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Abstract: This research aims to develop PBL-based interactive worksheets that
can improve the critical thinking skills of elementary school students in science
learning that are valid, practical and effective when used. This research used the
Design and Development (D&D) method using the ADDIE model, which
consists of five stages consisting of analysis, design, development,
implementation and evaluation. The research subjects for the limited test were
30 students in class VI at SDN 3 Rogojampi. In the broad test, there were 42
students in class VI at SDN 1 Pengatigan and 32 students in class VI at SDN 2
Rogojampi. The instruments used consisted of 1) an RPP validation sheet, 2) an
LKPD validation sheet, 3) a teacher response questionnaire sheet, and 4) student
pretest-posttest questions to assess the effectiveness of the LKPD. The data
analysis technique used was data analysis of the validity, effectiveness and
practicality of the product being developed. The results of the validation by the
material expert validator were 93%, the media expert validator was 91%, and
the language expert validator was 91%. The results of the effectiveness of using
interactive LKPD based on the N-gain score in the three institutions obtained an
average score of 0.69, which is in the medium category. Practical results based
on the implementation of the use of interactive worksheets obtained an average
of 90% and, based on teacher responses, obtained an average of 91% in the very
practical category. This study concludes that PBL-based interactive worksheets
are valid, very practical and moderately effective for improving the thinking
skills of sixth-grade elementary school students in science learning.
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Introduction
Natural Science (IPA), which is known as science, is knowledge, ideas and concepts

resulting from human activities organized logistically and systematically regarding the
natural environment obtained based on experience through a series of scientific processes
starting from the results of observation, then investigating, Announcing the hypothesis,
ending by testing the idea (Nasution, 2006). Saido believes that the main aim of education in
the field of science (science) is to help students develop high-level thinking abilities, such as
critical thinking skills, reflective reasoning, and skills in the scientific process. It is done
through learning activities which are considered important capital to face various challenges
in everyday life (Nugraha et al., 2017). So, one of the main goals of science education is to
train students to train and develop high-level thinking skills, including critical thinking skills.

Critical thinking skills are abilities that students must master because this ability is
very important. Mastery of critical thinking skills is very necessary for students so that they
are able to be more skilled in formulating arguments, evaluating the credibility of information
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sources, and making the right decisions. According to Macpherson & Stanovich, as quoted in
(Eggen & Kauchak, 2012), humans naturally tend not to think critically. Therefore, schools
as formal educational institutions must be able to use various methods and approaches in
learning activities in order to realize the hopes and demands of changing times (Lieung,
2019).

Based on the literature study data, it shows that students' critical thinking abilities are
included in the unsatisfactory category. Referring to the results of studies from several
research titles in Indonesia, it was found that the critical thinking abilities of elementary
school students are still very low. It is proven by the large number of studies that attempt to
improve critical thinking skills for students at the elementary school level (Lieung, 2019).
Apart from that, the achievement of science achievements in 2015 based on the Trends in
Mathematics and Science Study (TIMSS) survey by The International Association for the
Evaluation of Educational Achievement (IEA) ranked Indonesia in 44th position with an
average score of 397 from 47 participating countries (IEA, 2016).

The increasingly low scientific abilities of Indonesian students are also visible in the
International Program for International Student Assessment (PISA) study conducted by the
Organization for Economic Cooperation and Development (OECD). Based on the results of
the 2018 PISA survey published in 2019, Indonesian students' scientific literacy was ranked
70th out of 78 participating countries. In the 2018 survey results, the average scientific
literacy ability score of Indonesian students was 396, far from the average PISA score of 500
(Sutrisna, 2021).

Based on the results of an interview with one of the teachers at SDN 1 Pengatigan,
Rogojampi District, he said that critical thinking skills for class VI at SD 1 Pengatigan had
been developed, but still a small part was not all as expected. Likewise, the results of an
interview with one of the teachers at SDN 2 Rogojampi, Rogojampi District, stated that it
was difficult to train and develop high-level thinking, in this case, developing students'
critical thinking skills. Teachers are still lacking in developing learning models that train
students to think critically. Students are given more independent assignments. Teachers also
do not develop learning resources, do not utilize various sources of information and tend to
only use LKPD as a learning resource. Meanwhile, the LKPD used is LKPD published by a
third party, not self-made, and in terms of the material, it is not necessarily in accordance
with the competencies and learning objectives of the local elementary school. Likewise, the
work steps on the LKPD and the practice questions do not train students to develop critical
thinking skills.

The application of this alternative learning is based on the results of research
conducted (Munawaroh, 2022), namely the development of PBL-based interactive LKPD,
and the results show that the use of PBL-based LKPD through interactive videos assisted by
Google sites can stimulate students' critical thinking skills. It is supported by research
(Nuryoko, 2022), which shows that the use of interactive E-LKPD with the PBL model can
improve students' critical thinking skills with the criteria for high critical thinking
improvement. Previous research concluded that the use of problem-based learning LKPD can
increase students' critical thinking skills with an N-gain of 0.47, which is categorized as
effective (Ningsyih et al., 2018).

Similar research conducted by (Syaifi & Murwitaningsih, 2022) concluded that the
application of a problem-based learning model with the help of website-based wordwall
media was able to encourage students to be more active and think critically and
independently. PBL-based LKPD-thinking map strategies are suitable for use in mathematics
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learning and are quite effective in improving elementary school students' critical thinking
skills (Alben Ambarita et al., 2020). The use of PBL-based LKPD has high effectiveness in
improving students' critical thinking skills by achieving an N-Gain value of 0.758(Herawati,
2022). The use of LPKD with PBL assisted by Google Classrooms affects students' critical
thinking skills (Erlangga et al., 2021). Likewise, the use of Android-based E-LKPD with a
PBL model can improve students' critical thinking skills with moderate criteria (Fitriyah &
Ghofur, 2021). The development of PBL-based e-LKPD on human heredity material, which
is used as teaching material in learning, is stated to be valid, practical, effective and able to
train critical thinking skills (Nurjanah & Trimulyono, 2022).

Based on the results of observations in the field, teachers are still lacking in
developing learning models that train students to think critically. Students are given more
independent assignments. Teachers also do not develop learning resources and do not utilize
various sources of information. Teachers tend to only use LKPD as a learning resource.
Meanwhile, the LKPD used is an LKPD published by a third party, not a self-made LKPD. In
terms of material, the LKPD is different from the competencies and learning objectives at the
local elementary school. Likewise, the work steps on the LKPD and the practice questions do
not train students to develop critical thinking skills. In terms of LKPD material published by
other publishers, there are many shortcomings, especially not supporting students to be able
to learn independently, so that the knowledge students gain is only from the reading texts
listed in the LKPD. In terms of appearance, the published LKPD is also less attractive. The
paper used is opaque paper, with black and white illustrations. Many questions still use
multiple choice and short descriptions, so students are not trained enough to do reasoning.
With the unattractive appearance of the LKPD, of course, naturally, students are less
interested in reading it. With so many shortcomings, students get little benefit when using the
LKPD. Based on the background of this problem, this research aims to conduct research on
the development of interactive student worksheets (LKPD) based on Problem Based Learning
(PBL) to improve the critical thinking skills of elementary school students in science
learning.

Research Method
The method used was research and development. The research and development

method is a method used to create certain products and test their level of effectiveness
(Sugiyono, 2019). This type of research and development is used with the aim of producing
interactive LKPD, which can improve students' critical thinking skills. This research and
development used the ADDIE (Analysis, Design, Development, Implementation and
Evaluation) development model developed by Robert Maribe Branch (Sugiyono, 2019). The
subjects in this research were 42 students in class VI at SD Negeri 1 Pengatigan, at SD
Negeri 2 Rogojampi as many as 32 students and at SD Negeri 3 Rogojampi as many as 30
students, a total of 104 students.

The data analysis techniques used were validity data analysis to measure the extent of
the validity of the product being developed, effectiveness data analysis to test the
effectiveness of using the LKPD, and practicality data analysis to test the practicality level of
the product being developed. The Data analysis technique used to translate research data and
answer research questions or formulate research problems is:
Analyze the validity of interactive  LKPD
The data analysis technique to measure the validity of the developed product is through
validation conducted by expert validators. The validation sheet uses a likert scale with scores
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ranging from 1 to 4, where each score represents an assessment of excellent, good, fair, or
poor Riduwan in (Dinantia et al., 2017). Product validity is calculated by finding the average

of all assessment aspects contained in each validation sheet with the formula: Valpro =
x 100%   where Valpro is product validation, Srt is real score achieved and Mrt is maximum
score that can be achieved (Masyhud, 2021). The results of the product validation
calculations are then translated into the following product validity criteria scale:

Table 1. Criteria for Product Validation Results
Value Description
80% < V ≤ 100% Excellent
60% < V ≤ 79% Good
50% < V ≤ 60% Fair
V ≤ 50% Poor (Replaced)

(Riduwan in Dinantia et al., 2017)
Analyze the effectiveness of interactive  LKPD
The technique is to consider the results of the pretest and posttest. Based on the pretest and
posttest score data, it can be seen that there is an increase in student learning outcomes (N-
Gain). The following is the formula used to calculate the N-gain score and the criteria scale

(Hake, 1998). N−Gain (g) = .
The criteria scale used for product effectiveness is according to the following table:

Table 2. Categories of Students' Critical Thinking Skills
No Value Description
1 0,7 ≤ g High
2 0,3 ≤ g < 0,7 Middle
3 g < 0,3 Low

(Hake, 1998)
Analyze the practicality of interactive  LKPD
Data analysis techniques for the practicality of PBL-based interactive LKPD are based on the
implementation of LKPD in learning (Rejeki et al., 2022) and teacher response questionnaires
to PBL-based interactive LKPD (Astuti et al., 2018). The product practicality value is
calculated by adding up all learning implementation scores divided by the maximum score
achieved then multiplied by 100% according to the formula:

Practical value = x 100%
Another supporting analysis of product practicality is using a teacher response questionnaire
sheet. The product practicality value is calculated by adding up all teacher response scores
divided by the maximum score that can be achieved then multiplied by 100% according to the
formula :

Practical value = x 100%
Next, determine the results of the practical analysis based on the modified criteria from
Purwanto in (Lestari et al., 2018)  according to the following table:

Table 3. Practical Criteria for Interactive LKPD
No Value Description
1 86% < NK ≤ 100% Very practical
2 76%  < NK ≤ 86% Practical
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3 60% < NK ≤ 76% Quite practical
4 ≤ 54% Very impractical

(Lestari et al., 2018)

Results and Discussion
The development of interactive LKPD based on Problem Based Learning using the

ADDIE model development consists of five stages, namely Analysis, Design, Development,
Implementation and Evaluation.

Analysis stage, at the stage of carrying out two analyses namely needs analysis and
curriculum and material analysis. Based on the needs analysis, the conclusion is that teaching
materials are needed that can improve and develop students' critical thinking skills, namely
interactive LKPD based on Problem Based Learning. In the analysis of the curriculum and
materials, it was concluded that the development of interactive LKPD based on Problem
Based Learning refers to the 2013 Curriculum according to the curriculum used in all schools
in Rogojampi District and the basic competency to be achieved is comparing the methods of
reproduction of plants and animals with material on the reproduction of plants.

Design stage, at this stage the product design is developed starting from the syllabus,
RPP, interactive LKPD, pretest-posttest questions and other research instruments. The
interactive LKPD design developed includes a home page, foreword, instructions for using
the interactive LKPD, basic competencies, introduction to material and activity sheets, all in
word form.

Development stage, at this stage the interactive LKPD which was originally in word
form was then converted into an interactive LKPD using the liveworksheet application. The
results are in the link (https://www.liveworksheets.com/2-jm1340574vz) (Suradi, 2023).
After that, the developed product is validated by expert validators. The interactive LKPD
based on Problem Based Learning was validated by three experts, namely material experts,
media experts and language experts. A summary of the validation results of the three
interactive LKPD validators is shown in table 4 below:

Table 4. Summary of Validation Results of the Three Interactive LKPD Validator

VALIDATOR SRT SMT VALPRO
(%)

MATERIAL EXPERT VALIDATOR 89 96 93
MEDIA EXPERT VALIDATOR 84 92 91

LANGUAGE EXPERT VALIDATOR 40 44 91
INTERACTIVE LKPD VALIDATION

RESULTS 213 232 92

Based on table 4, the average value of the interactive LKPD validation results from the three
validators is 92%. A percentage of 92% is included in the validity criteria in the good or
appropriate category. Thus, the interactive LKPD in this development research is "good or
suitable" for use.

Implementation stage: At this stage, product development that has been validated and
then revised is then applied to students in the learning process. The process of implementing
product development that is tested in the field (field trials) goes through two stages, namely
limited trials and extensive trials. A limited trial was carried out on class VI students at SD
Negeri 3 Rogojampi on test subjects of 30 students. The data produced in the limited test is in
the form of scores from pretest-posttest activities, scores for implementation of LKPD in
learning and scores for teacher responses. The results of this limited test became introduced
and improved for the extensive test. Extensive trials were carried out on class VI students at
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SD Negeri 1 Pengatigan and SD Negeri 2 Rogojampi, Rogojampi District, Banyuwangi
Regency. The test subjects at SD Negeri 1 Pengatigan were 42 students, and at SD Negeri 2
Rogojampi, there were 32 students, and at each institution were accompanied by three
teachers as observers.

Data from pretest-posttest activities is the basis for determining the effectiveness of
PBL-based interactive LKPD. Data from pretest-posttest scores were processed and then
analyzed using N-Gain. The results of the pretest-posttest activities in the limited test and
extensive test are shown in Table 5 below:

Table 5. Results of N-Gain Analysis of Critical Thinking Skills in three institution
Institution Name Critical Thinking Skills Indicator Criti

cal
Thin
king
Skill
s

Ele
men
tary
clar
ifica
tion

Basi
c
Sup
port

Infe
renc
e

Adv
anc
ed
Cla
rific
atio
n

Strat
egy
and
tactic
s

SD NEGERI 3 ROGOJAMPI 0,77 0,66 0,66 0,86 0,59 0,70

SD NEGERI 1 PENGATIGAN 0,60 0,65 0,56 0,80 0,61 0,64
SD NEGERI 2 ROGOJAMPI 0,67 0,80 0,54 0,83 0,73 0,72
AVERAGE N-GAIN 0,68 0,70 0,59 0,83 0,64 0,69

CATEGORY
Med
ium High

Med
ium High

Med
ium

Medi
um

The results of the N-Gain limited test and broad test for indicators of critical thinking skills
are presented in the bar chart as follows:

Figure 1. N-Gain Bar Diagram of Critical Thinking Skills Indicator
The average N-Gain scores of the three institutions are presented in the bar chart as follows:

Figure 2. Bar Diagram of Average N-Gain for Three Institutions
The practicality of PBL-based interactive LKPD is based on data on the implementation of
interactive LKPD use in learning and supporting data in the form of teacher responses to the
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use of interactive LKPD in the learning process. Implementation data and teacher responses
to the use of interactive LKPD when carrying out limited tests and during extensive tests are
presented as follows:

Table 6. Average Results of LKPD Implementation in Three Institutions

Teacher responses to assess the practicality of using PBL-based interactive LKPD in learning
are needed as data to support the practicality of the product being developed. Apart from
providing an assessment of the implementation of the learning during the process, at the end
of the learning the teacher/observer is asked for feedback on the use of the development
product. The results of teacher responses at the three institutions are presented as follows:

Table 7. Results of Average Teacher Responses in the Three Institution

Evaluation stage, this stage aims to assess the quality of the learning product and learning
process both before and after the implementation stage (Branch, 2009). The evaluation stage
includes two things, namely formative evaluation and summative evaluation. Formative
evaluation is an evaluation carried out during the interactive LKPD development process with
the aim of improving the quality of the development product. Formative evaluation related to
product validity carried out by experts, limited tests and extensive tests to improve the
products produced. Summative evaluation is carried out to assess the effectiveness of using
development products on the results of the learning process by conducting analysis using the
normalized gain (N-gain) technique.

Discussion
Validity of PBL-based interactive LKPD

The interactive LKPD was validated by three validators, namely material expert
validators, media experts and language experts. In the validation of interactive LKPD by
material experts, there are two main aspects assessed, namely the material aspect and the
presentation aspect. The assessment of the interactive LKPD by material experts was 93%,

Observed aspects
Meeting to-

Average Category
1 2 3

Introduction 89,4% 88,9% 89,4% 89,2% Very practical

Core 88,5% 88,1% 90,0% 88,9% Very practical

Closing 90,3% 90,3% 92,4% 91,0% Very practical

Average 89,4% 89,1% 90,6% 89,7%

Average percentage 89,7%%

Score Criteria Very practical

RATED ASPECT
OBSERVER

AMOUNT PERCENTAGE
(%)3 RGJ 1 PGN 2 RGJ

Contents 18 17,3 18,7 54,0 90,0

Presentation 18,7 18 18,7 55,3 92,2

Benefit 22 21 21,3 64,3 89,4

Language 15 14,3 14,3 43,7 91,0

Amount 73,7 70,7 73 217,3 90,6

Percentage (%) 92,1 88,3 91,3 90,6

Total score achieved 217,3 90,6

Score Criteria Very practical
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meaning that the components in the material aspect, including objectives, material,
presentation techniques and presentation support, were appropriate. Validation of interactive
LKPD by media experts validates seven aspects, namely: first the size aspect of the LKPD,
second the layout aspect of the LKPD, third the illustration aspect of the LKPD content,
fourth aspect of the didactic requirements of the LKPD, fifth aspect of the construction
requirements of the LKPD. The sixth aspect is the technical requirements/design of the
LKPD, which includes writing, drawing, coloring and appearance of the LKPD, and the
seventh aspect of LKPD interaction. The interactive LKPD assessment by media experts was
91%, meaning that, in general, the components in the media aspect were appropriate.
Validation of interactive LKPD by linguists validates five aspects, namely: first, the
straightforward aspect of language, second, the aspect of interactive dialogic use of language,
third, the aspect of suitability to student development, fourth, the aspect of conformity to
language rules, and fifth, the aspect of the use of terms, symbols or icons. Linguists rated the
LKPD at 91%, this means that the components in the linguistic aspect of the LKPD were
considered appropriate. Based on the assessment of the three experts, the overall assessment
of the PBL-based interactive LKPD was an average of 92%. A score of 90% in the validity
criteria is in the good/decent/valid category. The validation results of this research are in line
with the results of research conducted by NF et al., (2022) where the validity results for
interactive LKPD according to material experts, the results obtained were 91% and the media
expert's assessment was 90%. In this way, the interactive LKPD resulting from this
development is "valid" for use in learning.
Effectiveness of PBL-based interactive LKPD

The effectiveness of using PBL-based interactive LKPD is based on the
Normalization Gain (N-Gain) test. N-Gain is obtained from the posttest minus pretest score
divided by (100 minus pretest). Figure 1 shows that the critical thinking skills indicator
scores at the three institutions are very varied. An N-Gain score of less than 0.3 means low
effectiveness, between 0.3 and below 0.7 means medium, and a score equal to or more than
0.7 means high effectiveness (Hake, 1998). Indicators of critical thinking skills from the three
institutions show that there are 9 indicators whose N-Gain is in the medium category because
it is between 0.3 and below 0.7 and there are 6 indicators whose N-Gain is in the high
category because the score is equal to or more than 0.7.

Figure 2 shows the average N-Gain scores at the three institutions. Based on the
picture, it appears that indicators of critical thinking skills such as providing simple
explanations (elementary clarification), concluding (inference), and developing strategies and
tactics (strategy and tactics) are in the medium category (N-Gain value between 0.3 and
below 0 .7). This means that the use of interactive LKPD in learning is moderately effective
in improving the three indicators of critical thinking skills. Meanwhile, the indicators for
basic skills (basic support) and further explanation (advanced clarification) are in the high
category (N-Gain score equal to or more than 0.7). It means that the use of interactive LKPD
in learning has a high category of effectiveness in improving these two indicators of critical
thinking skills.

Overall, the average N-Gain score for students' critical thinking skills from the three
institutions was 0.69 or in the medium category.  The results of the effectiveness of this
research are in line with the results of research conducted by Wahono et al., (2022) where the
results of the effectiveness of the use of E-LKPD to improve students' critical thinking skills
carried out in three elementary schools based on n-gain results obtained results of 0.68 to
0.87 with the criteria medium and high, so that the E-LKPD developed is able to improve
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students' critical thinking skills. Thus, it can be concluded that the effectiveness of using
PBL-based interactive LKPD development products is in the "medium" category for
improving students' critical thinking skills in learning.
Practicality of PBL-based interactive LKPD

The practicality of PBL-based interactive LKPD is based on data on the
implementation of the use of interactive LKPD in learning and supporting data in the form of
teacher responses to the use of interactive LKPD. Table 6 shows that the average results of
learning implementation at the first meeting in the three institutions were 89.4%. At the
second meeting the average score for implementing learning was 89.1% and at the third
meeting the implementation of using interactive LKPD in learning was 90.6%. The average
value of implementing the use of interactive LKPD in learning at each meeting at the three
institutions reached 90%. When viewed from the activity aspect, the implementation of
learning shows that the average value for the preliminary activities during the three meetings
was 89.2%. In the core activities the implementation value during the three meetings
averaged 88.9% and in the closing activities the learning implementation value was 91.0%.
By paying attention to the implementation value of interactive LKPD in learning which
reached 90%, it indicates that the use of interactive LKPD in learning is going well. If the
implementation value is converted to a criteria scale, it falls into the very practical category.

The practicality of PBL-based interactive LKPD from the aspect of teacher responses
is shown in Table 7. Based on table 7 shows that the average value of teacher responses to the
content of interactive LKPD is 90.0%. It means that the teachers assess that the content of the
interactive LKPD from the activity aspect is in line with KD, indicators, learning objectives,
and PBL syntax. In the presentation aspect, the teacher's response was assessed as 92.2%. It
means that teachers assess that the presentation of interactive LKPD, which contains
interactive LKPD displays, is attractive, easy to operate, fun, and has a systematic
appearance, which is considered very suitable. In terms of the benefits of interactive LKPD,
the average value is 89.4%; this means that interactive LKPD benefits make it easier to
understand the material, its use makes it more effective, there are no space and time
limitations, and it improves students' critical thinking skills. It is also considered very
suitable. In the language aspect, the interactive LKPD achieved an average score of 91%; this
means that the interactive LKPD, from the aspect of language use, complies with correct
spelling rules, is appropriate to the students' development, the language is communicative and
does not have double meaning. Overall, teachers' responses to the use of interactive LKPD in
learning averaged 91%.

Based on the workability value of using interactive LKPD of 90% and the teacher's
response to the use of interactive LKPD of 91%, an average score of 90.5% was obtained. If
this value is rounded up, it becomes 91%, and if this value is included in the criteria scale, it
falls into the "very practical" category. The practical results of this research are in line with
the results of research conducted by Muchlis (2021), where the practical results of the use of
problem-based learning LKPD obtained very practical results with a gain percentage of
97.11%; this is because there is active student involvement so that learning can be
maximized. Thus, it can be concluded that the use of interactive LKPD based on Problem
Based Learning is considered "very practical" to improve students' critical thinking abilities.

Interactive LKPD based on problem based learning can be used in learning at other
schools in the same class and material. Teachers should first read the instructions for use and
pay attention to the conditions of the school where they will apply it. To improve critical
thinking skills, this has not yet reached the distribution stage. If there is a desire to spread it to
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other schools, it is necessary to pay attention to the characteristics of the school and
adjustments to its use. For other researchers who wish to carry out research and development
on the same study, the facilities and infrastructure should be prepared as well as possible in
order to obtain maximum results when carrying out research.

Conclusion
This research and development produced the following conclusions: 1) The results of the
validity test of interactive LKPD based on Problem Based Learning to improve students'
critical thinking skills in class VI elementary science learning based on the assessment of
material experts, media experts and language experts averaged 92%. Thus, this LKPD is
declared "valid" and suitable for use. 2) Test results of the effectiveness of interactive LKPD
based on Problem Based Learning to improve the critical thinking skills of class VI students
based on the results of limited tests and broad tests with an average N-Gain value of 0.69.
Thus, the effectiveness of using interactive LKPD is in the "medium category" for improving
students' critical thinking skills. 3) The results of the practicality test of interactive LKPD
based on Problem Based Learning based on an assessment of the implementation of LKPD in
learning and teacher responses to the use of LKPD in the three institutions reached 90%,
indicating that the use of interactive LKPD is "very practical" to be used to improve student's
critical thinking skills.

Recommendation
Based on the results of research and development of interactive LKPD based on Problem-
Based Learning, several suggestions can be conveyed: 1) Interactive LKPD based on
problem-based learning can be used in learning at other schools in the same class and
material. Teachers should first read the instructions for use and pay attention to the conditions
of the school where they will apply it. 2) The development of interactive LKPD based on
problem-based learning to improve critical thinking skills has not yet reached the
dissemination stage. If there is a desire to spread it to other schools, it is necessary to pay
attention to the characteristics of the school and adjustments to its use. 3) This research and
development product has gone through a long process with several revisions. However, to
improve the quality of the interactive LKPD, if there is a desire for further research, the
content of the interactive LKPD can be made more varied, both in terms of appearance and
the addition of more interesting animations. 4) For other researchers who wish to carry out
research and development on the same study, the facilities and infrastructure should be
prepared as well as possible in order to obtain maximum results when carrying out research.
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