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Abstract: Learning plays an essential role in shaping students'
understanding, but many teachers still use conventional methods that are
less varied, leading to less enjoyable and unmotivating learning,
especially in chemistry subjects. The observations indicate a lack of
teaching materials and chemical experiments that could improve
students' understanding and motivation. This study aims to develop a
valid Chemistry Experiment Student Worksheet for Grade XI that
addresses socio-scientific issues and to examine user responses to the
worksheet. The research model used is a 4-D model consisting of 4 stages:
define, design, develop, and disseminate. The results of this study are in
accordance with the assessments of 2 material expert validators and one
media expert validator, namely the Chemistry Experiment Student
Worksheet Based on Socio-Scientific Issue, which obtained percentages of
98.4375% and 100%, respectively, and were categorized as valid. This
means that the Experiment Student Worksheet developed is suitable for
use. The Student Worksheet for Chemistry Experiments Based on Socio-
scientific Issue also received a positive response from users, with 92.96%
and 87.91% of teacher and student responses, respectively, in the good
category.

Abstrak: Pembelajaran berperan penting dalam membentuk pemahaman
peserta didik, namun banyak guru masih menggunakan metode
konvensional yang kurang bervariasi, mengarah pada pembelajaran yang
kurang menarik dan tidak memotivasi, terutama dalam mata pelajaran
kimia. Hasil observasi menunjukkan kurangnya bahan ajar dan
eksperimen kimia yang dapat meningkatkan pemahaman dan motivasi
peserta didik. Penelitian ini bertujuan untuk mengembangkan Lembar
Kerja Peserta Didik Eksperimen Kimia Kelas XI Berbasis Socio Scientific
Issue yang valid serta mengkaji respon pengguna terhadap Lembar Kerja
Peserta Didik Eksperimen Kimia Kelas XI Berbasis Socio Scientific Issue.
Model penelitian yang digunakan adalah pengembangan model 4-D yang
terdiri dari 4 tahap yaitu; define (pendefinisian), design (perancangan),
develop (pengembangan), dan disseminate (penyebarluasan). Hasil
penelitian ini sesuai dengan penilaian 2 orang validator ahli materi dan 1
orang validator ahli media yaitu Lembar Kerja Peserta Didik Eksperimen
Kimia Berbasis Socio Scientific Issue secara berturut-turut mendapatkan
persentase sebesar 98,4375% dan 100 % dikategorikan valid. Artinya
Lembar Kerja Peserta Didik Eksperimen yang dikembangkan layak
digunakan. Lembar Kerja Peserta Didik Eksperimen Kimia Berbasis Socio
Scientific Issue juga mendapat respon positif dari pengguna dengan
persentase respon guru dan peserta didik secara berturut-turut sebesar
92,96% dan 87,91% dengan kategori baik.
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A. Introduction

Learning plays a crucial role in shaping students' understanding. However, in
practice, many teachers still use conventional learning methods that tend to be monotonous
and teacher-centred. This approach often emphasizes theoretical instruction without
providing students with opportunities to apply concepts in real-world contexts. Based on a
preliminary survey conducted by researchers of chemistry teachers at several high schools
in Pekanbaru, approximately 75% of teachers reported still using the lecture method as their
primary teaching method, and only 15% routinely incorporate experiments into their
teaching.

Ideally, chemistry learning should not only focus on conceptual understanding but
also require students to apply scientific concepts to solve real-world problems they
encounter. However, in reality, classroom chemistry learning still seems theoretical and
lacks relevance to students' real-world situations. This leaves students feeling detached from
meaningful learning contexts and tending to view chemistry as a problematic and
uninteresting subject. Chemistry experiments have the potential to serve as a bridge to make
learning more contextual, but their implementation remains very limited. Experiments are
often not carried out due to limited teaching materials, tools, and teachers' skills in designing
relevant and engaging practical activities.

The results of observations and interviews conducted by researchers with chemistry
teachers in grade XI of SMA Negeri 6 Pekanbaru and SMA Negeri 9 Pekanbaru revealed a
lack of chemistry teaching materials. Therefore, students have difficulty learning
independently, which reduces the development of their ability to construct knowledge
independently. Teachers also stated that student motivation for learning remains low, partly
due to the lack of student-led chemistry experiments. In one semester, no experiments were
conducted during the teaching, even though experiments are an effective way to increase
students' understanding and motivation. However, teachers also struggle to design
engaging, relevant experimental activities related to the material being taught. In addition,
educators also stated that limited tools and materials for conducting experiments are a
significant challenge. The lack of alignment of practical activities with chemical ideas and
students' passive participation in the learning process, which places the teacher at the centre
of learning, leads students to receive only concepts from the teacher's teaching materials.
Based on analysis of daily test scores from both schools, 65% of students have not met the
learning objectives for acid-base material taught using conventional methods without
experiments or other supporting media. This shows that a learning approach that lacks
interaction and exploration not only reduces interest in learning but also significantly affects
student learning outcomes, characterized by weak conceptual understanding, difficulty
applying knowledge in authentic contexts, and a lack of critical thinking and problem-
solving skills.

The teaching materials currently available still emphasize content rather than
attitude and context, so learning remains limited to textual content. Learning that remains
textual will make it difficult for students to link scientific knowledge to real problems
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around them. Therefore, many researchers are developing innovative teaching materials,
such as Student Worksheets.

Student Worksheets (LKPD) are a type of printed teaching material often used by
teachers in the learning process (Dermawati, 2019). According to the Kemendikbud (2013),
student worksheets are sheets containing tasks for students to complete. Activity sheets are
usually in the form of instructions or steps to complete a task. Student worksheets (LKPD)
are one means of facilitating teaching and learning, enabling effective student interactions
and increasing student engagement to improve learning achievement. Student worksheets
are one of the learning resources that educators can develop as facilitators in learning
activities. The LKPD can be designed and developed based on the conditions and situations
encountered during the learning activities (Umbaryati, 2016).

Student Worksheets (LKPD) help students understand the material and measure
their understanding. LKPD facilitates active, independent learning through teacher-given
questions or assignments. Through LKPD, students are trained to think critically,
analytically, and creatively, while teachers can assess students' understanding in a
structured manner. LKPD is often applied in experiment-based learning to create an in-
depth learning experience.

LKPD consists of several types, according to Dewi (2020). There are two types of
LKPD in the teaching and learning process: experimental and non-experimental.
Experimental LKPD contains practical instructions. The sections of this LKPD are: title,
introduction, objectives, tools and materials, work steps, observation tables, and questions.
At the same time, non-experimental LKPD contains materials that guide discussions. This
type of LKPD is called DART (DirectDirect Activity to Relate to the Test Book), which
consists of several activities related to the continuity of concepts in the form of discourse or
text.

LKPD can be developed into an experimental LKPD by adding more specific
elements, such as experimental steps, data collection procedures, and analysis of results.
Experimental LKPD aims to provide students with opportunities to further explore scientific
concepts through direct experience in designing and conducting experiments, thereby
honing their practical and critical thinking skills. The use of this experimental LKPD is
essential, especially in chemistry experiments.

Chemistry experiments will be more interesting and significant if they are connected
to students' real-world problems. This allows students to get the material directly rather
than just listening to the teacher explain the theory. Thus, chemistry experiments are needed
to encourage students' interest and enthusiasm in learning chemistry. Therefore, the
experimental LKPD must be relevant to everyday life; this aims to make it easier for students
to understand the subject matter. Experimental LKPD related to everyday life is an
experimental LKPD based on a Socio-Scientific Issue.

The student-oriented learning approach emphasizes students' dominance during
learning activities, with teachers serving only as facilitators, mediators, guides, and leaders.
Its characteristics are student-oriented, with diverse learning and the use of various
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resources, methods, media, and strategies alternately, so that during the learning process,
students actively participate both individually and in groups (Sanjaya, 2016). One approach
that is oriented towards students is socio-scientific issues.

The SSI approach can make students more interested, motivated, active, and more
understanding during classroom teaching and learning activities (Khasanah, 2022). SSI is an
approach to delivering science content on social issues that incorporates ethical and moral
principles. SSI contextual learning enables students to analyze and investigate social
problems related to science (Kartika, 2019).

Socio-scientific Issues (SSI) refers to problems, issues, and information in the
community that stimulate students to solve them. Learning with the SSI approach connects
science content to students' real-life context, making it easier for them to discuss science in
relation to real problems.

SSI-based learning is a learning approach that studies phenomena or controversial
issues related to science and problem-solving activities whose solutions are relatively or
perhaps uncertain. In SSI-based learning, complex thinking is needed to widely and openly
disseminate scientific concepts (Amalia, 2021).

The SSl-based learning approach creates opportunities for each student to think
critically and discuss science material. SSI-based learning is an instructional strategy that
examines facts, phenomena, or events related to social issues in students' lives. Using the
SSI approach allows students to think critically across different views (Sismawarni, 2020).

Student Worksheet Experiment based on a Socio-Scientific Issue is designed to
improve students' understanding through scientific, social, and integrative approaches that
connect scientific concepts with everyday life. This aims to develop critical, collaborative,
and reflective skills in the experimental learning process.

Tukan (2020) research on "Development of Environmentally Based Chemistry
Practical Worksheets on Reaction Rate Material" indicates that this worksheet is worth
testing, with strong endorsements from material and media experts and positive student
responses. Arif (2020) research on "Development of Green Chemistry-Based Chemistry
Practical Guidelines for Grade XII IPA SMA" shows that chemistry practicals can be
improved by using environmentally friendly materials, thereby increasing learning
motivation and making learning more meaningful. Moreover, Khasanah (2022) research on
"Implementation of the Socio-scientific Issues Approach Assisted by E-LKPD on Additive
Material" shows that this approach can improve students' scientific literacy, as evidenced by
increases in pretest and posttest scores and by paired t-tests.

Therefore, the novelty of this research lies in the development of an experimental
Student Worksheet (LKPD) for chemistry learning that is explicitly based on the Socio-
scientific Issues (SSI) approach. Unlike conventional LKPDs that emphasize procedures, this
LKPD is designed to combine practical laboratory work with socio-scientific analysis. It
enables students to explore scientific concepts through experiments while simultaneously
addressing socially relevant problems, thereby fostering critical thinking, collaboration, and
ethical reflection. This innovation is expected to address the dual problems of monotonous
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teaching methods and the lack of contextual teaching materials in chemistry learning,
ultimately enhancing students' understanding, motivation, and scientific literacy.

This study is guided by the following research questions: (1) What are the needs of
teachers and students for chemistry experiment worksheets that are relevant to real-life
socio-scientific contexts? (2) How can a Socio-scientific Issues (SSI)-based chemistry
experiment student worksheet (LKPD) be designed and developed to encourage students’
critical thinking and active participation in learning? (3) To what extent is the developed
SSI-based chemistry experiment worksheet valid in terms of content, media, and
pedagogical aspects? and (4) How practical is the developed worksheet based on teachers’
and students’ responses during a limited trial?. Accordingly, this research generally aims to
develop a SSl-based chemistry experiment student worksheet that is valid, practical, and
effective as a contextual teaching material to support chemistry learning in Grade XI of
senior high school or its equivalent. Specifically, this study aims to analyze teachers” and
students’ needs for contextual teaching materials, design and develop a SSI-based chemistry
experiment worksheet that fosters critical thinking and active engagement, examine its
validity through expert judgment in content, media, and pedagogy, evaluate its practicality
based on teacher and student responses, and assess its effectiveness in enhancing students’
conceptual understanding and scientific literacy.

B. Method

The research used is development research, designed using the 4-D model of
Research and Development (R&D). The 4-D development model is a learning device
development model. This model was developed by Thiagarajan et al (1974). The 4-D
development model consists of 4 main stages: Define, Design, Develop, and Disseminate.
Researchers chose to use the 4-D (Define, Design, Develop, Disseminate) development
model because it is specifically designed for developing learning tools such as LKPD.
Compared to other models such as ADDIE or Borg & Gall, the 4-D model is more
straightforward, more focused, and more efficient. Its stages start from needs analysis to
validated product development, making it suitable for creating contextual and innovative
teaching materials. This model also enables systematic product evaluation and revision,
ensuring that the final results are more relevant to students' needs and classroom learning,.
The complete stages are shown in Figure 1.
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Figure 1. Complete 4-D Stages

The sample in this study consisted of 20 grade XI students from SMA/MA or
equivalent. The data collection techniques used were interviews, validation sheet data,
teacher response data, and student response data. The data analysis techniques used were
validation and user response tests.

C. Result
Define Stage

The front-end analysis conducted yielded interview data with chemistry teachers at
SMA Negeri 9 Pekanbaru and SMA Negeri 6 Pekanbaru, as shown in the appendix. The
information obtained covers various aspects of the learning process, including the
implementation of practicums, assessment of learning outcomes, the learning resources
used, the availability of facilities, and the obstacles encountered.

Based on the pre-study results, students still demonstrated limited understanding of
the material, as evidenced by their difficulties following lessons and completing assigned
tasks. In addition, the lack of involvement in chemical experiments prevented students from
gaining direct experience that could strengthen their understanding of concepts in real

221


https://doi.org/10.51276/edu.v7i1.1403

Anggianti, D. P., Abdullah, A., & Herdini, H. Educational Research in Indonesia (Edunesia)
d  https://doi.org/10.51276/edu.v7i1.1403

terms. The learning process was still minimal because it relied solely on textbooks as its
teaching materials, without any variation in media or an interactive approach. As a result of
these various obstacles, only about 50% of students achieved grades in line with the KTTP.
The analysis of students, conducted in an unstructured manner based on observations and
interviews, showed that the users of the SSI-based Chemistry Experiment Student
Worksheet were high school students aged 16-18. According to Piaget's Theory, this age
range enters the formal operational stage. At this stage, students begin to think about
experiences more abstractly, idealistically, and logically, and can solve verbal problems
(Hafiz, 2023).

Task Analysis consists of a content structure analysis of the Chemistry Experiment
LKPD, produced in accordance with the independent curriculum syllabus, resulting in
Learning Achievements (CP), Learning Objectives (TP), Experiment Objectives, and
Learning Objective Achievement Indicators (IKTP) related to the material developed. The
Chemistry Experiment LKPD developed is designed based on the sequence of material that
is suitable for class XI material; concept analysis contains identification of the main concepts
produced from concept analysis in accordance with the introductory chemistry independent
curriculum for class XI SMA/MA and arranges them systematically and links the concepts
to produce a concept map; The results of the procedural analysis obtained based on the Socio
Scientific Issue approach which has four stages, namely the Scientific Background stage;
Evaluation of Information; Local, National, and Global Dimension; and Decision Making;
The results of the objective analysis are to formulate the experimental objectives to be
achieved based on Learning Achievements (CP), Learning Objectives (TP), Experiment
Objectives, and Learning Objective Achievement Indicators (IKTP) in the content structure
analysis.

Design Stage

The design stage produced an initial design of the Chemistry Experiment Student
Worksheet, validation sheet, and user response questionnaire.

The preparation of the initial design of the Chemistry Experiment Student
Worksheet based on SSI in Grade XI resulted in a draft of the Chemistry Experiment Student
Worksheet containing the title of the LKPD, Learning Achievements, Learning Objectives,
Experiment Objectives, and Student Activities in the LKPD.

Experiment LKPD Title:

Table 1. Activity titles in LKPD

Title of Student SSI-Based Chemistry Experiment Student Worksheet

Worksheet
LKPD 1 Determination of River Water Properties Using Acid-Base Indicators
LKPD 2 Determination of Soil Properties Using Young Oil Palm Fruit Flesh
Extract Indicator
LKPD 3 Determination of Excess Base Levels in Detergents
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Learning Outcomes, Learning Objectives, and Experimental Objectives.
Student Activities in LKPD:

Table 2. Stages of Student Worksheets for SSI-based Chemistry Experiments

Stage Contents

Scientific Background  In the Student Experiment Worksheet, the Scientific Background stage
includes issues related to the Experiment to be carried out.

Evaluation of In the Experiment Student Worksheet, the Evaluation of Information

Information stage provides details on the tools, materials, and methods for the
Experiment.

Local, National, and The Student Worksheet for the Local, National, and Global Dimension

Global Dimension Experiment contains information about the impacts that will result from
the Experiment.

Decision Making In the Student Experiment Worksheet, the Decision Making stage

contains the conclusions that can be drawn from the experiments.

Before being validated against the SSI-based Chemistry Student Worksheet
validator, the researcher tested all experiments in the laboratory. After validating it against
the validator, the researcher conducted a teacher response test and tested it with students.

The validation sheet is used as a data collection instrument to assess the validity of
the LKPD, which consists of validation sheets from material and media experts. The
assessment aspects in the material expert validation sheet include material, construction,
language, graphics, practicality, and didactic aspects. In contrast, the media expert
validation sheet includes display feasibility.

The user response questionnaire consists of a teacher response questionnaire and a
student response questionnaire, each composed of several aspects with statements designed
to elicit responses from teachers and students regarding the use of the Experimental LKPD.

Development Stage

The results of the development stage are valid SSI-based Chemistry Experiment
Student Worksheets for Grade XI of SMA/MA and equivalent schools. The following is a
description of the results of the development stage.

LKPD Validation
Material Expert Validation:

Table 3. Recapitulation of Expert Material Assessment Data

Number Assessment Aspects Validation Score Percentage (%) Category

1 Material Aspects 100 Valid
2 Construction Aspects 100 Valid
3 Language Aspects 100 Valid
4 Graphic Aspects 90,625 Valid
5 Practical Aspects 100 Valid
6 Didactic Aspects 100 Valid
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Number Assessment Aspects Validation Score Percentage (%) Category

Average Percentage Score 98,4375 Valid

To obtain optimal final validation results, the researcher made several revisions to
the developed chemistry experiment worksheets (LKPD). These revisions included adding
more detailed information to the scientific background section, including the number of
tools and materials used, relevant images, and appropriate chemical elements. For the
Experiment involving the extract of young oil palm fruit flesh, the extract was prepared in
advance to improve time efficiency during implementation. Additionally, typographical
errors were corrected, foreign terms were italicized, and the cover design was adjusted to
better align with the experimental content. The worksheets were also systematically
numbered in the order of the material: LKPD I, LKPD II, and LKPD III. A summary of the
material was added to the scientific background section to strengthen students' conceptual
understanding prior to the Experiment. These revisions were made based on feedback from
validators to enhance the quality and feasibility of the LKPD before classroom use.

The average percentage score on the aspects of material, construction, language,
graphics, practicality, and didactics after revision is 100%; 100%; 100%; 90.625%; 100%; and
100%, respectively, with valid criteria.

Media Expert Validation

Table 4. Recapitulation of Media Expert Assessment Data

Number Assessment Aspects Validation Score Percentage (%) Category

1 Display Eligibility Aspect 100 % Valid
Average Percentage Score 100% Valid

To obtain the final validation results, the researcher made the following revisions:
aligning the cover with the LKPD content, standardizing the LKPD template, and adding
the institutional identity. The institutional identity has already been included in the LKPD.

The average percentage score for the appearance feasibility aspect after revision was
100%, meeting the validity criteria.

Teacher Response Test

The teacher response test was conducted by two chemistry teachers, including one
at SMA N 9 Pekanbaru and one at SMAN 6 Pekanbaru.

Table 5. Recapitulation of Teacher Response Test Data

Assessment Aspects Average Score of Teacher Responses (%)  Criteria
Content Eligibility 100 Very good
Effectiveness 96,875 Very good
Practicality 87,5 Very good
Attraction 87,5 Very good

224


https://doi.org/10.51276/edu.v7i1.1403

Anggianti, D. P., Abdullah, A., & Herdini, H. Educational Research in Indonesia (Edunesia)
d  https://doi.org/10.51276/edu.v7i1.1403

Assessment Aspects Average Score of Teacher Responses (%)  Criteria
Average percentage of total score 92,96 % Very good

The average assessment score was 92.96%, placing it in the excellent category. Based
on this assessment, the SSI-based Chemistry Experiment Student Worksheet has been made
well.

Small Group Trials

Small-group trials were conducted with 20 students, namely 10 from SMAN 9
Pekanbaru and 10 from SMAN 6 Pekanbaru. The identities of the small-group trial students
are listed in the appendix. The respondents selected for the trial were grade XI students of
SMA /MA or equivalent.

Table 6. Recapitulation of Small Group Trial Data

Assessment Aspects Average Score of Student Responses (%)  Criteria
Attraction 89,58 Very good
Effectiveness 85,41 Very good
Practicality 88,75 Very good
Average percentage of total score 87,91% Very good

The student response assessment had an average score of 87.91%, placing it in the
excellent category. The average percentage of the total score is the final result of the small
group trial.

D. Discussion

The product resulting from this development research is the Chemistry Experiment
Student Worksheet based on Socio-Scientific Issues in Grade XI of SMA/MA Equivalent,
which has been validated. The assessment was carried out twice for each validator, and the
data used were the results of the last validation, as each aspect was analyzed separately. The
following is a description of the validation discussion by material experts and media experts.

The material aspect of the Experimental LKPD based on SSI obtained a validation
result of 78.125% in the valid category, but the validator still provided suggestions for
improvement. The validator suggested adding more detailed information to the scientific
background section to give students a broader picture. The more reading sources provided,
the more insight and knowledge students can gain. This aligns with Samsinar (2019)
statement that learning resources will increase learning productivity for both educators and
students, as well as motivation and interest in learning. After being revised, the material
aspect obtained a second validation percentage of 100% in the valid category.

The first validation result for the construction aspect showed a 77.08% valid
category, but there was room for improvement. The validator suggested adding the number
of tools and materials used to clarify the information presented in the Experimental LKPD
and make it easier for students to conduct experiments. This is in accordance with Jayantri
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(2017) statement that one of the important requirements in compiling LKPD is the
construction requirement for language mastery, sentence structure, vocabulary, level of
difficulty, and clarity. After the improvements were made, the percentage obtained in the
second validation was 100% with a very valid category. In addition, LKPD's usefulness in
the learning process is to make it easier for students and teachers to carry out teaching and
learning activities (Nurlian, 2023).

The language assessment in the first validation obtained a 75% score in the
reasonably valid category. The validator suggested fixing typos and italicizing words in
foreign languages contained in the Experimental LKPD. After improvements, the final
validation results for the language aspect showed a 100% validity rate, with a very high
validity category. Based on the validity value of the language aspect, it shows that the LKPD
has used the correct and proper Indonesian language rules; the words or sentences used are
in accordance with the level of students' abilities; and the spelling of the words used is in
accordance with EYD, making it easier for students to learn (Rahman, 2019).

The first validation of the graphic aspect yielded a score of 68.75%, indicating a
reasonably valid category. However, the validator provided several improvements, namely
adding images and appropriate chemical elements to the Experimental LKPD and adjusting
the cover to the material to be carried out in the Experiment, so that students were more
interested in the display. After making improvements and conducting the second
validation, the final percentage obtained was 100% with a very valid category. This shows
that the Experimental LKPD already has attractive images and aligns with the material
presented. The use of attractive images/illustrations can help students understand,
interpret, and facilitate the material being studied (Muhibbullah, 2022).

The first validation of the practicality aspect yielded a 82.5% value in the valid
category. However, the validator suggested improvements, namely that the LKPD should
be assigned a number sorted by material. In the LKPD whose Experiment uses oil palm fruit
flesh extract, the extract should be provided to shorten the LKPD processing time. The
preparation of the work steps for the Experimental Student Worksheet is carried out
concisely to shorten the processing time. In addition, the LKPD presentation is structured:
it is systematically arranged according to the learning sequence or the logical flow of the
material. To make it easy for students to understand, this aligns with Prastowo's statement
in Rosmana (2024). One of the functions of LKPD is as a concise teaching material; its
presentation is structured so that students can understand the subject matter. After the
revision, the practicality aspect achieved 100% validity.

The didactic aspect received a first validation percentage of 75% in the reasonably
valid category, but there were some areas for improvement. The validator suggested adding
a brief overview of the material as an initial introduction before starting the Experiment,
which was added to the scientific background section. Providing an initial overview before
learning or conducting an experiment is very important because it can help students build
a foundation of knowledge. With this initial knowledge, students will be better prepared
cognitively to receive new information, understand concepts, and carry out learning
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activities more effectively. This also makes it easier for students to connect theory with
practice, so that the implementation of the Experiment becomes more meaningful and
focused. In learning, students' initial knowledge has a significant role. As an implication,
educators need to understand and accommodate this in the form and design of appropriate
learning. Initial knowledge is important because it makes it easier for students to learn
(Hasanuddin, 2020).

The feasibility aspect of the display in the first validation obtained a 83.3% valid
category. However, the validator suggested improvements, namely aligning the LKPD
cover with its contents, standardizing the LKPD template, and adding agency identity to the
LKPD cover. After the improvements were made, the second validation returned 100%
validity. This proves that each element of the LKPD must be clear. In accordance with
Sihafudin (2020) statement, the linguistic aspect is essential in LKPD because language
serves as the primary means for students to understand the existing information. Jayantri
(2017) opinion states that one of the important requirements in compiling LKPD is the
construction requirement for language mastery, sentence structure, vocabulary, level of
difficulty, and clarity. Moreover, the use of interesting images/illustrations can help
students understand, interpret, and simplify the material being studied (Muhibbullah,
2022).

Two chemistry teachers conducted the teacher response test: one at SMA N 9
Pekanbaru and one at SMAN 6 Pekanbaru. The Chemistry Experiment Student Worksheet
that had been given was then observed and assessed by the chemistry teacher using the
provided response questionnaire. The teacher response test was conducted directly. The
teacher's response contained 11 questions, including aspects of content feasibility,
effectiveness, practicality, and attractiveness. The overall results of the teacher response test
were excellent, with 92.96% in the excellent category. According to the chemistry teacher,
the SSI-based Chemistry Experiment Student Worksheet, which was developed, motivated
students to learn, as it linked to everyday life. This aligns with Sismawarni (2020), who states
that SSI-based learning is an instructional strategy that examines facts, phenomena, or
events related to social issues in students' lives. Using the SSI approach allows students to
think critically and consider different views.

Small-group trials were conducted with 20 students: 10 from SMA N 9 Pekanbaru
and 10 from SMAN 6 Pekanbaru. Student responses have three aspects: interest,
effectiveness, and practicality. The overall student responses were very positive, with
87.91% in the excellent category. User responses to the SSI-based Chemistry Experiment
Student Worksheet showed a high average percentage, indicating that it is highly feasible
and practical as a teaching material in Class XI.

Testing the validity of the SSI-based Chemistry Experiment Student Worksheet is an
important step before assessing its effectiveness. This study was limited to the trial stage in
small groups, in accordance with the primary objective, namely to develop and evaluate
user responses to the SSI-based Chemistry Experiment Student Worksheet in Grade XI of
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SMA/MA. The final product of this development has the potential to be applied on a
broader scale through further research.

However, the researcher encountered several difficulties during this study. The first
challenge was finding a suitable lecturer validator who was willing to provide constructive
feedback on the developed product. The second difficulty involved designing experiments
that effectively connect the experimental activities with everyday life contexts, making the
material more relevant and easier for students to understand. This challenge required
creativity and careful consideration to ensure that the experiments were not only theoretical
but also practical and applicable to students’ real-life experiences.

E. Implication

The development of an SSI-based chemical experiment, LKPD, can improve
students' critical thinking skills, scientific literacy, and social and environmental awareness.
Students are invited to analyze real-world issues, evaluate evidence, and make responsible
scientific decisions. The implementation of this LKPD has the potential to foster more
meaningful, contextually relevant learning experiences, especially when applied
consistently across diverse educational settings. However, this approach also requires active
student participation and appropriate teacher guidance to be effective. Teachers play a
crucial role not only in facilitating learning but also in providing constructive feedback to
support the continuous improvement of the LKPD. In the long term, the consistent use of
SSI-based LKPD can support the development of scientifically literate individuals who are
socially responsible and environmentally conscious, provided that educators receive
sufficient training and institutional support.

F. Limitation and Suggestion for Further Research

Research on the development of the Chemistry Experiment Student Worksheet
(LKPD) based on Socio-Scientific Issues (SSI) for Grade XI SMA/MA equivalent was
conducted only through validation and limited trial stages. Therefore, the researcher
recommends that this study proceed to the large-group trial and dissemination stages to
evaluate the effectiveness of the developed LKPD more comprehensively. Potential
challenges that may arise in further stages —such as differences in school conditions, limited
facilities, and teacher readiness—should be carefully considered in future research. To
enhance the quality and long-term impact of the LKPD, future studies should expand the
sample size, include schools with diverse backgrounds, and assess the sustained effects of
implementing SSI-based LKPD across various learning contexts.

G. Conclusion

Based on the research results, it can be concluded that the SSI-based Chemistry
Experiment Student Worksheet for Grade XI at SMA /MA has been developed using a 4-D
development model. The Chemistry Experiment Student Worksheet that was developed has
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been declared valid by the material expert validator across the material, construction,
language, graphic, practicality, and didactic aspects, with an average material validation
score of 98.4375%. Validation by the media expert yielded an average score of 100% and a
valid category based on display feasibility. The SSI-based Chemistry Experiment Student
Worksheet in Grade XI of SMA /MA received a positive response from users. Teachers gave
positive responses regarding content feasibility, effectiveness, practicality, and
attractiveness, with an average score of 92.96% and a good category. This is supported by
students' responses, which indicate that the Chemistry Experiment Student Worksheet was
rated very good (87.91%) and was rated good across attractiveness, effectiveness, and
practicality.
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