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Abstract

Student Activity Sheet (LKPD) is an activity sheet containing tasks carried out by students,
containing instructions, steps to complete a task in the form of theory or practice. LKPD can be used
to improve students' creative thinking skills because the use of LKPD involves activities such as
investigation and thinking activities such as analyzing and solving problems. LKPD development
aims to determine the validity of LKPD, student responses and the effectiveness of LKPD in
improving creative thinking skills. LKPD development using the ADDIE method, data collection
techniques in this study were descriptive analysis and N-gain test. The samples in this study were
two design expert lecturers, material experts and learning experts, as well as class V11l and 30 class
VIII students of junior high school RK Deli Murni Delitua. Based on the validation of design
experts, learning experts and media material experts, students' responses are very good and LKPD
can improve students' creative thinking skills, which can be seen from the N-gain calculation, which
is 0.71 high category.
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Introduction

The digital era of the 21st century, the
progress of science and technology (science
and technology) is growing and advancing
which requires human resources (HR) to
synergize and integrate cognitive and skills so
that they become humans who can adapt and
compete. In fact, Indonesia is a country that
has entered the 21st century and still has low
quality human resources. Science and
technology  (science and  technology)
continues to develop in line with human
civilization that continues to develop, so that
the field of education also undergoes
significant changes. Education is a means or
space to develop the personality and potential
that exists in students in accordance with the
values that apply in social life so that they
experience changes for the better (lrawati,
2021). The low level of human resources is
influenced by the level of education in
Indonesia which is still relatively low. One of
the low levels of education in Indonesia is
marked by the low creative thinking skills
possessed by students in answering problem
solving problems, providing ideas for new
things and providing new innovations in
solving problems.The ability to think
creatively in Indonesia is still low, this is
confirmed from the results of The Global
Creativity Index in 2015, Indonesia is ranked
115 out of 139 countries.In line with this, the
results of research conducted by the Program
for International Student Assessment (PISA)
show that Indonesian students are ranked 74th
out of 79 participating countries with a score
below the average of 396, while the average
score of PISA research results is 489 (OECD,
2018).

Creativity in the 21st century plays an
important role in improving the quality of
education in all areas of learning including
science, technology, engineering and
mathematics. One of the important roles of
creativity is to provide opportunities for
students to think differently. Students are
given the opportunity to reason, think and
draw conclusions alternatively based on their

own observations, data collection,
classification,  analysis,  synthesis  and
evaluation (Wulandari, 2019). Creative

thinking is an important ability that must be
possessed by students because by having
creative thinking skills students can generate
original ideas, new ideas and be able to solve
problems innovatively in different ways.
Creative thinking ability is the result of
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interaction between students, educators and
their environment. Creative thinking is the
same as expressing new ideas or solving
learning problems that are different from
others. Based on this understanding, the ideas
expressed are based on common sense and
logical thinking and do not offend or blame
other people's ideas. Indicators in creative
thinking can be measured from the level of
fluent thinking skills, flexible thinking,
original thinking and detailing skills. Physics
learning process is not enough to do by
conveying information about concepts and
principles, but Students must also understand
the process of phenomena physics with as
much sensing possible (Cerling et al, 2020).

Student Activity Sheet (LKPD) is an
activity sheet containing tasks carried out by
students, containing instructions, steps to
complete a task in the form of theory or
practice. LKPD can be used to improve
students' creative thinking skills because the
use of LKPD involves activities such as
investigation and thinking activities such as
analyzing and solving problems.

Based on the results of observations
made by researchers at the Deli Murni Delitua
RK Middle School, it shows that in the
learning process the teacher has not
implemented the demands of the 2013
curriculum. learning is still teacher-centered
and does not emphasize the activeness of
students so that it cannot explore students'
creative thinking skills. In line with the results
of the questionnaire given to students of junior
high school RK Deli Murni Delitua, it showed
that students' creative thinking levels were still
low, this was indicated by 17.1% of students
having very low creative thinking levels,
67.1% of students having low creative
thinking levels. and 15, Interview dataThe
science teacher at junior high school RK Deli
Murni Delitua LKPD used by the teacher in
the less varied learning process was only in
the form of activity sheets from the package
book owned by students accompanied by a
varied question bank book and LKPD which
contained questions that students had to
answer without exploring their abilities.
creative thinking of students while the
facilities and infrastructure to support learning
in schools are sufficient, such as libraries,
laboratories and a stable internet network.

The need for LKPD is reinforced by
the results of interviews conducted with
teachers, it is known that in the learning
carried out, teachers have used LKPD but the
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LKPD used by teachers has not been able to
grow and improve students' creative thinking
skills. The LKPD used by the teacher in
learning does not contain activities that can
make students play an active role in learning
and the LKPD used does not meet the
requirements of a good LKPD that is in
accordance with the requirements for making
LKPD.The ability to think creatively is one of
the important abilities that must be possessed
by students. This is because by having the
ability to think creatively, students can
provide new original ideas, develop an idea
and can solve problems innovatively in
various ways and can make decisions on
situations related to their environment. This is
supported by the results of Mahanal and
Zubaedah's research (2017) which states that
creative thinking is an important thinking
ability and is needed by students to solve
problems in the learning process, create new
ideas and create new innovations in solving a
problem.

Based on the background of these
problems, it is necessary to develop LKPD
based on Science, Technology, Engineering
and Mathematics (STEM) to improve creative
thinking skills on substance pressure materials
in junior high school. The purpose of this
study is to determine the validity of the LKPD
developed based on material experts, learning
experts and media experts, to determine
student responses to the developed LKPD and

to determine the effectiveness of the
developed LKPD.
Research Method
This study uses the ADDIE

development model which was carried out
until the Evaluation (Evaluation) (Anwari et
al, 2020). The ADDIE model uses five
stages of development, namely: (1) Analysis,
this step is carried out by researchers to find
problems, causes of problems and needs
analysis. At the analysis stage, the researcher
conducted interviews with educators about
the problems experienced by students. (2)
Design, the design stage is the design stage
of the LKPD that will be developed. At this
stage, the researcher designs the LKPD,
makes the format and components of the
LKPD and the research instrument. (3)
development, At this stage, the researcher
carries out the process of making the LKPD
that has been designed to become a reality.
(4) Implementation, implementation is the
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product trial stage as a real step to implement
the product made. (5) Evaluation, at this
evaluation stage is carried out by giving
guestionnaires to students to determine
student responses after using STEM-based
LKPD and also giving a final test (posttest)
to students to determine students' creative
thinking abilities. The population in this
study were unimed physics and biology
lecturers and all students of class VIII junior
high school RK Deli Murni Delitua in the
academic year 2021/2022, totaling 4 classes
with a total of 4 students.

The samples studied were 2 lecturers
of physics and biology, experts on substance
pressure, 2 lecturers of unimed science,
media experts, 2 science and physics
lecturers and unimed physics experts, the
selection of lecturer samples used purposive
sampling technique. There are 30 students in
class VIII-2. The student sampling technique
in this study used simple random sampling in
a random way. Data collection techniques in
this study are interview techniques,
guestionnaires or questionnaires and test
techniques. Data analysis in this research is
descriptive analysis and N-gain test.

Result and Discussion

Research result

1. Analysis Stage

The results of the analysis obtained are the
main factors in developing STEM-based
LKPD so that the developed LKPD can
overcome problems. The needs analysis
stage aims to find out how far science
learning is carried out by science teachers at
RK Deli Murni Delitua Middle School. The
situational analysis phase of students aims to
determine  students' creative thinking
abilities. Based on the results of observations
and interviews obtained results such as
Table.



Table 1. of Results of Needs Analysis in the

form of LKPD and Situation Analysis in the

form of Low Creative Thinking Ability of

Students

No The results of the analysis of the need
for teaching materials in the form of
LKPD and situation analysis in the form
of the low ability of creative thinking of
students

1.  The learning process carried out by science
teachers already uses the 2013 curriculum,
but when implementing it in learning the
student center has not been implemented.

2. The LKPD used by the teacher only

contains cognitive aspects in the form of

calculations.

Teachers do not have varied materials.

4. When given a problem, students find it
difficult to find a solution to the problem.

w

2. Stage of Design (Design)

The design stage is the LKPD design stage
that will be developed. The design stage
starts from determining the components of
writing LKPD and the format for writing
STEM-based LKPD steps, component
indicators in  creative thinking and
determining the instrument sheet for the
assessment of the expert team. LKPD that is
developed based on STEM is developed by
fulfilling the components of the LKPD. The
next activity is to determine the LKPD
format to be developed. The final step of
writing LKPD is by adjusting the typeface,
writing layout, images, spacing and color
combinations that make the LKPD look
more attractive. LKPD developed using
Times New Roman font size 12 and spaced
1.5. The last step in the design stage is to
determine the validation sheet for the expert
team's assessment that is structured so that
the necessary indicators can be included in it,
namely the presentation of material, STEM
components, language, graphics, and LKPD
display. The following is the front cover of
the designed LKPD, which can be seen in
the picture.
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Figure 1. LKPD cover designed

3. Development Phase (Development)
The things that are done at the development
stage include; (1) WValidation by material
experts, (2) Validation by Learning experts and
(3) Validation by design experts.
1. Material Expert Validation

The results of the assessment by
material experts can be seen in Figure
1.1.Based on the picture of the material
expert's first assessment, the LKPD that has
been developed by the researcher is declared
validby the two validators with a presentation
of validator 1 of 96.8% and validator 2 of
78.1% for the feasibility of presenting the
material. The presentation of validator 1 is
87.5% and validator 2 is 93.75% for the STEM
component. The presentation of validator 1 is
100% and validator 2 is 75% for the use of
language.

PRESENTATION OF MATERIAL
EXPERTS VALIDATION

L

FEASIBIL\TY STEM USE
COMPONENT OFLANGUAGE
PRESENTING
THE W Validation 1 m Validation 2
MATERIAL

Figure 2. validation results by material experts

2. Learning Expert Validation
The assessment by learning experts is

carried out to improve the quality of learning



materials from LKPD. The results of the
assessment by learning experts can be seen in
Figure 3.
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Figure 3. Validation Results of Learning
Expert LKPD

3. Design Expert Validation

The assessment by the design expert is carried
out to improve the quality of the LKPD design
to make it look more attractive. The results of
the assessment by design experts can be seen
in Figure 4 below.
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Figure 4. Design Expert Validation Results
Based on Figure 1.3 the results of the
design expert's assessment, the LKPD that has
been developed by the researcher is declared
valid by both validators with a presentation of
validator 1 of 87.5% and validator 2 of 87.5%
for component presentation. The presentation
of validator 1 is 100% and validator 2 is 87.5%
for the STEM component. The presentation of
validator 1 is 100% and validator 2 is 81.3%
for graphics and the presentation of validator 1
is 87.5% and validator 2 is 100% for language
use.lt can be concluded that the LKPD that has
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been developed can be continued at the stage
of student trial feasibility.

4. Implementation Phase

1.Small Group Student Responses

The results of the responses of small group
students are shown in the following figure:

RESULT OF THE RESPONSES OF SMALL
GROUP STUDENTS

100
80
60
40
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Display of LKPD  Presentationin  Learning activities

LKPD

Figure 5. Responses of Small Group Students

Based on Figure 5 the responses of small group
students to the developed LKPD obtained the
percentageThe data shows that in the LKPD
95%, the presentation in the LKPD is 72.5%
and the learning activities are 80%.

5. Evaluation Stage
1. Responses of Large Group Students

The results of the responses of large
group students are in Figure 6.

Result of Large Group Student
Responses

i /i /i

Display LKPD Presentation  Learning
of LKPD activities

Figure 6. Results of Large Group Student
Responses

Based on Figure 1.6 the percentage of large
group student responsesthe data obtained that
the LKPD display is 96.5%, the presentation in
the LKPD is 96.5% and learning activities are
96.5% and is declared suitable for use in
learning.



2. Assessment of Students' Group Work Skills
The results of the student group work
assessment are shown in the following figure.

Table 2. Assessment of group work skills

No | Evaluation Value of Group
Ability Level
112|3(4|5]6

1 Preparation 91919191919

phase

2 Productionstage |5|4 |54 |5 |4

3 Last stage 6|6|6|6|6|6

4 Cooperation 5/5|5|5|5]|6

stage

Based on table 2. above, it is known
that the assessment of the work of groups of
students assessed from the preparation stage,
production stage, final stage and cooperation
stage was obtained that in group 1 with a value
of 92.5%, group 2 with a value of 88.8%,
group 3 with a score of 92.5%, group 4 with a
score of 88.8%, group 5 with a value of 92.5%
and group 6 with a value of 92.5%. The scores
of all these groups are in the range of A, so it
can be concluded that from the preparation
stage to the stage of cooperation, each group
has carried out well.

3. Results of the Pretest and Posttest of
Students

The results of data analysis using
STEM-based LKPD on substance pressure
materials and their application in daily life that
have been designed to improve creative
thinking skills from large group trials, the
average pretest score is 40 and the posttest
average score is 83 and the N-Gain score ie
0.71 with a high interpretation. The pretest and
posttest data on students' creative thinking
abilities before and after using the LKPD with
the STEM approach on the substance pressure
material and its application in everyday life
converted into the N-Gain formula can be seen
in the table.
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Table 3. Pretest and Posttest Data of Students
to Improve Creative Thinking Ability

Types of Pretest Posttest

observed data | results results
obtained obtained

The highest 725 90

score

Lowest value 30 60

Number of 2 27

students who

completed

(=70)

Number of 28 3

students who

have not

completed

(<70)

Average score 40 83

Table 4. N-Gain Score Category

N| N-Gain Inte | Freq | Perce | Averag

0 | Index rpr | uenc | ntage | e N-
etat |y (%) Gain
ion

1|g>0.70 Tall | 21 70 0.71

2| 0.3<g Curr | 9 30

< 0,70 entl

y

3/g=<030 |Low|O 0

Amount 30 100

Based on the table, it is found that the N-Gain
score of students' creative thinking abilities on
the use of STEM-based LKPD is a high
interpretation of 70% and a moderate
interpretation of 30% with an average N-Gain
of 0.71 with a high interpretation.

Discussion

Resultsthe discussion of the analysis
of the LKPD is that in the learning process in
the classroom the teacher has not maximized
the use of the LKPD and the LKPD which is
applied is simply designed which only
contains cognitive questions or work
procedures so that they are not able to meet
the demands of learning indicators. The
LKPD compiled by the teacher has not met
the preparation of a good and correct LKPD
so that when faced with problems, students
find it difficult to find solutions to the
problems given.

Addressing this problem must first
be linked to the expected needs in the 2013
curriculum demands, where the basic
competencies consist of attitudes, knowledge
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and skills sourced from core competencies
that must be possessed by students to
achieve learning success.

In accordance with the opinion
(Warsita, 2011) defines that needs analysis is
a formal process to determine the gap
between the output of the real impact and the
desired impact, then places this gap on a
priority scale, then chooses the important
things to solve the problem. The conclusion
of the needs analysis is a method for
identifying problems in order to determine
the right solution, especially to overcome the
LKPD used with low creative thinking skills
of students.

The results of the design stage in the
form of a STEM-based LKPD are to
determine the format of the steps for
preparing the LKPD, determine the steps of
learning with STEM related to creative
thinking indicators, provide a problem to be
written down in the LKPD, and determine
the validation sheet and rubric for the
assessment of the material expert team,
learning and design. The purpose of the
design stage is that the LKPD that is
compiled can be done well sequentially so as
to produce a STEM-based LKPD that is
worthy of being tested to improve students'
creative thinking skills and in the preparation
of instrument sheets it is carried out properly
according to the indicators selected and
reviewed to support the validity of the
LKPD.

The results of the discussion at the
development stage are compiling STEM-
based LKPD learning steps to improve
students' creative thinking skills which have
been linked to creative thinking indicators
and are in accordance with the material
pressure of substances and their application
in daily life as well as compiling a validation
sheet for a team of material experts, learning
expert and design expert.

Based on the results of validation by
material experts, it was stated that the
STEM-based  worksheets were  "very
feasible” with an average percentage of
87.45% on the aspect of content feasibility,
an average of 87.5% on the aspect of
language use and an average percentage on
the aspect of STEM components 80 ,62%
with eligible criteria. The feasibility of the
content in the LKPD developed is
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categorized in the word feasible so that it can
be concluded that the material on the LKPD
is in accordance with Kl and KD in the 2013
curriculum.  This is because in the
preparation of the LKPD the material refers
to learning objectives and indicators that are
adjusted to Kl and KD. The Ministry of
National Education (2004) says that having
basic competencies will help students in the
learning process and students will also know
their abilities after going through the
learning process.

The results of the validation by
learning experts stated that the STEM-based
worksheets were "very feasible" with an
average percentage on the content feasibility
aspect of 97%, the average percentage on the
STEM component aspect of 100% and the
average percentage on the language use
aspect of 93.75%. In the aspect of feasibility,
the content in the LKPD does not yet contain
indicators of competency achievement so
that it must be corrected and included after
the basic competencies. This is because at
the time of preparation the LKPD material
refers to KI and KD so that the learning
indicators are appropriate. All basic activities
that must be carried out by students are
collected in LKPD to maximize
understanding and formation of basic
abilities in accordance with the indicators of
achievement of their competencies (Aldiyah,
2021).

The results of validation by design
experts stated that STEM-based worksheets
were "very feasible" with an average
percentage of 87.5% on the presentation
aspect of components, an average percentage
of 93.75% on the STEM component aspect,
an average percentage on the graphic aspect
of 90, 62%, and the average percentage on
the aspect of language use is 93.75%. The
results of the revision with the validator are
the presentation of the image and the identity
of the image as well as the accuracy of
providing information so that it must be
improved by presenting the image in the
right place and improving the accuracy in
providing information. LKPD appearance in
general is good and creative. According to
Umbayati (2016) a good picture in the
LKPD is an image that is able to represent
the content or message effectively for LKPD
users and the clarity of the content and
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message of the image as a whole.

The results of the percentage of
small group student responses to LKPD
obtained data that in the LKPD display 95%,
presentation in LKPD 72.5% and 80%
learning activities. The presentation in the
LKPD only gets a percentage of 72.5%
because the available images are not helpful
because when the LKPD is given to students
it is only in black and white.

Large group trials were carried out
on 30 students. The results showed that the
percentage of large group student responses
to the LKPD showed that in the LKPD it was
96.5%, the presentation in the LKPD was
96.5% and the learning activities were 96.5%
with good criteria and could be used. in the
learning process. Research conducted by
Astuti (2018), in testing the LKPD product
can be categorized as feasible and effective
if it gets a positive response from students.
Assessment of work results is important
because it can determine the knowledge and
skills of students. In line with that research
Arhin (2015) explains that performance
appraisal is a type of assessment that
requires students to show that they have
mastery of certain skills and competencies
by carrying out an activity to convey what
they are capable of doing. Kunandar (2013)
also states that the performance assessment
that is carried out specifically is able to
determine the ability of students, conceptual
understanding, ability to apply knowledge
and skills, ability to implement performance,
and ability to carry out a process.

The results of students' creative
thinking skills and N-Gain scores, the
number of students tested was 30 people and
obtained an average N-Gain with a high
category of 0.71. Based on this statement, it
can be concluded that the LKPD tested is
suitable for use in the learning process and
can improve students' creative thinking
skills. This is supported by the Ministry of
National Education (2008) which states that
learning assessment in the learning system is
initially a process that determines and
ensures that students have completed or not.
The implementation of the 2013 curriculum
that is applied can be integrated with an
approach such as STEM to support the
development of student skills, one of which
is creative thinking.

Conclusion

Based on the results of research and
discussion of the development of STEM-
based LKPD on the material pressure of
substances and its application in everyday
life in class VIII previously stated, the
following conclusions can be drawn:

1. STEM-based worksheets that were
developed using the ADDIE method on
substance pressure materials and their
application in everyday life were declared
valid after being validated by material
experts, learning experts and design
experts. The level of validity of LKPD
obtained results with an average
percentage of 85.19%, 96.92% and
91.40%.

2. The STEM-based LKPD that was
developed received a suitable response
for use in learning by students in small
group and large group trials. The results
obtained in the small group obtained data
with an average percentage of 82.5% and
an average percentage of 96.5% for the
large group.

3. The STEM-based LKPD developed
is effective to improve students' creative
thinking skills on substance stress
material and its application in life. The
results obtained with an average pretest
score of 40 and an average posttest score
of 83 and an N-Gain score of 0.71 with a
high interpretation.
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