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Introduction

Education is one that is seen as the first and

Abstract: This study aims to produce a product in the form of Student Worksheets based
on Problem based learning models with a video-assisted scientific approach to improve
science process skills that are valid, practical, and effective. This study uses the Plomp
model, namely preliminary research, prototyping phase, and assessment phase. The
validity and practicality of the developed Student Worksheets were obtained through
validation and practicality questionnaire instruments, the effectiveness of Student
Worksheets on attitude competence used observation sheets, knowledge was carried out
by giving tests to students, and science process skills using performance assessment
sheets taken by observers learning takes place. The results of the Student Worksheet data
analysis were declared valid with an average value of 0.86. The practicality assessment
obtained an average value of 81.78 and 86.01 in the very practical category. The student
worksheets were declared effective in the attitude competencies of students in the very
good category and more than 85% of students obtained scores above the Minimum
Completeness Criteria, in the knowledge competence experienced an increase in gain
score of 0.63 in the medium category, and Assessment of science process skills obtained
an average value of 85.51 with a very good predicate.

Keywords: Student Worksheets, Problem Based Learning, Scientific Approach, Videos,
Science Process Skills.

they can develop their own potential, empower natural
potential and the environment for the benefit of their
lives. The success of an education is closely related

foremost means to improve the quality of human
resources that are superior and ready to compete in the
current era of globalization. Through education it is
hoped that all the potential of students can be optimally
developed in order to achieve development goals and
the nation's philosophy of life (Fauzi, 2017). Education is
the main program of each country to improve the quality
of human resources, and serves to maintain self-
existence in relations between nations. Each country
positions education as the basis for improving the
quality of human resources and the quality of life of the
nation (Festiyed dan Desmalinda, 2018). Education is
expected to provide human knowledge and skills so that

How to Cite:

relation to the problems encountered in order to achieve
success in the learning process.

In the learning process the teacher must be able to
encourage the development of student competence. In
this case, the teacher should be able to encourage
students' acquisition of new knowledge, improve
student skills, gain student learning experience and
build attitudes that allow students to learn (Asrizal et al.,
2019). This educational development is carried out to
answer and face the challenges of the development of
science and technology in the future. One of the sciences
that support Science and Technology is physics.
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Physics is part of science, which is a science that
studies natural phenomena, not only as knowledge but
more on its implementation and role in human life
(Ramli et al., 2020). Physics, one of the scientific studies,
is closely related to the process of studying phenomena
in the universe through scientific methods (Festiyed &
Yulkifli, 2013). Physics is one of the fields of science that
underlies the development of advanced technology and
the concept of living in harmony with nature. Physics
not only makes a real contribution to the development
of technology, but physics education also forms people
who have good reasoning and thinking power, are
creative, intelligent in solving problems and educating
students in learning.

Learning objectives describe the processes and
results expected to be achieved by students in
accordance with basic competencies, namely the nature
of learning objectives does not only refer to maximum
learning outcomes, but the importance of the process in
each of these learning (Azzah et al., 2021). In the learning
process many problems are often found. Several studies
have shown that achieving competence through the
teaching and learning process in the classroom often
faces obstacles caused by many factors, for example the
learning environment (Maison et al.,, 2019), the not
maximal implementation of practicum and the use of
student worksheets (Hidayati & Masril, 2019),
misconceptions experienced by students (Maison et al.,
2020), and science process skills are still low (Maison et
al., 2019). The above facts are similar to the results of
observations with physics teachers at a public school at
SMAN 1 Ulakan Tapakis which shows that students'
science process skills are still low.

To improve students' science process skills in
learning can be done using student worksheets (SWS).
SWS are one of the tools used to assist and facilitate
learning and learning activities (Marsa et al., 2016). SWS
is a printed teaching material in the form of sheets of
paper containing material, summaries, and instructions
for implementing learning tasks that must be done by
students, both theoretical and practical which refer to
the basic competencies that students must achieve in
learning (Prastowo, 2014). In the learning process, using
a learning model that is in accordance with the
characteristics of learning material.

One of the learning models recommended in the
2013 curriculum is the problem-based learning (PBL)
model. According to Argusni & Sylvis (2019) which
states that PBL is a learning process based on problems
that ask students to solve them scientifically. PBL is
related to science process skills because science process
skills are needed to solve a problem and encourage
students to form concepts independently (Janah et al.,
2018). Previous research stated that SWS based on PBL
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were developed to improve students' SPS to achieve 87%
student completeness (Arimurti & Purnomo, 2018). SWS
based on PBL can train SPS in the overall valid criteria
(Maryam et al., 2018).

The learning process according to the 2013
curriculum is using a scientific  approach.
Implementation of the 2013 curriculum in learning with
a scientific approach is a learning process designed in
such a way that students actively construct concepts,
laws or principles through the stages of observing,
formulating hypotheses, collecting data, analyzing data,
and drawing conclusions and communicating (Hosnan,
2014). To make it easier for students to master important
concepts in learning, in addition to appropriate learning
approaches and models, appropriate learning methods
are also needed, namely the presentation method using
learning videos.

Learning videos are media used to convey material
to students in order to achieve learning objectives.
Learning videos are a combination of various media,
namely images, audio, video, animation, and others that
can be used in the learning process. Learning videos can
be used to understand the material being studied by
students including abstract and complex concepts
(Yelensi et al., 2020) so that students can get interesting
learning. Based on research by cahyono et al. (2017),
learning videos have a significant effect on students'
SPS. The results of previous studies also show that
learning videos can significantly improve students' SPS
(Fitriyanto & Sucahyo, 2016).

Based on the problems that have been raised, as an
effort to improve the quality of learning physics, it is
necessary to do research on the development of teaching
materials in the form of SWS based on the PBL model
with a video-assisted scientific approach to improve
science process skills that can be used in learning
physics. The development of SWS based on the PBL
model with a video-assisted scientific approach is
expected to have an impact on improving students' SPS
to make them better.

Method

The type of research conducted is research and
development. This study aims to produce a product in
the form of SWS based on PBL models with a video-
assisted scientific approach to improve science process
skills that are valid, practical, and effective. Design
research will be carried out using the Plomp model
(2013). Design research as development studies
(development research) with three stages, namely:
preliminary research, development or prototyping
phase (iterative design phase), and assessment phase
(semi-summative evaluation) (Plomp, 2013).
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The initial investigation stage aims to obtain
information about existing problems and the possibility
of needing improvements and innovations as well as to
get an overview of the temporary characteristics of the
products being developed for use in learning activities.
Important activities that will be carried out in this step
are needs analysis and analysis of student
characteristics. Furthermore, at the Development or The
Prototyping Phase which aims to design a solution to the
problem identified at the initial investigation stage.
Activities carried out at the development or prototype
stage include prototypes I, 1I, II, and IV. Furthermore,
the assessment stage is the final stage of research
development. At this stage a practicality test is carried
out by filling out a questionnaire by the teacher and
students as well as testing the effectiveness of using
problem-based learning SWS with a video-assisted
scientific approach to improve students' SPS.

The test subjects for the development of SWS based
on PBL models with a video-assisted scientific approach
to improve students' SPS were carried out in class XI IPA
SMAN 1 Ulakan Tapakis. The type of data in this study
is primary data, namely data obtained from the results
of product trials in the form of validity trials of SWS
accompanied by videos conducted by validators,
practicality data by teachers and students, and
effectiveness data obtained from the implementation of
learning according to the device of observer and
evaluation of students.

The instrument used in this development research
was, at the Preliminary Research stage , an instrument
was used in the form of a questionnaire consisting of a
needs analysis and an analysis of the characteristics of
students. Furthermore, at the Development or
Prototyping, namely self-evaluation sheets and SWS
validation sheets based on PBL models with video-
assisted scientific approaches to improve students' SPS
by experts. Then at the assessment stage, namely the
practicality assessment questionnaire sheet which was
filled out by the teacher and students was given after the
teacher and students saw and used the SWS based on the
PBL model with a video-assisted scientific approach to
improve SWS in small groups and large group (field
test). Furthermore, evaluating the effectiveness of
student worksheets based on PBL models with a video-
assisted scientific approach to improve SPS in three
aspects, namely attitude competence using observation
sheets, knowledge is carried out by giving tests to
students, and SPS using performance assessment sheets
taken by the observer during the learning process takes
place.

The data analysis technique used is descriptive data
analysis by describing the validity, practicality, and
effectiveness of SWS based on PBL models with a
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scientific approach assisted by Video Videos to improve
SPS. The data analysis techniques used in this study are
as follows:

Preliminary Research Phase

Data analysis techniques for needs analysis
questionnaires and student analysis using a Likert scale.
The categories of needs analysis and analysis of student
characteristics are obtained by calculating the scores
obtained from each respondent using the Equation.

X

Sk = x 100 (1)

Xmax

Data analysis to assess the needs analysis for each
indicator uses the provisions in Table 1.

Table 1. Categories of Needs Analysis and Student
Characteristics Analysis

Category Achijevement Rate
Very good 90< N <100
Good 75<N =90
Not enough 60<N<75
Very less <60
(Kemendikbud, 2013)

Product Validation

Product evaluation based on a questionnaire that
has been filled out by experts is analyzed to determine
the level of validity of the product developed using a
Likert scale. Giving a value of validity using the Aiken's
V formula, Equation 2.

_ ZIs
V =] &

The validity category can be seen in Table 2.

Table 2. Validity Category

Achievement Rate Criteria
>0.6 Valid
<0.6 Invalid
(Azwar, 2015)

Product Practicality

The practicality of the product is analyzed based on
a questionnaire that has been filled out by educators and
students. Giving a value of validity by using the
Equation 3.

Practicality Value(PV) =

score obtained 100 (2)

maximum score

Interpreted values correspond to the categories
shown in Table 3.
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Table 3. Categoris of Practicality Assessment

% intervals Category
81-100 Very Practical
61-80 Practical
41-60 Pretty Practical
21-40 Less Practical
0-20 Impractical
(Yanto, 2019)

Product Effectiveness
The percentage of completeness of the learning

outcomes of students' attitudes uses the Equation 4.

sobtained score

Affective Value (AV) = i seore X100% 4)

The criteria for evaluating student attitudes are in
accordance with Table 4.

Table 4. Attitude Assessment Category

% intervals Category
81-100 Very Practical
61-80 Practical
41-60 Pretty Practical
21-40 Less Practical
0-20 Impractical
(Yanto, 2019)

students' knowledge competency values by using
the Equation 5.
(Spost)—(Spre)
<g>= —Post_ _pre.
877 100%—(Spre) ®)
N-gain calculation is then converted using the
criteria shown in Table 5.

Table 5. Criteria for Normalized Gain

intervals Criteria
(<g>)>0.7 Tall
0.3 =(<g>) <0.7 Currently
(<g>) <0.3 Low
(Hake, 1999)

Students' SPS are analyzed using the following
Equation 6.

J ==100% (6)

The criteria for assessing students' SPS are in
accordance with Table 6.

Table 6. SPS Assessment Category

% intervals Category
81-100 Very Practical
61-80 Practical
41-60 Pretty Practical
21-40 Less Practical
0-20 Impractical
(Yanto, 2019)
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Result and Discussion

Preliminary Research Phase

At the preliminary research stage it aims to find out
what problems teachers and students face. The analysis
carried out is needs analysis and analysis of student
characteristics.

Needs analysis aims to find out the fundamental
problems faced by students in learning physics to
develop teaching materials. The analysis was carried out
by giving questionnaires to teachers at SMAN 1 Ulakan
Tapakis, SMAN 1 Nan Sabaris, and SMAN 1 Enam
Lingkung. Based on the observations made, it is known
that students do not yet have an understanding of facts,
concepts, principles, and procedural in the learning
process, teachers still rarely use teaching materials in the
form of SWS which contain learning approaches and
models and students are less active in carrying out
practicum activities. Furthermore, the results of the
analysis of the characteristics of students show that
students' learning motivation is still lacking and
students' SPS are still low.

Based on this, teaching materials are needed that
can motivate students to learn and can improve
students' SPS. The results of the study Ubaidillah (2016)
state that the development of SWS can improve students'
SPS. SWS based on problem based learning to practice
science process skills with valid categories (Margareta &
Purnomo, 2018). The results of previous studies also
show that SWS based on a scientific approach that have
been developed train students' SPS(Syafi'ah & Laili,
2020).

Development or Prototyping Phase

This stage begins after the initial investigation
phase (Preliminary Research Phase) is completed.
During this step, the prototype model is iteratively
developed, evaluated, and revised. This step has a
microcycle that helps in developing and improving the
product until it produces a valid and practical product
result. In this development or prototype phase, the
product is developed in several stages, namely
Prototype 1, Prototype 1I, Prototype III, and Prototype
IV.

In prototype I determine the validity level of SWS
based on a PBL model with a video-assisted scientific
approach designed. Based on the validation results, an
analysis was carried out. If the results of the analysis
state that it is not valid, then it is revised so that the SWS
is obtained based on a PBL model with a valid video-
assisted scientific approach. SWS based on the PBL
model with a video-assisted scientific approach can be
seen in Figure 1.
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igure 1. SWS based on the PBL model with a Video-assisted
scientific approach
There were several things that were done at the
protomodel I stage, namely: a) Doing a self-evaluation,
namely revising the designed SWS yourself. Self
evaluation uses self-evaluation sheets, b) Consults and
discusses SW Sthat have been expertly designed. This
uses a SWS validation sheet based on a PBL model with
a video-assisted scientific approach. The validation
results of SWS based on the PBL model with a video-
assisted scientific approach by a team of experts can be
seen in table 7.

Table 7. Results of SWS validation assessments based on
PBL models with video-assisted scientific approaches.

Aspect V grade Criteria
Content eligibility 0.87 Valid
Presentation eligibility 0.88 Valid
language eligibility 0.84 Valid
Graphical eligibility 0.83 Valid
Average 0.86 Valid

Based on Table 7, it is stated that the SWS
developed are in the valid category with an average
value of 0.86, where in the aspects of content,
presentation, language, and graphics the Aiken's V score
is greater than 0.6. So, SWS based on PBL models with
video-assisted scientific approaches can be used in the
learning process. This is in line with the opinion of Ridho
et al (2020) which states that if a teaching material can be
declared valid if all of its components meet the
minimum valid criteria..

After the revision was carried out, there was
prototype I, then it was continued to stage two, namely
prototype II , namely with the following steps: a)
Conducting individual evaluations. This evaluation is
carried out by asking students for comments on the SWS
that has been designed, b) Conduct small group
evaluations. This evaluation is carried out by practicing
the SWS that have been designed to a group of students.
Based on the results of the evaluation, revisions were
made. The results of individual evaluations and small
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group evaluations were obtained through evaluation
sheets.

The practical value of SWS based on PBL models
with a scientific approach assisted by the One to One
Evaluation video stage can be seen in Table 8.

Table 8. The practicality value of SWS the One-to-One
Evaluation stage

Aspect Mark Practicality Criteria
convenience 80.00 Practical
Practicality 84.72 Very Practical
Attractiveness 7917 Practical
Average 81.30 Very Practical

In general, all samples of the three samples stated
that they understood the SWS easily in terms of
language, instructions, and the contents of the SWS.
This can be seen from the average score of Student
Worksheets at the One to One Evaluation stage , which
is 81.30 with very practical criteria. The results of
previous studies also show that the SWS developed are
practical to use (Lestari et al., 2018).

The results of the One to One Evaluation stage are
called Prototype III. After being revised based on
individual evaluation input and small group
evaluations, a field test was carried out. Field tests were
carried out under the same conditions as the actual
conditions. All of these evaluations aim to see the
practicality of small group evaluations. This evaluation
is carried out by practicing the SWS model PBL with a
video-assisted scientific approach that has been
designed. If the Student Worksheet If it is not practical,
then it is revised, in order to obtain SWS accompanied
by a practical video. The practicality of SWS is seen from
observations during the implementation of learning,
and giving questionnaires. The instruments used were
observation sheets and practicality questionnaires for
educators and students.

The practical value of SWS based on the PBL model
with a video-assisted scientific approach to the Small
Group Evaluation stage can be seen in Table 9.

Table 9. The practicality value of SWS in the Small
Group Evaluation stage

Aspect Mark Practicality Criteria
convenience 80.28 Practical
Practicality 83.80 Very Practical
Attractiveness 81.25 Very Practical
Average 81.78 Very Practical

Based on Table 9 it can be seen that the SWS are in
the practical criteria in the aspect of convenience while
the SWS are in the very practical criteria in the aspects of
practicality and attractiveness. In this case, in general, of
the nine samples, they stated that they understood easily
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in terms of the language of the work instructions,
appearance, and contents of the SWS. This is from the
average value of SWS at the Small Group Evaluation
stage , which is 81.78 with very practical criteria. This is
in accordance with the statement of Novia et al (2021)
that PBL oriented SWS are easy to use in learning.

The results at the Small Group Evaluation stage are
called prototype IV. In prototype IV Added support for
analyzing context and user needs. These components
were incorporated into the protomodel III, thereby
extending its functionality.

Furthermore, the results of the practical analysis of
students at the Field Test Evaluation stage . Practicality
average value of 33 sample people. The practicality
value of SWS for student responses at the Field Test
Evaluation stage can be seen in Table 10.

Table 10. The practicality value of SWS according to
students in the Field Test stage

Aspect Mark Practicality Criteria
convenience 79.99 Practical
Practicality 80.05 Practical
Attractiveness 77 44 Practical
Average 79.16 Practical

Based on Table 10 shows that SWS are in practical
criteria in terms of convenience, practicality, and
attractiveness. The results of previous studies also show
that PBL oriented SWS are practically used in physics
learning (Novia et al, 2021). Furthermore, the
practicality assessment of SWS at the Field Test stage
was seen from the teacher's response which included
aspects of practicality, convenience, implementability,
and time effectiveness. This is in accordance with the
opinion of the practical value of SWS according to the
teacher can be seen in Table 11.

Table 11. The practicality value of SWS according to the
Field Test stage Teacher

Aspect Mark Practicality Criteria
Practicality 86.11 Very Practical
convenience 85.72 Very Practical
Execution 88.89 Very Practical
Time Effectiveness 83.33 Very Practical
Average 86.01 Very Practical

The average value of practicality from three
teachers shows that SWS are in very practical criteria in
terms of practicality, convenience, implementability,
and time effectiveness. This is in line with the opinion of
Lestari et al. (2018) that SWS can help study time more
efficiently.
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Attitude Competency Assessment Results

Assessment of student attitude competency is
carried out at each meeting by one observer through the
student attitude observation sheet. Student attitude
assessment was carried out at three meetings on
elasticity and Hooke's law. This assessment is carried
out to see the extent to which the wishes and good
attitudes of students respond to the learning that is
carried out. The results of observations on student
attitudes can be briefly seen in Table 12.

Table 12. Recapitulation of Student Attitude
Competency Assessment Results

Attitude Meeting Value (%) Average Criteria
Aspect 1 I 11

Curiosity 81.82 81.06 86.36 83.08 Very good
Thorough 7879 83.33 84.09 82.07 Very good
Cooperation  86.36 85.61 83.33 85.10 Very good
Responsibili 8712 87.88 89.39 88.13 Very good

Table 12 shows the attitude of students is in the very
good category and more than 85% of students get scores
above the MCC. At each meeting the attitudes of
students experienced an increase and a decrease. The
attitudes that experienced the most significant
improvement were conscientiousness and
responsibility. This shows that SWS with PBL models
can increase the accuracy and responsibility of students
in developing and presenting their work, as well as
analyzing data during experiments on elasticity and
Hooke's law. In general, the attitude of students in using
SWS accompanied by video based on PBL models is
getting better during the learning process. Using the PBL
model can motivate students to increase their attention
and get them actively involved in fun and meaningful
learning experiences (Parasamya & Wahyuni, 2017).
This shows that student worksheets based on PBL
models are in the effective category so that they can be
used in physics learning to improve students' SPS.

Knowledge Competency Assessment Results

Assessment of students' knowledge competence
can be determined by conducting tests before and after
using Student Worksheets PBL models with video-
assisted scientific approaches. Students do the pretest
and posttest by answering multiple choice questions
with a total of 20 questions. The results of the pretest and
posttest tests of students in using the Student Worksheet
can be seen in Table 13.
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Table 13. Pretest and posttest calculation data

Statistical Parameters Pretest  Posttest gains
Average value 52.12 82.12
Variance 34.42 43.80
Standard deviation 5.87 6.62

lowest value 35.00 75.00 0.63
The highest score 65.00 90.00 '
Median 50.00 80.00

mode 50.00 80.00

value range 30.00 35.00

Based on the comparison between the results of the
pretest and posttes, it can be calculated the increase in
the knowledge competence of students using the gain
score. Based on the analysis of knowledge competence
using the gain score, it can be stated that there is an
increase in the average learning outcomes. This can be
seen from the results of an increase in the gain score of
0.63 in the moderate category. This is in line with the
research of Yuliska et al (2020) which states that the
results of students' knowledge competency tests result
in increased gain scores of 0.64 in the moderate category.
Thus, it can be concluded that SWS based on PBL models
with video-assisted scientific approaches to improve SPS
are declared effective for use in learning.

SPS Assessment Results

Data on the effectiveness of using SWS were also
obtained from the results of observations on SPS while
conducting experiments on elasticity and Hooke's law.
Assessment of SPS during three meetings consists of ten
aspects. The ten aspects are Observing (M1) , Inferring
(M2) , Identifying Variables (M3) , Predicting (M4) ,
Formulating Hypotheses (M5) , Interpreting (M6) ,
Applying Concepts (M7) , and Communicating (M8) .
Data from observations of students' science process skill
competencies by observers can be briefly seen in Table
14.

Table 14. Results of Data Analysis of Students' SPS
Meeting Value (%)

Aspect I 1 1 Average
Observing (M1) 80.30 83.33 84.09 82.57
Inferring (M2) 85.61 86.36 84.09 85.35
Identifying

Variables (M3) 87.12 83.33 85.61 85.35
Predict (M4) 87.12 84.09 86.36 85.86
Formulating a

Hypothesis (M5) 86.36 84.85 86.36 85.86
Interpret (M6) 85.61 84.09 87.12 85.61
Applying

Concepts (M7) 86.36 87.12 84.85 86.11
Communicate

(M8) 8788 87.12 87.12 87.37
Average 85.80 85.04 85.70 85.51
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Table 14 shows the average value of students' SPS
is 85.51 with a very good predicate and more than 85%
of students get scores above the MCC. This means that
SWS based on PBL models with a video-assisted
scientific approach in class XI learning are effective in
their implementation and increase student activity in the
learning process. This is due to the use of SWS based on
PBL models with a video-assisted scientific approach
that makes students' SPS visible and increase according
to the aspects being assessed. This means that SWS
based on PBL models with a scientific approach make
students active, creative, and able to work together in
groups, as well as being able to build their knowledge in
scientific investigations individually and can develop
SPS. The PBL model requires students to carry out
authentic investigations to find solutions to real
problems (Handayani et al., 2018). The results of
previous studies also show that SWS are oriented
towards a scientific approach, SPS have increased
(Anggriani et al., 2023).

Overall, more than 85% of students used the SWS
which was developed to score above the MCC with a
very good predicate on attitude and skill competencies.
Whereas in the knowledge competency there is a very
significant difference when carrying out tests before and
after using the SWS model PBL with a video-assisted
scientific approach. This shows that SWS approaches are
effectively used in physics learning to improve students'
SPS.

Conclusion

Based on the development that has been carried out
on SWS based on PBL models with a video-assisted
scientific approach to improve students' SPS that are
valid, practical, and effective. So, it was found that the
SWS produced in this development research had a valid
validity level based on the validator's assessment with
an average value of 0.86. At the practicality level, the
average value of SWS in the very practical category was
obtained at the Small Group Evaluation stage, namely
81.78 and at the field test stage, namely 86.01. The
effectiveness of SWS based on PBL models with a video-
assisted scientific approach can be seen from the
assessment carried out on the competence of attitudes,
knowledge, and SPS. The assessment carried out on the
attitude competence of students is in the very good
category and more than 85% of students get scores above
the MCC. In the knowledge competency analysis carried
out using the gain score, it can be stated that there is an
increase in the average learning outcomes. This can be
seen from the results of an increase in the gain score of
0.63 in the moderate category. The assessment of SPS
was obtained from observations of SPS during
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experiments with an average score of 85.51 with a very
good predicate and more than 85% of students scored
above the MCC. This shows that SWS based on PBL
models with video-assisted scientific approaches are
effectively used in physics learning to improve students'
SPS.

Acknowledgments

During the research, the author received a lot of support,
guidance, direction and input from various parties, so on this
occasion the author would like to thank the lecturers of the
physics education postgraduate program at Padang State
University. Furthermore, to the principal and teachers at
SMAN 1 Ulakan Tapakis who have provided the opportunity
and permission to carry out this research.

Author Contributions

conceptualizing ideas, preparing designs, and drafting Elvi
Suryanti and Festiyed's articles. Festiyed scientifically
designed the development of LKPD accompanied by video.
Elvi Suryanti conducted research on the development of
worksheets accompanied by videos based on problem-based
learning models with a scientific approach.

Funding
This research was independently funded by Elvi Suryanti.

Conflicts of Interest
No Conflicts of interest.

References

Anggriani, P., Koto, 1, & Winarni, E. W. (2023).
Pengembangan LKPD Berorientasi Pendekatan
Saintifik untuk Meningkatkan Keterampilan
Proses SAINS Siswa Kelas V. Jurnal KAPEDAS
Kajian ~ Pendidikan ~ Dasar,  2(1),  145-155.
https:/ /doi.org/10.33369/kapedas.v2i1.24706

Argusni, R, & Sylvia, L (2019). Implementasi
Pelaksanaan Model Problem Based Learning
Untuk Meningkatkan Kemampuan Problem
Solving Siswa Kelas XI IISSMAN 16 Padang. Jurnal
Sikola: Jurnal Kajian Pendidikan Dan Pembelajaran,
1(1), 52-59.
https:/ /doi.org/10.24036/sikola.v1i1.9

Arimurti, & Purnomo. (2018). Pengembangan Lembar
Kegiatan Siswa Berbasis Problem Based Learning
Pada Materi Ekologi untuk Melatihkan
Keterampilan Proses Sains Siswa. Journal Berkala
Ilmiah Pendidikan Biologi (BioEdu), 3(3), 571-579.
https:/ /doi.org/10.26740/bioedu.v12n2

Asrizal, A., Amran, A., Ananda, A., & Festiyed, F. (2019).
Effects of instructional material of natural science
with literacy skills of our respiratory and excretory
health theme on academic achievement of
students. Journal of Physics: Conference Series,
1317(1), 0-7.  https://doi.org/10.1088/1742-

July 2023, Volume 9 Issue 7, 5673-5681

6596,/1317/1/012174

Azwar, S. (2015). Penyusunan Skala Psikologi Edisi 2.
Pustaka Belajar.

Azzah, R. A., Utami, W. B., & Amaliyakh, R. (2021).
Analisis Ketercapaian Tujuan Pembelajaran dalam
Penyelesaian Soal Matematika. Jurnal Dialektika
Proggram Studi Pendidikan Matematika, 8(2), 569-
583. https:/ /doi.org/10.58436/jdpmat.v10il

Cahyono, B. A. D,, Sutarto, S., & Mahardika, I. K. (2017).
Model Pembelajaran REACT
(Relating, Experiencing, Applying,Cooperating,
Transfering) disertai Media Video Kejadian Fisika
Terhadap Keterampilan Proses Sains dan Hasil
Belajar Siswa dalam Pembelajaran Fisika di SMA.
Jurnal Edukasi, 4(3), 20.
https:/ /doi.org/10.19184 /jukasi.v4i3.6155

Fauzi, A. (2017). Nidhomul Haq Vol 2 No: 2 Juli 2017
ISSN 2503-1481 Ahmad fauzi/Kepemimpinan
Kepala Madrasah dalam Mengembangkan LPI
Ahmad Fauzi / Kepemimpinan Kepala Madrasah
dalam Mengembangkan LPIL. Jurnal Manajemen

Pendidikan Islam, 2, 53-64.
https://doi.org/10.31538 /ndh.v2i2.22
Festiyed dan Desmalinda. (2018). Pengembangan

Sumber Energi Listrik Alternatif Terbarukan untuk
Meningkatkan Kreativitas dan Aktivitas Siswa
Pada Pembelajaran Fisika. Prosiding Seminar
Nasional Hibah Program Penugasan Dosen Ke Sekolah

(PDS), November, 120-125.
http:/ /pdsunp.ppj.unp.ac.id/index.php/PDSUN
P/article/view /18

Festiyed, & Yulkifli. (2013). Internalisasi Integrasi
Karakter = Religius pada  Materi  Fisika.
Repository.Unp.Ac.1d, 32(2), 140-154.

http:/ /repository.unp.ac.id/id/eprint/15369
Fitriyanto, 1., & Sucahyo, L. (2016). Penerapan Software

Tracker Video Analyzer pada Praktikum
Kinematika Gerak. Jurnal Inovasi Pendidikan Fisika,
05(03), 92-97.

https:/ /doi.org/10.26740/ipf.v5n3.p %25p

Hake, R. R. (1999). Analyzing Change/Gain Scores. AREA-
D American Education Research Association’s
Devision. D,  Measurement and  Reasearch
Methodology. Indiana University.

Handayani, S, Mandasari, N., & Based, P. (2018).
Pengembangan Lembar Kerja Siswa (LKS) Berbasis
Problem Based Learning Untuk Meningkatkan
Kemampuan. Jurnal Pendidikan Matematika : Judika
Education, 1, 144-151.
https://doi.org/10.31539/judika.v1i2.412

Hidayati, H., & Masril, M. (2019). Penggunaan LKM
Untuk Menunjang Kegiatan Laboratorium Virtual
Fisika Inti. Jurnal Penelitian Pendidikan IPA, 5(2),
149. https:/ /doi.org/10.29303 /jppipa.v5i2.250

Hosnan. (2014). Pendekatan Saintifik dan Kontekstual dalam
5680



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Pembelajaran Abad 21. Anggota IKAPL

Janah, M. C.,, Widodo, A. T., & Kasmui, D. (2018).
Pengaruh Model Problem Based Learningterhadap
Hasil Belajar dan Keterampilan Proses Sains. Jurnal
Inovasi  Pendidikan  Kimia, 12(2), 2097-2107.
https://doi.org/10.15294/jipk.v12i1.13301

Kemendikbud. (2013). Permendikbud 81 A tahun 2013
tentang Pendekatan Sainitifk. Depdiknas.

Lestari, L., Alberida, H., & Rahmi, Y. L. (2018). Validitas
dan Praktikalitas Lembar Kerja Peserta Didik
(LKPD) Materi Kingdom Plantae Berbasis
Pendekatan Saintifik untuk Peserta. Jurnal Eksakta
Pendidkan (JEP), 2(November).
https:/ /doi.org/10.24036/jep/ vol2-iss2 /245
Validitas

Maison, Darmaji, Astalini, Kurniawan, D. A, &
Indrawati, P. S. (2019). Science process skills and
motivation. Humanities and Social Sciences Reviews,
7(5), 48-56.
https:/ /doi.org/10.18510/hssr.2019.756

Maison, M., Lestari, N., & Widaningtyas, A. (2020).
Identifikasi Miskonsepsi Siswa pada Materi Usaha
dan Energi. Jurnal Penelitian Pendidikan IPA, 6(1),
32-39. https:/ /doi.org/10.29303 /jppipa.v6il.314

Margareta, I. R., & Purnomo, T. (2018). Validitas LKPD
Berbasis Problem Based Learning (Pbl) Pada
Materi Perubahan Lingkungan Untuk Melatihkan
Keterampilan Proses Sains. BioEdu Berkala Ilmiah
Pendidikan Biologi, 7(2), 113-118.
https://doi.org/10.26740/bioedu.v12n2

Marsa, Yusminah, H., & Taiyeb, A. M. (2016). Pengaruh
Penggunaan Lembar Kerja Peserta Didik Berbasis
Pendekatan Ilmiah terhadap Aktivitas dan Hasil
Belajar IPA Biologi Kelas VII Peserta Didik SMP
Negeri 2 Watampone. Http;/Eprints.Unm.Ac.1d/.
http:/ /eprints.unm.ac.id /id /eprint/3085%0A

Maryam, A., Raharjo, & Purnama, E. R. (2018). Validitas
Lembar Kegiatan Peserta Didik Berbasis Problem
Based Learning pada Materi Sistem Peredaran
Darah Untuk Melatihkan Keterampilan Proses.
BioEdu Berkala Ilmiah Pendidikan Biologi, 7(2), 201-
209.
http:/ /ejournal.unesa.ac.id /index.php/bioedu

Novia, Husna, & Zulva, R. (2021). Pengembangan LKPD
Dinamika Rotasi dan Kesetimbangan Benda Tegar
Berorientasi Problem Based Learning. Journal of
Natural Science and Integration, 4(2), 214-221.
https:/ /ejournal.uin-
suska.ac.id/index.php/JNSI/article/view /14428
/6878

Parasamya, C. E., & Wahyuni, A. (2017). Upaya
peningkatan hasil belajar fisika siswa melalui
penerapan model pembelajaran problem based
learning (pbl). Jurnal Ilmiah Mahasiswa (JIM)

July 2023, Volume 9 Issue 7, 5673-5681

Pendidikan Fisika, 2(1), 42-49.
https:/ /jim.usk.ac.id/ pendidikan-
fisika/article/view /2145

Plomp, T. (2013). Educational Design Research
Educational Design Research. Netherlands Institute
for  Curriculum  Development: ~ SLO,  1-206.
http:/ /www- eric.ed.gov/ ERICWebPortal / record
Detail?accno=E]J815766

Prastowo, A. (2014). Panduan Kreatif Membuat Bahan Ajar
Inovatif. Diva Pres.

Ramli, R., Sari, Y. S., Selisne, M., Fisika, J., Padang, U. N.,
& Hamka, J. P. (2020). Pengembangan Lembar
Kerja Peserta Didik Fisika Berbasis Pendekatan
Science , Technology , Engineering , and
Mathematics untuk Meningkatkan Berpikir Kritis
Peserta Didik. JEP (Jurnal Eksakta Pendidikan), 4, 10-
17.  https://doi.org/10.24036/jep/ vol4-iss1/405
Pengembangan

Ridho, M. H., Wati, M., Misbah, M., & Mabhtari, S. (2020).
Validitas Bahan Ajar Gerak Melingkar Berbasis
Authentic Learning Di Lingkungan Lahan Basah
Untuk Melatih Keterampilan Pemecahan Masalah.
Journal of Teaching and Learning Physics, 5(2), 87-98.
https:/ /doi.org/10.15575/jotalp.v5i2.8453

Syafi’ah, R., & Laili, A. M. (2020). Pengembangan Lks Ipa
Smp Kelas Vii Berbasis Pendekatan Saintifik Untuk
Melatihkan Keterampilan Proses Ipa Siswa.
LENSA (Lentera Sains): Jurnal Pendidikan IPA, 10(2),
104-113.
https://doi.org/10.24929/lensa.v10i2.115

Ubaidillah, M. (2016). Pengembangan LKPD Fisika
Berbasis Problem Solving untuk Meningkatkan
Keterampilan Proses Sains dan Keterampilan
Berpikir Tingkat Tinggi. Jurnal EduFisika, 01(02), 9-

20. https:/ /online-
journal.unja.ac.id/EDP/article/download /3425/
pdf/6873

Yanto, D. T. P. (2019). Praktikalitas Media Pembelajaran
Interaktif pada Proses Pembelajaran Rangkaian
Listrik. INVOTEK: Jurnal Inovasi Vokasional Dan
Teknologi, 19(1), 75-82.
https:/ /doi.org/10.24036/invotek.v19i1.409

Yelensi, Y., Wiyono, K., & Andriani, N. (2020).
Efektivitas Penggunaan Video Pembelajaran
Materi Usaha dan Energi Berbasis Permainan
Tradisional. Jurnal Pijar Mipa, 15(1), 1-6.
https://doi.org/10.29303 /jpm.v15i1.1119

Yuliska, R., Syafriani, S., & Ramli, R. (2020). Efektivitas
Pengembangan LKPD Fisika SMA/MA Berbasis

Inquiry Training untuk Meningkatkan
Kemampuan Berpikir Kreatif Peserta Didik. Jurnal
Eksakta Pendidikan (Jep), 4(1), 89.

https:/ /doi.org/10.24036/jep/vol4-iss1/428

5681



