve student literacy (Alyusfitri et al., 2024), especially in economics
lessons.

Meanwhile, in the final results, the overall score based on each HOTS indicator
experienced a significant increase. In the analytical ability indicator, the experimental
group achieved 74% and showed an increase compared to the control group, which gained
only 55%. During the evaluation of the ability indicator, the experimental group completed
a score of 73%, while the control group scored 64%. This was because the use of e-modules
presented through a problem-based learning approach was able to build students'
mindsets, as evidenced by the results of the student questionnaire, where 86% stated that
learning using e-module media was seen as much more fun (Laidsaar-Powell et al., 2024),
engaging, and challenging. In terms of the ability to create or produce a product, the
experimental group achieved a score of 82%, while the control group scored only 61%. This
indicator experienced a significant increase because each student was able to identify,
analyse, and stimulate their abilities, allowing them to produce a product, especially in
economics learning, (Adu & Zondo, 2024).

Thus, both groups experienced an increase, as evident from the N-gain results obtained
by the experimental group, which was 0.60 and fell within the medium category. In
contrast, the control group only experienced an increase of 0.28, which fell within the low
category. This is because the experimental group used e-modules in learning activities
through a problem-based learning approach, so that it can encourage students to be more
active in building their knowledge and can improve students' high-level thinking skills far
beyond the control group, (Ibrahim et al., 2020), as the results of student responses in the
experimental group on the use of e-modules are in the outstanding category with a
percentage of 86%, and indicates that students in the experimental group are more
enthusiastic and more interested in the use of e-modules, (Srikan et al., 2021).

Conclusion

Based on the results of the analysis carried out on the two hypotheses above, this study
can conclude that the variable of using e-modules through a problem-based learning
approach, as an independent variable, has a positive and significant influence on
improving students' high-level thinking skills, which are understood as dependent
variables. Partially, the use of e-modules through a problem-based learning approach
shows a powerful and positive influence on building students' high-level thinking skills,
as demonstrated by the experimental group, which outperforms the control group that
does not use e-modules. Thus, students' high-level thinking skills increased by 0.60% based
on the N-gain results, compared to the control group, which achieved only 0.28%.
Additionally, students' responses to the use of e-modules through a problem-based
learning approach fell into the outstanding category, with a percentage of 86%. Therefore,
the use of e-modules is considered essential to continue being used as a learning medium,
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especially in economics and other subjects, so that it can improve students' understanding
and help them develop high-level thinking skills.
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