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Introduction

Abstract: The study aimed to develop scaffolding-based student worksheets (LKPD) for
Biodiversity material at SMP Negeri 23 Ambon as a teaching resource for 7th-grade
students. It also sought to determine the quality of this LKPD and assess the responses
of both teachers and students to its development. This research adopted a research and
development (R&D) approach, utilizing Thiagarajan's 4-D development model: define,
design, develop, and disseminate. The study took place at SMP Negeri 23 Ambon, with
the trial subjects comprising 23 7th-grade students. Data was collected through LKPD
validation questionnaires, observation sheets for learning implementation, student
response questionnaires, and learning outcome tests. The findings indicate that the LKPD
was deemed valid by material experts (84% for material aspects), very valid for media
aspects (92%), and very valid for language aspects (94%). Practicality testing showed an
89% score, categorizing it as very practical. Student responses to the LKPD and learning
activities were overwhelmingly positive, with a total average of 99%. Post-test results
reached 91%, interpreted as effective. Based on these results, it can be concluded that the
developed LKPD is suitable for trial implementation in the learning process at SMP
Negeri 23 Ambon. It also contributes positively to the learning process and can serve as
a valuable reference for future development of other instructional media.
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The development of science and technology in the
current millennial era is quite rapid. As an indicator of a
nation's progress, education is crucial in responding to
these developments. Education plays a crucial role in
creating superior and competitive human resources, as
stipulated in the Regulation of the Minister of Education,
Culture, Research, and Technology No. 22 of 2022
concerning the Independent Curriculum (Ulfa et al.,
2018). This independent curriculum prioritizes a
scientific approach, focusing on developing student
competencies through relevant knowledge and skills
while emphasizing more flexible learning based on the
potential and needs of each student
(Kemendikbudristek, 2022; Nurdianah, 2024; Septi et al.,
2018; Ramadhani et al., 2022).

This scientific approach is designed to enable
students to construct concepts and principles through
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techniques, drawing conclusions, and communicating
discovered concepts. Learning through a scientific
approach directs students toward higher-order critical
thinking  skills.  Scientific  learning involving
experiments, observations, and investigations requires
students to think critically. This approach not only
focuses on understanding scientific concepts but also
develops students’ abilities to identify problems,
analyze evidence, and draw logical conclusions based on
available information (Marzano, 2007; Muslimah, 2020;
Belland et al., 2008; Suyono & Haryianto, 2012).

One of the determining factors for successful
classroom learning is the use of instructional media. The
importance of learning media lies in helping educators
deliver messages and learning materials effectively and
efficiently. Media help concretize concepts or ideas and
motivate students to actively engage in learning. For
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students, media can serve as a bridge for thinking,
understanding concepts, and taking action (Arsyad,
2017). Therefore, selecting learning media that align
with students” needs is necessary to achieve learning
objectives.

Educators can provide learning media that help
students think critically through the use of Student
Worksheets (LKPD). These LKPDs guide students in
solving biology-related problems through systematic
problem-solving steps (Campbell & Reece, 2008).
Through problem-solving activities, students can
develop science process skills and critical thinking
abilities. According to Supardi (2013), LKPD is defined
as a learning medium in the form of worksheets
containing learning materials and instructions for
completing tasks designed to assist students in the
learning process.

The combination of scaffolding-based LKPD
represents an innovative learning approach designed to
help students gradually construct conceptual
understanding through structured assistance provided
by teachers and the learning environment (Narti &
Asnendri, 2022). The scaffolding approach is rooted in
the theory of the Zone of Proximal Development (ZPD)
proposed by Lev Vygotsky, which explains that students
can achieve higher levels of understanding when they
receive appropriate support during learning activities
(Vygotsky, 1978). In practice, scaffolding-based LKPD
not only contain exercises or assignments but also
include step-by-step guidance, guiding questions,
examples, and thinking prompts that assist students in
solving problems independently and systematically
(Wood et al., 1976). Furthermore, scaffolding-based
learning can  improve  students’  conceptual
understanding, critical thinking skills, and learning
independence because assistance is gradually reduced
as students become more competent and confident in
completing tasks (van de Pol et al., 2010; Suryaningsih et
al,, 2021; Adinda et al., 2024).

The scaffolding approach is rooted in Lev
Vygotsky’s theory of the Zone of Proximal Development
(ZPD), which explains that students can achieve higher
levels of understanding when they receive appropriate
support during the learning process. In its
implementation, scaffolding-based LKPDs do not
merely contain exercises or assignments, but also
include step-by-step guidance, guiding questions,
worked examples, and thinking prompts that assist
students in solving problems independently and
systematically (Vygotsky, 1978; Ashari et al., 2016).

The use of combined scaffolding-based LKPDs is
considered effective because it integrates independent
learning activities with adaptive guidance tailored to
students’ abilities. At the initial stage, students are
provided with intensive support through instructions,
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illustrations, and example solutions. As their
understanding improves, the assistance is gradually
reduced, enabling students to develop independent
learning skills and critical thinking abilities. Previous
studies indicate that scaffolding-based LKPDs can
improve conceptual understanding, science process
skills, and numeracy literacy because the learning
process becomes more structured and contextualized
(Pratama & Saregar, 2019; Ningrum et al., 2021; Nari &
Mardhiyah, 2024; Buyung & Dwijanto, 2017).

Furthermore, the integration of scaffolding within
LKPDs also supports active and collaborative learning
(Gandasoebrata, 2021). Students are not only passive
recipients of information, but are encouraged to explore
problems, engage in discussions, connect concepts, and
discover solutions progressively. Teachers act as
facilitators who provide support according to students’
needs, making the learning process more meaningful.
Therefore, scaffolding-based LKPDs can serve as
innovative instructional materials capable of enhancing
student engagement, building self-confidence, and
developing problem-solving skills required in 21st-
century learning (Hosnan, 2014).

Method

This study employed a research and development
(R&D) method, utilizing Thiagarajan's 4-D development
model: define, design, develop, and disseminate
(Thiagarajan, 1974), which aims to produce a specific
product and test its effectiveness. The product
developed in this study is a scaffolding-based student
worksheet (LKPD) on biodiversity material for seventh
grade students (Artanti, 2020; Aryanti, 2023; Rahmatiah
etal., 2016).

This scaffolding-based LKPD was validated by 3
validators who are experts in their respective fields with
their educational backgrounds such as lecturers in
literature, media, and materials. Prof. Dr. Muhammad
Rijal, M.Pd as a material expert validator, Rahmiati
Darmis, M.Pd as a media expert validator and Nanik
Handayani, M.Hum as a language expert validator.

This development research only distributed the
LKPD to the schools studied, because this development
test was conducted on a limited basis. Data was collected
through LKPD validation questionnaires, observation
sheets for learning implementation, student response
questionnaires, and learning outcome tests.

Result and Discussion

Results of Steps for Developing LKPD
At the definition stage (define)
This stage is where the author gathers the

information needed to select the teaching materials to be
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developed. The results of the define stage are explained
as follows:

Early-late analysis

Based on the initial-final analysis, the problem
found by the author is that teachers at SMP Negeri 23
Ambon are still using textbooks that have not been
adapted to the character and needs of students in the
learning process, and there is no Scaffolding-based
LKPD, especially on biodiversity material.

Analysis of student and teacher needs

The analysis of students' and teachers' needs was
carried out by the author by distributing student needs
questionnaires and teacher needs questionnaires
regarding biodiversity LKPD, namely to 23 students of
grade VII and science subject teachers in grade VII,
namely Mr. La Amudin, S.Pd., M.Pd. From the results of
the distributed questionnaires, it was shown that
teachers and students did not yet have LKPD as a source
of independent learning and teaching materials in
science subjects, namely biodiversity material. In
general, students found it difficult to learn biodiversity
material only from teacher explanations, so students
needed other teaching materials to support their
learning process.

Concept/material analysis

The material analyzed is the topic of Biodiversity
included in Chapter 1 in the Natural Sciences subject for
grade 7 of junior high school, odd semester in the
Independent Curriculum.

Concept analysis

This stage is carried out by analyzing the learning
outcomes of the curriculum used, namely the
independent curriculum, the author conducts a concept
analysis by identifying the main concepts of biodiversity
which are the material to be taught in the developed
LKPD. This stage is based on learning outcomes so that
the preparation of teaching materials is in accordance
with the biodiversity material (Putra, 2021; Rosalia et al.,
2021). The learning outcomes in the biodiversity
material are: "At the end of phase D, students have the
ability to create solutions to problems based on local or
global issues from their understanding of the diversity
of living things and their roles, viruses and their roles,
the application of biotechnology, ecosystem components
and interactions between components and
environmental changes (Hogan & Pressley, 1997). The
learning objectives that will be achieved after students
study this LKPD are Students can explain biodiversity at
the gene, species and ecosystem levels correctly,
Students can identify which is included in biodiversity
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at the gene, species and ecosystem levels correctly and
Students can review biodiversity in Indonesia correctly.

Discussion

The development of LKPD begins with analyzing
the needs of students and teachers so that solutions can
be found in selecting teaching materials that are
appropriate to the needs of students and teachers
(Yuliani, 2018). Based on the results of the teacher needs
analysis, it is known that the teacher is still using
textbooks in teaching biodiversity material that has not
been adapted to the character and needs of students.
Meanwhile, from the results of the student needs
analysis, it was found that students do not have a study
guide or other guide to study biodiversity material, most
students have difficulty in understanding biodiversity
material so that other teaching materials are needed in
studying biodiversity. Therefore, the author chose to
develop a scaffolding- based LKPD on biodiversity
material. This scaffolding learning strategy focuses on
providing temporary support to students to help them
achieve learning objectives (Vygotsky, 1978; Sihasale,
2013).

Jerome Bruner stated that scaffolding is an
important component in learning because it can help
students understand the material gradually, by reducing
assistance slowly until students are able to be
independent. The same thing was also stated by Wood
et al. (1976) they are the originators of the term
scaffolding according to them scaffolding is support
provided by teachers or more expert people to help
students in completing tasks that were initially beyond
their capabilities. The validation results along with input
and suggestions from the validators were used as a
reference in revising the developed Student Worksheets.
Based on the development results, the developed LKPD
is worthy of being tested in the learning process. This is
supported by three criteria aspects, namely (1) validity,
(2) practicality and (3) effectiveness (Nieveen, 1999). The
three aspects are described as follows:

Validity of Scaffolding-Based Student Worksheets
The wvalidation stage used by the author in
developing this LKPD aims to measure the level of
accuracy, precision, and clarity of the LKPD. The
validation process was carried out by 3 experts who are
experts in their respective fields. Each validator
provided an assessment of various aspects of the LKPD,
such as material content, media, and language (Sinclair
etal., 1978). The average validation score shows that the
LKPD developed has the criteria of "very valid" with an
average percentage of 90%. This can be seen in all
aspects of the assessment that are in the criteria of very
valid by making various revisions so that the developed
teaching materials can be used in science learning but
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need to be improved. Things that need to be improved
are: 1) Improving the Cover of the LKPD to be more
creative and interesting. 2) Correcting writings that are
still wrong. 3) Making separate boxes between material
and answers that will later be filled in by students. 4) The
model used in the LKPD must be stated. 5) Include
references so that students can find reliable learning
resources.

A student worksheet can be considered valid if it
meets eligibility standards. As Nieveen (1999) explains,
validity is one of the main criteria in developing learning
tools. Validation is conducted by experts to ensure that
the tool meets eligibility standards and can be used
effectively in the learning process. This validity includes
accuracy of content, appropriateness to learning
objectives, and clarity of presentation.

Implementation of Learning

The practicality of LKPD is measured based on the
observation sheet of learning implementation filled out
by the seventh grade science teacher, Mr. La Amudin,
SPd, M.Pd. The observed indicators include
Introduction (Orientation & Initial Context), Core
(Scaffolding Syntax), and Closing (Reflection &
Evaluation). The observation results show that all
indicators of learning implementation reached a
percentage of 94% with the criteria of being
implemented very well. The percentage of
implementation shows that all observed aspects were
implemented very well (Mamin, 2008).

This demonstrates that scaffolding-based student
worksheets  (LKPD) have been  successfully
implemented in the learning process. This success
demonstrates that students can actively participate in
learning, from asking questions and collaborating in
group discussions to drawing conclusions. These results
demonstrate that the use of LKPD can increase student
activity and engagement in learning. As explained by
Sardiman (2011), with high engagement, students are
more motivated to learn and more easily understand the
material being taught. This shows that educators can use
LKPD as a tool or teaching material to encourage
students to think critically and creatively.

Student Response Results

The effectiveness of the Student Worksheet (LKPD)
was measured using two data sets: student responses to
the scaffolding- based LKPD during learning activities
and student learning outcomes through a post-test (Ayu,
2023). The pre-test results showed that most students
were in the "not meeting" category of completion
criteria, while the post-test results showed a significant
improvement. Of the 23 students, 17 students (91%)
successfully achieved the minimum completion criteria
after using the LKPD. This improvement in learning
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outcomes indicates that the scaffolding- based LKPD is
not only valid and practical, but also effective in
improving learning outcomes for students.

These results indicate that students who previously
struggled to understand biodiversity material improved
their understanding after using the Student Worksheet
(LKPD). This is similar to what Arsyad Azhar, an expert
in the field of learning media, points out. In his book,
"Media Belajar," Arsyad explains that the effectiveness
of learning media is greatly influenced by its suitability
to student characteristics and learning objectives
(Arsyad, 2017). This improvement in learning outcomes
underscores the importance of using learning media
appropriate to student characteristics. Scaffolding -
based student worksheets (LKPD) can be an effective
alternative learning resource for improving students'
understanding of complex material. This also
demonstrates that developing effective LKPD can
contribute to improving the quality of education in
schools (Husamah & In’am, 2024).

Conclusion

The quality of the LKPD developed through the
validation test was declared very valid with an average
percentage of 90%. consisting of 84% of the material, 92%
of the media aspect and 94% of the language aspect. The
results of the learning implementation test with
implemented criteria, and the effectiveness test based on
student responses to LKPD and learning activities
obtained positive response criteria with an average
percentage of 94% with very well implemented criteria
and learning outcomes obtained a percentage of 91%
with complete criteria. This provides a positive
contribution to the learning process and can be a
reference for the development of other learning media in
the future. In addition, it is important to continue to
evaluate and improve LKPD based on feedback from
students and teachers to improve the quality of learning.
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