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	Abstract
Effective alignment between instructional media and student learning styles represents a critical challenge in elementary education, yet limited empirical evidence exists regarding systematic teacher strategies for implementing such alignment in classroom practice. This descriptive qualitative study investigated teacher strategies for aligning instructional media with Grade 4 student learning styles at SD Inpres 1 Tondo, Palu, Indonesia. Data were collected from 24 students and one classroom teacher through VARK-based questionnaires, semi-structured interviews, systematic classroom observations, and document analysis. Learning style distributions were analyzed descriptively, while teacher strategies and implementation effectiveness were examined using thematic analysis following Miles and Huberman's framework. Visual learners comprised 58.3% of students, followed by combined visual-auditory preferences (16.7%), auditory learners (12.5%), multimodal learners (8.3%), and kinesthetic learners (4.2%). Three primary teacher strategies emerged: comprehensive diagnostic assessment of learning styles, systematic integration of multimodal media (projectors, textbooks, environmental resources), and adaptive content delivery based on subject matter and student responses. Classroom observations revealed that multimodal approaches achieved 91% student engagement compared to 82% for single-modality instruction, with kinesthetic learners showing particular improvement during hands-on activities.  The findings demonstrate that effective media alignment depends on multimodal integration rather than rigid matching of single media types to individual learning preferences. Results support multimedia learning theory while extending understanding of practical implementation strategies in resource-constrained contexts. The study contributes evidence-based approaches for teacher professional development and differentiated instruction practices, emphasizing the importance of systematic diagnostic assessment and flexible pedagogical adaptation.



INTRODUCTION
The effectiveness of educational processes fundamentally depends on teachers' ability to create engaging, comprehensible, and meaningful learning experiences that accommodate diverse student needs (Hattie, 2009; Marzano, 2003). In contemporary educational contexts, teachers are increasingly recognized not merely as knowledge transmitters but as facilitators who must design supportive learning environments and adapt instructional strategies to address individual learning differences (Duffy & Cunningham, 1996; Vygotsky, 1978). Research shows that the teacher's role as a facilitator can increase student motivation, participation, and achievement. This pedagogical shift emphasizes the critical importance of strategic media selection, which serves as a bridge between curriculum content and student comprehension, potentially enhancing both motivation and academic achievement (Clark & Mayer, 2016; Schunk et al., 2020).
The theoretical foundation for understanding individual differences in learning processes lies in learning style frameworks, particularly the VARK model (Visual, Auditory, Reading/Writing, Kinesthetic) developed by Fleming and Mills (1992). This model suggests that learners exhibit distinct preferences in information processing and retention: visual learners favor images, diagrams, and graphic representations; auditory learners prefer verbal explanations and discussions; kinesthetic learners benefit from hands-on experiences; while reading/writing learners emphasize text-based materials (Hawk & Shah, 2007; Pashler et al., 2008). Although learning style theories have faced criticism regarding their empirical validity and practical implementation, they continue to provide valuable frameworks for understanding student diversity and guiding instructional design decisions (Coffield et al., 2004; Newton, 2015).
Contemporary research has increasingly focused on the strategic selection and implementation of instructional media to enhance learning outcomes (Mayer, 2014; Sweller et al., 2019). Studies demonstrate that multimedia instructional messages significantly impact motivation and learning outcomes in elementary school students (Ljubic et al., 2020). Furthermore, adaptive e-learning environments based on learning styles show positive results in student engagement and achievement (Sabagh, 2021). Research also reveals that multimedia technology has positive impacts on the way teachers impart knowledge and the manner in which learners comprehend subject matters (Almara'beh et al., 2015). Prastya (2016) emphasizes that effective media selection requires systematic consideration of student characteristics, learning objectives, and contextual factors. Similarly, Dewi (2023) highlights the importance of aligning media choices with pedagogical goals and student needs in the teaching-learning process. Furthermore, Dewi, Nuriyah, and Ulhaq (2025) demonstrate that strategic media selection significantly impacts student motivation in elementary education contexts. Mukarromah and Andriana (2022) underscore teachers' pivotal role in developing and adapting instructional media to meet diverse learning requirements. Additionally, Sururuddin et al. (2021) advocate for multimedia-based learning strategies to address contemporary educational challenges in the digital age.
Despite growing awareness of learning style diversity and media importance, significant challenges persist in educational practice, particularly within developing country contexts (Hennessy et al., 2010; Tondeur et al., 2012). Many teachers struggle to conduct systematic diagnostic assessments of student learning preferences, resulting in uniform instructional approaches that fail to accommodate individual differences (Tomlinson, 2014; Subban, 2006). This pedagogical mismatch may diminish student motivation, reduce comprehension levels, and ultimately impact academic performance (Deci & Ryan, 2000; Wigfield & Eccles, 2000). While previous research has extensively explored learning styles as theoretical constructs or examined general media effectiveness, limited empirical evidence exists regarding how teachers translate learning style assessments into specific, practical media selection strategies at the classroom level (Zhang et al., 2020; Coffey, 2020).
The gap in current literature centers on the intersection between diagnostic assessment practices, multimodal media integration, and adaptive teaching strategies (Shute & Rahimi, 2017; Pane et al., 2017). Research tends to address these components separately rather than examining their systematic integration in authentic classroom settings (Hall et al., 2015; Means et al., 2010). Furthermore, most studies focus on either theoretical frameworks or general effectiveness measures, with insufficient attention to the specific strategies teachers employ to bridge the gap between learning style identification and practical media implementation (Murphy et al., 2014; Oliver, 2005).
This study addresses these limitations by investigating teacher strategies for aligning instructional media with Grade 4 student learning styles at SD Inpres 1 Tondo, Palu. The school context provides valuable insights due to its diverse student population and resource constraints, representing typical conditions faced by many elementary schools in developing countries (UNESCO, 2020; World Bank, 2018). The research examines three critical dimensions: identification of student learning style profiles, analysis of teacher media selection strategies, and evaluation of alignment between chosen media and student preferences.
The significance of this research extends beyond local contexts to broader educational implications (Darling-Hammond et al., 2017; OECD, 2019). First, it contributes empirical evidence to the ongoing debate about practical applications of learning style theories in classroom settings (Curry, 1990; Rayner & Riding, 1997). Second, it provides concrete examples of how teachers can systematically integrate diagnostic assessment with media selection, offering replicable strategies for similar educational contexts (Black & Wiliam, 2009; Heritage, 2010). Third, the findings inform teacher professional development programs by identifying specific competencies needed for effective differentiated instruction (Tomlinson & Allan, 2000; Rock et al., 2008). Finally, the study contributes to policy discussions about resource allocation and support systems necessary for implementing student-centered pedagogical approaches in resource-limited environments (Fullan, 2007; Hargreaves & Fullan, 2012). By examining the intersection of theory and practice in authentic classroom settings, this research offers valuable insights for enhancing educational quality and promoting inclusive learning outcomes.

METHODS
This study employed a descriptive qualitative research design to investigate teacher strategies in aligning instructional media with students' learning styles in a natural classroom setting. The qualitative approach was selected to provide in-depth understanding of how media selection strategies were applied and to capture the complexity of teaching practices within their authentic context (Creswell & Poth, 2018; Merriam & Tisdell, 2016). This design enabled comprehensive exploration of the phenomenon from multiple perspectives while maintaining ecological validity.
The research was conducted at SD Inpres 1 Tondo, Palu, Indonesia, focusing specifically on Grade 4 students and their classroom teacher. The study population comprised all 24 students enrolled in the Grade 4 class, representing diverse socioeconomic backgrounds and learning characteristics typical of Indonesian public elementary schools. Given the bounded nature of the classroom context and the need for comprehensive understanding of learning style diversity within a single instructional environment, total population sampling was employed rather than probabilistic sampling techniques. This approach ensured complete representation of the learning style spectrum within the target classroom while facilitating detailed observation of teacher-student interactions and media implementation strategies.
Data collection utilized a multi-method approach incorporating four complementary techniques to ensure comprehensive coverage and methodological triangulation. The primary instrument for learning style identification was a structured questionnaire based on the VARK framework (Fleming & Mills, 1992), comprising 30 items with dichotomous response options (yes/no) designed to assess visual, auditory, and kinesthetic learning preferences. The instrument underwent rigorous validation through expert judgment by two university faculty members specializing in educational psychology and instructional technology, who confirmed content validity and appropriateness for the target age group. Reliability was established through internal consistency analysis and test-retest procedures conducted during pilot testing. Subsequently, semi-structured interviews were conducted with the classroom teacher to explore media selection strategies, decision-making processes, and alignment considerations between learning styles and instructional materials. Systematic non-participant observations were then carried out during regular classroom sessions to document actual implementation of media strategies, student engagement patterns, and teacher-student interactions. Finally, relevant documents including lesson plans, student profiles, and school policies were collected to provide contextual background and corroborate findings from other data sources.
Data analysis followed the Miles and Huberman (1994) framework, beginning with comprehensive data collection from all sources. Raw data underwent systematic reduction through coding, categorization, and theme identification, with particular attention to patterns relating to learning style distributions, teacher strategy types, and media-student alignment indicators. Reduced data were subsequently organized into structured displays including frequency tables, narrative summaries, and thematic matrices to facilitate pattern recognition and interpretation. Throughout the analysis process, triangulation was employed to verify findings across multiple data sources and methods, while member checking with the participating teacher ensured accuracy of interpretations. The final stage involved drawing conclusions and verifying them against the original research questions, with particular emphasis on identifying relationships between learning style identification, media selection strategies, and implementation effectiveness within the specific contextual constraints of the study setting.

RESULTS AND DISCUSSION 
[bookmark: _Hlk209089877]Result
The findings of this study are presented in three main areas corresponding to the research questions: identification of students' learning styles, analysis of teacher strategies in media selection, and evaluation of media alignment with learning preferences.
Learning Style Distribution Among Grade 4 Students
The initial phase of data collection involved administering a 30-item VARK-based questionnaire to all 24 Grade 4 students to identify their dominant learning style preferences. Table 1 presents the comprehensive distribution of learning styles identified within the classroom population.

Table 1. Distribution of Students' Learning Styles at SD Inpres 1 Tondo
	Learning Style
	Number of Students
	Percentage (%)

	Visual
	14
	58.3

	Auditory
	3
	12.5

	Kinesthetic
	1
	4.2

	Visual-Auditory
	4
	16.7

	Visual-Auditory-Kinesthetic
	2
	8.3

	Total
	24
	100



The data in Table 1 reveals a clear predominance of visual learners, comprising more than half of the student population (58.3%), followed by students demonstrating combined visual-auditory preferences (16.7%). Pure auditory learners represented 12.5% of the sample, while kinesthetic-only learners constituted the smallest group at 4.2%. Notably, 8.3% of students exhibited multimodal learning preferences across all three categories. These findings indicate considerable diversity in learning style preferences within a single classroom, necessitating varied instructional approaches to accommodate different learner needs.
Teacher Strategies for Media Selection
Semi-structured interviews with the classroom teacher revealed three primary strategies employed in selecting and implementing instructional media. These strategies demonstrate a systematic approach to addressing the diverse learning style distribution identified in the student population.
Table 2. Teacher's Media Selection Strategies Based on Learning Styles
	Learning Style
	Instructional Media
	Implementation Strategy

	Visual
	Projector/infocus, textbooks, visual aids, diagrams
	PowerPoint presentations with images, charts, and written text displayed prominently

	Auditory
	Verbal explanations, narrated videos, storytelling
	Oral instruction combined with discussion sessions and audio-enhanced materials

	Kinesthetic
	Environmental exploration, manipulative objects, hands-on activities
	Outdoor learning experiences, physical object manipulation, and movement-based tasks


As illustrated in Table 2, the teacher employed a comprehensive range of media types to address different learning preferences. The most frequently utilized approach involved combining multiple media within single lessons to simultaneously engage various learning modalities. During interviews, the teacher explained: "I try to use pictures on the projector while explaining verbally, so both visual and auditory learners can benefit from the same lesson."
Classroom Implementation and Student Engagement
Systematic observations of classroom activities provided evidence of how the identified strategies were implemented in practice and their impact on student engagement. The observational data revealed distinct patterns of student response based on the alignment between instructional media and individual learning preferences.
During lessons incorporating projector-based visual presentations combined with verbal explanations, 82% of visual learners demonstrated high engagement levels, measured through attention focus, note-taking behavior, and voluntary participation. One visual learner commented: "When there are pictures with explanations, I understand quickly. If I just read text, I get confused." Conversely, when lessons relied exclusively on slide presentations without interactive elements, kinesthetic learners showed decreased attention spans and restless behavior.
The most effective sessions observed were those incorporating multimodal approaches. For example, during a science lesson on plant anatomy, the teacher simultaneously displayed botanical diagrams via projector, provided detailed oral explanations, and conducted hands-on leaf collection activities. This integrated approach resulted in sustained engagement across all learning style categories, with 91% of students actively participating throughout the lesson duration.
Environmental learning activities particularly benefited kinesthetic learners, who demonstrated enhanced focus and retention during outdoor exploration tasks. As one kinesthetic learner reflected: "When I can touch and hold the leaves directly, I remember them better than just seeing them on the screen." However, these activities required careful balance, as purely kinesthetic approaches without visual or auditory support left other learning style groups less engaged.

Discussion
This study demonstrates that Grade 4 students at SD Inpres 1 Tondo exhibit diverse learning style preferences, with visual learners forming the majority (58.3%) while significant minorities prefer auditory (12.5%) or multimodal approaches (25%). The classroom teacher employed three systematic strategies to address this diversity: diagnostic assessment of learning styles, multimodal media integration, and adaptive content delivery. These strategies proved most effective when implemented simultaneously rather than in isolation, supporting enhanced student engagement and comprehension across different learner types.
The predominance of visual learners (58.3%) aligns with Fleming and Mills' (1992) original VARK framework, which suggests that visual processing represents a common learning preference in elementary education contexts. However, the substantial presence of multimodal learners (25%) supports more recent critiques of rigid learning style categorizations (Pashler et al., 2008; Newton, 2015). This finding reinforces Coffield et al.'s (2004) argument that learning preferences should be viewed as flexible tendencies rather than fixed categories, as many students demonstrated ability to benefit from multiple modalities when appropriately supported.
The teacher's multimodal integration strategy directly reflects principles established in Mayer's (2014) Cognitive Theory of Multimedia Learning, which emphasizes that combining visual and auditory information channels enhances comprehension and retention. The observed effectiveness of simultaneous visual-auditory presentations supports Sweller et al.'s (2019) cognitive load theory, suggesting that well-designed multimodal instruction can optimize working memory utilization rather than overwhelming cognitive resources.
The study's emphasis on adaptive content delivery aligns with contemporary research on differentiated instruction (Tomlinson, 2014; Subban, 2006). The teacher's systematic approach to varying presentation methods based on both content type and student needs reflects Hattie's (2009) findings regarding the importance of responsive teaching practices. However, the implementation challenges observed during purely single-modality lessons support concerns raised by Hennessy et al. (2010) and Tondeur et al. (2012) regarding the complexity of translating pedagogical knowledge into effective practice.
The finding that multimodal approaches enhanced engagement more than single-modality instruction is consistent with international research on multimedia learning effectiveness (Ljubic et al., 2020; Sabagh, 2021). However, this study extends previous research by documenting specific implementation strategies within resource-constrained environments, addressing gaps identified in developing country educational contexts (UNESCO, 2020; World Bank, 2018).
Unlike studies that focus primarily on theoretical learning style applications, this research demonstrates practical integration strategies that bridge diagnostic assessment with instructional implementation. The teacher's systematic approach to combining simple technologies (projectors) with environmental resources (outdoor exploration) offers replicable models for similar contexts, supporting Almara'beh et al.'s (2015) findings regarding multimedia effectiveness while addressing practical constraints.
The study's documentation of student voice in evaluating media effectiveness provides valuable perspective often missing from teacher-centered research. Student reflections such as "When I can touch and hold the leaves directly, I remember them better" offer concrete evidence supporting kinesthetic learning theory while highlighting the importance of authentic, contextual learning experiences emphasized by Vygotsky (1978) and constructivist approaches (Duffy & Cunningham, 1996).
These findings contribute to ongoing debates about learning style theory applications by demonstrating that effectiveness depends more on multimodal integration and active engagement than strict modality matching. This supports recent research emphasizing the importance of varied instructional approaches (Deci & Ryan, 2000; Wigfield & Eccles, 2000) while providing concrete evidence for how teachers can implement such practices systematically.
The study's identification of specific implementation strategies offers practical guidance for teacher professional development programs, addressing calls for evidence-based approaches to differentiated instruction (Rock et al., 2008; Tomlinson & Allan, 2000). The documentation of both successes and limitations provides realistic expectations for implementation while highlighting the importance of ongoing formative assessment in adaptive teaching practices (Black & Wiliam, 2009; Heritage, 2010).
From a policy perspective, the study demonstrates that meaningful differentiation can be achieved within resource-limited contexts through creative integration of available tools and environmental resources. This finding supports arguments for focusing professional development on pedagogical creativity and adaptive strategies rather than exclusively on technology provision (Fullan, 2007; Hargreaves & Fullan, 2012).

CONCLUSION
This study reveals that effective alignment of instructional media with diverse learning styles requires systematic implementation of three interconnected strategies: comprehensive diagnostic assessment, multimodal media integration, and adaptive content delivery. The findings demonstrate that Grade 4 students exhibit heterogeneous learning preferences, with visual learners predominating (58.3%) while significant proportions favor auditory (12.5%) or multimodal approaches (25%). Most importantly, the research establishes that educational effectiveness emerges not from rigid matching of single media types to individual learning styles, but from thoughtful integration of multiple modalities within coherent instructional sequences.
The study contributes to educational theory by providing empirical evidence that bridges learning style frameworks with practical classroom implementation, demonstrating how teachers can systematically translate diagnostic information into actionable pedagogical strategies. It extends multimedia learning theory by documenting effective combinations of simple technologies with environmental resources in resource-constrained contexts, offering replicable models for similar educational settings. Furthermore, the research advances understanding of differentiated instruction by highlighting the critical role of continuous formative assessment in adaptive teaching practices.
Practical implications suggest that teacher professional development should prioritize multimodal instructional design and diagnostic assessment competencies rather than categorical learning style identification. Educational institutions require systematic support for implementing flexible media strategies while maintaining realistic expectations about resource requirements. The findings indicate that meaningful differentiation can be achieved through creative integration of available tools and environmental resources, supporting arguments for pedagogically-focused rather than technology-centered approaches to educational improvement.
Several limitations constrain the generalizability of these findings, including the single-site case study design, small sample size, and potential influence of novelty effects on student engagement measures. The research context's specific cultural and socioeconomic characteristics may limit transferability to other educational settings. Future research should employ multi-site longitudinal designs to examine sustainability of observed strategies across diverse contexts, investigate long-term impacts on academic achievement, and explore the relationship between teacher training models and implementation effectiveness. Additionally, comparative studies examining media alignment strategies across different grade levels and subject areas would enhance understanding of developmental considerations in learning style accommodation.
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Abstract


 


Effective alignment between instructional media and student learning styles represents a 


critical challenge in elementary education, yet limited empirical evidence exists regarding 


systematic teacher strategies for implementing such alignment in classroom 


practice. This 


descriptive qualitative study investigated teacher strategies for aligning instructional media 


with Grade 4 student learning styles at SD Inpres 1 Tondo, Palu, Indonesia. Data were 


collected from 24 students and one classroom teacher through


 


VARK


-


based 


questionnaires, semi


-


structured interviews, systematic classroom observations, and 


document analysis. Learning style distributions were analyzed descriptively, while teacher 


strategies and implementation effectiveness were examined using themat


ic analysis 


following Miles and Huberman's framework. Visual learners comprised 58.3% of students, 


followed by combined visual


-


auditory preferences (16.7%), auditory learners (12.5%), 


multimodal learners (8.3%), and kinesthetic learners (4.2%). Three prima


ry teacher 


strategies emerged: comprehensive diagnostic assessment of learning styles, systematic 


integration of multimodal media (projectors, textbooks, environmental resources), and 


adaptive content delivery based on subject matter and student responses.


 


Classroom 


observations revealed that multimodal approaches achieved 91% student engagement 


compared to 82% for single


-


modality instruction, with kinesthetic learners showing 


particular improvement during hands


-


on activities. 


 


The findings demonstrate that


 


effective 


media alignment depends on multimodal integration rather than rigid matching of single 


media types to individual learning preferences. Results support multimedia learning theory 


while extending understanding of practical implementation strategie


s in resource


-


constrained contexts. The study contributes evidence


-


based approaches for teacher 


professional development and differentiated instruction practices, emphasizing the 


importance of systematic diagnostic assessment and flexible pedagogical adapt


ation.


 


 


INTRODUCTION


 


The effectiveness of educational processes fundamentally depends on teachers' ability to create 


engaging, comprehensible, and meaningful learning experiences that accommodate diverse student 


needs (Hattie, 2009; Marzano, 2003). In contemporary educational 


contexts, teachers are increasingly 


recognized not merely as knowledge transmitters but as facilitators who must design supportive 


learning environments and adapt instructional strategies to address individual learning differences 


(Duffy & Cunningham, 1996


; Vygotsky, 1978). Research shows that the teacher's role as a facilitator 


can increase student motivation, participation, and achievement. This pedagogical shift emphasizes 


the critical importance of strategic media selection, which serves as a bridge bet


ween curriculum 
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