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ABSTRACT

This This research aims to produce teaching materials in the form of STEAM-
PjBL integrated LKPD on Basic Chemical Law material that is valid and
practical. This research is development research or Research and Development
(R & D) and 4-D is the development model. The 4-D model consists of four
stages, namely define, design, develop and disseminate. Due to lack of time, this
research was only limited to the development stage, namely testing validity and
practicality. The instruments used in this research were validation sheets and
practicality sheets. The validity test was carried out by 5 validators and the
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practicality test was carried out by 2 teachers and 10 Phase E students at SMA N
15 Padang. Validity test will be analyzed using the Aiken's v scale formula. Data
analysis obtained an average validity of 0.88 with a valid category. Based on the
practicality test of teachers and students, respectively, percentages of 93.16%
and 91% were obtained in the very practical category. It can be concluded that
the STEAM - PjBL integrated LKPD on basic chemistry legal material is valid
and practical.
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1. Introduction

Education in Indonesia is experiencing rapid dynamics and requires continuous change and
improvement in an effort to perfect teaching methods. One aspect that requires improvement is
chemistry learning at the high school level [1]. Learning chemistry at the high school level is often
faced with challenges, especially in understanding abstract concepts, for example in the basic laws of
chemistry, where the basic laws of chemistry are mathematical and abstract, which causes students
to experience difficulties in understanding the concepts [2]. A mismatch between the teaching
methods or approaches used by teachers and the needs of students can create various challenges in
the learning process [3],[4].Therefore, it is important for educators to recognize and adapt teaching
approaches that are in line with students' needs so that the learning process is more effective and
meaningful for each student [5],[6].

This STEAM approach not only increases students' understanding of STEAM concepts but
also develops 21st century skills such as critical thinking, creativity, communication and
collaboration [7],[8]. The integrated STEAM approach with PjBL is a method that combines
STEAM learning principles with a project-based approach [9]. The PjBL model is a learning model
that focuses on students in finding solutions to problems by understanding learning concepts and
implementing them when working on projects. In the PjBL model, students are not only provided
with knowledge through a cross-disciplinary approach but are also actively involved in real-world
projects [10]. The integration of PjBL into the STEAM approach helps learners prepare to face the
complex challenges of the future, where cross-disciplinary understanding and practical skills are
needed [11].

PjBL's integrated STEAM approach can be applied in the learning process by using teaching
materials, especially LKPD. LKPD with the STEAM-PjBL approach offers innovative and creative
learning methods. In this context, LKPD not only functions as a tool for conveying information but
also as a guide for students in implementing projects with a STEAM-based approach. For example,
LKPD can contain step-by-step instructions to guide students in designing and implementing
projects involving aspects of science, technology, engineering, art, and mathematics [12],[13].

The background to the development of LKPD refers to the need to provide structured and
guided learning tools for students. In the learning process there is an understanding that students
need clear guidance to explore and understand learning concepts independently. LKPD was
developed to answer these challenges, with the aim of providing a framework that supports students'
understanding through systematically designed tasks, questions and activities [14],[15].

Based on the results of observations with direct interviews with teachers and distribution of
questionnaires to students carried out in three schools, namely UNP Laboratory Development High
School, N 15 Padang High School and Padang N 12 High School. As a result of data processing
from interviews with teachers, information was obtained that in chemistry learning the basic
chemistry legal material has implemented an independent curriculum, in the learning process
teachers use modules, LKPD and textbooks in learning, teachers use lecture, discussion and
demonstration methods in the learning process.
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At UNP Laboratory Development High School, the teaching materials used are LKPD,
modules, textbooks and PPT. The level of interest of students themselves in the basic laws of
chemistry material is not very high, only partially causing difficulties in the application of the
questions and students' grades for the basic laws of chemistry material are mediocre. In the process
of learning the basic chemical legal material, practicum was carried out but it has been a long time,
the application approach in carrying out practicum has been applied but not the STEAM approach.

SMA N 15 Padang obtained information that in the learning process teachers use teaching
materials in the form of LKPD, modules, textbooks. Students' own level of interest in basic chemical
law material varies and students' scores on basic chemical law material are 50% above average. In
the process of learning basic chemical law material, it is rarely done with practicums, the practicum
implementation approach has been implemented and the STEAM approach can be applied to this
independent curriculum.

SMA N 12 Padang received information that in the learning process the teaching materials
used were LKPD, modules, textbooks and PPT. The level of interest of students themselves in the
basic laws of chemistry material is not very high, only partly due to difficulties in understanding
calculations and students' achievement of average grades in the basic laws of chemistry material. In
the process of learning basic chemical law material, practicum is carried out, but there is no time to
apply the approach in carrying out the practicum.

Based on the results obtained, it was concluded that the three schools had not used the Project
Based Learning (PjBL) learning model in learning basic chemistry legal material. From the results of
the questionnaire it can also be concluded that students are less interested in learning basic chemistry
legal material. In terms of student scores, only a portion of each class obtained scores above the
KKTP, this was because many students had difficulty in the application of questions from the basic
chemistry law material itself. In addition, students' own interest in the basic legal material of
chemistry is relatively low, namely around 41%.

As research has been conducted [16] regarding project-based learning based on basic chemical
law LKPD to improve science skills and student learning outcomes, it was concluded that the
LKPD was effective in improving student learning outcomes with an N-gain value of 0.71 in the
high category. Starting from this research, an update was carried out by adding a STEAM approach
to the development of this LKPD.

Based on the background explanation above, the author is interested in developing a teaching
material in the form of "STEAM-PjBL Integrated LKPD on Basic Laws of Chemistry Phase E High
School".

2. Experimental

The development carried out in this research uses the 4 D model. The 4D development model
refers to a systematic approach, where there are several stages: Define, Design, Develop, and
Disseminate [17]. The Define stage involves a clear identification of the project needs and objectives.
The Design stage focuses on conceptual design or solutions based on understanding from the
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previous stage. Meanwhile, the Develop stage includes implementation and development of
products or solutions by detailing the designs that have been created previously. Finally, the
Disseminate stage is concerned with implementing this solution in a practical environment or
widespread use [18]. However, in this research the dissemination stage was not carried out due to
time and cost limitations.
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Figure 1. 4-D Development Model View

Data analysis techniques for each research data can be described as follows:

Based on categorical judgments which have been updated by Boslaugh, the validator is given a
question, then the validator will provide a value related to the question. The validator's assessment
regarding each question is analyzed using the Aiken's V formula [19],[20].

Practicality analysis techniques, practicality is the level of practicality of the research product
used by students. This activity was carried out to determine the extent of the benefits, convenience,
time efficiency of use, and benefits of media by students [21].

3. Results and discussion

3.1 Validity

The LKPD validation testing was carried out by 3 chemistry department lecturers and 2
chemistry teachers at SMA N 15 Padang. Components assessed at the validation stage include
content feasibility components, validity components, presentation components and graphic
components [22]. The overall validation results by the validator can be seen in table 1.
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Table 1. The Overal Validation

Aspect Assessed \% Category
Content feasibility components  0.85 Valid
Validity components 0.90 Valid
Presentation components 0.87 Valid
Graphic components 0.90 Valid

The content feasibility component has an average V value of 0.85 with a valid category,
meaning that the LKPD developed is in accordance with the decision of the head of the educational
standards, curriculum and assessment body. In addition, LKPD combined with the STEAM
approach with the PjBL model can improve students' critical thinking skills more quickly [23],[24]
because LKPD with the STEAM-PjBL approach offers an innovative and creative learning method
which contains step by step instructions for guide students in designing and implementing projects
involving aspects of science, technology, engineering, art, and mathematics [12],[13].

The validity component has an average V value of 0.90 in the valid category. This shows that
the language used in the LKPD is in accordance with the KBBI, and the instructions and
information conveyed are clear [25].

The presentation component has an average V value of 0.87 with a valid category. By
obtaining these values, it can be said that the resulting LKPD has been prepared systematically or
sequentially in accordance with the TP that has been formulated [26]. The LKPD contains the
STEAM approach stages, and there is a project that will be carried out by students where the project
will use the PjBL learning stages. LKPD also contains basic chemical legal material concepts as well
as images displayed in accordance with the material being taught.

The graphic component has an average V value of 0.90 with a valid category. This shows that
the LKPD that has been developed can be read clearly, the layout of the LKPD is orderly and the
location of the image illustrations is correct and if you look at it as a whole, the LKPD that has been
designed is attractive [27].

Based on the results of the analysis of all aspects, it was concluded that the STEAM-P;BL
integrated LKPD on basic chemical legal material that had been developed had a validity level of
0.88 with the valid category.

3.2 Practicality

The practicality test was carried out using an existing practicality questionnaire. To find out
the practicality of the product that has been developed, practicality testing was carried out with the
help of 2 chemistry teachers and 10 Phase E students at SMA N 15 Padang. In the practicality sheet
there are 3 assessment components, namely ease of use, efficiency of learning time and benefits of
LKPD. The practicality data results will be calculated with the final result in the form of a
percentage.
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a. Results of the practically of the average teacher respons can be seen in table 2.

Table 2. Practically of the teachers response

Aspect Assessed NP Category

Easy to use 87.5% Very practical
Time efficience 100%  Very practical
Benefits 92%  Very practical

b. Results of the practicality of the average student respons can be seen in table 3.

Table 3. Practically of the student response

Aspect Assessed NP Category
Easy to use 92%  Very practical
Time efficience 90%  Very practical
Benefits 91%  Very practical

Based on the results of processing the teacher's practicality questionnaire in the ease of use
aspect, an NP value of 87.5% was obtained in the very practical category and the results of
processing the student's practicality questionnaire in the ease of use aspect obtained an NP value of
92% in the very practical category. This shows that the instructions for using the LKPD are easy to
understand and contain concise and simple material. With the use of LKPD, it is hoped that
students will experience ease in the learning process [28],[29].

Based on the time efficiency aspect of teachers and students, the average NP score is 100%
and 90% with the practicality category being very practical. Where learning with LKPD can make
learning more effective and efficient [30].

Based on the benefits aspect for teachers and students, the average NP score is 92% and 91%
in the very practical category. Thus it can be said that LKPD has benefits for teachers both as
facilitators and motivators and the use of LKPD can help students better understand the material
through project-based learning [31].

The results of teacher and student practicality assessments show that the STEAM - PjBL
Integrated LKPD developed is easy to use, where learning with LKPD is more effective and efficient
[30] and LKPD can help students better understand the material through project-based learning [31].
Based on the results of processing the practicality questionnaire in the aspect of ease of use by
teachers and students, an average score of 87.5% and 92%, respectively, was obtained in the very
practical practicality category. This shows that the instructions for using the LKPD are easy to
understand and contain concise and simple material. By using LKPD, it is hoped that students will
feel ease in the learning process [28],[29].
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4.

Conclusion

Based on the results of research, data processing and data analysis carried out regarding the

development of the STEAM — PjBL integrated LKPD on basic chemical legal material, it can be
concluded that the STEAM — PjBL integrated LKPD on basic chemical legal material developed is
valid and practical, with a validity level of 0.88, valid category and the practicality level of the
teacher is 93.16% in the very practical category and the practicality level of the students is 91% in the
very practical category. The results of the teacher and student practicality assessment show that the
STEAM - PjBL Integrated LKPD developed is easy to use, learning time is more efficient and
effective, making it easier for students to learn.
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