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ABSTRACT

The limitations of teaching materials in the new curriculum, namely the
independent curriculum and technological advances. It has a good
impact on education to support the achievement of 21st century skills. E-
modules could be used as an alternative learning resource that was
practical and contextual, because they could be used anywhere and the
material presented was relevant to real life. The article aimed to produce
e-module based on PBL valid, practical, and accounting cycles to
determine the effectiveness of the e-module on students' critical thinking
skills. The researchers used development research, adapting the ADDIE

ARTICLEINFO  model (analyze, design, develop, implement, and evaluate). In testing the
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INTRODUCTION

Education is an essential human need that persists continuously. Where the
learning process encourages interaction between teachers and students so that they can
develop their potential to become quality human resources. Education functions to
develop abilities and shape the character and civilization of a dignified nation in order
to create a nation that is intelligent, has noble character, is healthy, knowledgeable,
creative, independent, and becomes a democratic and responsible citizen (Barrett, 2013;
Carvalho, 2016). With this education as an effort to empower humans that can be
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carried out to develop personal potential, intelligence, and personality, with education
structured based on the provisions of appropriate basic values, it will produce a
quality generation of the nation that is in accordance with the goals of Indonesian
education (Bahtiar et al., 2024). The success of continuing education is influenced,
among other things, by the teacher's readiness in the learning process regarding the
use of effective methods. The teacher's job is not just to convey knowledge, but there
are many things that must be done, namely educating students to become complete
humans. Thus, it is clear that teachers are required to have mastery of various abilities,
such as how to teach, mastery of material, choosing various teaching methods, the
ability to create appropriate learning tools or media, and having a good attitude and
role model for teachers and their students.

Currently, the curriculum used in schools has a new curriculum, namely the
independent curriculum. Which is interpreted as a learning design that provides the
widest possible opportunities for students to learn happily (Aini, 2023; Ruaya et al.,
2022; Sarnoko, et al., 2024). Freedom to learn focuses on freedom and creative thinking.
Teachers still play an important role in the learning process. They have the task of
taking action by providing positive things to students. With this independent
curriculum, it is hoped that students can develop according to their potential and
abilities and receive critical, quality, applicable, varied, and progressive learning (Due
et al., 2023).

Based on the demands of the independent curriculum, it can be concluded that
this learning is aimed at making students more active and more explorative. Teachers
also participate in the learning process by taking action so that students gain a variety
of experiences in the learning process (Febri et al., 2023). He revealed that the learning
process consists of four elements of learning activities: objectives (outcomes that are
expected to be mastered after experiencing the learning process), materials (material
discussed in the learning process), methods (techniques used by teachers to build
relationships with students), and assessment (how to master lessons during the
learning process). Apart from that, the intense competition in the world of work in the
future means that it is not enough for students to have basic thinking skills; it is
important to think more critically (Pane et al., 2021) . Students' critical thinking abilities
can be trained through the ability to solve problems or search for solutions (Sumarmi,
2021; Habibi et al., 2022; Raihana et al., 2023; Imran et al., 2022). We expect that in
learning, students will require critical thinking skills by being able to observe, ask, try,
reason, and communicate.

Learning that involves active students and can develop thinking skills is PBL.
Where PBL provides opportunities for students to gain learning experience by being
able to organize, research and solve problems. Development of E-modules combined
with learning models that can improve students' critical thinking skills, one of which is
problem-based learning. PBL is an approach that teaches students who are confronted
with practical, ill-structured, or open-ended problems through stimulants (Jaenudin,
Ahmad, Baedhowi, Muwarningsih 2017; Johan et al., 2023). With this PBL model, it is
hoped that teachers, as instructors, must be able to apply learning according to the
character of students by emphasizing evaluation activities and analyzing what
happens (Seruni, 2020). The application of the PBL model can be done through
teaching materials, one of which is in the form of an e-module, so that students can
increase their understanding of the material and teaching and learning activities more
effectively, which can increase understanding as seen from the results (Kurniati et al.,
2021). According to Kardoyo et al. (2020), e-modules through problem-based learning
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are effective in improving critical thinking skills. Students are more active in
expressing opinions, critically creating ideas, and constructing their own knowledge
with explanations of the material contained in the e-module. Therefore, it is hoped that
this module, equipped with learning technology, will provide strategic results in
realizing an optimal learning process to realize more optimal critical thinking skills.

In recent years, research on accounting learning media in problem-based learning
has been developed by several previous researchers. (Nirbita, B. N., et al., 2018;
Pramika, D., 2023; Susilowibowo et al. 2023) found that problem-based learning
assisted by ICT media succeeded in improving students' critical thinking skills in
accounting material. Furthermore, Yhonara et al (2022) used Powtoon media in
problem-based learning on accounting material. The findings show that there is a
significant interaction effect between the problem-based learning model and Powtoon
learning media on student learning outcomes. Anggarini et al (2023) found that student
learning outcomes increased after taking part in an accurate online-based accounting
computer learning program. The evaluation question scores showed an increase in
student learning outcomes after learning was carried out using a structured learning
program, where 89% of students scored above the KKM. All media used in accounting
learning can improve students' critical thinking skills and learning outcomes.

This research was conducted to complement these findings. However, the
difference is that the e-module developed is based on a combination of constructivist
learning theory and Dale's Cone Experience. This is important to do because there are
differences in student characteristics in learning accounting, making the learning
experience that students gain more concrete if the learning medium is more concrete.
On the other hand, if students become more abstract in studying teaching materials,
the less learning experience they will gain. Dale's cone experience shows that a
person's learning outcomes are obtained through direct (concrete) experience, through
the reality that exists in a person's sphere of life, then through artificial objects, up to
verbal symbols (abstract) (Masters, 2013). The higher the top of the cone, the more
abstract the medium for conveying the message. The learning process and teaching
interactions do not have to come from direct experience; they begin with the type of
experience that best suits the needs and abilities of the group of students faced by
considering the learning situation (Yulifar & Aman, 2023). Direct experience will
provide information and ideas contained in that experience because it involves the
senses of sight, hearing, feeling, smell, and touch.

One form of formal education at the secondary education level is vocational high
school. Vocational school is a secondary education level that prioritizes developing
students' abilities in areas of expertise according to their chosen field. Vocational
schools have many expert competency majors, one of which is the Accounting and
Institutional Finance major. Seruni et al. (2020) argue that achieving predetermined
competency standards is packaged into several subjects, which are grouped into
adaptive, normative, and productive programs. Accounting subjects are included in
adaptive programs, which function to form students as individuals who have extensive
knowledge to adapt to changes that occur in the social environment and can develop
themselves in accordance with developments in science and technology. With this
subject, students are equipped with the ability to see problems that occur in the real
world so that they can solve them with higher thinking skills, one of which is critical
thinking skills (Shukla & Dungsungnoen, 2016).

Almost all students only listen to the teacher's explanation without any response
from the students. Students are only fixated on the material provided without any
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creative deepening from other sources, so that in this learning there is no effective
interaction between the teacher and students. This happened at school. After direct
observation, researchers found that the learning process was still teacher-centered,
where teachers were more active in explaining the material than students. The role of
students in the learning process is more passive, without any critical response
regarding the learning material presented by the teacher, especially in AKL classes,
where in accounting learning students are required to see problems that occur in the
real world in the economy or finance so that they can solve problems. with critical
thinking. This is also proven by the research data collected.

Table 1. Pre-research data on students' critical thinking abilities X AKL 2022/2023

Number Above KKTP Under KKTP
Class and School of KKTP Amoun P ¢ A ¢ P ¢
Students ) ercentage moun ercentage
X AKL SMK Model 25 70 5 20,00% 20 80,00%
Patriot IV
Ciawigebang
X AKL 1 SMKN 4 35 70 9 25,71% 26 74,29%
Kuningan
X AKL 2 SMKN 4 37 70 7 18,92% 30 81,08 %
Kuningan
X AKL 3 SMKN 4 36 70 10 27,78 % 26 72,22%
Kuningan
Amount 133

The table above shows that students' level of thinking is low, as evidenced by the
number of students who get scores below the KKM of more than 50%. Based on direct
observations carried out, various problems were found, starting with students who
were less active, students who only depended on the explanations given by the teacher,
and students who did not carry out the assignments given. There were still many
students who did not fully understand the material. This is not in accordance with the
learning objectives of the independent curriculum, where students are required to
explore their abilities; the teacher only acts as a facilitator. So it is very necessary to
have a solution, namely the need to develop learning resources that students can find
and understand at any time. Based on the various problem studies that have been
explained, the researcher is interested in conducting research by developing an
Accounting Cycle E-Module based on PBL to improve critical thinking skills in class X
AKL students at SMK Model Patriot IV Ciawigebang and SMKN 4 Kuningan.

METHOD

This E-module preparation research uses a research and development method
called research and development (R&D). This research and development method
produces a product in the form of an interactive basic accounting electronic module (e-
module). The research design used in this research is a design developed by Shukla
and Dungsungnoen (2016), namely the ADDIE development design, which includes
five stages: analysis, design, development, implementation, and evaluation.
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Figure 1. ADDIE development design
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First, the analysis stage is carried out by analyzing the need for developing an
accounting cycle e-module product based on problem-based learning based on student
conditions, the need for media use, and an analysis of e-module needs. This e-module
needs to be developed because, based on an analysis of student characteristics using
the constructivism theory approach and Dale's Cone Experience, it shows that
students' critical thinking abilities are low because learning experiences do not
stimulate them. The learning experience gained by students will increase if the learning
medium becomes more concrete. On the other hand, if students become more abstract
in studying teaching materials, they will gain less learning experience.

Second, after the analysis stage has been carried out, the next step is to design the
accounting cycle e-module based on problem-based learning, which will be created.
Compile materials and create references for the accounting cycle e-module section that
will be created. This stage takes the form of frameworks before carrying out product
development; the framework in question is the storyboard.

Third, create an accounting cycle e-module based on service company accounting
cycle material, with various stages going through, starting from analysis, design, and
up to product development in the form of an e-module. In the development stage,
researchers collect materials that can support developing e-modules. After that, the
researcher produced the e-module and validated it with experts, namely material
experts, media experts, language experts, and teacher responses.

Fourth, the implementation stage. At this stage, after the product has been
validated by validation experts, they then implement the product developed in small
groups. At this stage, the effectiveness of the problem based learning accounting cycle
e-module in improving students' critical thinking abilities was also studied.
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Fifth, evaluation. At this stage, evaluation is carried out as development
progresses, so that deficiencies during the development process can be identified and
resolved. At this stage, feedback is also requested from teachers, students and experts.

Development the quality of the product being developed will be known through
validation.

Total score of each

Average Score =
& Number of assessments

Next, determine the percentage of results calculated using the following formula.

Results = Total score obtained X 100%

Maximum Score

Based on the percentage results, eligibility is then categorized based on the
following criteria (He, Tian, & Xu, 2023).

Table 2. Feasibility categories in validation of the accounting cycle e-module

Rate Eligibility Category
5 Very worthy
4 Worthy
3 Decent enough
2 Not feasible
1 Not really worth it

Based on the results of the data obtained on student responses to electronic
books, it is then processed to obtain a percentage for each sapek in the student
response questionnaire. This categorization is adapted from research conducted by
Diaz and Sepulveda (2023) as follows.

Table 3. Range of category percentages in student response questionnaires to the
accounting cycle e-module (Diaz & Sepulveda, 2023)

Persentase (%) Category

75% < x <100% Strongly agree

50% <x <75% Agree

25% <x <50% Don't agree
q<25% Strongly disagree

To test the effectiveness of the accounting cycle e-module with PBL in improving
critical thinking skills, a gain score index analysis is used, which is calculated to
determine the effectiveness of the treatment given. The following is the gain index
formula according to Hake (2022), as follows:

Skor total masing — masing
(8) = %Pretest-%Posttest
100-Pretest

Jumlah penilaian
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The calculation results are interpreted using the gain index as follows:

Table 4. Interpretation of Gain Index (Hake, 2022)

Indeks Gain Interpretasi
Gain>0,70 Tall
0,30<Gain>0,70 Currently
Gain <0,30 Low
RESULT AND DISCUSSION

The results of the students' critical thinking ability test will provide information
about the students' results before and after the learning process, whether in the
experimental class or the control class. Based on data processing, the results of the
pretest and posttest on the critical thinking ability aspect can be seen in the following
table:

Table 5. Description of the results of critical thinking skills at Patriot IV Ciawigebang
vocational school

Information N Minimum Maximum Average Standard
Value Value Deviation
Control pretest 25 43 79 61 9.33
Control posttest 25 59 88 76 6.56
Experimental pretest 25 50 80 68 9.51
Experimental posttest 25 67 91 84 5.75

Valid N 25

Table 6. Description of the results of critical thinking skills at SMKN 4 Kuningan

Information N Minimum Maximum Average Standard
Value Value Deviation
Control pretest 108 40 71 55 7,72
Control posttest 108 50 88 72 7,73
Experimental pretest 108 43 76 59 8,55
Experimental posttest 108 64 95 80 7,00

Valid N 108

From the description of critical thinking abilities at Patriot IV Ciawigebang
Vocational School and Kuningan 4 Vocational School, both after receiving treatment,
the experimental posttest scores for students' critical thinking abilities showed a
significant increase because the scores were higher than the critical thinking ability
scores for the first class. By being given a problem-based learning treatment equipped
with E-module teaching materials, it can be said to be effective because the value after
being given the treatment is greater than the value before being given the treatment.

Furthermore, in this development research activity, the activities carried out are
analyzing the initial conditions of students in terms of their critical thinking skills, then
analyzing needs by observing and interviewing teachers at school. Based on the results
of the initial interview in the needs analysis, it was stated that at school there were very
few teaching materials needed by students in class because the curriculum used was a
new curriculum (an independent curriculum), so the teaching materials used were not
in accordance with the targets. In the learning outcomes that will be presented in the
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accounting cycle E-module relating to the basics of accounting as well as explanations
of all cycles in accounting, after the material plan and indicators have been created, the
material content is then created in the form of material descriptions, sample questions,
practice questions, and content that supports the implementation. process of making
teaching materials. Preparing the draft E-module for this accounting cycle using
Microsoft Word, saving it in PDF form, and then converting it with the help of a
website in the form of heyzine.com. The second stage is design planning, which
consists of drafting the accounting cycle and making a story board. It is hoped that this
teaching material will make it easier for students to understand the basics of
accounting learning material and help teachers in classroom learning, which creates
more interesting and meaningful learning. Next, the development stage is carried out
as a realization of the planning stage of the storyboard that has been prepared. The
resulting e-module is as follows.

Figure 2. E-module display on the Heyzine website
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Then, validate the product (accounting cycle) that has been created with content
experts, language experts, and media experts. From validation tests from several expert
judgments related to content, language, and student responses, average results were
obtained with a total of >85% for each validation component. The results are obtained
from the following data:

Table 7. Validation results from expert judgment

No Validator Resulting average Category
1. Content Validation 93,3 % Very Worth It
2. Media Validation 86,5% Very Worth It
3. Language Validation 93,3% Very Worth It
4.  Subject teacher validation 96% Very Worth It
Overall Average 92,3% Very Worth It

The fourth stage is the implementation stage. Based on the results of extensive
trials related to the accounting cycle of the of the e-module as a whole from various
aspects, students strongly agree with the existence of teaching materials that utilize this
technology. In limited trials, the results obtained an average of 85.38%, and in
extensive trials, they obtained an average of 87.08%. After the trial was carried out, the
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researcher carried out a pretest and posttest on the subjects studied to produce the
following data:

Table 8. Pretest and posttest results at Patriot IV Ciawigebang Vocational School

. Experimental class Control class
No Information
Pretest Posttest Pretest Postest
1. Lowest value 50 67 43 59
2. The highest score 80 91 79 88
3. Average 67 84 61 76
4. Average N-Gain 0,49 (Currently) 0,37 (Currently)
Table 9. Pretest and posttest results at SMK Negeri 4 Kuningan
. Experimental class Control class
No Information
Pretest Posttest Pretest Pretest
1. Lowest value 43 64 40 50
2. The highest score 78 95 71 88
3. Average 59 80 55 72
4. Average N-Gain 0,49 (Currently) 0,37 (Currently)

The results of the n-gain values at both SMK Model Patriot IV Ciawigebang and
SMKN 4 Kuningan above are classified into the medium category, but it can be seen
from the difference in n-gain obtained in the experimental class that it is higher
compared to the n-gain value of the control class. This means that using the PBL e-
module can effectively improve critical thinking skills.

The final stage is the evaluation stage. From the research carried out, the
evaluation results were obtained, namely that, based on the results of content
validation carried out at the development stage, the overall content presented in the
accounting cycle e-module was based on the learning aspect and the material content
aspect was declared suitable for use in the process. learning the basics of accounting.
However, there are several suggestions given by experts, namely adding material on
the basics of accounting to introduce students to accounting, adding varied learning
media in e-modules with media from YouTube, or having games so that children can
interact.

DISCUSSION

The use of the PBL e-module is effective in improving critical thinking skills, as
can be seen from the experimental posttest score, which is higher than the elementary
school class score, with the average score from before being given treatment, which
shows an increase, so that PBL learning on the accounting cycle e-module teaching
materials can improve critical thinking. By using PBL, it can be supported by
appropriate learning facilities and media. The use of electronic modules is a learning
tool or facility that contains material, strategies, limitations, and assessment techniques
that are planned in an orderly and interesting manner to achieve normal skills as
indicated by the level of completeness electronically. Murwaningsih (2017) revealed
that the use of e-modules based on PBL significantly increases students' critical
reasoning with the superiority of electronic modules compared to printed modules.

This finding is supported by the findings of Islahiyah (2021), which show that the
e-module with the PBL model in the accounting material developed is valid and
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suitable for use. Other shows that the average student learning outcome is 82,213,
which means that student learning outcomes are very good (Savery, 2015). The
learning outcomes of experimental class students are greater than those of the control
class. Students' critical thinking has a positive relationship with students' learning
outcomes (Espey; 2018). This shows that the development of e-modules with the PBL
model in accounting learning with e-modules is very effective (Serevina, Astra, & Sari;
2018).

A significant increase in students' learning effectiveness scores after being treated
with the use of the accounting cycle e-module in the basics of accounting subjects, with
a design that displays attractive images and interactive videos, invites students to think
critically with their learning using PBL and e-modules. This makes students
enthusiastic and interested in learning the basics of accounting. This is different from
the opinion of Chen et al. (2021), who revealed that if viewed from the perspective of
the use of e-modules in PBL-based accounting learning, they have not been fully used
as learning teaching materials because the use of e-modules cannot yet be realized due
to limited facilities and infrastructure. Pratama (2023) found that integrated PBL-based
learning through e-modules is difficult to apply to students compared to conventional
learning because students often find it difficult to determine problems that suit the
student's level of thinking. Apart from that, Yerimadesi (2023) said that implementing
PBL-based learning has been used for a relatively long time in conventional learning.

Apart from that, Wazni (2022) believes that the obstacle experienced by teachers
at the planning stage is the difficulty of determining the right problem. It can stimulate
a good discussion atmosphere and stimulate students' intellectual development
(Sukacke et al., 2022; Tursynkulova et al. 2023). The long-term barrier to planning and
implementing learning is caused by teachers not being familiar with PBL learning.
Specifically, in implementation, the obstacles experienced by teachers in implementing
each stage of PBL lie in the third stage, when assisting with independent and group
investigations. It is not easy for teachers to position themselves as facilitators, guiding,
exploring deeper understanding, and supporting student initiatives. The factors of
students' initial abilities, level and speed of thinking, and other heterogeneous aspects
mean that teachers need to continue to train their sensitivity to be able to place
themselves in the right position so that the inquiry process runs smoothly. In line with
the opinion of Utomo (2023), the application of the PBL model with accounting e-
modules and other e-modules is not always optimal; this happens because the facilities
are not yet adequate (Huang et al., 2013). One of the facilities that is important in the
learning process today is a projector (Hung, Dolmans, & van Merriénboer; 2019). The
projector will certainly help the teacher present the material and make it easier for
students to accept what is being explained. Pratama (2023) said that the development
of PBL-based accounting e-modules significantly failed to improve students' critical
thinking skills due to several factors. The PBL design used does not suit students'
needs; there is a lack of integration of accounting content that is relevant to real-world
situations (Kim, & Kee, 2013) and there is a lack of appropriate measurement for
increasing students' critical thinking abilities (Wilder, 2015; Yu, 2021).

The development of PBL-based e-modules is not valid for improving students'
critical thinking skills due to a lack of support and training for teachers or facilitators.
Lacking an adequate understanding of PBL concepts and how to implement them
effectively in accounting learning, instructors may not be able to guide students well
through the learning process. Not only that, a lack of administrative support and
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adequate resources can also be an obstacle to introducing this new approach in the
learning environment (Made et al., 2023).

From the study above, the implication of this research is that educators must
implement PBL assisted by e-modules, especially in accounting subjects, to improve
students' critical thinking. With this, positive implications for students' critical thinking
abilities can be described, namely: students are able to formulate learning problems,
students are able to analyze problems, students use clear language, and students are
able to draw learning conclusions. This positive implication will be a provision for
students to develop their critical thinking skills. An important implication for the
future that can be made is that by paying attention to designs that are more
appropriate to student needs, integrating content that is relevant to real life, and
providing adequate training to teachers, it can increase the effectiveness of the module
in improving students' critical thinking skills (Kartikasari, 2023). This shows the
importance of a contextual and in-depth learning approach to developing the critical
skills required in accounting and other disciplines (Sarnoko et al., 2024).

This research has several limitations. First, the subjects used were limited to
vocational school students, so these findings cannot be generalized to other levels of
education. The two media developed need to be tested on a wider audience. Due to
these limitations, future researchers wishing to conduct the same research can focus on
several important things, namely the influence of the learning environment. Other
researchers can expand their understanding of how learning environmental factors,
such as support from teachers or physical classroom facilities, influence effectiveness.
PBL-based e-modules improve students' critical thinking skills. Apart from that, it can
also be done on the effectiveness of module development. Researchers can then
evaluate the module development process, including problem identification, case
design, and content integration, as well as its impact on achieving learning objectives
and students' critical thinking abilities. By exploring these areas, research can provide
deeper insight into how the development of a PBL-based accounting cycle e-module
can effectively improve students' critical thinking abilities, even with limited access to
journal and article resources.

CONCLUSION

First, the description of students' critical thinking abilities as seen from the
pretest and posttest scores shows a significant increase. Judging from the experimental
posttest score which is higher than the primary class score and the average score from
before being given treatment to after being given treatment shows an increase so that
learning PBLon the accounting cycle e-module teaching materials can improve critical
thinking skills because the value after being given treatment greater than the value
before treatment. Second, there was a significant increase in the value of students'
learning effectiveness after being treated using the accounting cycle e-module in the
basics of accounting subject, with a design that displayed attractive images, interactive
videos, inviting students to think critically with their learning using PBL and this e-
module make students enthusiastic and interested in learning the basics of accounting.
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