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mathematics teaching material using Canva. The type of research conducted is R&D
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v9i2.6322 and 4) Disseminate. Based on the analysis, the material validator test scored 82.1%,
categorized as highly valid. The media validator test scored 88%, also categorized as
highly valid, making the average validation test results meet the validity criteria.
Additionally, the student response questionnaire regarding the digital teaching
materials showed 82.9% positive responses, categorized as practical, and the
evaluation test results showed that 80,44 of students achieved mastery, categorized
as effective. Therefore, the digital teaching materials based on differentiated learning
assisted by Canva meet the criteria of being valid, practical, and effective of digital
mathematics teaching material.
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1. Introduction

Teaching mathematics is one of the greatest challenges in meeting the diverse needs of students in
the classroom. Each student has a unique learning style, level of understanding, and pace of
learning (Puspitasari et al., 2024). Addressing these varying learning styles can be achieved through
the differentiated instruction method. Differentiated instruction allows teachers the flexibility to
design teaching strategies tailored to the needs and learning styles of students in the classroom
(Purnawanto, 2023; Nurjanah et al., 2023; Ekaningtiass et al., 2023): Wulandari, 2022). This
approach emphasizes the teacher's ability to adapt to student needs when delivering lesson content
(Purba et al., 2021)
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Additionally, differentiated instruction enhances students' critical thinking skills, numeracy
abilities, and learning outcomes ((Rahmah et al., 2022 ; Surat, 2019;Putra, 2021) Teachers must be
aware of the importance of differentiated instruction to address student needs, including their
learning styles (Ekaningtiass et al., 2023). Teachers must accommodate the diverse learning needs
of students based on their individual styles. For instance, visual learners benefit from lessons
presented through diagrams, PowerPoint presentations, notes, maps, or charts. Auditory learners
excel with lessons that emphasize listening activities, such as explanations, audiovisual materials,
or music. Kinesthetic learners, on the other hand, thrive in activity-based learning (learning by
doing) (Tamsiruddin, 2024). Therefore, there is a need for instructional materials that cater to all
learning styles.

The use of Canva-based digital materials is one solution because Canva is an engaging application
that facilitates student understanding by integrating text, videos, animations, audio, images,
graphics, and more (Tambunan & Tambunan, 2023); Asriati et al., 2024); Kuway et al., 2023). By
leveraging Canva, teachers can effectively support differentiated instruction (Ridwan, 2024).
Research by Tanama et al., (2023) shows that e-modules utilizing Canva significantly boost
students' enthusiasm for learning. Moreover, research by Taufan et al., (2023) highlights students’
positive responses to interactive e-modules created with Canva.

According to Tambunan & Tambunan (2023) and Dewi et al., (2023), Canva, as a visual and
interactive tool, greatly aids the process of teaching mathematics. Research findings reveal that
such teaching materials effectively support mathematics instruction by engaging students more
actively through appealing media. Almahera et al., (2023) and Tanama et al., (2023) also state that
digital teaching materials increase students' interest and motivation to learn. One such digital
teaching material is the e-module supported by Canva(Putri et al., 2023). In the study byAzizah et
al., (2024), the development of differentiated instructional modules supported by Canva improved
learning quality, there by optimizing student well-being. The material validation for Canva-
supported differentiated modules achieved a validity percentage of 94.33%, categorized as highly
valid, while media expert evaluations scored 97.73% in the same category. Practitioner validation
results scored 95.50%, also classified as highly valid. Furthermore, effectiveness tests
demonstrated that Canva-supported differentiated modules effectively enhanced student well-
being in the classroom.

Referring to previous studies, no development of Canva-supported differentiated instructional
materials has been conducted, particularly in the context of teaching the topics of Relations and
Functions.

Based on the above explanation, the author is interested in conducting research titled,
"Development of Digital Teaching Materials Based on Differentiated Instruction Using
Canva for Mathematics Subjects in Schools."
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2. Methods

This study employed four steps of the R&D development model, commonly referred to as the 4-
D model, which consists of define, design, development, and dissemination (Sugiyono, 2017).
The following are the 4-D steps applied in this research:

Figurel
flow-chart diagram for development of digital material
Planning Prototype Development of
Field Observation Hl:tg".'”'s EFEEIT Digital Teaching Materials
rials & Assessment
Sheets) (draft I)
. _ . Revision of Digital
reblesle b st Teaching Materials Validity Testing
Materials
(draft II)
Revision of Digital . - .
Teaching Materials Final E:."g't:?'_ Tf“"'“g Dissemination
(draft 111) nais

2.1 Define

This stage is conducted to establish and define the requirements for development based on the

objectives and problems, commonly referred to as needs analysis.

e Conduct observations.

e Conduct interviews with teachers.

e Analyze the teaching materials used by teachers during classroom learning. These teaching
materials help the author formulate learning materials for developing digital teaching
materials assisted by the Canva application.

e Prepare assessment sheets: this will be used for the validity test of the digital teaching
materials to be conducted by experts in the field.

2.2 Design
The goal of this stage is to prepare a prototype (initial product) of digital teaching materials
assisted by the Canva application. The developed digital teaching materials are designed to be
engaging for students and easy to understand. The digital teaching materials presented will
include reading texts, animations, images, and videos based on differentiated learning.
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2.3 Develop

In this activity, validity testing is conducted by experts in the field to test the effectiveness of
the digital teaching materials. Suggestions provided are used to improve the content and design
of the digital teaching materials that have been created. After making improvements, a
development test is conducted, which is a trial of the digital teaching materials aimed at
students of SMPN 2 Kota Ternate. After the trial is conducted, data regarding responses,
reactions, and comments from the target audience using these digital teaching materials are
collected. The results of this trial are used to refine the digital teaching materials until effective
results are achieved.

2.3.1 Validation

The criteria for selecting expert validators are: 1) having experience in the field, 2) holding a
minimum of a master's degree or currently pursuing a master's degree. The validation or
assessment of the feasibility of the media and materials is conducted by two Mathematics
lecturers from Universitas Khairun. The assessment of the material aspect is conducted in three
aspects: content presented, language, and differentiated learning, while the assessment of the
media aspect is conducted in two aspects: appearance and content characteristics. The
validation sheet uses a Likert scale (1-5). The assessment results are analyzed using the
formula (Riduwan & Akdon, 2013):

NA = Score Obtained X 100%

total point

Table 1

Category of validation
No. percentage of score obtained Category
1 0%-20% Very invalid
2 21%-40% invalid
3 41%-60% Fairly Valid
4 61%-80% Valid
5 81%-100% Very Valid

Based on the reviewers' assessment, all aspects meet the very valid criteria. The average
validation level for the Content Aspect is 82.1% (very valid), and for the Media Aspect, it is
88% (very valid). However, even though it is in the very valid category, there are still some
notes from the validators to revise the differentiated learning materials that have been made.
From the validation sheet given to the validators, there are some notes that suggest
improvements in several parts of the developed materials. In the questionnaire, student
responses were measured using a Likert scale ranging from 1 to 5. The criteria for practicality
refer to Hakim (2021) as outlined in Table 2.
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Table 2
Category of practicality
No. percentage of score obtained  Category
1 0%-20% Very not practical
2 21%-40% Not practical
3 41%-60% Fairly practical
4 61%-80% Practical
5 81%-100% Very practical

2.3.2 Limited Product Testing

After making improvements, developmental testing was conducted. This activity tests the
teaching materials aimed at students of SMP Negeri 2 Kota Ternate. The limited trial will take
place in the third week of September 2024. From this trial, data on responses, reactions, and
comments from the users of these teaching materials were collected. The results of this trial
are used to improve the teaching materials until an effective result is achieved, and this is
called Draft 3. Draft 3 is the final product of the digital teaching materials based on
differentiated learning using the Canva application for the subject of mathematics."

2.4 Disseminate

This stage is the final stage, which is the distribution of digital teaching materials based on
differentiated learning using the Canva application. The researcher promotes these materials to
math teachers and students through socialization at the research site. The wide distribution of
teaching materials will take place after the product has a copyright certificate issued by the
publishing institution."

3. Result and Discussion
Based on the stages of R&D research, the research results are as follows:
3.1 Define

e Conducting Observations: The observation was conducted on students of class 8§ at SMP
Negeri 2 Kota Ternate. The results showed that math learning at this school is teacher-centered,
where the teacher is more active from the beginning to the end of the lesson. The math learning
does not focus on differentiated learning, which means that teachers need to pay attention to
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students' different learning styles and initial abilities. It is not easy for educators to teach in a
class with varying student abilities and learning styles (visual, auditory, and kinesthetic). The
current math learning does not effectively engage students. During lessons, students only listen
to the material and examples, then complete exercises given by the teacher.

e Conducting Interviews: From interviews with teachers and students, it was found that some
students prefer to read (visual learners), while others enjoy listening to the material (auditory
learners). Some students need to learn by practicing or moving before they understand. Among
the various learning styles, visual, auditory, and kinesthetic (VAK) are the easiest to
understand because they can be measured and provide a quick overview of a person's learning
style. This shows that the learning profiles of class 8 students are diverse. This aligns with
previous research on the variety of learning styles in a classroom.

e Analyzing Teaching Materials: This analysis is done to identify the materials to be developed
in the teaching tools. From interviews with the class 8 teacher, it was found that only
government-provided materials were used, without any development. As a result, students
often cannot learn according to their needs. The materials that need to be developed are
relations and functions. Students struggle to differentiate between relations and functions and
to use them in math lessons. Therefore, teaching materials based on the Canva application are
needed, which should include not only text but also engaging features such as graphics,
animations, audio, and images. This will make the presentation of materials more varied and
help keep students interested in the learning process.

e Preparing Assessment Sheets: For the validity testing of the digital teaching materials to be
conducted by experts in the field, assessment sheets are needed to improve the quality of the
digital teaching materials.

3.2 Design

The goal of this stage is to prepare a prototype (initial product) of digital teaching materials using
the Canva application. The steps taken include determining the concepts for the topics to be covered
in the digital teaching materials. The developed digital materials are designed to be engaging for
students and easy to understand. The digital teaching materials will include reading texts,
animations, and images based on differentiated learning.

Figure 2.
Example of Content figural
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3.3 Develop

In this activity, evaluation is conducted by experts in the field to test the validity of Draft 1 and the
limited trial of Draft 2, targeting students of SMP Negeri 2 Kota Ternate.

3.3.1 Validation

The criteria for selecting expert validators are: 1. experienced in their field, 2. holding at least a
master's degree or currently pursuing a master's degree. Validation or assessment of the media and
materials is conducted by two mathematics lecturers from Universitas Khairun. The assessment of
material aspects is carried out in three areas: Content, Language, and Differentiated Learning, while
the assessment of Media aspects is done in two areas: Appearance and Content Characteristics.

Table 2
Validation Results for Material Aspects

Assessment Aspect Category
No. validator Differentiated Average
Content  Language .
Learning
1 Validator 1 88 % 80% 80% 82,66% Very Valid
2 Validator 2 88% 70% 86,7% 81,56% Very Valid
Overall Average 82,1% Very Valid

Based on the results from Table 2 of the validation test analysis, the average score from Validator
1 is 82.66% and from Validator 2 is 81.56%. The average of both validators is 82.1%, which falls
into the very valid category.

Table 3
Validation Results for Media Aspects
. Assessment Aspect
No. Validator Appearance Characteristics Average Category
1 Validator 1 84 % 93,3% 88,7% Very Valid
2 Validator 2 88% 86,66% 87,3% Very Valid
Overall Average 88% Very Valid

Based on Table 2, the analysis of the validation test shows that the average score from Validator 1
is 88.7% and from Validator 2 is 87.3%. The average of both is 88%, which is very valid. For the
two aspects of material and media validation, the average is 85.05%, indicating that the developed
digital teaching materials are valid. In addition to the quantitative assessment, the validators also
provided comments and suggestions for improvement, which can be seen in Table 4.
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Table 4
Comments and Suggestions from Validators
No Type of Validator I Validator 2
Assessment
1 Material 1. Avoid using 1. Revise sentences; some sentences do
Aspect abbreviations. not follow the SPOK structure.
2. Pay attention to 2. Add more animations.

writing rules.

3. The animated video is too long.

2 Media Aspect It is better to use softer
colors; some slides are

too bright

Pay more attention to font and color
usage in the media.

The suggestions provided above will be used to improve the materials and media in the teaching
materials design, referred to as Draft 2.

3.3.2 Limited Product Testing

After making improvements from both validators, we did Developmental Testing. This is a test for
teaching materials aimed at 23 students of SMP Negeri 2 Kota Ternate. The limited trial was held
in the third week of September 2024. We gave a test to the students about Relations and Functions,
and then the students filled out a response form. The results of this trial were used to improve the
teaching materials until we got effective results, which we called Draft 3. Draft 3 is the final product
of digital teaching materials based on differentiated learning using the Canva app for mathematics
subjects. Below are the results of the limited trial of the teaching materials.

Table 5

Results of the student evaluation test based on learning styles.
No Learning Style Average Category
1 Visual 74,64 Effective
2 Auditory 78,33 Effective
3 Kinesthetic 88,33 Very Effective
Overall Average 80,43 Very Effective

The results from the evaluation test show that the average student completion rate is 80.44%. This
means that 23 students scored above the minimum passing grade, which is very effective. For the
questionnaire about student responses to the digital teaching materials, 82.9% of students gave
positive feedback. From this analysis, we can see that the developed digital teaching materials are
practical for student use.
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Based on the comprehensive analysis conducted on the development of differentiated learning-
based digital mathematics teaching materials, the results indicate that the materials are valid,
practical, and effective. Consequently, the digital teaching materials can be implemented in
classroom learning. These findings align with the study by Azizah et al. (2024), which also
developed differentiated teaching modules assisted by Canva, yielding similarly valid, practical,
and effective results for classroom implementation.

3.4 Disseminate

After the limited product trial, the next step is dissemination. For widespread disseminate, this
product needs legal protection, such as intellectual property rights (HKI). Once the HKI is
published, the differentiated learning mathematics teaching materials will be ready for
dissemination.

This study offers significant benefits for teaching and learning activities conducted by teachers and
students, serving as an innovative alternative teaching material for differentiated learning.
However, the development of this digital teaching material is not without limitations. One notable
drawback is that this instructional tool is specifically designed for the topic of relations and
functions at the junior high school level. It is recommended that future researchers conduct similar
studies using different topics within mathematics instruction.

4. Conclusion

Based on the research conducted, it was found that the digital teaching material underwent a
validation test assessed by two validators, resulting in a very high validity score for both evaluated
aspects. The average score for the validation of content and media aspects was 85.05%, indicating
that the developed digital teaching material is valid. It was also proven effective for students, as it
achieved an average mastery score of 78.48%. Furthermore, a student response survey showed that
82.9% of students provided positive feedback on the digital teaching material, indicating that it
falls into the category of practical teaching materials. These findings demonstrate that the
differentiation-based digital teaching material, supported by the Canva application, is valid,
practical, and effective for use by Grade VIII junior high school students in learning the topic of
Relations and Functions.
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	1. Introduction
	Teaching mathematics is one of the greatest challenges in meeting the diverse needs of students in the classroom. Each student has a unique learning style, level of understanding, and pace of learning (Puspitasari et al., 2024). Addressing these varyi...
	Additionally, differentiated instruction enhances students' critical thinking skills, numeracy abilities, and learning outcomes ((Rahmah et al., 2022 ; Surat, 2019;Putra, 2021) Teachers must be aware of the importance of differentiated instruction to ...
	The use of Canva-based digital materials is one solution because Canva is an engaging application that facilitates student understanding by integrating text, videos, animations, audio, images, graphics, and more (Tambunan & Tambunan, 2023); Asriati et...
	According to Tambunan & Tambunan (2023) and Dewi et al., (2023), Canva, as a visual and interactive tool, greatly aids the process of teaching mathematics. Research findings reveal that such teaching materials effectively support mathematics instructi...
	Referring to previous studies, no development of Canva-supported differentiated instructional materials has been conducted, particularly in the context of teaching the topics of Relations and Functions.
	Based on the above explanation, the author is interested in conducting research titled, "Development of Digital Teaching Materials Based on Differentiated Instruction Using Canva for Mathematics Subjects in Schools."
	2. Methods
	This study employed four steps of the R&D development model, commonly referred to as the 4-D model, which consists of define, design, development, and dissemination (Sugiyono, 2017). The following are the 4-D steps applied in this research:
	Figure1 flow-chart diagram for development of digital material
	2.1 Define
	This stage is conducted to establish and define the requirements for development based on the objectives and problems, commonly referred to as needs analysis.
	 Conduct observations.
	 Conduct interviews with teachers.
	 Analyze the teaching materials used by teachers during classroom learning. These teaching materials help the author formulate learning materials for developing digital teaching materials assisted by the Canva application.
	 Prepare assessment sheets: this will be used for the validity test of the digital teaching materials to be conducted by experts in the field.
	2.2 Design
	The goal of this stage is to prepare a prototype (initial product) of digital teaching materials assisted by the Canva application. The developed digital teaching materials are designed to be engaging for students and easy to understand. The digital t...
	2.3 Develop
	In this activity, validity testing is conducted by experts in the field to test the effectiveness of the digital teaching materials. Suggestions provided are used to improve the content and design of the digital teaching materials that have been creat...
	2.3.1 Validation
	The criteria for selecting expert validators are: 1) having experience in the field, 2) holding a minimum of a master's degree or currently pursuing a master's degree. The validation or assessment of the feasibility of the media and materials is condu...
	NA = ,𝑆𝑐𝑜𝑟𝑒 𝑂𝑏𝑡𝑎𝑖𝑛𝑒𝑑-𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑖𝑛𝑡. X 100%
	Table 1
	Category of validation
	Based on the reviewers' assessment, all aspects meet the very valid criteria. The average validation level for the Content Aspect is 82.1% (very valid), and for the Media Aspect, it is 88% (very valid). However, even though it is in the very valid cat...
	Table 2
	Category of practicality
	2.3.2 Limited Product Testing
	After making improvements, developmental testing was conducted. This activity tests the teaching materials aimed at students of SMP Negeri 2 Kota Ternate. The limited trial will take place in the third week of September 2024. From this trial, data on ...
	2.4 Disseminate
	This stage is the final stage, which is the distribution of digital teaching materials based on differentiated learning using the Canva application. The researcher promotes these materials to math teachers and students through socialization at the res...
	3. Result and Discussion
	Based on the stages of R&D research, the research results are as follows:
	3.1 Define
	 Conducting Observations: The observation was conducted on students of class 8 at SMP Negeri 2 Kota Ternate. The results showed that math learning at this school is teacher-centered, where the teacher is more active from the beginning to the end of t...
	 Conducting Interviews: From interviews with teachers and students, it was found that some students prefer to read (visual learners), while others enjoy listening to the material (auditory learners). Some students need to learn by practicing or movin...
	 Analyzing Teaching Materials: This analysis is done to identify the materials to be developed in the teaching tools. From interviews with the class 8 teacher, it was found that only government-provided materials were used, without any development. A...
	 Preparing Assessment Sheets: For the validity testing of the digital teaching materials to be conducted by experts in the field, assessment sheets are needed to improve the quality of the digital teaching materials.
	3.2 Design
	The goal of this stage is to prepare a prototype (initial product) of digital teaching materials using the Canva application. The steps taken include determining the concepts for the topics to be covered in the digital teaching materials. The develope...
	Figure 2.
	Example of Content figural
	Figure 3.
	Example of Content  Auditory
	Figure 4.
	Example of Content  kinesthetic
	3.3 Develop
	In this activity, evaluation is conducted by experts in the field to test the validity of Draft 1 and the limited trial of Draft 2, targeting students of SMP Negeri 2 Kota Ternate.
	3.3.1 Validation
	The criteria for selecting expert validators are: 1. experienced in their field, 2. holding at least a master's degree or currently pursuing a master's degree. Validation or assessment of the media and materials is conducted by two mathematics lecture...
	Table 2
	Validation Results for Material Aspects
	Based on the results from Table 2 of the validation test analysis, the average score from Validator 1 is 82.66% and from Validator 2 is 81.56%. The average of both validators is 82.1%, which falls into the very valid category.
	Table 3
	Validation Results for Media Aspects
	Based on Table 2, the analysis of the validation test shows that the average score from Validator 1 is 88.7% and from Validator 2 is 87.3%. The average of both is 88%, which is very valid. For the two aspects of material and media validation, the aver...
	Table 4
	Comments and Suggestions from Validators
	1. Revise sentences; some sentences do not follow the SPOK structure.
	1. Avoid using abbreviations.
	2. Add more animations.
	2. Pay attention to writing rules.
	3. The animated video is too long.
	The suggestions provided above will be used to improve the materials and media in the teaching materials design, referred to as Draft 2.
	3.3.2 Limited Product Testing
	After making improvements from both validators, we did Developmental Testing. This is a test for teaching materials aimed at 23 students of SMP Negeri 2 Kota Ternate. The limited trial was held in the third week of September 2024. We gave a test to th...
	Table 5
	Results of the student evaluation test based on learning styles.
	The results from the evaluation test show that the average student completion rate is 80.44%. This means that 23 students scored above the minimum passing grade, which is very effective. For the questionnaire about student responses to the digital tea...
	Based on the comprehensive analysis conducted on the development of differentiated learning-based digital mathematics teaching materials, the results indicate that the materials are valid, practical, and effective. Consequently, the digital teaching ...
	3.4 Disseminate
	After the limited product trial, the next step is dissemination. For widespread disseminate, this product needs legal protection, such as intellectual property rights (HKI). Once the HKI is published, the differentiated learning mathematics teaching m...
	This study offers significant benefits for teaching and learning activities conducted by teachers and students, serving as an innovative alternative teaching material for differentiated learning. However, the development of this digital teaching mater...
	4. Conclusion
	Based on the research conducted, it was found that the digital teaching material underwent a validation test assessed by two validators, resulting in a very high validity score for both evaluated aspects. The average score for the validation of conten...
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