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Abstract

Learning mathematics requires learning media that are interesting and contain contextual life history.
This study aims to develop valid, practical, and contextual worksheets which contain illustrated
stories (comic) with characters. This worksheet uses Systems of Linear Equations in Two Variables
material. The type of research used in this study is Research and Development. The research
procedure used is the ADDIE model (Analysis, Design, Development, Implementation, Evaluation).
The tryout was conducted on a small-scale group involving fifteen class VIII D SMP Negeri 2 Bumi
Nabung students. The results showed that the validation of material experts obtained a total average
of 3.45 with the validation criterion of "Valid." The results of the media expert validation obtained a
total average of 3.86 with the validation criterion of "Valid." The student response questionnaire
analysis results obtained a total score percentage of 92% with the practicality criterion "Very
Practical." The results of this study indicate that the worksheet developed has met the criteria and is
practical, so the worksheet is suitable for use in learning.
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Introduction

Based on the Programme for International Student Assessment (PISA) 2022 results,
released in December 2023, Indonesia ranked 65th out of 81 participating countries in
mathematics. The average mathematics score of Indonesian students was 379, significantly
below the OECD average of 472. Approximately 73% of Indonesian students performed
below the minimum proficiency level (Level 2), indicating that most students could not solve
fundamental mathematical problems in real-life contexts. The OECD noted that Indonesian
students demonstrated very low proficiency in problem solving and contextual application
of mathematics (OECD, 2023). So far, mathematics learning in schools has only focused on
solving problems and remembering formulas quickly. Students must understand basic
mathematical concepts when learning because mathematics is the basis for someone to be
able to move on to mathematics with an even higher level of difficulty. Mathematics presents
realistic problems that students can imagine, so they are easy to understand and not just
memorize (Selvia, 2019). In learning mathematics, it is best to link the material taught with

students' experiences or daily activities to gain a better understanding (Prasetya et al., 2018).
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There are many learning approaches, but according to the previous explanation, the
kind of learning approach suitable for learning mathematics is contextual. Contextual
Learning is a concept that helps teachers relate lesson material to students' real-life
experiences so that students can apply the knowledge they have acquired in everyday life
(Afriani, 2018).

Teaching materials are anything that is arranged systematically in accordance with
the applicable curriculum (Magdalena et al., 2020). Teaching materials have an important
role in learning. Without teaching materials, a teacher will have difficulty implementing
learning. Student worksheets are teaching materials that can support the learning process.
Student worksheets are teaching materials that can support the learning process. Worksheet
is a sheet that contains material, descriptions, work steps, and exercises to be carried out by
students, which is a guide and support for the learning process (Aprilla, 2021),

Contextual worksheets based on pictorial stories (comic) is one way to handle the
learning challenges that occur now. Picture stories are a medium that displays images as a
reflection of daily life accompanied by explanations (Mawanto et al., 2020). Using pictures
in worksheet can motivate students because students describe pictures as something fun,
which can help their memory and understanding of the material.

Mathematics consists of a lot of material that must be studied, one of which is
Systems of Linear Equations in One Variable. This substance a crucial part of the
mathematics curriculum, is one of the materials that must be studied by class VIII SMP
students in the 2013 curriculum. Systems of Linear Equations in Two Variable concept has
a lot to do with students' daily lives, for example when they want to know the unit price of
goods when shopping, whereas we only know the total price of all goods. that we buy. In
Systems of Linear Equations in Two Variables, students will learn to create a Linear
Equation in Two Variables, which is a mathematical equation that involves two variables
and can be graphically represented as a straight line. They will also learn to create a
mathematical model of the Linear Equations in Two Variables problem, create a
mathematical model of the Systems of Linear Equations in Two Variables problem, and then
find the solution to the model. Comic-based contextual worksheet is very suitable for use in
Systems of Linear Equations in Two Variables learning. This is because implementing a
contextual approach in worksheet can make it easier for students to understand the concepts

in Systems of Linear Equations in Two Variables material.
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Based on a direct interview conducted by researchers with the class VIII mathematics
teacher at SMP Negeri 2 Bumi Nabung on Monday, August 16, 2021, it can be seen that
mathematics learning on Systems of Linear Equations in Two Variable material during face-
to-face learning experiences several obstacles include the learning media used are textbooks
which contain few pictures and more writing, as well as the number of textbooks being
inadequate for the number of students, teachers also never use teaching materials in the form
of worksheet or non-printed teaching materials such as pdf, ppt, or learning videos due to
inadequate school facilities.

Online learning in mathematics subjects at SMP Negeri 2 Bumi Nabung uses the
WhatsApp Group application, Google Classroom, with teaching materials in the form of
summaries of learning materials referring to textbooks in PowerPoint or PDF form and
assignments using Google Form. Learning using interactive learning media such as Google
Meet or Zoom is never done, and learning to use videos on YouTube is rare. This is because
this application consumes more internet packages and requires a more robust internet
network, while most students live in locations with inadequate internet power, family
economic conditions also often become an obstacle for students in meeting their online
learning needs, namely purchasing quotas internet. Therefore, taking into account the
condition of students, only some students are in places with stable internet network strength,
and not all students always have an internet package to access the application; online learning
using interactive learning media has never been carried out.

The mathematics teachers the researchers interviewed also supported the
development of contextual worksheet based on character graphics. These character graphics
are visual representations of mathematical concepts using relatable characters and situations.
This approach, apart from having illustrated stories that will attract students' interest, will
also train students' reasoning in studying Systems of Linear Equations in Two Variable
material. The aim of this research is to develop a contextual worksheet based on picture
stories on Systems of Linear Equations in Two Variable material that is not only valid and
practical but also enhances students' learning experience by making the material more

engaging and relatable.

Method
The type of research carried out by researchers is Research and Development (R&D).

The use of the R&D method is adapted to the aim of this research, namely to produce a
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teaching material in the form of a contextual worksheet based on character graphics on
Systems of Linear Equations in Two Variable material, which will then be tested for the
level of validity and practicality of the product that the researcher has developed. The
research implementation time is from 16 August 2021 to 8 April 2022 at SMP Negeri 2 Bumi
Nabung, Central Lampung. Directly and online via WhatsApp for additional interviews with
the class VIII Mathematics teacher at SMP Negeri 2 Bumi Nabung.

The research subjects for the trial process at the implementation stage in this study
were 15 students in class VIII D of SMP Negeri 2 Bumi Nabung, consisting of students with
low, medium, and high mathematical abilities based on previous math test scores and
consultation with the math teacher. The development procedure used by researchers is the
ADDIE development model. This model was developed by Dick and Carry (Walid, 2017).
The ADDIE Instructional Model consists of 5 stages: analysis, design, development,
implementation, and evaluation.

Data sources were obtained by researchers preparing interview instruments, material
expert validation sheets, media expert validation sheets, and student response questionnaires.
Interviews were conducted with teachers to gather information regarding mathematics
learning activities on Systems of Linear Equations in Two Variable material in class VIII
SMP Negeri 2 Bumi Nabung. Material expert and media expert validation sheets are given
to each expert to assess the validity of the worksheet and ask for suggestions and input from
the validators so that the results can be used as a reference when making revisions to the
worksheet. The validation process involved two subject matter experts a lecturer in
mathematics education and a secondary school mathematics teacher. Additionally, a media
expert a mathematics education lecturer was consulted to evaluate the appropriateness of the
instructional media. Student response questionnaires are given to students at the end of the
trial process at the implementation stage. Student response questionnaires are used to
measure the practicality of worksheet.

The data analysis techniques used in this research are qualitative and quantitative
data analysis. Qualitative data was obtained from interviews, as well as suggestions and input
from expert validators. The interviews obtained results regarding the teaching materials used
and obstacles in the mathematics learning process in Systems of Linear Equations in Two
Variable material material in class VIII D of SMP Negeri 2 Bumi Nabung. Suggestions and

input from validators obtain corrections in the form of improvements that must be made to
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the worksheet being developed. Quantitative data in the research was obtained from media

expert validation results, material expert validation results, and student responses.

Results and Discussion

The first stage is the analysis stage. It was found that in the mathematics learning
process on the topic of Systems of Linear Equations in Two Variables in Grade VIII at SMP
Negeri 2 Bumi Nabung, the learning media used was the 2013 curriculum textbook, which
contains few illustrations and is insufficient in quantity compared to the number of students.
The limited number of textbooks and the lack of supporting images that could help students'
reasoning make it difficult for them to understand the material, and cause them to become
easily bored.

The second stage is the design stage. This stage is a continuation of the first stage,
the analysis stage. The analysis results showed that using textbooks as learning media did
not support mathematics learning optimally. Analysis results from teacher interviews
indicated students needed a contextual worksheet based on character-themed comic strips.
In addition to the illustrated stories that can attract students' interest, the contextual approach
in the worksheet will also train students' reasoning skills. Based on this rationale, the
researcher designed the worksheet by planning its content, selecting problems to be included,
determining a colour palette for the worksheet theme, and creating and downloading the
image components needed to complete the worksheet. The illustrations were created using
CorelDRAW X7, beginning with initial sketches. The images were not entirely original ideas
from the researcher; instead, the researcher drew inspiration and references from various
images found online to guide the sketching process.

The researcher then determined the color theme that would be used in the worksheet,
namely orange, created the image components in the Coreldraw X7 application, and
downloaded the image components on the internet to complete the story questions on the
worksheet. Next, the creation of research instruments in the form of material expert
validation sheets, media expert validation sheets, and student response questionnaires
adapted from assessment instruments in content analysis of worksheet documents by PPG
FKIP UNS (2018) and from (Amelia & Muzakki, 2021) in primary education journals
archipelago.

In the third stage, namely the development stage, researchers make a worksheet

referring to the initial design created at the design stage. Then, an assessment is carried out
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by an expert validator using an assessment instrument in the form of a validation sheet. It is
a worksheet that uses the CoreIDRAW X7 application based on the initial design that was
created. After completing the worksheet in the CoreIDRAW X7 application, the next step is
to export the file to the .pdf extension. This is done to make the worksheet printing process
more accessible. The worksheet is printed on A4 paper using colored ink.

The next step in the development stage is validation by an expert validator using an
assessment instrument in the form of a validation sheet. Revisions are carried out based on
suggestions and input from the expert validator. This expert validation process aims to
measure the worksheet's validity level. At this stage, the validation process is carried out by
two material expert validators and one media expert validator. The following are the results

of the material expert validator's assessment of the worksheet in Table 1:

Table 1. Results of Validation by Material Experts

No Aspect Criteria Validator Average of Each Average of
1 11 Criteria Each Aspect
I. Eligibility of content Kl 4 4 4 3,62
K2 3 3 3
K3 4 3 3,5
K4 4 4 4
2. Linguistic component K5 4 3 3,5 3,2
K6 4 3 3,5
K7 3 3 3
K8 3 3 3
K9 3 3 3
3. Feasibility of student K10 4 4 4 3,5
activities/observations K11 4 3 3,5
K12 3 3 3
4. Feasibility of K13 4 3 3,5 3,5
implementation and K14 4 3 3,5
measurement
Total 13,82
Average Total Validation 3,45
Criteria for Validity Valid

The results of the material expert validation, a collaborative effort, obtained an
average total validation of 3.45, with the validation criteria being "Valid." This shows that
the worksheet developed is suitable for use because it meets the rules for preparing
worksheet, namely aspects of the appropriateness of the content, linguistic components,
appropriateness of student activities/observations, as well as the appropriateness of
implementation and measurement. Researchers also asked for assessments from media
expert validators. The following are the results of the media expert validator's assessment of

the worksheet in Table 2:
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Table 2. Media Expert Validation Results

No Aspects Criteria Validator | Average of Each Average of
Criteria Each Aspect
1. | Worksheet components K1 4 4 4
2. | Feasibility of display K2 4 4 3,75
K3 3 3
K4 4 4
K5 4 4
3. | Picture eligibility K6 4 4 3,75
K7 3 3
K8 4 4
K9 4 4
4. | Use of language K10 4 4 4
K11 4 4
5. | Feasibility of K12 4 4 3,8
Presentation K13 2 2
K14 3 3
K15 4 4
K16 4 4
Total 19,3
Average Total Validation 3,86
Criteria for Validity Valid

The results of media expert validation obtained an average total validation of 3.86,
with the validation criteria being "Valid." This shows that the worksheet developed is
suitable for use because it meets the rules for preparing worksheet, namely worksheet
components, suitability of appearance, suitability of images, use of language, and suitability
of presentation. The following is Table 3 of the improvements that have been made as a

result of the validator's suggestions:

Table 3. Results of Improvements to Validator Suggestions

Before Revision After Revision
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The fourth stage is the implementation stage; the researcher conducted a trial of
the worksheet developed in a small group of 15 students in class VIII D of SMP Negeri 2
Bumi Nabung. The trial phase aims to measure the level of practicality of the worksheet.
During the trial, researchers randomly formed students into five groups consisting of 3
students. The trial process is like a general learning process, consisting of preliminary, core,

and closing activities, and is designed for two meetings. The learning process at the trial

347



MATHEMA JOURNAL E- ISSN 2686-5823
Volume 7 (2), 2025

stage ends with students being given a student response questionnaire to fill in according

to what they felt during learning using the worksheet developed.

The results were based on the results of small group trials, namely that fifteen
students in class VIII of SMP Negeri 2 Bumi Nabung obtained a total score percentage of
92% with the practicality criterion "Very Practical." This shows that the worksheet has met
the practicality criteria, namely presentation of material, appropriate appearance, and use of
language.

The fifth stage is the evaluation stage, which is carried out at the end of each
research stage. From the evaluation results at the analysis stage, researchers obtained
suggestions for products to be developed, how to present the material in them, and
information about the condition of the school and the students who were the research targets.
The evaluation results at the design stage were that the researcher obtained the initial design
of the worksheet, the components needed to prepare the worksheet, and the research
instruments used to assess the validity and practicality of the worksheet. The evaluation
results at the development stage were that the researcher prepared a refined worksheet with
suggestions from expert validators and obtained the results of the worksheet validity
assessment from the specialist validator. Furthermore, the evaluation results from the
implementation stage were that the researcher assessed the practicality of the student
response questionnaire.

Like other teaching materials, the digital-based contextual worksheet offers
numerous benefits for mathematics learning. It makes learning mathematics more enjoyable
and engaging with its contextual approach, as supported by the research of Amelia and
Muzakki (2021). Their research on digitally illustrated story-based worksheet is a new
learning innovation, making it more exciting and meaningful for students. Moreover, the
worksheet developed in this research is shown to increase the active role of students in
teaching and learning activities, further enhancing its value for mathematics education.

Based on this research, the character-based contextual worksheet developed offers
several unique advantages. The way it is presented makes the learning process more exciting
and meaningful, as it is clear with a contextual approach. Students can revisit the material
presented by the worksheet in the form of printed media, allowing them to learn at their own
pace. Moreover, this worksheet is not limited to mathematical concepts; it also includes brain

teaser games for entertainment and additional information to increase students' knowledge.
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Most importantly, this worksheet is practical for use in the learning process, making it a
comprehensive and effective tool for mathematics education.

The analysis of the student response questionnaire at the small group trial stage
revealed a total score percentage of 92% with the practicality criterion "Very Practical". This
high score demonstrates the feasibility and practicality of using this worksheet in the learning

process, making it a valuable and user-friendly tool for mathematics education.

Conclusions and Suggestions

Several researchers have carried out similar research. One is Mega Selvia (2019),
who researched "Development of Student Worksheets with a Contextual Approach to Class
IV Mathematics for Elementary/MI Students." Imam Nur Rahman (2020) also researched
"Development of Worksheet Based on Contextual Learning to Improve Learning Outcomes".
Apart from that, Wisnu Siwi Satiti, Khurrotul Fitriah, and M. Farid Nasrulloh (2021) also
conducted research "Contextual Worksheet Based on Islamic Boarding Schools to Support
Students' Understanding of Social Arithmetic Material." The three studies above produced
worksheet, included in the valid and suitable category for use. The latest thing in this
research is that the researcher developed a character-based contextual worksheet based on
the System of Linear Equations in Two Variables, which is suitable for learning.

Based on the results of the research and development of contextual worksheet based
on character graphics which has been described, it was concluded that this development
research produced a product in the form of printed teaching materials, namely contextual
worksheet based on cream with the character of System of Linear Equations in Two
Variables. The results obtained from the development of character-based contextual
worksheet were viewed from the aspects of validity and practicality. The results of data
analysis resulting from material expert validation obtained an average total validation of
3.45, with the validation criteria being "Valid." Furthermore, the data analysis resulting from
media expert validation obtained an average total validation of 3.86, with the validation
criteria being "Valid." The results of data analysis from student response questionnaires
obtained a total score percentage of 92%. So, it can be concluded that the character-based
contextual worksheet the researchers developed achieved the practicality criteria of "Very
Practical."

Developing worksheet requires using different mathematical materials or a different

learning approach. The research only carried out small group trials; further research can be

349



MATHEMA JOURNAL E- ISSN 2686-5823
Volume 7 (2), 2025

carried out with trials involving larger samples. In future research, changes in students'
character can also be measured after using the comic worksheet, which contains character

education values.
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