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ABSTRACT 

	This study examined the relationship between VARK learning styles and information processing patterns among Grade 10 students among selected junior high school students at National High School in Davao Occidental during the school year 2024-2025. A descriptive-correlational design was employed, with 105 respondents selected through complete random sampling. An adapted questionnaire assessed students’ VARK learning styles and information processing patterns. Data were analyzed using mean scores and Pearson r correlation analysis. Results revealed that students have high preference for visual and kinesthetic learning style. Moreover, students tend to process information sequentially. Statistical analysis indicated a significant positive relationship between VARK learning styles and information processing theory, suggesting that the preferred learning style of students influence how students process information in learning physics. Hence, these findings contribute to improving teaching practices in Physics by guiding teachers to design lessons that align with students’ learning preferences and processing patterns, thereby enhancing engagement and comprehension.
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1. INTRODUCTION 
 
In Physics, students struggle to connect abstract concepts with practical problem-solving. Also, this subject requires students to remember a large amount of information and use critical thinking and problem-solving skills to address real-life situations, which can make it difficult for them to retain and learn. These challenges are often linked to differences in information processing patterns, the cognitive strategies individuals use to perceive, organize, and store information (Matias, 2024). These patterns affect how students take in, arrange, and use complex scientific ideas. When the way a student processes information does not match the way lessons are taught, it can cause mental strain, loss of interest, and lower performance (Cairns, 2025).
Globally, research on learning styles and information processing patterns has highlighted their significance in enhancing instructional design and student success in science education. Subagja and Rubini (2023) used the VARK model to examine the learning styles of junior high school science students. They discovered that the most prevalent preferences were kinesthetic and visual, highlighting the necessity of multimodal teaching techniques to accommodate a range of learner needs. The study made clear that understanding and engagement can be hindered by a mismatch between teaching strategies and learning preferences. Moreover, Ha (2021) found that there is an impact of learning styles on academic performance. Furthermore, pupils who preferred more than one learning style performed better on post-tests, indicating that combining different learning styles can enhance learning and memory (El-Saftawy et al., 2024).  
In the Philippines, studies have similarly explored the correlation of learning styles and information processing patterns, though research in junior high school physics remains limited. Matias (2024) examined Science, Technology, and Engineering (STE) students and found that they often use a blend of learning styles, with strong tendencies toward both top-down and bottom-up processing. In addition, Fernandez and Leoveras (2025) conducted a correlational study among Senior High School STEM learners in Biology in Nueva Ecija. Results showed significant associations between VARK learning styles and information processing patterns, reinforcing the idea that instructional alignment can improve comprehension and engagement. Furthermore, Magulod (2019) discovered that among Filipino university students, visual, group, and kinesthetic learning styles were especially prevalent. This underscores the significance of adapting training to various preferences in order to improve academic achievement.
In reviewing the available literatures, the research on the connection between cognitive processes and learning styles in a variety of academic fields are abundant. Moreover, it was found that the studies apply the VARK model and information processing patterns in examining how learners process information. However, its scope was limited, focusing only on Science, Technology and Engineering Mathematics (STEM) in senior high school students or Science, Technology, and Engineering STE in Junior High School. This creates a research gap in exploring how the model can be applied to other educational levels or another specific subject area, especially among Grade 10 students. 
Hence, this study aims to address these gaps by determining the potential correlation between learning styles and information processing patterns among Grade 10 students in the context of physics. In doing so, it aims to provide a more detailed understanding of their learning preferences and strategies in a complex and important subject such as physics. Additionally, this study is important because no such research has been conducted in Schools of Malita Davao Occidental, which may have an impact on teachers and students.

2. OBJECTIVES 

This study aimed to identify and analyze the learning styles and information processing patterns of Grade 10 students in Physics, and to explore the relationships between these factors. 

Specifically, the study sought to:

1. Describe the learning styles of Grade 10 students in terms of visual, auditory, read/write, and kinesthetic preferences;
2.  Describe the information processing patterns of Grade 10 students in terms of parallel processing, sequential processing, top-down processing, and bottom-up processing; and
 3.  Determine if there is a significant relationship between Grade 10 students’ learning styles and information processing patterns.

3. MATERIALS AND METHODS 

Research Design
This study utilized a quantitative, descriptive‑correlational design to determine the relationship between learning styles and information processing patterns among Grade 10 students in Physics. This design is valuable for gathering detailed and accurate information about a specific issue, and facilitates the exploration of potential connections between learning styles and information processing patterns. Specifically, this study employed a Bivariate Correlational Design which investigates the degree to which two variables are related, often using Pearson’s r to measure both the strength and direction of the relationship. 

Research Instrument

An adapted survey questionnaires by Fernandez and Leoveraz (2025) was utilized in this study. It employed a four-point Likert scale for VARK Learning Style with responses ranging from strongly agree to strongly disagree, scored from 1 to 4. The questionnaire consisted of 20 items divided into four domains: visual, auditory, read/write and kinesthetic. Each of the domains has five items. In addition, for information processing pattern questionnaire it employed a five-point Likert scale ranging from always to never, scored from 1 to 5. It also consisted of 20 items divided in to five items for each domain: parallel, sequential, top-down and bottom-up processing patterns. The questionnaire was designed to assess the VARK Learning Styles and information processing patterns of students.

[bookmark: _Hlk207718326]This instrument underwent content validation by a panel of experts in science education to ensure clarity, relevance, and alignment with the study objectives. Their feedback was incorporated to refine the items before administration. Moreover, the reliability of the instrument was established, the VARK Learning Styles Questionnaire will be used with a Cronbach’s alpha value of 0.877. In addition, Information Processing Patterns Questionnaire will be used with a Cronbach’s alpha value of 0.806.

Respondents of the Study

The respondents of the study were Grade 10 students at Ernesto Lopez National High School, Tomas Lim Alcordo Sr. National High School and Aglaungan Integrated School. This study utilized a complete enumeration sampling technique which ensured that the data gathered was comprehensive and free from sampling bias. This approach increased the accuracy and reliability of the results, since every student’s learning style preference and information processing patterns were represented. A total population of 105 students were all selected using complete enumeration sampling technique. These students answered the adapted questionnaire to determine their learning style preferences and information processing patterns. The distribution of respondents is detailed in Table 1 below.

Table 1. Distribution of Respondents by School
	SELECTED SCHOOLS
	NO. GRADE 10 STUDENTS

	Ernesto Lopez Sr. National High School
	39

	Tomas Lim Alcordo S. National High School
	40

	Aglawngan Integrated School 
	26

	Total
	105



Data Gathering

The following procedure was observed to guarantee accuracy and achieve the intended outcomes throughout the data collection process: A request letter was sent to the school head to ask permission to conduct the study. The respondents were informed about the approved letter from the school head. Moreover, the researcher conducted a short orientation about the objectives of the study and the instructions was discussed to encourage honest and accurate responses. A letter consent was provided to the respondents to formally request their participation in the survey. After their approval, the adopted questionnaire was distributed by the researcher at the researcher’s most convenient and vacant time. Finally, the collected data was systematically tabulated, analyzed, and interpreted.

4. RESULTS AND DISCUSSION 

Description of VARK Learning Style

The VARK learning style of Grade 10 students is presented in Table 2. It discussed and provide description for visual, auditory, read/write and kinesthetic learning styles. Following this, the findings are discussed in the context of existing literature, highlighting how they contribute to the current understanding of the topic.

Visual Learning Style

	A category mean of 3.38 was accumulated in visual learning style described as strongly agree. This means that the described learning styles matches their preferences very well. Moreover, this implies that the Grade 10 students grasp and retain information better when presented visually. In support, Khan and Masood (2022) study result showed that secondary-level students who preferred visual learning strategies achieved significantly higher performance. In addition, visual aids in education engage students and improve comprehension of abstract concepts (Qasserras, 2024). Thus, teacher should consider to utilize visual aid, models, diagrams, and illustrations when presenting concepts of physics in order for the students to grasp the information.
	Furthermore, item 1 “When learning about complex physics processes, I find diagrams, charts, and illustrations very helpful.” got the highest mean of 3.49 (strongly agree). This indicates that using diagrams, charts and illustrations improves understanding of complex physics processes which contributes to better performance. This result aligns with studies conducted in physics education of Hahn and Klein (2022), study discovered that incorporating diagrams, sketches, and visual simulations greatly enhanced students' comprehension in learning physics concepts. Their findings emphasize that when students have access to various visual representations, they are more capable of integrating abstract concepts and using them effectively in problem-solving situations. Hence, teachers should use charts, illustrations diagrams when discussing complex subject like physics like showing the illustration of electromagnetic waves.
	Meanwhile, item 3 “I often use colors or highlighters in my Physics notes to organize information and make it more visually appealing” got the lowest mean of 3.13 (agree) which means that the described learning style matches their preferences at some point. This indicates that the students have less preference in using highlighters to organize their notes in order to improve their memory retention. In relation, a study by Al-Ayash et al. (2022) found that the use of color in instructional materials enhances attention, improves retention, and facilitates recall from long-term memory. Moreover, students who used color highlighting in their notes found it easier to memorize and recall key information, especially in science subjects where technical terms and formulas can be overwhelming (Eliot et al., 2024). Even students has less preference in highlighting their notes, teachers should still encourage them to highlights the main points of the discussion, so that students can improve their retention in learning physics.

Auditory Learning Style

         A category mean of 3.14 was gathered which described as agree. This means that the described learning style matches their preferences at some point. This implies that students retain information better through listening. This aligns with Locke, Ellis, and Wolf’s (2024) findings that auditory learners benefit from repeated listening and verbal engagement. Similarly, Rogowsky et al. (2020) noted that while strict learning style instruction may not guarantee improved outcomes, verbal rehearsal and auditory repetition remain effective strategies for comprehension and retention. Locally, De Villa and Manalo (2019) also found that Filipino students use auditory strategies such as listening to lectures and discussions to support academic performance. Therefore, teachers should use instructional materials that contains audio or videos to cater auditory, in learning the complex topic of physics
         Item 3, “I often read my physics notes aloud to myself or explain concepts verbally to others to help me understand them better,” got the highest mean of 3.19 (agree), which indicates that these students usually read their notes out loud to better grasp the material to absorb information, demonstrating the effectiveness of verbal repetition. In connection, Zhou et al. (2025) discovered that consistently engaging with the material through recall and explanation greatly enhances the long-term retention of physics ideas.  In addition, Bego et al. (2024) found that information that is recalled and verbalized multiple times improves both understanding and retention. These studies support the idea that when students verbalize physics concepts, they are not only reviewing content but also strengthening neural connections that aid in deeper understanding. Based on the results, teachers must employ group activities so that students can collaborate in discussing the topic given. 
          On the other hand, item 5 “I prefer to learn about new physics discoveries through podcasts or audio documentaries,” got the lowest mean of 3.10 (agree), which implies that students show less preference for learning through podcasts or audio documentaries. However, they are still open to exploring audio-based content. In support, Alexander et al. (2023) shows that regular exposure to auditory materials boosts language abilities, which can enhance memory. Lillico (2022) reinforces this by illustrating how podcasts centered around students foster a more profound comprehension of science topics. Therefore, teacher can still use audio documentaries but in the context of grade 10, they have leas preference of understanding concepts through these specific samples.

Read/write Learning Style

         Table 2 shows the category mean of 3.16 which described as agree. This means that the described learning style matches their preferences at some point. This implies that learners prefer learning physics through reading and writing. In support, Amin (2019) emphasized that “utilizing effective reading strategies aids students in enhancing their analytical abilities”, while Agustin et al. (2021) discovered a notable correlation between writing and academic success, as it promotes clear thinking. In teaching practice, teacher can require students to take notes, employ essays, and read facts about the concept for them to learn.
Consequently, item 5 “I feel most confident about my understanding of a Physics topic when I can explain it clearly in writing,” got the highest mean of 3.29 (agree). This indicates that some students prefer to write in order to understand a physics topic. In support, Chen (2021), organized note-taking improves comprehension and memory of intricate information. Additionally, Mclure (2022) research shows that “writing explanations in physics not only deepens conceptual understanding but also increases students’ confidence in their learning. Thus, teachers must let the students write their observations and understanding after discussing the topic in order to assess their learnings”.
Meanwhile, item 1 “I prefer to learn about physics through textbooks, articles, and written notes,” got the lowest mean of 3.08. This means the students have less preference of learning physics through textbooks however, they are still open to this learning style. Ching and Mao (2025) emphasized that “writing and reading abilities allow students to effectively engage with complex science contents, improving their comprehension and memory, both of which are essential for academic achievement. In teaching, utilizing textbooks is still important, however, grade 10 students less preferred this for various reasons”.


Kinesthetic Learning Style

Table 2 shows the category mean of 3.27 which describes as strongly agree. This means that the described learning style matches their preferences very well. This implies that students excel when they can physically engage with the material. In support, research conducted by Olimpo and Esparza (2020) and Pratiwi (2021) indicates that “active learning techniques enhance performance and critical thinking, especially among kinesthetic learners. In teaching field, this study highly encourages the teachers to implement hands-on experience to the students like experiments”.
Also, Item 2, “I prefer to learn about physics structures by building models,” and Item 4 “I often use physical movements or gestures to help me remember information about Physics,” got the highest mean of 3.43 (strongly agree). This indicates that these preferences highlight the importance of hands-on activities in their learning. This is aligned to the study of Zhang (2019) which emphasizes that hands-on manipulation fosters a greater understanding of scientific principles, suggesting that teachers should include physical models in their lessons to improve learning. Moreover, Chapman (2023) examines “how movement contributes to improving knowledge acquisition, emphasizing the importance of kinesthetic learning. Therefore, teachers should let the students build their models in connection to the physics topic so that they can use their complete senses to learn better”.
	On the other hand, item 1 “I learn best about physics concepts when I can manipulate objects or perform experiments,” got the lowest mean of 3.29 (strongly agree). This indicates that students grasp physics content when they can manipulate or perform experiments. Research consistently shows that interactive, practical, and experimental approaches in physics improve understanding and boost conceptual retention. “This supports your insight that students grasp physics concepts more effectively when they can manipulate materials or perform experiments” (Sithole et al., 2022; Fernandez  & Leoveraz, 2025). Therefore, teachers should require students to conduct an experiment if necessary and connected to topic being discussed in physics in order for them to learn.

Table 2. VARK Learning Styles of Grade 10 Students
	Particular
	Mean
	Description

	A. Visual learning styles
	
	

	1. When learning about complex physics processes, I find diagrams, charts, and illustrations very helpful.
	3.49
	Strongly Agree

	 2. I prefer to see a visual representation (e.g., model, picture, animation) of physics concepts before reading about them.
	3.42
	Strongly Agree

	3. I often use colors or highlighters in my Physics notes to organize information and make it more visually appealing. 
	3.13
	Agree

	4. When studying for Physics exams, I find it helpful to create visual aids like mind maps or concept diagrams.
	3.43
	Strongly Agree

	5. I remember information about physics topics better when it is presented visually (e.g., through videos or presentations)
	3.41
	Strongly Agree

	OVERALL MEAN
	3.38
	Strongly Agree

	B. Auditory learning styles
	
	

	1. I prefer to learn about Physics concepts through lectures, discussions, and audio recordings.
	3.11
	Agree

	2. I find it helpful to hear the teacher or classmates explain physics concepts aloud
	3.16
	Agree

	[bookmark: _Hlk211521432]3. I often read my physics notes aloud to myself or explain concepts verbally to others to help me understand them better.
	3.19
	Agree

	4. I enjoy studying Physics in groups where we can discuss and debate different ideas.
	3.16
	Agree

	[bookmark: _Hlk211521769]5. I prefer to learn about new physics discoveries through podcasts or audio documentaries.
	3.10
	Agree

	OVERALL MEAN
	3.14
	Agree

	C. Read/write learning styles
	
	

	1. I prefer to learn about physics through textbooks, articles, and written notes.
	3.08
	Agree

	2. I often create detailed written summaries of Physics concepts to help me understand them better
	3.09
	Agree

	3. I find it helpful to rewrite information from Physics lectures or textbooks in my own words.
	3.12
	Agree

	4. I enjoy taking notes during Physics lessons and refer to them often when studying.
	3.22
	Agree

	[bookmark: _Hlk211550082] 5. I feel most confident about my understanding of a Physics topic when I can explain it clearly in writing.
	3.29
	Agree

	OVERALL MEAN
	3.16
	Agree

	D. Kinesthetic Learning Styles
	
	

	[bookmark: _Hlk211553116]1. I learn best about physics concepts when I can manipulate objects or perform experiments
	3.29
	Strongly Agree

	2. I prefer to learn about physics structures by building models.
	3.43
	Strongly Agree

	3. I find it helpful to take a hands‑on approach to physics (e.g., fieldwork, lab work) rather than just reading or listening.
	3.35
	Strongly Agree

	[bookmark: _Hlk211552070]4. I often use physical movements or gestures to help me remember information about Physics.
	3.43
	Strongly Agree

	5.  I prefer to learn about the applications of Physics in real-world settings (e.g., healthcare, agriculture).
	3.39
	Strongly Agree

	OVERALL MEAN
	3.38
	Strongly Agree

	OVERALL MEAN OF VARK LEARNING STYLE
	3.27
	Strongly Agree





Description of Information Processing Patterns

The Information Processing Patterns of Grade 10 students are outlined in Table 3. It elaborates on and describes the parallel, sequential, top-down, and bottom-up processing patterns.

Parallel Processing Patterns 

	A category mean of 3.55 was accumulated which described as often. This means that moderate occurrence, signifying that the behavior is present but not as consistent. This implies that students occasionally can handle multiple sources. In support, List & Alexander (2019) determined that although students can combine information from various sources, their effectiveness varies due to the significant cognitive challenges involved in sourcing, verifying, and integrating information. Hence, teachers should use different source of information like watching videos about physics concepts, in which they can see (visual) and listen (auditor).
Moreover, Item 2 “I enjoy learning physics through open-ended activities and experiments,” got the highest mean 3.87 (often). This indicates that students enjoy interactive learning. This aligns with the research of Kapici et al. (2019), which found that the concurrent use of both hands-on and virtual labs enhances knowledge and skill acquisition, promoting increased cognitive engagement. In teaching filed, educators should require students to do experiments and have reflections after base on their observations.
Conversely, item 5 “I can easily switch between different physics concepts without losing focus,” got the lowest mean of 3.32 (sometimes). This means a neutral occurrence with the behavior appearing occasionally. This implies that switching concepts or understanding complex situations are challenging for students. This aligns to the study of Hahn, Klein, and Kuhn (2022) found that “students’ cognitive load increased significantly when switching between different representations of physics concepts, reducing their ability to maintain focus. Hence, teachers should discuss physics concept one at a time, so that students can catch up and learn”.

Sequential Processing Pattern

	A category mean of 3.88 was collected which describes as often. This means moderate occurrence, signifying that the behavior is present but not as consistent. This implies that students utilize sequential processing while studying physics which can enhance their understanding of the concepts. This is supported by Felder and Brent (2024) explain that clear and well-structured teaching helps students understand better and stay engaged. Likewise, Aliligay et al. (2023) found that students often struggle with Physics unless lessons are taught in an organized, step-by-step way, highlighting the need for mastery through sequential teaching in local contexts. In teaching practice, teachers must explain physics concept in a step-by-step manner.
Moreover, item 5 “I find it challenging to focus on a physics task if new information or interruptions arise,” got the highest mean score of 4.06 (often). This implies that this behavior has moderate occurrence in students in which they encounter difficulties in learning physics due to distractions. Schmidt (2020) stressed “the need for strategies that reduce distractions, as these can improve focus and learning outcomes.Therefore, teachers should avoid combining multiple Physics topics in one discussion to prevent confusion and help students concentrate better”.
Conversely, item 3 “I carefully follow lab procedures or instructions to ensure I don’t miss any crucial details,” got the lowest mean of 3.72 (often). This indicates that reflecting students need clear instructions to understand the concept. This supports the study of Perdio (2023), which stressed that clear, step-by-step lab instructions are vital for helping students connect practical tasks with theoretical concepts, especially in schools with limited resources. Further, Nicol et al. (2022) also found that “unclear instructions during lab work caused confusion and hindered learning, while clear guidance improved engagement and understanding. Therefore, teachers should provide structured directions and encourage students to follow them during laboratory activities”.

Top-Down Processing Pattern

 A category mean of 3.68 was gathered which is described as often. This means that moderate occurrence of this processing pattern, signifying that the behavior is present but not as consistent. This implies that students prefer to rely on their existing knowledge to make sense of physics content. This is supported by the study of Binder et al., (2019) which shows that previous knowledge is among the most significant indicators of student success in physics and biology.  Hence, during discussing physics concepts, teachers should consider the prior knowledge of the students and connect it to the discussion.
  Moreover, item 1 “When learning a new physics concept, I first think about how it relates to what I already know,” got the highest mean of 3.98 (often). This implies that students rely on prior knowledge when learning physics concept. This aligns to the study of Kotsis (2025) which discovered that students frequently rely on their everyday knowledge when making sense of physics concepts, which can both enhance and restrict comprehension. Thus, existing knowledge must be considered since some students relates topics based on their experiences before understanding the whole concept.
[bookmark: _GoBack]Furthermore, item 4 “I can apply general principles in physics to solve specific problems or answer questions,” got the lowest mean of 3.30 (sometimes). This means that there is a neutral occurrence with the behavior appearing occasionally. This suggests that learners sometimes depend on prior knowledge but struggle to apply general physics concepts in organizing and solving problems. Maries and Singh (2023) similarly found that “many students face difficulty transferring broad principles to specific contexts, often relying on memorization. Hence, teachers should integrate general principles into specific topics to help learners process information more effectively”.

Bottom-Up Processing Pattern
	
A category mean of 3.84 was accumulated which described as often. This means that the there is a moderate occurrence of this pattern, signifying that the behavior is present but not as consistent. This implies that students prefer to focus on details before generalizing. In support, Killen and O’Toole (2023) suggest that engaging with specific details fosters a deeper understanding. Additionally, Buehl (2023), study highlighted the importance of paying attention to details to grasp larger ideas. Nonetheless, Bourcier and Babin (2024) highlight that although sensory techniques offer benefits, they need to be combined with systematic methods to attain a deeper cognitive understanding. Hence, teachers must employ activities that involves the five senses of the students, so that they can learn based on the specific details they have encountered and apply it to broader concepts.
	Furthermore, item 5 “I feel most confident in my physics knowledge when I have a strong foundation of facts and details,” got the highest mean of 4.01 (often). This indicates that learners value having a strong foundation of facts. In support, Jacalan and Castillo (2023) research indicated that students continued to highlight the significance of facts and details as a basis for their confidence. In teaching, teacher must still present facts, so that students will have a foundation in the upcoming physics concepts. 
	In contrast, item 2 “I prefer to learn new physics topics by starting with concrete examples and then generalizing,” got the lowest mean of 3.69 (often). This indicates that students have a tendency to break down complex ideas through real-life examples. This aligns to the study of Cutrera (2024) which argues that starting with concrete examples before abstraction supports deeper conceptual understanding, especially for complex topics. Hence, when discussing physics topics, teacher must relate the topic to student’s specific real-life experience before exploring broader topics.

Table 3. Information Processing Patterns of Grade 10 Students
	Particular
	Mean
	Description

	A. Parallel Processing
	
	

	1. I can easily handle multiple sources of information in physics lessons simultaneously and process them effectively
	3.69
	Often

	[bookmark: _Hlk211556472]2. I enjoy learning physics through open-ended activities and experiments.
	3.87
	Often

	3. I quickly see connections and patterns between different physics concepts
	3.51
	Often

	4. When learning physics, I can quickly understand complex situations and make decisions.
	3.38
	Sometimes

	[bookmark: _Hlk211557051]5. I can easily switch between different physics concepts without losing focus.
	3.32
	Sometimes

	OVERALL MEAN
	3.55
	Often

	B. Sequential Processing
	
	

	1. When learning a physics process, I prefer to follow it step-by-step, mastering each stage before moving on.
	4.03
	Often

	2. I prefer physics lessons with a clear structure, outlining the beginning, middle, and end of a topic.
	3.81
	Often

	[bookmark: _Hlk211561288]3. I carefully follow lab procedures or instructions to ensure I don’t miss any crucial details
	3.72
	Often

	4. I organize my physics notes and study materials in lists or outlines to help me learn.
	3.78
	Often

	[bookmark: _Hlk211561469]5.   I find it challenging to focus on a physics task if new information or interruptions arise.
	4.06
	Often

	OVERALL MEAN
	3.88
	Often

	C. Top-down Processing
	
	

	[bookmark: _Hlk211598341]1. When learning a new physics concept, I first think about how it relates to what I already know.
	3.98
	Often

	2. I find it helpful to organize physics information into categories or groups based on my existing knowledge.
	3.88
	Often

	3. I find it helpful to organize physics information into categories based on my existing knowledge.
	3.76
	Often

	[bookmark: _Hlk211601892]4.  I can apply general principles in physics to solve specific problems or answer questions.
	3.30
	Sometimes

	5. I learn new physics concepts easier when they connect to things I already understand.
	3.46
	Often

	OVERALL MEAN
	3.68
	Often

	D. Bottom-up Processing
	
	

	1. I focus on specific physics details (e.g., Newton’s Law of Motion) before trying to understand the big picture.
	3.77
	Often

	2.  I prefer to learn new physics topics by starting with concrete examples and then generalizing.
	3.69
	Often

	3. I break down complex physics processes (e.g., electrical circuits) into smaller, more manageable steps.
	3.79
	Often

	4. I rely on my senses (e.g., observations in phases of matter) to learn about physics concepts and functions.
	3.93
	Often

	[bookmark: _Hlk211610211]5. I feel most confident in my physics knowledge when I have a strong foundation of facts and details.
	4.01
	Often

	OVERALL MEAN
	3.84
	Often

	OVERALL MEAN OF VARK LEARNING STYLE
	3.74
	Often



[bookmark: _Hlk211947780]Relationship Between VARK Learning Style and Information Processing Patterns

The Pearson r correlation analysis was conducted to examine the relationship between learning styles and information processing patterns among Grade 10 students in Physics. As shown in the table 4, a significant, strong positive correlation was found r (N=105) = .71, p <.01 between the two variables. This means that as students’ preferred learning styles has large effect on how students process information. Thus, research hypothesis was rejected. This aligns to the study of Matias (2024) reported “significant correlations between visual learning preferences and structured processing patterns, confirming that visual learners often integrate details into larger frameworks”. Hence, this finding highlights the importance of aligning instructional strategies with students’ learning style preferences to design more effective, engaging, and inclusive physics lessons.
[bookmark: _Hlk211631603]The significance value (p = .000, which is < .01) suggests that the relationship is statistically significant, indicating that the likelihood of this correlation occurring by random chance is less than 1%. It can be inferred that there is a high correlation between how students process information and their preferred ways of learning Physics. Hence, there is a significant relationship between VARK learning styles and information processing patterns.  This finding is consistent with the study of Fernandez and Leoveraz (2025) which found “significant correlations between VARK learning styles and information processing patterns”. Therefore, this finding emphasized students’ preferred learning modes largely influence how they process physics content.
However, Cimermanová (2019) found no significant link between learning styles, teaching methods, and academic achievement, suggesting that matching styles to specific formats may not strongly influence success. Despite this, in the Grade 10 context, teachers should still use a variety of strategies to address different learning preferences and create a classroom environment that supports students’ growth and achievement.
In teaching practice, this strong positive relationship shows that students with specific learning styles such as visual, auditory, or kinesthetic often display matching processing patterns, like step-by-step or holistic organization of information. Therefore, teachers should align their strategies with these learning styles to improve students’ engagement and efficiency in learning Physics. Supporting this, Panwar and Sharma (2025) found that matching teaching methods with students’ learning and thinking styles can greatly enhance academic performance and processing skills.

Table 4. The Relationship Between VARK Learning Style and Information Processing Patterns
	Variables
	r-value
	Description
	p-value
	Interpretation

	Learning Styles and Information Processing Patterms
	0.71
	Strong Correlation
	0.00
	Significant

	Relationship is significant at 0.01 level (2-tailed)
	
	



 Specifically, table 5 presents the Pearson r correlation coefficients between the four dimensions of VARK learning styles (Visual, Auditory, Read/Write, Kinesthetic) and four information processing patterns (Parallel, Sequential, Top-Down, Bottom-Up) among Grade 10 students in Physics. All correlations are significant at the 0.01 level (2-tailed), indicating statistically meaningful relationships between how students prefer to learn and how they process information.
The Visual learning style shows a significant moderate positive correlation with Sequential r(N=105) = 0.46, p < 0.01, Top-Down r(N=105) = 0.46, p < 0.01, and Bottom-Up r(N=105) = .43, p < .01 processing patterns, and a weak but significant correlation with Parallel processing r (N=105) = 0.25, p < 0.01. This implies that visual learners process information step by step and as a whole, connecting details to bigger ideas. This matches their preference for visual tools like diagrams and concept maps. Thus, this finding suggests that aligning instruction with visual learners’ processing patterns can make physics lessons more engaging and effective.
This result aligns to the study of Fernandez and Leoveraz (2025), which found that visual learning style strongly correlates to top-down processing among STEM students. For Grade 10 learners, Physics is a complex subject, so visual learners often process information both step by step and holistically to make sense of concepts. Similarly, Schneider et al. (2020) showed that images can serve as strong memory aids by connecting details to broader ideas, while Akakura and Kano (2023) highlighted that visual tool, such as two-dimensional models, help students better understand related concepts.
Auditory learners exhibit a significant moderate positive correlation with Sequential r (N=105) = .49, p < .01 and Top-Down r (N=105) = .43, p < .01 patterns, while showing weaker but significant correlations with Parallel r (N=105) = .32, p < .01 and Bottom-Up r (N=105) = 0.33, p < 0.01.  This suggests that auditory learners prefer structured, step-by-step information flow, but they can also connect ideas through broader discussions. Their learning relies on listening, reasoning, and reflecting on what they hear. Therefore, this finding suggests that teaching physics through clear, step‑by‑step explanations and discussions that connect to students’ prior knowledge can better support auditory learners’ understanding.
In contrast, Fernandez and Leoveraz (2025) study shows that there is moderate correlation between auditory learning style and parallel patterns, which means STEM learners can process information in multiple ways. In the context of Grade 10, students found difficulties in handling information at once. In support, Putra et al., (2020) emphasized that auditory learners usually focus on understanding the main ideas of a lesson. Instead of spending too much time on detailed analysis, they prefer to connect ideas and see the bigger picture. Because of this, they can quickly grasp overall themes, unlike visual learners who often rely on pictures, diagrams, and detailed notes to understand a topic.
The Read/Write style correlates moderately with Sequential r(N=105) = .37, p < .01 and weakly but significantly with Top-Down r(N=105) = .29, p < .01, Bottom-Up r(N=105) = .29, p < .01, and Parallel r(N=105) = .34, p < .01 patterns. This indicates that learners who prefer reading and writing read/write learners process information in a linear and logical way, often depending on reading, writing, and organized notes to understand Physics concepts. Thus, these findings highlight the need for structured, text-based instruction in physics to help Read/Write learners engage more effectively with complex concepts.
This finding aligns to the study of Fernandez and Leoveraz (2025), which revealed that read/write learners are moderately correlates to sequential processing, meaning they prefer to learn step by step through reading and writing. Similarly, Spires et al. (2019) explain that combining reading and writing strategies, or disciplinary literacy, helps students understand complex ideas in a structured way. Greenleaf et al. (2023) also emphasize that guided practice, such as apprenticeships, can deepen comprehension by helping students move smoothly between detailed analysis and broader understanding.
The Kinesthetic style demonstrates a significant, strongest correlations overall, particularly with Sequential r (N=105) = .64, p < .01, Top-Down r (N=105) = .57, p < .01), and Bottom-Up r (N=105) = .48, p < .01 patterns, and a moderate relationship with Parallel processing r (N=105) = .31, p < .01. This shows that kinesthetic learners understand best through active participation and hands-on experiences. They learn both step by step and by connecting details to bigger ideas. Hence, these findings emphasize that incorporating experiments, demonstrations, and interactive tasks can make physics learning more meaningful and effective for kinesthetic learners.
This finding has alignment with the study of Fernandez and Leoveraz (2025), which found out that “Kinesthetic learners exhibit the most balanced correlations across all information processing patterns”. In relation to this, Taduran and Nasol (2021) study demonstrates that integrating movement into lessons can enhance this learning approach. Teachers have observed that kinesthetic methods promote deeper understanding since these strategies enable students to connect theoretical concepts with real-world applications (Mosley, 2022).

[bookmark: _Hlk211621736]Table 5. Relationship Between the Domains of VARK Learning Styles and Information Processing Patterns of Grade 10 Students
	VARK
 Learning Styles
	Information Processing Patterns

	
	Parallel
	 Sequential
	Top-Down
	Bottom-Up

	Visual
	0.25
	0.46
	0.46
	0.43

	Auditory
	0.32
	0.49
	0.43
	0.33

	Read/Write
	0.34
	0.37
	0.29
	0.29

	Kinesthetic
	0.31
	0.64
	0.57
	0.48

	 Correlation is significant at 0.01 level (2-tailed)
	
	




5. CONCLUSIONS AND RECOMMENDATIONS 

Conclusion

Based on the results of the study, visual and kinesthetic learning styles has the highest mean of 3.38. This implies that students have high preference for visual and kinesthetic learning. They found diagrams, charts, and illustrations extremely helpful. Also, they prefer hands-on experiences to understand physics concepts. Moreover, in read/write (3.16) students has moderate preference for reading and text-based materials, which helps them better understand and retain concepts. However, auditory learning style got the lowest mean (3.14) which means the students has less preference in listening to explanations and discussing topics with peers. Hence, although students agreeing with the benefits of auditory learning style, it did not exhibit as strong a preference as visual and kinesthetic.
Moreover, findings shows that sequential processing pattern got the highest mean (3.88). This implies that it is the most frequently used pattern among students. They preferred structured learning environments where they could understand physics concepts in a step-by-step manner. Also, Top-Down (3.68) and Bottom-Up (3.84) processing patterns has a moderate occurrence. This means that students relied on their prior knowledge and focused on specific details to understand physics concepts. However, Parallel processing pattern has the lowest mean (3.55) which indicate that students have less preference for this approach. This implies that are students are able to manage multiple information streams at once, but they do not consistently exhibit this ability. 
Furthermore, results showed that there is a significant difference between VARK learning styles and information processing theory with an r value of 0.71 and p-value of 0.00. This implies that students’ learning styles influence on how they process information of learning physics concepts.  Therefore, study’s hypothesis was rejected. 
.
Recommendation

1. Students should make use of their strengths in visual and hands-on learning by studying with diagrams, charts, and experiments. They can also practice reading notes aloud or writing short summaries to help remember lessons better. By knowing their own learning style, students can choose study habits that fit them best and adjust when needed to improve their performance in physics.
2. Teachers are encouraged to use different teaching methods that include visuals, experiments, and step-by-step lessons. This will match the way most students learn and process information. Teachers should also guide students to think about how they learn, so they can become more independent and confident in their studies.
3. Schools should provide resources like laboratory tools, visual materials, and digital aids that support different learning styles. They should also give teachers training on how to adjust lessons to fit students’ needs. By doing this, schools can make learning more effective and inclusive for all students.
4. Future researchers can continue this study by including other grade levels, subjects, or schools in different areas. They can also use interviews or classroom observations to better understand how students learn. It would also be useful to test teaching methods that match learning styles and see how these affect students’ performance in physics and other subjects.


Limitations and Future Directions

This study was limited to 105 Grade 10 students from three schools in Davao Occidental and focused only on Physics, so the results may not represent other subjects or grade levels. Since the data came from self-reported questionnaires, some answers may not fully reflect actual learning habits, and the correlational design cannot prove cause-and-effect. Future research should include more schools and subjects, combine surveys with classroom observations and test teaching strategies that match students’ VARK preferences and processing patterns. Long-term studies and the use of digital tools like simulations and interactive apps are also recommended to better understand how learning styles and information processing affect student performance.
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