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Abstract

The lack of problem-solving skills students possess impacts the low completion of physics
description questions in class. The purpose of this study is to determine the effectiveness of the
e-module with the help of questions to train students' problem-solving skills that are suitable
for use in learning activities in terms of their effectiveness in improving learning outcomes and
achieving minimum completeness criteria. The type of research used is research and
development using the ADDIE model, tested on 20 students of class X MIPA 2 Public High
School in Banjarmasin. The data collection instrument used is the learning outcome test. The
data analysis technique used is descriptive quantitative. The results showed that the electronic
module was declared valid with an average validity score of 3.47 in the very good category,
which was then continued at the field test stage to determine the effectiveness assessment of
the electronic module so that it could be declared effective with an N-gain of 0.69 in the
medium category. The research concludes that the electronic module developed is suitable for
learning activities and can be applied to other learning.
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INTRODUCTION

Education in the 21st century places a high
value on a wide range of abilities that must
be mastered. According to Philosopher
Khun in Jayadi (2020), the 21% century
requires quality human resources, with
output provided by institutions that aspire
to produce superior output while being

managed professionally. Creativity and
invention, critical thinking, problem-
solving, communication, and cooperation
are some of the abilities required in the
21% century (Misbah et al., 2022; Saputri et
al., 2021; Suyidno et al., 2019). Students
will need problem-solving abilities as part
of their 21%-century capabilities as they
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prepare to meet the difficulties of
increasingly challenging times. Riwu et al.
(2019) conducted a study that supports this,
stating that problem-solving abilities
should be provided to kids for their future
life. These problem-solving abilities are
acquired through time through practice,
learning, and direct experience. Physics is
one of the topics that stresses problem-
solving abilities (Abidin, 2016).
According to Abidin (2016), learning
physics plays an important part in teaching
21%-century skills to children in school
because physics is a lesson that relies on
the ability to count, reason, and logic
correctly. As stated by Hartini & Martin
(2020), delivering problem-solving
exercises that are not the same as usual
would assist pupils in developing their
problem-solving abilities. In the words of
Heller (2010), systematic steps are required
in problem-solving in learning physics to
ensure difficulties can be guided and easily
solved. One method of learning that must
be mastered is problem-solving so that
learning becomes more efficient in
achieving the desired results. Agree that
problem-solving abilities are described as
the capacity to discover solutions to
obstacles faced in accomplishing the
intended goals (Hadiansah et al., 2019;
Rizki et al., 2021; Wati et al., 2021).
Preliminary observations made at one
of the public high schools in Banjarmasin
through an initial ability test using a test
instrument revealed that most students in
class X MIPA 2 still lacked problem-
solving abilities. This is most likely due to
a lack of training for students with specific
questions or in the processes to solve them,
such that when students are presented with
difficulties, they are less able to analyze
and solve them because they have not been
trained to apply problem-solving methods
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that make it easier for students. Several
approaches can be applied based on the
needs analysis, including electronic
modules, which are believed to be an
alternative that can integrate technical
improvements with the demands of the 21*
century. This approach was chosen based
on the findings of relevant research on
electronic modules conducted by Sasmita
(2020) dan Erlena (2021), the findings of
which have shown useful for problem-
solving practice. According to
Sriwahyuni’s research, learning activities
employing electronic modules as a medium
were able to train students' problem-
solving skills (Ramadhani et al., 2019;
Rosida et al., 2019; Sriwahyuni et al.
2019).

Electronic modules, similar to e-books,
contain images and text in the form of
learning materials or experiments created
from digital content and can be presented
on a monitor screen or printed in physical
form Herawati & Muhtadi, (2018);
Gunadharma (2011). As for the conditions
that must be met so that the electronic
module can be used in classroom learning,
it must be declared feasible first.

Relevant study findings are required to
support efforts to construct electronic
modules. Several relevant studies have
been discovered thus far, including those
conducted by Rosida et al. (2019), who
suggested that students’ problem-solving
abilities increased when they were taught
utilizing electronic modules. Seruni et al.
(2019) stated that electronic modules can
be created with the Flip PDF Professional
application to aid in the science learning
process. Mahardika (2019), through his
dissertation results, stated that electronic
modules can be built into physics learning
and have been shown to boost students'
problem-solving abilities.
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Based on observations and needs
analysis, there are still issues with students’
problem-solving skills in one of the schools
in the Banjarmasin area. This cannot be
overstated  because  problem-solving
abilities are among the 21%-century skills
that students must possess. This must be
addressed by creating modules that aid in
developing problem-solving abilities. The
researchers discovered changes in the
creation of e-modules compared to
previous e-modules in other studies;
notably, these e-modules were introduced
with quizzes. Other earlier research created
e-modules with practice questions, but no
questions were offered in the form of
interactive quizzes. It is intended that by
using interactive questions and quizzes,
students will become accustomed to coping
with the challenges presented, allowing
their problem-solving abilities to gradually
improve.

METHOD

This research and development project
employed the research methodology
popularized by Reiser and Mollenda,
particularly the ADDIE model with a
schema similar to Figure 1.

A
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Model “
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Figure 1 Development of the ADDIE
adaptation model (Sutarti &
Irawan, 2017)
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The study was carried out by comparing
the results of observations before and after
using the electronic module (O:), by
comparing the values of O; and O and then
calculating the average gain score used to
assess the effectiveness of the electronic
module under development (Sugiyono,
2016). Before the e-module development
could be employed in the field testing stage
to see how effective the development
outcomes were, the content and display
validity of the development product must
first be evaluated. According to specified
indicators (Depdiknas, 2008), the overall
evaluation of the validity of the produced
e-module was in the very good category
with a value of 3.47 and a reliability value
of 0.82, making the effectiveness of the
development could be evaluated in the
learning process.

The effectiveness of the electronic
module is assessed using the learning
achievement test instrument’s pretest and
posttest. The success of the development is
evaluated using the normalized gain (N-
gain) value. Table 1 shows the parameters
for determining the effectiveness of the
constructed electronic module.

Table 1 Criteria for the effectiveness of the
electronic module (Ayuningtyas et

al., 2015)

No Score Criteria
1 g>07 High
2 03<g=<07 Medium
3 g<0.3 Low

If the achievement percentage of learning
indicators is > 0,75, learning indicators
are deemed to be accomplished (Zakarsyi
et al., 2007). Students calculate the success
of learning markers using the following
formula based on the results of the posttest:
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Yachievement score of each indicator

Indicator completenss =

RESULTS AND DISCUSSION

The teaching material in this electronic
module was meant for three meetings and
was organized into three sub-materials, as
illustrated in Figures 2 and 3 regarding the
Revised 2013 Curriculum. Each sub-
material is intended for a single meeting
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Yindicator score in basic competencies (KD)
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lasting 2 hours (60 minutes). Newton's
laws were contained in the initial meeting,
the sub-material. The sub-material of the
second meeting contained diverse styles of
items. The third sub-material meeting
presented a quantitative examination of the
Particle Dynamics problem.
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Figure 3 Display quiz on e-module
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Figure 4 Graph of pretest-posttest

improvement

The N-gain score test, data from the
pretest and post-test results of 20 subjects
from public high schools in Banjarmasin
showed the usefulness of the electronic
module, as shown in Figure 4.

These data, the pretest and posttest
results, and the N-gain score test results
were checked for normality before being
utilized to determine the N-gain findings in
Table 2.

Table 2 The results of calculating the
effectiveness of N-gain

Pretest Posttest
Average  Average <g>  Category
13.10 73.38 0.69 Medium

Figure 5 compares the number of students
who completed and did not complete the
course.

Figure 5 Completeness diagram of student
learning outcomes

Table 3 shows the findings of the number
of learning objectives met.

Table 3 The proportion of Learning Objectives Achieved

Indicator Proportion Criteria
3.6.1 Explaining Newton’s |, Il, and 111 Laws 0.98 Achieved
3.6.2 Explaining the application of Newton’s I, Il, and 11l Laws 0.95 Achieved
3.6.3 Calculating th(_% acpeleratlon of objects in a system of flat 0.74 Not Achieved
planes and/or inclined planes
3.6.3 Calculating tht:—: acpeleratlon of objects in a system of flat 0.68 Not Achieved
planes and/or inclined planes
3.6.4 Analyzing the speed of objects in a system with or without the 0.48 Not Achieved

influence of frictional forces

Based on Table 3, indicators 3.6.1 and
3.6.2 were achieved with respective values
of 0.98 and 0.95. The other three indicators
were still in the incomplete group, with
values of 0.74, 0.68, whereas indicator
3.6.4 had the lowest score of 0.48. The
assessment above was acquired by training
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students on problem-solving steps when
working on questions at each meeting. This
was also in accordance with the opinion of
Misbah (2016), who stated that in order for
students to be able to understand the
problems given from the start to ensure
they can identify and check the answers
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found, they must be trained and habituated
to solving problems with complete steps.
According to Annisah (2018), if students
solve difficulties more frequently, they will
be able to conquer the problems offered,
both in the form of examples in everyday
life and through the questions supplied,
with clear procedures, and can be done in
stages by students before the final test.

Rohmawati (2015) discovered that the
efficacy of learning depends on how
engaged students are in participating in the
learning.  Students’  problem-solving
abilities will increase as questions in
guided practice and advanced exercises in
learning are provided. According to
Anderson & Kratwohl (2015), in order for
students to reach realm C2, they must first
be able to fulfill realm C1, which is
remembering the sound of Newton’s I, II,
and Il laws, so that students can
understand, explain, and connect new
knowledge with the knowledge they have
long owned.

Indicator 3.6.2 explained that applying
Newton's I, 11, and 111 Laws falls within the
total group. This question, such as indicator
3.6.1, was still in the C2 realm, specifically
at the understanding level. Students were
deemed to understand if they could relate
previous information to the knowledge that
the participants would gain (Anderson &
Kratwohl, 2015). According to
Ramadhanti et al. (2020), employing
proper teaching materials to improve
students’ problem-solving abilities is
critical to see an increase before and after
learning. This was also consistent with the
research of Sasmita et al. (2022), who
stated that teaching material developed
with problem-solving content is urgently
needed in 21%-century learning, as
problem-solving is one of the skills
students must have in 21%-century learning
and life in the current era.

234

Continuous training in learning by
presenting problems or guestions in it will
strengthen  students'  problem-solving
abilities (Sumartini, 2016; Noviantii et al.,
2020). It could train students’ problem-
solving abilities by giving questions or
problems. This was consistent with the
findings of the researchers' study, which
found that the improved outcomes attained
were in the moderate category, with an
increased value of 0.69. Based on the
effectiveness of this development, it was
judged practicable according to this
assessment.

CONCLUSION

Based on the discussion and data gathered
in this study, it is possible to infer that the
produced e-module is capable of training
problem-solving abilities and is practicable
in terms of its effectiveness, which is in the
moderate range, namely 0.69. It is advised
that future researchers be able to optimize
the strengths in this study further while also
improving the inadequacies that remain.
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