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Abstract—Mathematics learning in elementary schools continues to face challenges due to the limited availability 

of digital modules that accommodate students' diverse learning styles in differentiated instruction. This study aimed 

to develop and examine the validity of a VARK (Visual, Auditory, Read/Write, and Kinesthetic)-based digital 

mathematics learning module to support differentiated learning in elementary schools. The study employed a 

modified Research and Development (R&D) method up to the stages of product development and expert validation. 

Data were collected through a literature review, classroom observations, discussions with teachers and students, 

and expert validation. The research instruments included observation guidelines, interview guidelines, and expert 

validation sheets covering module structure, content organization, language, visual design, alignment with the 

VARK learning styles, and digitalization aspects. Data were analyzed qualitatively using descriptive analysis of the 

validators' feedback and quantitatively using Aiken's V validity coefficient. The findings indicated that the VARK-

based digital mathematics learning module demonstrated a high level of validity, withAiken's V coefficients ranging 

from 0.80 to 1.00 across all evaluation aspects. The digitalization aspect obtained the highest validity score (0.97), 

followed by visual design (0.95), module structure and VARK alignment (0.93), content organization (0.91), and 

language (0.88). These findings indicate that the developed module meets the feasibility criteria and is suitable for 

use as a learning resource to support differentiated mathematics instruction in elementary schools. 
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I. Introduction 
Technological advancement in the digital era has had a significant impact on various aspects of life, 

including education. The use of information and communication technology in the learning process has created 

substantial opportunities to develop more innovative and adaptive learning media and methods. Technological 

transformation in education has driven innovation in digital learning resources that are more flexible, interactive, 

and relevant to students’ needs, including the development of digital teaching modules as digital-based learning 

resources (Febriyanti et al., 2024). One relevant innovation is the development of digital learning modules that 

can be adapted to students’ needs. Mayer (2017) argues that technological advancements have facilitated 

teachers and students in carrying out and achieving learning objectives. 

In the context of mathematics learning, one of the challenges frequently encountered is how to engage 

students more actively and help them understand concepts that are often considered abstract and difficult. This 

is consistent with the findings of Tambychik and Meerah (2010), which indicate that most elementary school 

students perceive mathematics as one of the most difficult subjects to understand because of its abstract nature. 

One contributing factor is the use of unengaging learning approaches. Many students perceive mathematics 

instruction as boring or monotonous, with excessive emphasis on memorizing formulas and completing 

exercises without meaningful real-world contexts. In addition, the limited use of interactive learning methods, 

such as games, experiments, and technology, makes it difficult for students to establish meaningful connections 

with the learning materials. 
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This issue becomes more complex when individual differences in learning styles are taken into 

consideration. According to the VARK learning style theory introduced by Neil Fleming, students tend to learn 

through one or a combination of four main learning styles: Visual, Auditory, Reading/Writing, and Kinesthetic. 

Samsiyah (2016) states that teachers are expected to understand students’ learning styles and intelligence as a 

basis for providing appropriate learning experiences. Based on this consideration, the research problem 

addressed in this study is how to develop a digital mathematics learning module that is adapted to students’ 

learning styles (VARK). Furthermore, the urgency of this research lies in the pressing need for mathematics 

learning media that are more inclusive and responsive to students’ learning styles in the digital era. By 

developing a VARK-based module, this study is expected to provide digital mathematics learning materials that 

accommodate the diversity of elementary school students’ learning styles and support the implementation of 

technology-based learning. 

The development of VARK-based digital learning modules is also aligned with the demands of 21st-

century education, which require students to develop critical thinking, creativity, collaboration, and 

technological literacy skills. By utilizing technology, the module is expected not only to help students 

understand mathematical concepts more effectively but also to encourage them to become more independent 

and proactive learners. Lubis and Dasopang (2020) developed an augmented reality-based picture storybook as 

a learning medium to accommodate Generation Z students in mathematics learning. Strengthening the use of 

digital learning media is also considered crucial for addressing the characteristics and needs of students in the 

digital era, including Generation Alpha in the context of Society 5.0, thereby enabling classroom learning to be 

better optimized and students’ needs to be accommodated (Hafizah, 2023). This research is important because 

previous findings by Hidayati et al. (2025) indicate that the majority of students have kinesthetic and auditory 

learning styles, which require active and interactive learning approaches, whereas existing modules have not 

yet been able to optimally accommodate these needs. Through a VARK-based module, mathematics learning 

can be designed to accommodate the diversity of students’ learning styles, thereby providing more appropriate 

and engaging learning experiences. In addition, this research contributes to the development of technology-

based learning media that are relevant to the demands of the digital era, support the creation of inclusive learning 

environments, and assist teachers in providing more varied instructional approaches. 

In the context of digital learning, digital modules function not only as resources for presenting learning 

materials but also as instructional tools that support more adaptive learning through the use of digital features, 

such as interactivity and flexible access (Febriyanti et al., 2024; Rahmawati et al., 2024). For example, a module 

designed for students with a visual learning style may include animations or infographics, whereas a module 

for students with an auditory learning style may provide audio explanations or podcasts. For students with a 

Reading/Writing learning style, the module may include detailed explanations and writing-based conceptual 

exercises. Meanwhile, students with a kinesthetic learning style may engage in interactive simulations or 

educational games involving physical activities. 

Previous studies on mathematics learning difficulties among elementary school students and difficulties in 

conceptual understanding in relation to students’ learning styles have shown that a large proportion of students 

have a kinesthetic learning style, indicating that they tend to understand learning materials more effectively 

through physical activities and hands-on practice. Meanwhile, students with combined Visual, Auditory, and 

Reading/Writing learning styles have also demonstrated varying abilities in solving mathematical problems. 

Although some students are able to perform calculations correctly and relate their results to the information 

provided, others continue to experience difficulties with arithmetic. Some students have also not fully 

understood how to establish relationships among the given data, resulting in errors when drawing conclusions. 

Research on the development of digital learning modules has been widely conducted, particularly with a 

focus on utilizing technology to improve student learning outcomes. Through technology, teachers can 

incorporate animations or simulations to facilitate students’ understanding of abstract, dynamic, and complex 

concepts (Karima, 2024). Mathematics learning enriched with technology, such as hypermedia and simulations, 

can facilitate students’ inquiry processes and analysis of new information. However, previous studies have often 

not specifically addressed differences in students’ learning styles. Research integrating the VARK learning style 

framework into the design of learning modules remains limited, particularly in mathematics learning. 

In mathematics education, digital modules have been developed using various design and development 

approaches. A web-based digital mathematics module developed through a research and development (R&D) 

approach using the ADDIE model represents a progressive effort to support mathematics learning in the digital 

era, as ADDIE provides a systematic sequence of analysis, design, development, implementation, and 

evaluation (Rahmawati et al., 2024). In addition, digital module design can be directed toward promoting 

independent learning because the use of digital modules is not restricted to classroom settings and can support 

self-directed learning (Setiyani et al., 2020). Therefore, the need for digital mathematics learning modules is 

not limited to the digitization of content but also involves the quality of instructional design and the capacity of 
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the module to accommodate differences in how students learn (Febriyanti et al., 2024; Nugraha & Budiyanto, 

2022). 

This study differs from previous research because it explicitly adopts VARK learning style theory in the 

design of a mathematics learning module. The novelty of this study lies in two main aspects: (1) a personalized 

approach, in which the module is designed to accommodate individual students’ needs based on their dominant 

learning styles; and (2) the integration of interactive multimedia, in which the module incorporates various 

elements, such as animations, audio, and simulations, to accommodate the VARK learning styles. Watson and 

Watson (as cited in Rahayu, 2017) explain that technology has several positive impacts, including providing 

interactive content, delivering immediate feedback, diagnosing students’ learning needs, assessing learning 

processes and outcomes, and storing students’ work that can subsequently support the learning process. 

Several studies have investigated mathematics learning difficulties in terms of conceptual understanding 

as well as the relationship between students’ learning styles and their learning outcomes or conceptual 

understanding. Wahyuningsih and Hidayati (2024), in their study of students’ learning difficulties, reported that 

students experienced difficulties in understanding concepts, relating information, and performing basic 

arithmetic calculations. In addition, Jampel (2016) investigated elementary school students’ motivation and 

learning styles. The findings showed that the visual learning style was the dominant learning style among the 

students and that both internal and external factors influenced their learning styles. This is consistent with the 

purpose of differentiated learning, which is to address individual students’ learning needs by providing learning 

experiences adapted to their potential, learning styles, interests, and levels of ability. Therefore, learning 

materials that can accommodate diverse learning needs are required. In this study, these needs are addressed 

through the development of a VARK-based mathematics e-module designed to support differentiated learning. 

This study represents the initial stage of the development process and focuses on assessing the validity of the e-

module as a basis for subsequent implementation and evaluation. 

 

II. Literature Review 
 

A. E-Modules in Mathematics Learnin 

An e-module is an electronic teaching material systematically designed to help students achieve learning 

objectives through the structured presentation of materials, activities, and assessments. Unlike printed modules, 

e-modules allow the integration of various digital elements, including text, images, audio, video, animation, 

hyperlinks, and interactive activities. In mathematics learning, these characteristics provide opportunities to 

present concepts through multiple forms of representation, allowing abstract mathematical concepts to be 

explored through more concrete and visual learning experiences. Research on digital mathematics textbooks 

indicates that digital learning resources possess dynamic characteristics that are not available in printed 

textbooks, thereby offering greater opportunities to enrich the ways in which mathematical content is presented 

and used in learning. Wijaya et al. (2022) also demonstrated that the use of digital mathematics textbooks is 

associated with changes in the characteristics of learning resources, including the potential use of dynamic and 

interactive elements. 

The development of mathematics e-modules has been widely undertaken as an effort to provide more 

flexible and interactive learning resources. For example, a study on the development of a mathematics e-module 

for geometry demonstrated that electronic modules can be designed by integrating mathematical software and 

can undergo validity and practicality assessments before being implemented in learning. Another study 

involving elementary school students developed an illustrated electronic module and showed that an e-module 

can serve as a systematically designed learning product developed through research and development 

procedures. Therefore, the e-module developed in this study is not merely intended to transform printed teaching 

materials into a digital format but also to integrate various forms of representation and interactive activities that 

are appropriate for the characteristics of elementary mathematics learning. The product was developed using 

Canva, Microsoft PowerPoint, and iSpring Suite 10 to produce an HTML5/SCORM-based module that can be 

accessed across various devices. 

 

B. Mathematics Learning in Elementary Schools 

Mathematics learning in elementary schools has characteristics that require the use of representations and 

learning experiences appropriate to students’ developmental levels. Mathematical concepts such as numbers, 

measurement, geometry, and data and probability require not only procedural skills but also the ability to 

understand relationships, interpret representations, analyze information, and communicate mathematical 

thinking. Therefore, the presentation of mathematical content should provide students with opportunities to 

interact with various forms of representation. In the context of data analysis, for example, students need to 

understand information presented through tables, pictograms, and charts and use such information to derive and 
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communicate conclusions. Research on digital mathematics learning resources also indicates that technological 

developments provide opportunities to present more dynamic mathematical representations than those available 

through conventional learning resources. 

The need for appropriate learning resources becomes increasingly important because mathematics learning 

takes place in classrooms characterized by diverse student needs. Research on the implementation of 

differentiated learning in elementary mathematics indicates that variations in students’ abilities and learning 

needs constitute one of the challenges in mathematics instruction, requiring teachers to employ strategies and 

learning resources that can provide alternative learning experiences. In this study, this need serves as the basis 

for developing an e-module on data analysis. The needs analysis conducted by the researchers indicated that 

teachers still predominantly use textbooks and student worksheets, which tend to be informative and lack 

interactivity, whereas students require learning resources that are more concrete, engaging, and capable of 

providing learning experiences through various activities. Therefore, the e-module is designed to enrich 

mathematics learning resources through the integration of multimedia and interactive activities 

 

C. VARK as a Framework for Learning Preferences 

VARK is a framework introduced by Neil D. Fleming to describe individuals’ preferences for receiving 

and interacting with information through four modalities: Visual, Aural/Auditory, Read/Write, and Kinesthetic. 

The Visual modality involves representations such as images, diagrams, graphs, and symbols; the Aural 

modality involves information received through verbal explanations or oral communication; the Read/Write 

modality involves the use of text and reading or writing activities; while the Kinesthetic modality involves 

concrete experiences, practice, simulations, and hands-on activities. Fleming describes VARK as a strategy that 

can help educators consider variations in how information is presented during the learning process. The primary 

source for this framework is Teaching and Learning Styles: VARK Strategies by Fleming (2006). 

Nevertheless, the use of VARK needs to be positioned carefully within educational research. Literature on 

learning styles indicates that empirical evidence supporting the claim that learning becomes more effective 

when instructional methods are directly matched to specific learning styles remains insufficient. Pashler et al. 

(2008) emphasized that claims concerning the matching or meshing hypothesis require experimental evidence 

demonstrating an interaction between learner characteristics and instructional methods, whereas evidence 

meeting these criteria remains insufficient. Therefore, this study does not position VARK as a basis for rigidly 

categorizing students into a single learning type or claiming that students can learn optimally through only one 

modality. Instead, VARK is used as a multimodal design framework to provide varied representations and 

activities within the e-module. This is implemented through the use of infographics and animations for the visual 

modality, audio for the auditory modality, text and writing activities for the read/write modality, and simulations 

and interactive activities for the kinesthetic modality. 

 

D. Differentiated Learning 

Differentiated learning is an instructional approach designed to take into account the diversity of students’ 

characteristics throughout the learning process. Tomlinson (2017) explains that differentiation enables teachers 

to adapt instruction according to students’ needs, including their readiness, interests, and learning profiles, and 

can be implemented through differentiation of content, process, product, and learning environment. This 

approach views student diversity as a condition that needs to be addressed through flexible instructional 

planning rather than as an obstacle that must be eliminated. Therefore, differentiated learning is particularly 

relevant in elementary school contexts because students within the same classroom may have different levels 

of readiness, experiences, interests, and learning needs. 

In elementary mathematics learning, differentiation is important because differences in students’ abilities 

and learning needs may influence how they understand mathematical concepts. Recent research on 

differentiated learning in elementary mathematics indicates that its implementation can be used to respond to 

variations in students’ abilities; however, teachers still face challenges related to the limited availability of 

learning resources and strategies that can be applied flexibly. Therefore, providing digital learning resources 

with varied representations and activities can serve as an alternative means of supporting differentiated learning. 

In this study, the VARK-based e-module is designed to provide various forms of learning experiences within a 

single product, enabling teachers to use a learning resource that offers variations in content and learning 

processes according to students’ needs. Thus, VARK in this study functions as one of the design frameworks 

for supporting the provision of varied learning experiences rather than as a system for labeling students 

according to a single learning style 
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III. Methods 
 

A. Research Design 

This study employed a Research and Development (R&D) approach based on a modified version of the 

development model proposed by Borg and Gall (1983). The R&D approach was selected because the study 

aimed to develop a VARK-based mathematics e-module and assess its validity before subsequent 

implementation. In this study, the development procedure was limited to the initial stages of product 

development and expert validation. The research procedure consisted of four main stages: (1) needs analysis, 

(2) development planning, (3) product development, and (4) expert validation, as illustrated in Figure 1. The 

needs analysis stage involved a literature review, classroom observations, and discussions with elementary 

school teachers and students to identify the need for a digital mathematics learning module capable of 

accommodating differences in students’ learning styles. The findings from this stage were used to determine 

the product specifications. 

The development planning stage involved designing the module, determining the content structure, 

developing learning activities based on the VARK framework (Visual, Auditory, Read/Write, and Kinesthetic), 

and designing the digital module interface. The product development stage involved the development of a digital 

mathematics learning module using Canva for visual design, Microsoft PowerPoint for animation and 

interactive navigation, and iSpring Suite 10 to convert the developed module into an HTML5/SCORM format. 

The resulting e-module can be accessed through various devices, including laptops, tablets, and smartphones. 

The final stage was expert validation, which was conducted to assess the validity and feasibility of the developed 

e-module before its subsequent implementation in a field trial. The overall research procedure is presented in 

Figure 1. 

 
Figure 1. Research Procedure 

 

B. Population and Sample 

The participants in the expert validation stage consisted offive validators, comprising subject matter 

experts, media experts, and learning experts with relevant expertise in their respective fields. The validators 

were selected based on their competence and expertise relevant to the aspects assessed in the VARK-based 

mathematics e-module. At the needs analysis stage, elementary school teachers and students were involved 

through classroom observations and discussions to identify learning needs and the characteristics of existing 

mathematics learning resources. However, the present study focused on the expert validation of the developed 

e-module, and therefore the primary validation participants were the five experts. 

 

C. Data Collection Instrument 

Data were collected through a literature review, classroom observations, discussions with teachers and 

students, and expert validation. The instruments consisted of an observation guide, a discussion guide for 

unstructured interviews, and an expert validation sheet. The expert validation sheet was developed using a four-

point rating scale and covered six assessment aspects: (1) module structure, (2) content organization, (3) 
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language, (4) presentation, (5) alignment with VARK learning style characteristics, and (6) digitalization. 

Before being administered to the validators, the validation instrument was conceptually reviewed based on 

indicators derived from the theoretical framework of digital module development and the characteristics of 

VARK-based learning. The instrument was designed to obtain expert judgments regarding the quality and 

validity of the developed e-module. 

 

D. Data Analysis 

The data obtained from the validation process were analyzed using both qualitative and quantitative 

approaches. Qualitative data in the form of comments, suggestions, and recommendations provided by the 

validators were analyzed descriptively and used as a basis for revising the developed e-module. Quantitative 

data obtained from the four-point validation ratings were analyzed using Aiken’s V coefficient to determine the 

validity of the e-module based on the six assessed aspects. In this study, the validation instrument used a four-

point rating scale, with five validators involved in the assessment. Therefore, the Aiken’s V coefficient was 

calculated based on the agreement of the validators regarding each assessed aspect. The resulting Aiken’s V 

coefficients were interpreted to determine the validity of the developed VARK-based mathematics e-module. 

An Aiken’s V coefficient ranging from 0.80 to 1.00 was considered to indicate that the e-module met the 

established validity criteria. Coefficient values below 0.80 were considered to indicate that further revision was 

required before the product could proceed to subsequent development stages. 

 

IV. Results and Discussion 
 

A. Research Results 

The study was conducted based on the stages planned in the research proposal and guided by a modified 

Research and Development (R&D) model. Of the seven development stages, the present study focused on four 

main stages: needs analysis, development planning, product development, and expert validation to assess the 

validity of the developed product. The presentation of the research findings focuses on the achievements 

corresponding to the planned stages, particularly the needs analysis from the perspectives of teachers and 

students as the direct users of the module, as well as the product development planning stage, which emphasized 

the specifications of the digital module and the strategies for presenting the learning materials. 

 

1. Needs Analysis 

The needs analysis stage was conducted through a literature review, observations, and preliminary 

discussions with elementary school teachers and students. The analysis focused on the data analysis and 

probability elements, particularly data analysis, with the following learning objectives: (a) students are able to 

accurately present observational data in the form of pictograms, frequency tables, and bar charts; and (b) 

students are able to analyze data presented in the form of pictograms, frequency tables, or bar charts to draw 

conclusions or obtain information, such as identifying the largest and smallest values and determining the order 

of the data: (a) Teachers still rely primarily on textbooks and student worksheets, which tend to be informative 

and lack interactive features. Teachers still rely on textbooks and worksheets which tend to be informative and 

not yet interactive; (b) Teachers experience difficulties in contextualizing data analysis content within students' 

everyday lives. Teachers need ready-to-use digital media that makes it easy for differentiated learning according 

to VARK learning styles; (c) Teachers require ready-to-use digital learning media that can facilitate 

differentiated learning based on VARK learning preferences; (d) The curriculum (Merdeka Curriculum) 

requires the implementation of differentiated learning; however, teachers still have limited access to appropriate 

learning resources; (e) Students experience difficulties in understanding abstract concepts, particularly in 

representing data using tables, pictograms, and bar charts; (f) Students require interactive and concrete learning 

media that are engaging and aligned with their learning preferences, namely Visual, Auditory, Read/Write, and 

Kinesthetic; (g) Students' learning motivation increases when learning materials are presented in an interactive 

digital format resembling educational applications or games; (h) Students require practice-based learning 

experiences, such as collecting real-world data and afterward processing and interpreting the results. Based on 

these findings, a gap was identified between the existing learning conditions and the expected learning needs. 

Both teachers and students require an interactive digital module that is contextual, engaging, applicable, and 

capable of accommodating students' learning preferences based on the VARK learning model. 

 

2. Development Planning 

Based on the results of the needs analysis, the development planning stage focused on designing an 

interactive digital module that innovatively integrates VARK learning preferences as a basis for implementing 

differentiated learning in elementary mathematics education. The module was developed using Canva for visual 
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design, layout arrangement, and illustrations; PowerPoint for incorporating animations, hyperlinks, and 

interactive navigation buttons; and iSpring Suite 10 for converting the module into HTML5/SCORM format, 

allowing flexible access both online and offline through laptops and mobile devices. 

The module was systematically structured, beginning with an introductory page containing the title, author 

information, and an engaging visual design, followed by usage instructions, competencies and learning 

objectives aligned with the curriculum, and a concept map of the data analysis content. The core materials 

covered data collection, data representation, and data analysis, which were presented through VARK-based 

interactive activities as a form of content and process differentiation. The visual component was represented 

through infographics, animations, and interactive diagrams; the auditory component through audio narration 

and oral explanations; the read/write component through explanatory texts and activities requiring students to 

write conclusions; and the kinesthetic component through drag-and-drop simulations and simple data-collection 

activities. The integration of the four learning preferences within a single digital module enables students to 

select and interact with learning resources according to their preferences. Thus, the module functions not only 

as a digital learning medium but also as a differentiated learning resource that responds to the diversity of 

students' learning characteristics. The module is also equipped with a glossary and references to strengthen 

students' conceptual understanding and establish connections between the learning materials and relevant 

sources 

 

3. Product Development 

The product developed in this study was a digital mathematics learning module based on VARK learning 

preferences (Visual, Auditory, Reading/Writing, and Kinesthetic). The module was designed as an innovative 

learning medium that accommodates differences in students' learning characteristics, enabling them to 

understand mathematical concepts in a more personalized and meaningful manner. The development of the 

module was grounded in the principles of differentiated learning, in which students' activities following the 

presentation of the learning materials were aligned with their respective learning preferences. Thus, the product 

functions not only as a learning resource but also as a means of reflection that enables students to recognize and 

optimize their learning preferences. 

Technically, the module was developed in an interactive digital format that can be accessed through various 

devices, including laptops, tablets, and smartphones. The module consists of several main sections, including 

an introduction, an overview of VARK learning preferences, presentation of mathematics content according to 

the four learning preferences, exercises and assessments, and guidelines for educators. Each learning preference 

is represented through specific content and activities, including infographics and animations for the visual 

preference, audio narration and oral explanations for the auditory preference, explanatory texts and writing 

activities for the reading/writing preference, and simulation activities and educational games for the kinesthetic 

preference. Interactive features, such as learning-preference quizzes and automated feedback, were also 

incorporated to enhance students' engagement and learning motivation. 

In addition, the module features a simple and engaging user interface (UI) with easy-to-use navigation. The 

visual design incorporates bright colors to attract students' attention while maintaining user comfort. To support 

educators, the module is also equipped with guidelines for implementing differentiated learning based on the 

results of students' learning-preference identification. Based on the needs analysis and development planning, 

an initial version of the interactive digital module was produced according to the predetermined design. The 

product was subsequently prepared for validation by five validators. The validation focused on several aspects, 

including module structure, organization of learning materials, language, visual presentation, alignment with 

VARK learning preferences, and digitalization 

 

4. Expert Validation results 

The developed product was validated by five validators consisting of media experts, content experts, and 

learning experts. The validation aimed to assess the validity of the developed VARK-based digital mathematics 

learning module for elementary school students. The results showed that all assessed aspects achieved a high 

validity category, with Aiken's V coefficients ranging from 0.80 to 1.00. These results indicated that the module 

met the validity criteria and was considered suitable for proceeding to the subsequent stage of development. 

The validation results obtained from the experts are presented in Table 1. The table shows the average Aiken's 

V coefficient for each assessed aspect of the digital mathematics learning module 

 

Table 1. E-Module Validation Results 

Aspect Number of Indicators Aiken's V Value Validity Criterion 

Module Structure 5 0,93 High 

Material Organization 8 0,91 High 
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Laguage 5 0,88 High 

VisualPretentation 5 0,95 High 

Alignment with VARK 10 0,93 High 

Digitalization 4 0,97 High 

 

As presented in Table 1, the assessments provided by the five validators showed consistently high scores 

across nearly all validation aspects. The Aiken's V coefficients ranged from 0.80 to 1.00, indicating that the 

module met the validity criteria and was suitable for use in the subsequent stage of development. Overall, the 

validation results demonstrate that the module met the established quality standards across the assessed aspects. 

The high Aiken's V coefficients across nearly all components indicate that the developed product was 

considered consistent and relevant for supporting differentiated learning. 

(a) The module structure aspect obtained an average Aiken's V coefficient of 0.93, which was categorized as 

high validity. This result indicates that the module was systematically and consistently organized and was 

easy to follow 

  
Figure 2. Module Writing Structure 

 

(b) The material organization aspect obtained an average Aiken's V coefficient of 0.91, which was categorized 

as high validity. This result indicates that the module content was organized in accordance with the learning 

outcomes of the Merdeka Curriculum, with the presentation following a progression from simple to more 

complex concepts. However, several validators suggested that the explanation and example presentation 

should be more clearly separated between the introductory and concluding sections, particularly in the topic 

of bar charts. 

 

  
 

  
Figure 3. Material Presentation Structure 

 

(c) The language aspect obtained an average Aiken's V coefficient of 0.88, which was categorized as high 

validity. The language used in the module was considered communicative and consistent with standard 

Indonesian language conventions. However, the validators recommended further adjustment of the 

readability level to better suit the characteristics of elementary school students. Several terms used in the 

learning-style diagnostic instrument were considered too abstract. Therefore, the validators suggested 

simplifying the context and response options to make them easier for students to understand. 
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Figure 4. Language Use in the Learning-Style Test 

 

(d) The visual presentation aspect obtained an Aiken's V coefficient of 0.95, indicating a very high level of 

visual quality. The images and icons were used in appropriate proportions, the typeface and font sizes were 

consistent, and the color scheme supported readability. Nevertheless, several validators provided suggestions 

for improvement. These included incorporating visual elements relevant to the data presentation topic into 

the page backgrounds, such as graphs or charts with low transparency, to strengthen the contextualization of 

the learning materials. In addition, greater consistency in the use of icons was recommended to ensure that 

visual characters, such as teachers, students, and children, appeared uniform throughout the module. The 

validators also suggested adding exclamation marks (!) to interactive instructions such as Ayo Membaca! 

and Ayo Mengamati ! to enhance the interactive feel of the learning activities 

 

  
Figure 5. Material Presentation 

 

(e) The alignment with VARK learning preferences obtained an average Aiken's V coefficient of 0.93, 

indicating that the module adequately accommodates differences in students' learning preferences. Visual 

activities were presented through images, infographics, and diagrams; auditory activities through audio and 

narration; read/write activities through texts and written exercises; and kinesthetic activities through 

simulations, drag-and-drop activities, and simple hands-on practice 

 

  
 

  
Figure 6. Student Activities Based on Learning Preferences 

 

(f) The digitalization aspect obtained the highest Aiken's V coefficient, with an average value of 0.97, indicating 

that the module effectively utilized digital features, including interactive navigation, multimedia integration 

(images, audio, video, and animations), and an engaging and accessible user interface. 
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Figure 7. E-Module Digitalization 

 

Overall, the validation results indicate that the VARK-Based Digital Mathematics Learning Module 

demonstrated a very high level of validity. The Aiken's V coefficients, ranging consistently from 0.88 to 0.97, 

indicate that the module adequately fulfilled the assessed aspects of content, presentation, language, visual 

design, and pedagogical alignment. The suggestions provided by the validators served as valuable input for 

further product refinement, particularly regarding visual aesthetics, icon consistency, language simplification, 

and strengthening the contextualization of the learning-style diagnostic instrument. 

 

B. Discussion 

The needs analysis revealed a gap between the existing learning conditions and the needs of teachers and 

students. Teachers still relied heavily on informative and non-interactive learning materials, while students 

required more concrete, engaging, and contextual learning experiences, particularly for understanding data 

representation and analysis. This condition provided an important basis for designing a digital module that not 

only presents learning materials but also offers interactive activities and diverse learning experiences. This need 

is also related to the implementation of differentiated learning under the Merdeka Curriculum. Integrating 

VARK learning preferences into the module provides an alternative approach to presenting learning materials 

through various forms of representation and activities. Thus, the development of the module was not merely 

oriented toward digitizing learning materials but also toward providing more diverse learning experiences that 

respond to students' individual characteristics. 

The expert validation results showed that the VARK-Based Digital Mathematics Learning Module 

demonstrated high validity across all assessed aspects. The Aiken's V coefficients ranged from 0.88 to 0.97, 

indicating a high level of consistency and relevance in terms of content delivery, module structure, visual 

presentation, and pedagogical alignment (Alwi et al., 2024; Hendriani, 2021). These findings indicate that the 

module was developed by integrating pedagogical, technical, and visual considerations into a comprehensive 

digital mathematics learning resource. 

Regarding the module structure, the Aiken's V coefficient of 0.93 indicates that the module was 

systematically organized and easy to navigate. A clear structure is important for supporting independent learning 

because it helps students understand the sequence of activities and learning objectives. This finding is consistent 

with Prastowo (2015), who emphasized the importance of a clear module structure in supporting students' 

learning independence. It is also in line with Lukman et al. (2022), who reported that well-structured learning 

modules can support students' independent learning. In the context of a digital module, systematic organization 

becomes particularly important because students interact with various content elements and learning activities 

within a digital environment. Therefore, clear organization can help students navigate the learning materials 

more effectively and maintain their focus on the intended learning objectives. 

For material organization, the Aiken's V coefficient of 0.91 indicates that the learning materials were 

aligned with the intended learning outcomes and presented progressively from simpler to more complex 

concepts. Nevertheless, the validators' suggestions regarding the separation of introductory sections, examples, 

and conclusions indicate that the quality of learning materials depends not only on content alignment but also 

on how information is organized and presented. Structuring the material into clearly differentiated stages may 

help students develop their understanding progressively and provide opportunities to construct meaning before 

reaching conclusions. This finding is consistent with Anwar and Ruslan (2019), who highlighted the importance 

of material organization in the development of learning resources. 

The language aspect obtained an Aiken's V coefficient of 0.88, which was the lowest among the assessed 

aspects, although it remained within the high-validity category. This finding indicates that readability requires 

particular attention when developing learning materials for elementary school students. Language used in 

learning materials should not only conform to linguistic standards but also be appropriate for students' cognitive 

development and reading abilities. Herawati and Muhtadi (2018) emphasized the importance of adapting the 

language of learning materials to students' developmental characteristics. Similarly, Naila et al. (2021) 

highlighted the importance of clear instructions in enabling students to use learning materials more 
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independently. Therefore, the validators' recommendations to simplify terms and response options in the 

learning-preference diagnostic instrument constituted an important basis for further refinement of the module. 

The visual presentation aspect obtained an Aiken's V coefficient of 0.95, indicating a high level of visual 

quality. The appropriate use of illustrations, icons, typography, and colors can support readability while 

enhancing the attractiveness of learning materials. The validators' suggestions concerning icon consistency and 

the relevance of visual elements indicate that aesthetic considerations should be addressed alongside functional 

aspects. Consistent visual characters and design elements may also contribute to a more coherent and structured 

user experience for students. This finding is consistent with Febriandi et al. (2019), who emphasized the 

importance of visual quality in supporting student engagement in learning. 

The Aiken's V coefficient of 0.93 for alignment with VARK learning preferences indicates that the module 

successfully incorporated activities representing the four VARK preferences. This integration enables 

mathematics content to be presented through multiple forms of representation, including visualizations, audio, 

text, and interactive activities. A multimodal approach provides greater variety in students' learning experiences 

and allows the same content to be encountered through different forms of representation. In mathematics 

learning, such variation is particularly relevant because mathematical concepts can be represented through 

symbols, images, verbal explanations, and hands-on activities. This finding is consistent with Lubis et al. (2021) 

regarding the application of multimodal approaches in learning. 

Digitalization obtained the highest Aiken's V coefficient, at 0.97. This result indicates that the integration 

of digital features was one of the major strengths of the developed product. Interactive navigation, multimedia, 

animations, audio, and other interactive elements enable the module to function not merely as a digital version 

of printed learning materials but as a learning resource that provides a more dynamic interaction between 

students and the learning content. Such technological integration is also relevant to the characteristics of learning 

in the digital era and may support the development of more flexible learning experiences. This finding is 

consistent with Febriannie and Kurniati (2021), who emphasized the importance of technology integration in 

supporting the learning process. 

Overall, the findings demonstrate that the development of the VARK-Based Digital Mathematics Learning 

Module resulted in a highly valid product in terms of content, presentation, language, visual design, alignment 

with VARK learning preferences, and digitalization. A key strength of the product lies in the integration of 

differentiated learning, multimodal representation, and interactive digital features within a single learning 

resource. These characteristics suggest that the module has the potential to serve as an alternative digital 

mathematics learning resource that is more responsive to the diversity of students' learning characteristics. 

However, because the present study was limited to the expert validation stage, claims regarding the module's 

effectiveness in improving students' learning outcomes or mathematical abilities require further investigation 

through product trials and effectiveness testing. The validators' recommendations, particularly those concerning 

language simplification, visual consistency, and material organization, provide an important basis for refining 

the product before it is implemented in subsequent stages of the research. 

 

V. Conclusion 
This study successfully developed a VARK-based digital mathematics learning module (Visual, Auditory, 

Read/Write, and Kinesthetic) as a learning resource to support differentiated learning in elementary schools. 

Based on validation by five experts, the module obtained Aiken's V coefficients ranging from 0.80 to 1.00 across 

all assessed aspects, including module structure, material organization, language, visual presentation, alignment 

with VARK learning preferences, and digitalization. These findings indicate that the module has a high level of 

validity and meets the feasibility criteria for proceeding to the subsequent trial stage. The developed module has 

the potential to serve as an alternative digital learning resource that accommodates the diversity of students' 

learning preferences and supports more interactive and differentiated mathematics learning in elementary 

schools. Further research is recommended to examine the practicality and effectiveness of the module through 

classroom implementation so that its benefits for students' learning processes and outcomes can be empirically 

established. 
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