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Abstract: The research conducted aims to describe e-LKPD based on the 7E
learning cycle that is valid, practical, and effective in stimulating complex
problem-solving (CPS) and student self-efficacy (SE). The research method
used is Design and Development Research (DDR) consisting of analysis,
design, development, and evaluation. After the e-LKPD was designed based
on the results of an analysis of teacher and student needs, a product feasibility
test was carried out with three experts and obtained valid results in aspects of
media and design, content, and construction. Furthermore, the e-LKPD was
tested for practicality with aspects of learning implementation, readability
tests, and student responses which obtained very practical results.
Furthermore, the effectiveness test using the N-Gain test, difference test, and
paired test showed that there was a significant difference in the increase in
CPS and SE in the experimental class and the control class and there was a
significant increase in CPS and SE in the experimental class which was
categorized as quite effective. Therefore, the e-LKPD based on the 7E learning
cycle that has been developed has obtained valid, practical, and effective
results for stimulating students' CPS and SE.
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with a score of 396 (OECD, 2019). This result is a
benchmark for students' complex problem-solving skills
because the question items have the same characteristics
as problem-solving questions (Nahdi, 2018). Complex

Introduction

In the 21st century, the world is faced with an
increasingly complex environment that requires various

problems to be solved (Schefer-Wenzl & Miladinovic,
2019). Minimally complex systems have been introduced
in the context of the challenges of large-scale
assessments, such as PISA which measures new aspects
of problem-solving, namely interactive problems (Greiff
& Funke, 2017). Complex problem-solving is seen as a
21st-century skill that has attracted interest in PISA
(Herde et al., 2016). Complex problem-solving is one of
the important competencies needed in the future
including in the field of education (Eichmann et al., 2019;
Héakkinen et al., 2017). Currently, students' complex
problem-solving skills are still relatively low. The low
level of students' complex problem-solving skills can be
seen from the results of the PISA 2018 study which
shows that Indonesia is ranked 67th out of 74 countries

How to Cite:

problem-solving is an interactive process that provides
empirical access to detailed investigations (Eichmann et
al., 2019; Thomann et al., 2019). The dimensions of
complex problem-solving are: articulating the problem,
identifying the desired result, brainstorming creative
options, analyzing and selecting the option that best
achieves, developing a plan of action that will achieve
the desired result, and enacting the plan of action and
adapting as needed.

Apart from complex problem-solving skills, the
most important thing in students is self-efficacy. Student
self-efficacy in Indonesia is still categorized as low. This
is relevant to Muslimah et al. (2021) research at Putra
Juang High School that students' self-efficacy is still
relatively low. This is also supported by the results of
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initial research that some of the 76 high school students
in Lampung are still not confident when solving physics
problems. Learning innovation can be done by choosing
an innovative effective and appropriate learning model
to improve self-efficacy (Amalya et al., 2021; Hasbie et
al., 2023).

Increasing complex problem-solving and self-
efficacy can be supported by treatment in the learning
process. Increasing complex problem-solving abilities
can be obtained through implementing learning models
that guide in solving problems (Stadler et al., 2015). One
learning model that has the potential to improve
complex problem-solving and self-efficacy is the 7E
learning cycle. The learning cycle is an innovative
learning model that can facilitate students constructing
their knowledge so that it can improve students'
problem-solving abilities (Utami et al., 2022). Learning
using the learning cycle can make students active in
class, where students have the opportunity to analyze
independently by connecting concepts, details, models,
and applications to the material they study (Jack, 2017).
The 7E learning cycle model can be integrated into
teaching materials. One of these teaching materials is the
Student Worksheet (LKPD).

Worksheets are used for learning support purposes,
assisting active learning, and increasing interest in
learning and assessment. It is hoped that the LKPD can
support students' process of understanding the material
being studied (Lee, 2014). Apart from that, LKPD is one
of the materials that are relatively often used by teachers.
From the results of the initial research, it is known that
54 students out of 76 students used LKPD during the
learning process. Teaching materials based on the 7E
learning cycle can make students active and focused on
learning (Yuliana et al,, 2020). Apart from that, it is
supported by research by Primanda et al. (2019) that
worksheets based on the 7E learning cycle can improve
students' understanding of concepts and physics
problem-solving abilities and research by Puspita et al.
(2021) that the application of the 7E learning cycle model
in Senior High School is effective in aspects of student
learning achievement and self-efficacy.

Student worksheets consist of two forms, namely
printed and electronic. The development of LKPD in this
research, namely teaching materials in electronic form
known as e-LKPD. This e-LKPD helps efforts in
paperless activities that are starting to be implemented
in Indonesia. LKPD in electronic form is easier to access.
This is supported by research by Fuadi et al. (2021) that
e-LKPD can make it easier for students to study anytime
and anywhere. Apart from that, e-LKPD is still needed
in the context of offline learning (Suryaningsih &
Nurlita, 2021).

These electronic forms of LKPD encourage teachers
to package them in a form that is easily accessible to
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students, namely one that can be accessed using mobile
devices. Technological advances have encouraged
teachers and researchers to use mobile devices in
teaching and learning (Zydney & Warner, 2016). One
application that can be accessed on mobile devices is Flip
PDF Corporate. Flip PDF Corporate is a device or
application software used to create e-papers, e-LKPD,
digital magazines, and e-books.

The designed e-LKPD will be packaged with the
help of the Flip PDF corporate application. Flip PDF
Corporate is a software that can be used to open the
pages of LKPD like a book. It is known that by using Flip
PDF Corporate, students will be more interested in
learning because the appearance of Flip PDF Corporate
is attractive. Flip PDF Corporate Professional is a type of
PDF file device that can be flipped (back and forth), like
a real book. Using Flip PDF Corporate professional
software can load videos, images, audio, hyperlinks, and
multimedia objects (Syamsudin et al., 2022). According
to Syahrowardi et al. (2016), the output of this software
can be HTML (using online publications), ZIP (sending
via e-mail), EXE (CD sending), and 3DP (can be read via
Android). e-LKPD with Flip PDF Corporate Professional
software can be accessed offline (Marsim et al., 2022).

It is hoped that the Flip PDF Corporate software
will make it easier for teachers to convey the material to
be delivered and make it easier to obtain appropriate
teaching materials so that learning objectives can be
achieved effectively. No one has yet developed an e-
LKPD integrated with the 7E learning cycle assisted by
Flip PDF Corporate, so this research will develop an e-
LKPD integrated with the 7E learning cycle model
assisted by Flip PDF Corporate which is expected to help
students in supporting learning material, namely
Physics.

Learning Physics is still considered difficult by
students. One of the materials in Physics lessons that is
still considered difficult is Newton's laws of motion, due
to the dominant analysis of equations in several motion
systems. Newton's law is one of the materials that are
difficult for students to understand, so it has an impact
on solving problems related to Newton's law (Asrizal et
al., 2022; Nurcahyo et al., 2017; Setyani et al., 2017), so
students need learning media to help them understand
Newton's Law material better (Suryaningsih et al., 2021).
This follows the results of initial research that 49 out of
76 students had difficulty understanding Newton's laws
of motion.

The results of the initial research show that students
experience difficulties with Newton's laws of motion
due to too many formulas, less interesting teaching
materials, and less interesting learning media. Less
attractive teaching materials can be caused by the
teaching materials used are not homemade and there are

no supporting media in the teaching materials. This is
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supported by the results of the initial research that 13 out
of 22 teachers used Newton's laws of motion LKPD at
school and some students revealed that there was no
supporting media for Newton's laws of motion LKPD.

Several problems on the topic of Newton's laws of
motion have been explained, so learning materials are
needed that can stimulate complex problem-solving and
foster students' self-efficacy. One of the teaching
materials that is expected to meet these needs is e-LKPD
based on the 7E learning cycle. Based on problems and
needs, researchers have developed a learning material
through research entitled "Development of e-LKPD
Based on 7E Learning Cycle to Stimulate Complex
Problem Solving and Student Self-Efficacy"

Method

| Step 1: Analysis

¥

MWeeds Analysis and Supporting Theories

1. Thelow levelof CFS skills can be seen from the results of the 2012 FISA study which
shows Indonesia’s score isonly 3946 (OECD, 20190,

1. Shdents considar physics to ba a difficult subject, espedally Newton's Law material,
50 students nead leamming media to halp them understand MNewton's Law material
better (Suryaningsih, Madriat, & Purwanto, 202).

3. e-LEPD is still needed in the context of offline leaming in raszarch by Suryaningsih &
Murlita (2021).

4. Tharesults of the praliminary study show that 3% out of 74 students are still not
confidant in solving problems and 49 out of 7§ studants shll have difficulty
understanding MNewton's laws of motion due to too many formulations, less
interesting teaching materials, and less interesting leammg meadia.

!

Dievelopmentof E-LkFD Based on Leaming Cycle 7E to Shmulate
‘Complex Froblem Solving Student Self-Efficacy

¥

‘ Step 1: Design ¢-LEPD ‘

'

| Step 3: Development

----)I Step 4: Evaluation ‘
1

Practicality

@

T, Yes

Valid, practical, and effective product

Figure 1. Product development procedures

Effactiveness

This research developed an electronic form of
LKPD based on the 7E learning cycle assisted by Flip
PDF Corporate Professional to stimulate complex
problem-solving and foster self-efficacy in class XI of the
Merdeka Curriculum. The stages of developing e-LKPD
based on the 7E learning cycle to stimulate complex
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problem-solving and student self-efficacy can be seen in
detail in Figure 1.

The design used in this development research is
Design and Development Research (DDR) which was
adapted from (Richey & Klein, 2014) and consists of 4
stages, namely analysis, design, development, and
evaluation. Meanwhile, the steps in research
development are as follows.

Analysis Stage

The researcher conducted a needs analysis at
several schools in Lampung using questionnaires given
to students and teachers in classes X, XI, and XII. This
needs analysis is carried out to determine the potential
problems at the school. The needs analysis is related to
whether the 7E learning cycle model has been
implemented or not, the availability of e-LKPD
regarding material on Newton's laws of motion,
difficulties in learning material on Newton's laws of
motion, and whether or not students have been
stimulated by complex problem solving and self-efficacy
in students. as well as applications used by teachers.

Design Stage

The next step is the design stage, namely designing
the e-LKPD framework. The product was created based
on the needs analysis that has been carried out and the
indicators to be achieved, namely e-LKPD based on the
7E learning cycle to stimulate complex problem solving
and grow students' self-efficacy in Newton's law
material on assisted Flip PDF Corporate Edition.

Development Stage

This development stage aims to produce a revised
e-LKPD based on expert input. The e-LKPD based on the
7E learning cycle that has been prepared will then be
assessed by two Physics Education Masters Lecturers
and one Physics Teacher who has completed the
Master's Program so that it can be seen whether the e-
LKPD based on the 7E learning cycle is valid or not. The
results of this validation are used as material for
improving the e-LKPD based on the 7E learning cycle
that was developed. Product validation by reviewing
three aspects, namely media, design, construction, and
content.

Evaluation Stage
The evaluation stage is carried out to determine the
success of the learning program product. The evaluation
stage is carried out based on summative evaluation
which is carried out to improve the resulting prototype.
Summative evaluation is carried out to determine
complex problem-solving and students' self-efficacy in
using the product after field trials. e-LKPD which has
been declared valid, is then carried out in a field trial to
7315
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determine the results of implementing e-LKPD based on
the 7E learning cycle in classroom learning. This test was
carried out to determine the practicality and
effectiveness of the product being developed.
Practicality data was obtained from observations of
learning implementation, readability tests, and tests of
student response results. validity and practicality
scoring using a Likert scale.

Product effectiveness data was obtained from
students' pretest and posttest scores regarding complex
problem-solving on Newton's Laws of Motion material
which was adopted by Weisdiyanti et al. (2023)
consisting of five essay questions and a self-efficacy scale
developed by Jerusalem et al. (2014) which consists of 10
statement items using a Likert scale. The research was
carried out at SMAN 1 Padang Cermin in Class XI using
two classes an experimental class and a control class.
Data obtained from the research results were processed
using SPSS by carrying out independent sample t-tests
and paired sample t-tests. The stages of developing e-
LKPD based on the 7E learning cycle to stimulate
complex problem-solving and student self-efficacy can
be seen in detail in Figure 1.

Result and Discussion

The author prepares the e-LKPD according to a
predetermined design. The e-LKPD that has been
developed consists of three parts. The introductory
section consists of a cover, foreword, table of contents,
learning outcomes, learning objectives, and study
instructions. The cover contains an illustration of the
material consisting of the title of the material, a picture
of the application of Newton's laws of motion in
everyday life, the name of the developer, the name of the
supervisor, and the level and level of school. Meanwhile,
the foreword, table of contents, learning outcomes,
learning objectives, and study instructions are written
according to the general guidelines for Indonesian
spelling.

The content is grouped into three sub-materials,
namely Newton's first law, Newton's second law, and
Newton's third law. Each sub-material consists of 7E
learning cycle activities, namely elicit, engage, explore,
explain, elaborate, evaluate, and extend. 7E learning
cycle leads to constructivist learning theory, where the
center of the constructivist learning process according to
Bada et al. (2015) is problems and collaboration.
Students are directed to use their strategies in learning,
while teachers guide students to a higher level of
knowledge (Masgumelar & Mustafa, 2021). Therefore,
the 7E learning cycle learning activities in e-LKPD can
stimulate complex problem-solving and grow students'
self-efficacy. An example of the content coverage in e-
LKPD can be seen in Figure 2.
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The closing part of the e-LKPD consists of a
reflection that includes complex problem-solving
questions about Newton's laws of motion and a self-
efficacy scale. The e-LKPD that has been developed and
packaged using Flip PDF media is then tested for
product validity. At the validation stage, an assessment
was carried out by experts consisting of two master's
lecturers in physics education and one teacher who had
completed a master's degree in physics education.
Validation tests include validation of design and media,
construct, and content. The data from the validation test
results from the three experts can be seen in Table 1.

Table 1. Validity Test Results

Evaluation Aspect Score (%) S?Zrir?%j
Usability 80.00
Legibility 80.00
Design and Display quality 79.92 78.08
Media Quality ’
of e-LKPD 76.00
management
Syntax 78.67
social systems 83.33
Reaction
C principles 81.67 31.96
ontent Support system 81.67 1
Companion
instructional 84.44
impact
Originality 78.67
Construct Language 84.45 79.87
Design 76.48

Based on Table 1, the average score for media and
design validation is 78.98% in the valid criteria. This
shows that the development of e-LKPD based on the 7E
learning cycle is suitable for use in terms of media and
design aspects. Based on the results of this assessment,
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the e-LKPD is feasible and can be tested on students,
because the appearance of the e-LKPD in terms of
images and videos, as well as readability can attract
students' enthusiasm for learning. This is supported by
research that teaching materials can attract students'
attention if the presentation of teaching materials is
equipped with attractive colors and images and arouses
students' interest in learning (Frisilla & Hardeli, 2022;
Jayanti et al., 2015). Therefore, it is supported by
Nurhidayah et al. (2021) that the selection of colors for
video displays, fonts, and background colors have
criteria that are easy to see.

Then, observing the content validation, the average
score was 81.96% with very valid criteria. This shows
that the development of e-LKPD based on the 7E
learning cycle is suitable for use in terms of content
aspects. The validity value of the e-LKPD obtained in the
content aspect is based on several reasons, namely that
the e-LKPD developed is appropriate based on student
needs, such as the breadth and depth of the material, so
that the e-LKPD can be used as teaching material that
helps students understand Newton's Law material
about motion. The LKPD is packaged with the help of
Flip PDF Corporate so that it makes it easier for students
to understand the lesson. These results are supported by
research by Lestari et al. (2021) that almost all students
like learning using the learning cycle model and
Hikmawati et al. (2020) that the learning cycle model
allows students to be active. Students can solve
problems with their concepts.

Then, observing the construct validation, the
average score was 79.87 % with valid criteria. This shows
that the development of e-LKPD based on the 7E
learning cycle is suitable for use in terms of construct
aspects. Based on the results of this assessment, the e-
LKPD is feasible and can be tested on students, because
the e-LKPD based on the 7E learning cycle that was
developed contains several contents that make learning
very interactive and interesting for students, including
discussion columns and practical activities. uses stage
simulation, video, animation, colors, and an attractive
appearance, so that students do not get bored easily
while learning. This can also create a sense of enjoyment
in students during the learning process which will
ultimately influence the level of complex problem
solving and student self-efficacy. Apart from language
rules, the most important part is creating open material.
This is by research with Chatri et al. (2023) regarding
language rules so that the interpretation does not create
false (ambiguous) meanings and is easy for students to
understand.

The practicality test was carried out through an e-
LKPD readability test by providing a rating scale given
to students, a learning implementation test through
observations made by observers while the researcher
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was teaching, and a student response test by providing
a rating scale given to students. The results of the
practicality test data can be seen in Table 2.

Table 2. Practicality Test Results

. o Average
Evaluation Aspect  Score (%) Score (%)
e-LKPD readability 79.35
Test .
readabilit convenience of e- 8114 80.24
y LKPD '
Implementatlor} of 84.00
learning
Implement ~ |mplementation of 85.00
b the social systems 83.00
ability test .
Implementation of
the reaction 80.00
principle
Effective 80.08
Test student Attractiveness 81.88 80.81
responses Efficient 79,71 ’
Convenience 81.57

Based on Table 2, the results of the analysis of the
readability test results by students, a percentage result

of 80.24% was obtained with the readability category
being very good, meaning that this e-LKPD can be used
in the learning process on Newton's Law of Gera
material. The product developed is considered practical
because the e-LKPD is easy to use and helps improve
students' complex problem-solving and self-efficacy.

Learning implementation test carried out by one
observer who is a Physics teacher who already has
teaching experience. Every aspect of implementing the
use of e-LKPD based on the 7E learning cycle can be
implemented with an average score of 83.00% in the very
good category. This means that the e-LKPD based on the
7E learning cycle used has activity steps, a question
system, and reaction principles that can stimulate
complex problem-solving abilities and grow students'
self-efficacy. Each activity in the 7E learning cycle
consisting of elicit, engage, explore, explain, elaborate,
evaluate, and extend is related to each other so that
learning is carried out in the order of these activities.
This research found that the cycle learning model was
able to increase students' activeness in analyzing and
solving problems (Ardi et al., 2021).

Learning activities using e-LKPD based on the 7E
learning cycle received a positive response from
students. Based on Table 2, the student response scale
consists of aspects of effectiveness, overall
attractiveness, efficiency, and convenience obtained an
average score of 80.81% and was categorized as very
good. The response of students to the use of e-LKPD
based on the 7E learning cycle is considered very
practical, this is because, in the e-LKPD based on the 7E
learning cycle, there are learning videos related to the
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material or practical activities so that students more
easily understand the material on Newton's Laws of
motion. Students also feel comfortable using e-LKPD
based on the 7E learning cycle, this can be seen from the
attractive appearance of the e-LKPD, each page can be
turned, there are videos of phenomena and learning,
then virtual practicum activities using PhET simulation,
apart from that Access to use e-LKPD based on the 7E
learning cycle is very easy, namely only accessed via a
link, so students are more motivated to learn. It is known
that teachers with an educational background in physics
and natural sciences also consider that PhET simulations
are suitable for their application in science learning and
that PhET simulations improve students' concepts
(Primanda et al., 2019; Rahmat et al., 2023).

The effectiveness of the e-LKPD based on the
learning cycle as a result of the development is seen from
aspects, namely the increase in complex problem-
solving abilities and students' self-efficacy before and
after using the e-LKPD. The effectiveness test used two
classes consisting of a control class (conventional
learning) and an experimental class (7E learning cycle
learning) which was carried out at SMA Negeri 1
Padang Cermin. The results of N-Gain complex
problem-solving and self-efficacy in the experimental
and control classes can be seen in Table 3.

Table 3. Results of N-Gain

Variable Class N-gain
Complex problem Control class 42.00%
solving Experimental class 56.00%
Self-efficacy Control class 46.00%

Experimental class 60.00%

The results of the students' N-Gain complex
problem-solving test showed a higher increase in the
experimental class compared to the control class with a
difference of 14.00% and students' N-Gain self-efficacy
showed a higher increase in the experimental class
compared to the control class with a difference of
14.00%. Based on Table 3, it is known that the
experimental class obtained N-Gain complex problem
solving of 56.00% which was categorized as effective and
self-efficacy of 60.00% which was categorized as
effective. The results of increasing complex problem-
solving and student self-efficacy can be seen from the
results of paired tests with normal data, namely the
paired sample t-test. The results of the paired tests can
be seen in Table 4.

Table 4. Paired Test Results

Variable Sig.
Complex problem solving 0.000
Self-efficacy 0.000

October 2024, Volume 10, Issue 10, 7313-7321

Based on the results in Table 4, it is known that
students' complex problem-solving has a significant
difference between the pretest and posttest with the sig
value < 0.05. The complex problem-solving results were
followed by significant self-efficacy results between self-
efficacy before and after learning with a sig value < 0.05.
Learning innovation can be done by choosing an
innovative effective and appropriate learning model to
improve self-efficacy (Amalya et al., 2021; Hasbie et al.,
2023).The results of this research show that the 7E
learning cycle can increase self-efficacy.

The learning that has been implemented is based on
the 7E learning cycle, where students find and
investigate problems with application activities, making
students challenged and growing students self-efficacy
in solving problems with Newton's laws of motion. This
is supported by research by Sritresna (2018) and Yuliana
et al. (2020) that the learning cycle learning model makes
students active in learning so that students can develop
knowledge optimally in learning.

The 7E learning cycle learning model which is
integrated into electronic LKPD makes it easier for
students to access the available videos. This is to
research by Diani et al. (2023) and Utami (2021) that e-
LKPD will make learning easier for students because it
is practical and presented in an interesting way which
can increase enthusiasm for learning. One of the learning
activities in the 7E learning cycle, namely exploring, can

be seen in Figure 3.
i K>

Figure 3. 7E Learning cycle activities

Data on N-Gain complex problem-solving and self-
efficacy in the experimental and control classes were
normally distributed, so the N-Gain difference test was
carried out using a parametric test, namely the
independent sample t-test. The 2-tailed sig results on the
different tests of complex problem-solving and self-
efficacy can be seen in Table 5.
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Table 5. Test The Difference Between Two Groups

Variable Sig.

Complex problem solving 0.000
Self-efficacy 0.001

The statistical test results obtained in Table 5 show
that there is a difference in the average N-Gain complex
problem-solving and self-efficacy of students in the
experimental and control classes. This means that the e-
LKPD based on the 7E learning cycle that was developed
is effective in stimulating complex problem-solving and
fostering student self-efficacy. The results of this
research are supported by the results of research
conducted by Primanda et al. (2019) and Fatih et al.
(2020) that a worksheet based on the 7E learning cycle is
effective and practical in increasing students' problem-
solving abilities and Puspita & Fardillah (2021) that the
7E learning cycle learning model is effective in
improving students’ self-efficacy.

Conclusion

Based on the results and discussions related to the
development of e-LKPD based on the 7E learning cycle
that has been carried out, it can be concluded that the e-
LKPD that has been designed according to the results of
the analysis has been tested for validity in terms of
media and design, content and construct aspects. Valid
results were obtained from the three experts.
Furthermore, the e-LKPD was tested for practicality in
terms of learning implementation, readability, and
student responses, and obtained very practical results.
Apart from that, the results of effectiveness tests have
been carried out at SMAN 1 Padang Cermin using the
N-Gain test, difference test, and paired test. The test
results showed a significant difference in the increase in
complex problem-solving and student self-efficacy
between the experimental class and the control class and
there was a significant difference in the increase in
complex problem-solving and self-efficacy in the
experimental class which was categorized as quite
effective. Therefore, these three test results show that the
e-LKPD based on the 7E learning cycle that has been
developed is wvalid, practical, and effective for
stimulating complex problem-solving and student self-
efficacy.
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