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Abstract

This study aims to determine valid forms of LKPD and find out the results of developing worksheets for
students with opportunity material in an effort to improve the ability to understand mathematical concepts
of grade VIII students who meet valid criteria. The development model used in this study is ADDIE which
includes the stages of analysis, design, development, implementation and evaluation. But this research
is only limited to the development stage. The instrument used to measure the validity of LKPD developed
is a validity questionnaire by expert lecturers and mathematics teachers. The validity of LKPD is
assessed from the assessment of experts with a maximum score of 4 for each statement. The results
of the LKPD assessment from four lecturers and two teachers amounted to 3.83 so that it can be
interpreted that the LKPD developed has a very valid category.

Keywords: LKPD development, opportunities, ability to understand mathematical concepts, contextual
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1 INTRODUCTION

Mathematics is a very important and useful subject to learn, by learning mathematics can help
increase potential, help solve everyday problems and help improve the ability to understand
mathematical concepts [1]. One of the goals to be achieved in learning mathematics is the ability to
understand mathematical concepts. This is in line with Permendiknas Number 22 of 2006 formulating
the objectives of learning mathematics in schools, namely 1) understanding mathematical concepts, 2)
using reasoning, 3) solving problems, 4) communicating ideas, 5) having an attitude of appreciating the
usefulness of mathematics in life [2].

The ability to understand mathematical concepts is one of the key aspects of mathematics learning
goals and objectives [3]. This is because the understanding of mathematical concepts is the root or
basis for mastery of other higher mathematical concepts or as well as supporting the ability of
connections between these concepts, so if the initial understanding base is not strong then it will be
difficult to understand the next concepts [4]. Therefore, understanding mathematical concepts is very
fundamental in learning mathematics.

Based on the results of an interview conducted on December 30, 2022, to grade VIl teachers of
SMP Negeri 10 Tegal, information was obtained that learning does not pay attention to the ability to
understand mathematical concepts, learning only focuses on teachers. Teachers are more dominant in
explaining that at the time of learning, students are limited to only listening and taking notes. If given a
problem, some students still find it difficult to propose the right solving steps, then when given questions
with different types, they also find it difficult to find the solution steps, this is because students'
understanding of mathematical concepts is still low.

The low ability to understand mathematical concepts of students can be seen from the results of
the Mathematics Daily Test scores for the 2021/2022 Academic Year on the material aspect of
opportunities. The average score shows an illustration of the ability of students in mastering opportunity
material, where the overall average score is still below KKM which is 70. The low ability of these students
can also be seen from the data of students based on their grades, where 84.09% of students still have
scores below KKM. This can be seen in Table 1.
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Tablel. Average Daily Test Scores of Students in 2022 SMP Negeri 10 Tegal

DAILY MATH GRADE POINT AVERAGE
TEST OF OVERALL
oDDS AVERAGE
VIIA VIIB VIIC VID VIIE VIIF VIG SCORE
2022 657 55,6 548 33,0 395 3093 49,16 46,94

Teachers' efforts in creating pleasant learning conditions cannot be separated from the supporting
components of learning, including learning resources. Learning resources are closely related to teaching
materials. From the interviews, it is known that the teaching materials used are only in the form of
teaching modules from the Subject Teacher Deliberation (MGMP). However, there are shortcomings in
the teaching model, including the content is incomplete, still monotonous and less interesting which
causes it not to focus on the process of increasing the ability to understand mathematical concepts of
students. The low ability to understand mathematical concepts can also be seen from the results of
interviews, when students find opportunities in the form of story problems, students cannot do it and it
is difficult to understand what is meant by the problem. To overcome this, of course, teaching materials
are needed that can facilitate the ability to understand students' mathematical concepts on opportunity
material.

The use of teaching materials at SMP Negeri 10 Tegal is not optimal because it has not utilized
other alternative teaching materials such as powerpoints, learning videos or student worksheets (LKPD).
LKPD is a printed teaching material in the form of sheets containing material, summaries, exercises and
instructions that must be done by students [5]. LKPD presents a sequence of steps that are useful for
understanding the content of the material in order and achieving the intended learning objectives and
increasing self-understanding of the learning material (previous research sources). Student worksheets
are expected to be an alternative to be able to improve the ability to understand mathematical concepts.

In learning, it should provide opportunities for students to construct their knowledge so that students
more easily understand the concepts of the material taught [6], so an appropriate learning approach is
needed to be linked in LKPD. One learning approach that can be implemented is a contextual approach.
The contextual approach is defined as a learning concept that helps teachers associate the material
taught with real-world situations students make connections between the knowledge they have and their
application in life [7].

The goal to be achieved is to produce products in the form of LKPD with a contextual approach
that can be used in opportunity material so that it can be used in the learning process to improve
understanding of mathematical concepts. LKPD with a contextual approach intended in this study is
LKPD which is developed oriented to the components of the contextual approach and the problems
presented are related to real life. The context of the problem raised must be in accordance with the
concept of the material being studied. In the development of LKPD with this contextual approach, it is
hoped that students will be more interested and motivated to learn mathematics and guide students in
constructing their knowledge. Therefore, this study aims to produce and test the feasibility of LKPD with
a contextual approach to opportunity material in improving the ability to understand mathematical
concepts.

2 METHODOLOGY

The research carried out is the development of LKPD based on a contextual approach to
opportunity material, thus the method used in research is the research and development method
(Research and Development / R & D). According to Sugiyono [8] research and development (Research
and Development / R&D) methods are research methods used to produce a particular product and test
the effectiveness of the product. In this study, the product developed was a student worksheet based
on a contextual approach on opportunity material for grade VIl students in the even semester.

The location to conduct this research is SMP Negeri 10 Tegal located on Jalan Kartini No. 58, East
Tegal District, Tegal City. This research plan is carried out in the even semester of the 2022/2023
academic year by adjusting the hours of mathematics lessons in class VIl itself. The subjects of this
study were grade VIII students at SMP Negeri 10 Tegal. Self-developed research on the ability to
understand mathematical concepts of students. Researchers take the object of research in the form of
learning tools, namely RPP and LKPD on opportunity material.
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The LKPD development procedure on class VIII opportunity material of SMP Negeri 10 Tegal
uses the ADDIE development model which includes Analyze, Design, Development, Implementation
and Evaluation proposed by Cahyadi [9]. In this research , the development stage is limited to the
development stage, this is because the implementation of learning teaching materials is still a trial
activity, namely development is arranged to obtain a valid LKPD as needed. The stages that will be
carried out in this research are:

Stage 1. Analyze

The analysis stage is a pre-planning stage, carried out by analyzing needs and problems in the form of
relevant materials, teaching materials, and learning conditions [10]. The information needed in this
analysis stage is in the form of analysis of student needs, analysis of contextual approaches, analysis
of the ability to understand mathematical concepts and analysis of material concepts.

Stage 2. Design

At the design stage, formulating the necessary elements in LKPD such as indicators and learning
objectives as well as drafting LKPD based on a contextual approach to opportunity material, which is
carried out, namely preparing references for products and compiling product designs.

Stage 3. Development

It is the stage of implementing what has been made in the design stage to become a product. The end
result of this stage is a product that will be tested. Furthermore, validation will be carried out by experts
in their fields, namely four lecturers and two junior high school teachers. This expert validation aims to
assess whether LKPD meets the valid criteria.

The source of data in this study is daily test score data on opportunity material obtained from
grade VIII teachers of SMP Negeri 10 Tegal and interviews conducted with grade VIl teachers of SMP
Negeri 10 Tegal. The form of data in this study is a description of the stages of LKPD development of
opportunity material. The results of data collection are in the form of descriptions obtained from
interviews. The instruments used include interview sheets, and expert validation questionnaires.

In this study, the interview results that have been obtained from two resource persons, then
analyzed with the following steps [11] :

1. Data Reduction
That is the process of selecting, centralizing or focusing the data obtained from the interview.
The results of the interview are identified and linked to the focus and problem of the study.
2. Categories
That is an effort to sort the data into parts that have similarities to the research problem.
3. Synthesis
That is the process of looking for relationships and relationships between one category and
another.
4. Conclusion Drawing
Conclusions are drawn based on the analysis of data that has been collected. Based on the
analysis of the data, interpretation is then held to obtain a conclusion.

The validity analysis technique used in this study to determine the validity of LKPD through
expert validation questionnaires is based on a 4-point likert scale, with the following scoring of
kebalidam analysis:
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Table 2. Validation Scoring

Answer Selection Skor
Very Relevant 4
Relevant 3
Less Relevant 2
Irrelevant 1

Source : Widoyoko (2013)[12]
The results of these calculations can be interpreted using the following categories:

Tabel 3. Validation Categorization

Score Interval Category
0<x <175 No Valid
1,75 <x <£2,50 Less Valid

2,50 <x <325 Valid
3,25 <x <4,00 Highly Valid

Source : Widoyoko (2013)

3 RESULTS

The results of LKPD development research carried out with the ADDIE stage which is limited to the
Development stage are as follows:

3.1 Analyze

At the analysis stage, an analysis of student needs is carried out, analysis of the ability to
understand mathematical concepts, analysis of contextual approaches, and concept analysis. Some
of the things obtained from the analysis stage are as follows:

3.1.1 Analysis of student needs

Analysis of student needs, aims to find out the needs of students and find out the basic problems faced
in learning related to learning media used in mathematics learning at SMP Negeri 10 Tegal grade VIII.
From the results of interviews that have been conducted previously that the learning media used in the
opportunity material in grade VIII SMP Negeri 10 Tegal are teaching aids, as well as teaching materials
on the opportunity material used, namely teaching modules from the Subject Teacher Deliberation
(MGMP).

3.1.2 Analysis of Ability Understand Mathematical Concepts

Analysis of the Ability to Understand Mathematical Concepts, carried out to determine the ability to
understand mathematical concepts of students. Based on the results of the interview, it was found that
when students were given story questions, some were still difficult to understand the context of the
guestions, then when given questions with different types, students were still difficult to determine the
completion steps, information was also obtained that the average daily test scores of students in
mastering opportunity material that showed scores were still below KKM. So that the preparation of
LKPD is adjusted to the abilities of students and will train students' concept understanding abilities.
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3.1.3 Contextual Approach Analysis

Contextual Approach Analysis, conducted to find the relationship between the subject matter and the
experience or environment of students. With a contextual approach, teachers are expected to guide
students to understand what to learn opportunity material for so that students become more active in
learning and can solve daily problems related to opportunity material.

3.1.4 Concept Analysis

Concept Analysis aims to identify the main material, namely opportunities, as well as material details,
namely empirical opportunities and theoretical opportunities, which are then systematically rearranged
to find out what components will be taught in LKPD.

3.2 Design (Desain)

At the design stage, it is carried out by formulating the necessary elements in the LKPD such as
indicators and learning objectives as well as drafting the LKPD material, the opportunities to be
presented and the design of the LKPD framework to be made.

3.2.1 The initial section
Consists of the front cover, title of the LKPD, authors and editors, foreword, instructions for using
the LKPD and what is in this LKPD?, core competencies (IC), basic competencies (KD), and
indicators of competency achievement (GPA), concept map, table of contents and introduction.

3.2.2 The content section

Consists of contextual problems, material concepts, example questions, let's practice 1, let's
practice 2 (mathematical concept understanding activities), practice questions and competency
tests.

3.2.3 The cover section
Consists of a bibliography and back cover

3.3 Development (Pengembagan)

The final stage is development, at this stage the design will be realized. The development steps carried
out are as follows

3.3.1 Form of LKPD

The form of LKPD is the final product of this research, namely student worksheets based on a
contextual approach which contains opportunity material and details, namely empirical opportunities and
theoretical opportunities. This student worksheet is adjusted to indicators of the ability to understand
mathematical concepts according to Klipatrick [13], namely restating concepts, presenting concepts in
various forms of mathematical representation, applying concepts algorithmically, classifying objects
based on whether or not the requirements that make up the concept are met, providing examples and
not examples of concepts.

The material developed in this student worksheet is presented based on the components of a
contextual approach, namely making meaningful connections, doing meaningful work, doing self-
regulated learning, working together, thinking critically and creatively, helping individuals to grow and
develop, achieving high standards, using authentic assessment [14].

The results of the development and improvement of validator improvement suggestions are as follows:
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Table 4. LKPD Display
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LKPD Display Content section
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LKPD Display Cover Section
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3.3.2 Product Validation

Research efforts to improve the ability to understand mathematical concepts of grade VIII junior
high school students through the development of LKPD based on a contextualized approach to
opportunity material using ADDIE development methods, namely Analyze, Design, Development,
Implementation and Evalyation (Evaluation). However, in this study the research stage is limited to the
development stage so it is recommended that other researchers need to test the practicality and
effectiveness of this LKPD in improving student learning outcomes, because this research is only limited
to the validity test stage.

At the analysis stage, several things are done, namely the analysis of student needs, analysis of
the ability to understand mathematical concepts, contextual approach analysis and concept analysis.
The conclusion based on the analysis stage is that the selection of teaching materials in accordance
with the presentation of problems related to real life can lead students to construct their knowledge so
that they can foster an understanding of mathematical concepts, especially in opportunity material. This
condition is in accordance with research conducted by Hamidah, Sri Hastuti Noer and Caswita [15]
which states that through contextual approach components and the problems presented are related to
real life, students can find and grow their understanding of mathematical concepts.

At the design stage, the activities carried out include material identification, design preparation,
and determination of the LKPD format. From the results of the design, researchers chose opportunity
material as the subject of LKPD, the preparation of designs that were made as attractive as possible
and the structured LKPD format. The conclusion drawn at this stage is what steps are taken so that the
LKPD design developed later is in accordance with the 2013 curriculum, especially the opportunity
material for junior high school grade VIII. This condition is in accordance with research conducted by
Arlina Mandasari [16] which states that the design stages in product preparation include material
identification, design preparation and determination of LKPD format.

The final stage, namely the development of activities carried out, is the creation of LKPD,
validation, revision. The conclusion obtained is that the LKPD that has been developed is then validated
by experts as a reference to see its feasibility and validity and so that it can be seen whether there are
deficiencies in the developed LKPD. If the LKPD has been declared valid, it can be interpreted that the
LKPD has been developed so as to produce a final product, namely LKPD based on a contextual
approach to improve the ability to understand mathematical concepts in student opportunity material.

LKPD validation was carried out by four expert lecturers from Mathematics Education at
Pancasakti Tegal University and two mathematics teachers from SMP Negeri 10 Tegal. In providing
value, validators have provided suggestions for improvements to the LKPD that has been developed in
order to get a better final product. The average acquisition of LKPD validation results from the six
validators was 3.83 by producing a category that is very valid, so it can be concluded that LKPD based
on a contextual approach in improving the ability to understand mathematical concepts of students has
been developed and meets the criteria of being very valid.

Based on the description above, it can be concluded that LKPD based on a contextual approach
as an effort to improve the ability to understand mathematical concepts in opportunity material has been
developed and meets very valid criteria.
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4 CONCLUSIONS

Based on the results of research and discussion, the development of LKPD uses the ADDIE
development model which is limited to the development stage. The results of LKPD development seen
from the aspect of validity are categorized as very valid and suitable for use in learning. This is based
on the average final score of LKPD validation results by all validators of 3.83 so as to produce an LKPD
category that is very valid and suitable for use in learning.
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