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ABSTRACT 
	Aims: This study aimed to explore the role of social media as a supplementary learning platform in mathematics education among Bachelor of Secondary Education (BSEd) Mathematics students at the University of Eastern Philippines, Laoang Campus. Specifically, it investigated the platforms used, students' experiences, challenges faced, and solutions implemented to address these challenges.
Study design: The research adopted a mixed-methods design, integrating quantitative and qualitative approaches to provide a comprehensive analysis.
Place and Duration of Study: The study was conducted among BSEd Mathematics students at the University of Eastern Philippines, Laoang Campus, during the academic year 2024–2025.
Methodology: This study included 30 Bachelor of Secondary Education (BSEd) Mathematics students from the University of Eastern Philippines, Laoang Campus, during the academic year 2024–2025, who actively use social media for mathematics learning. Participants were selected through purposive sampling based on specific criteria, including regular engagement with social media for educational purposes. Data collection involved survey questionnaires to determine platform usage and effectiveness, along with semi-structured one-on-one interviews to capture in-depth student experiences and challenges. Descriptive statistics (frequency and percentage) were applied to analyze quantitative data, while thematic analysis was used to interpret qualitative responses, ensuring a comprehensive understanding of students' perspectives on social media as a supplementary learning tool.
Results: Findings revealed that YouTube was the most frequently used platform, significantly aiding students’ understanding of complex mathematical concepts through instructional videos, while Facebook facilitated peer collaboration and interactive discussions. Students acknowledged social media’s role in enhancing conceptual understanding, providing supplementary learning resources, and exposing them to alternative problem-solving methods. However, they faced challenges such as poor internet connectivity, unreliable information, distractions, and conflicting approaches to problem-solving. To address these issues, students employed strategies like verifying information from multiple sources, downloading resources for offline access, consulting teachers, integrating traditional learning materials, managing study time, and engaging in collaborative learning.
Conclusion: Social media significantly supports mathematics education by improving conceptual understanding and fostering engagement. However, technological limitations and content reliability must be addressed. The findings emphasize the need for digital infrastructure improvements, content quality control, and structured guidelines to maximize social media’s potential as a supplementary learning tool.
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1. INTRODUCTION 
In recent years, the integration of technology in education has become increasingly common, thus transforming traditional teaching and learning practices. Among these technological advancements, social media has emerged as a significant platform for enhancing educational experiences across various disciplines. Social media refers to websites and applications that enable users to create and share content or to participate in social networking (Sivakumar et al., 2023) Social media platforms, initially designed for social interaction, have evolved to support educational purposes, thereby offering students innovative ways to engage with their studies (Marbán & Mulenga, 2022; Biton & Segal, 2021; Insorio & Olivarez, 2021).
Research indicates that a variety of social media platforms are employed by students to enhance their learning experiences in mathematics. According to Marbán and Mulenga (2022), Facebook is the most widely used platform among secondary school students for mathematics discussions. Furthermore, Biton and Segal (2021) also identified Facebook as a facilitator of collaborative learning and peer evaluation in mathematics education. Moreover, Insorio and Olivarez (2021) emphasized the effectiveness of Facebook and Messenger groups in delivering mathematics interventions in modular distance learning.
The integration of social media into education has garnered significant attention, with studies consistently highlighting its potential to transform learning experiences. MSasikala (2021) notes the inherent ability of social media to provide students with access to useful information and opportunities to connect with learning groups, thereby enhancing convenience and fostering interaction. This observation establishes a foundation for understanding the broader impact of these platforms in educational contexts.
Building on this foundation, several studies explore the specific functionalities and effects of social media in educational settings. Sivakumar et al. (2023) and Purwanto et al. (2023) emphasize the role of social media in enhancing knowledge sharing and communication. Specifically, Sivakumar et al. (2023) highlights how social networking serves as a valuable method for disseminating information and fostering student engagement, while Purwanto et al. (2023) confirms that social media enhances communication and interaction between students, as well as between teachers and students. These interactions are particularly crucial in mathematics education, where collaborative problem-solving and knowledge sharing are essential components of effective learning.
Moreover, the impact of social media on student engagement and motivation is further explored in several studies. Manu et al. (2021) found that students are open to using social media in education and that it fosters interaction. Additionally, Gulzar et al. (2021) demonstrate a positive relationship between social media use and students' creativity and academic engagement through intrinsic motivation. Similarly, Ramzan et al. (2023), focusing on ESL students, reveal that social media significantly contributes to boosting students' academic motivation. In the context of secondary education, Sopian et al. (2021) found a significant influence of social media on the learning motivation of junior high school students. Collectively, these findings suggest that social media can be a powerful tool for enhancing student motivation and engagement in various educational settings, including mathematics.
However, despite these benefits, the integration of social media into education is not without challenges. Purnama & Asdlori (2023) highlight the psychological impacts caused by these platforms, including changes in social interactions and self-perception. Kolhar et al. (2021) further reveal that social media use can negatively impact learning activities and lead to addiction, with students spending excessive time on these platforms. Furthermore, Martoredjo (2023) acknowledges additional challenges such as personal data security and dependency problems. 
Students encounter several specific challenges when using social media for educational purposes. Ying et al. (2021) identified issues such as lack of motivation, self-confidence, and limited vocabulary as significant barriers. Similarly, Tus et al. (2021) reported that excessive use of social media can negatively impact academic performance and mental health. Additionally, Barrot et al. (2021) highlighted challenges related to the learning environment and technological literacy during the COVID-19 pandemic.
To address these challenges, Hamadi et al. (2021) explored the effectiveness of integration frameworks designed to promote cooperative learning using social media, finding a significant positive relationship between the use of the integration framework and cooperative learning, along with mitigation of social media challenges. This highlights the importance of strategic planning and pedagogical approaches in maximizing the benefits of social media while minimizing its drawbacks.
Given these challenges and potential solutions, it is crucial to investigate the specific experiences of students and identify effective approaches to address these barriers. 	Therefore, this study aimed to explore the role of social media as a supplementary learning platform in mathematics education, focusing on the platforms used, students' experiences, challenges faced, and solutions implemented. Ultimately, the findings of this research will contribute to a deeper understanding of how social media can be effectively integrated into mathematics education and provide insights into best practices for overcoming challenges.

Research Questions

This study aimed to contribute to the growing body of research on social media as a supplementary learning platform in mathematics education by exploring the perspectives, practices, and challenges of students pursuing a Bachelor of Secondary Education (BSEd) major in Mathematics. The following research questions will be addressed:
1. What are the social media platforms used by mathematics education students?
2. What are the experiences of students in using social media?
3. What are the challenges faced by students in using social media?
4. What solutions have been made to address these challenges?

2. methodology  

2.1 Research Design  

The study adopted a mixed-methods design that combined quantitative and qualitative approaches to provide a comprehensive analysis of social media as a supplementary learning platform in mathematics education. This integration enabled triangulation of findings to ensure reliability and validity, blending statistical patterns with detailed narratives.

2.2 Population and Sample

The target population comprised 30 Bachelor of Secondary Education (BSEd) Mathematics students at the University of Eastern Philippines, Laoang, during the academic year 2024-2025 who used social media for learning mathematics. The study employed purposive sampling, selecting participants based on specific criteria: current enrollment in the BSEd Mathematics program, regular use of social media for mathematics education, and willingness to participate with informed consent.

2.3 Research Instrument

The primary research instrument was a specialized interview guide developed to explore students' experiences and challenges with social media as a learning platform. The survey gathered information on specific social media platforms students had used, while the interviews explored their experiences, including benefits and challenges. To ensure reliability, an expert review by educators and researchers in mathematics education provided valuable feedback on the interview guide’s content and structure.

2.4 Data Collection

The researchers used a mixed-methods approach to collect data through one-on-one, semi-structured interviews, combining both quantitative and qualitative methods. The closed-ended questions gathered specific numerical data on social media usage, while the open-ended questions explored students’ experiences, challenges, and solutions. A specialized interview guide, refined with expert input, ensured that questions aligned with the study’s objectives. Quantitative data were analyzed using statistical methods, while qualitative data underwent thematic analysis to identify common patterns. This process ensured reliable and valid data while maintaining participants’ privacy.

2.5 Data Analysis

The researchers applied both qualitative and quantitative techniques to examine the role of social media in mathematics education. Thematic analysis was used to categorize interview responses into key themes related to students’ experiences and challenges. To ensure reliability, researchers independently coded the data, and participants' feedback was incorporated. Quantitative data was gathered by asking participants to list the social media platforms they used, with descriptive statistics, such as frequencies and percentages, used to highlight trends. By combining both types of analysis, the study provided a well-rounded understanding of social media’s educational impact.

2.6 Ethical Considerations

The study prioritized participants' rights and privacy by adhering to rigorous ethical standards. The researchers obtained necessary approvals from authorities, including professors, thesis advisers, and the BSEd program head. Informed consent was obtained from all participants, ensuring awareness of the study's purpose, procedures, and their right to withdraw. Confidentiality was maintained by anonymizing data and securely storing information. Participants were informed about audio recording and verbatim transcription, with assurance that all recordings would be permanently deleted after analysis, following secure disposal methods.

3. results and discussion

3.1 Social Media Platforms

As illustrated in Figure 1, the overwhelming preference for YouTube among participants (96.67%) highlights its effectiveness as a supplementary learning tool in mathematics education, especially for delivering visual content and step-by-step tutorials that aid in understanding complex concepts. Facebook, reported by 43.33% of participants, plays a vital role in fostering collaboration through interactive features like groups and messaging, which are valued for peer discussions. Although TikTok (23.33%) and Messenger (6.67%) were less frequently used, these platforms still offer unique benefits tailored to specific learning preferences, such as quick tips or immediate communication. These findings demonstrate the diverse ways students leverage social media to enhance their learning experiences, emphasizing the importance of flexibility and accessibility in educational platforms.
Several studies reinforce the role of social media in mathematics education. Cabugwason et al. (2024) highlight how platforms like YouTube and Facebook serve as effective tools for mathematics learning, with video tutorials enhancing students' understanding of abstract concepts while Facebook promotes peer support and collaborative learning. Similarly, Marbán & Mulenga (2022) emphasize that Facebook is the most widely used platform for mathematics discussions among secondary school students, facilitating knowledge exchange beyond the classroom setting. This finding is further supported by Biton & Segal (2021), who describe Facebook’s role in peer collaboration and evaluation, showcasing its interactive nature in supporting students' academic progress. Furthermore, Insorio & Olivarez (2021) explore the effectiveness of Facebook and Messenger groups in delivering mathematics interventions, particularly in modular distance learning. Their study reveals that students benefit from structured discussions in group settings, allowing them to navigate mathematical concepts more effectively. This aligns with Engelbrecht et al. (2025), who highlight that multimedia content such as video tutorials enhances concept visualization and transforms abstract procedures into comprehensible representations. These insights reinforce the role of social media in creating dynamic and inclusive educational environments.




Figure 1. Social Media Platform Use by the Respondents


3.2 Learning Experiences in Using Social Media

Several key themes emerge from the respondents' experiences in using social media as a supplementary learning platform: Enhanced Understanding of Concepts, Supplementary Learning Resource, and Alternative Learning Methods



3.2.1 Enhanced Understanding of Concepts

Social media platforms significantly enhance students' comprehension of complex mathematical concepts that are often challenging to grasp in traditional classroom settings. Participants consistently reported that YouTube tutorials allow them to understand difficult topics at their own pace, with visual aids and detailed explanations providing the clarity that might be missing in classroom instruction. These findings suggest that integrating social media into mathematics education can enhance students' ability to grasp abstract concepts. Educators should leverage multimedia content to supplement traditional teaching methods, ensuring that students benefit from interactive and engaging learning experiences.
Social media platforms, particularly YouTube, provide students with visual and interactive content that enhances their understanding of complex mathematical concepts. Chukwuere (2021) found that social media improves students' academic learning performance by fostering engagement and self-directed learning. Similarly, Belmonte et al. (2024) emphasize that social media facilitates collaborative engagement, allowing students to interact with peers and instructors, thereby reinforcing conceptual understanding. Smith & Storrs (2023) further highlights that students value social media for discussion and information sharing, which contributes to deeper comprehension.

Here are some responses that reflect this theme:

" I search for information on social media, particularly those video tutorials on YouTube that help me understand concepts in mathematics more deeply."
“On YouTube, there are many videos that help me gain more information or understand terms or topics in mathematics."
“If I didn't clearly understand the topic discussed by the teacher, I would go to YouTube to watch video tutorials to fully understand the topic."

3.2.2 Supplementary Learning Resource

Social media platforms serve as essential supplementary tools that enable students to reinforce classroom learning, prepare for examinations, and complete assignments effectively. Students frequently reported using YouTube and Facebook to search for unfamiliar terms, solve specific problems, and recall information that enhances their mathematical knowledge. These findings reveal how students strategically incorporate digital resources to address gaps in understanding and build academic confidence. This suggests that educators should acknowledge and integrate social media resources as valuable supplements to traditional instruction, developing curated lists of reliable educational content and recommending specific online resources that align with classroom content to create a more cohesive learning experience.
Social media serves as a valuable supplementary learning tool, enabling students to reinforce classroom instruction and prepare for assessments. Mlambo (2024) found that students prefer platforms like WhatsApp and YouTube for blended learning, as they provide accessible and flexible educational resources. QUT Library (2023) highlights that structured social media modules can support independent learning and reflection, making them effective supplementary tools. Additionally, Hamadi et al. (2021) propose a framework for integrating social media into cooperative learning, demonstrating its potential to enhance student engagement and knowledge retention.

Here are some responses that reflect this theme:
"I typically use these platforms as supplements to my studies. I search for unfamiliar terms or how to solve specific problems. When I don't understand something in class or before an exam, these resources help me recall information, enhance my knowledge, or simplify concepts."
"I prefer using social media to support my learning in mathematics, specifically Advanced Algebra. Watching video tutorials for assignments improved my knowledge of particular topics."

3.2.3 Alternative Learning Methods

Students benefit substantially from exposure to diverse problem-solving approaches introduced through social media platforms, expanding their mathematical toolkit beyond classroom instruction. Participants frequently noted that online tutorials presented alternative solution methods that were often more accessible than those taught by their teachers.  These experiences demonstrate how social media exposes students to multiple approaches for tackling mathematical challenges, promoting flexibility in problem-solving strategies. This suggests that exposure to diverse methodologies can broaden students' mathematical thinking and adaptability, indicating that educators should incorporate various solution methods into their teaching to demonstrate the multifaceted nature of mathematical problem-solving and emphasize conceptual understanding rather than procedural memorization.
These findings align with Ugorji et al. (2025), who assert that platforms like YouTube and Facebook expose learners to instructional strategies and unique tips that empower them to tackle mathematical problems from different perspectives. Gulzar et al. (2021) found that exposure to alternative problem-solving methods through social media significantly enhances students' creativity and critical thinking skills. Similarly, Hamadi et al. (2021) demonstrated that integrating social media as a cooperative learning tool exposes students to diverse approaches that complement traditional teaching methods. Additionally, Biton and Segal (2021) revealed that online platforms provide students with varied problem-solving techniques that enhance their ability to tackle complex mathematical challenges from multiple angles.

Here are some responses that reflect this theme:

"YouTube helps with mathematics learning by providing easy-to-understand solving methods compared to those introduced by teachers."
YouTube helps by offering different solutions to various mathematical problems. On Facebook, I search for mathematical terms and tips for solving particular problems more easily."

3.3 Challenges Faced by Students in Using Social Media

	Despite its benefits, students face several challenges in using social media for mathematics education, including Internet Connectivity Issues, Reliability of Information, Conflicting Information, Distractions, and Content Quality Issues.

3.3.1 Internet Connectivity Issues

Poor internet connectivity emerges as a significant barrier preventing students from fully utilizing social media as educational resources, particularly in areas with limited technological infrastructure. Participants consistently identified weak signal strength and unreliable connections as major challenges. These experiences reveal how infrastructural limitations create inequities in educational access, particularly for students in underserved areas. This suggests that educational institutions should develop comprehensive infrastructure support for students facing connectivity challenges, including providing offline access to educational resources, establishing campus hotspots, and designing assignments that accommodate varying levels of internet access to ensure equitable participation in the learning process.
Nobis (2021) reinforces these findings, noting that restricted connectivity prevents ICT integration in education. The study emphasizes the critical need for infrastructure improvements to ensure equitable access to digital learning tools in underserved areas. Barrot et al. (2021) identified poor internet connectivity as a primary challenge for Filipino students during online learning, highlighting the digital divide that impedes educational access. Similarly, Ying et al. (2021) found that infrastructure limitations significantly affect students' ability to utilize online educational resources effectively. Additionally, Cabugwason et al. (2024) noted that connectivity issues remain a persistent barrier to integrating digital tools in mathematics education, particularly in rural and underserved communities.

Here are some responses that reflect this theme:

“Using social media requires an internet connection. However, the slow connectivity in our area creates a barrier to accessing these platforms."
"One challenge I face while using social media is internet connectivity, especially in our locality, where the connection is poor. Signal strength is a significant barrier to using social media effectively."
"The primary challenge I encountered is weak signal strength and sometimes a lack of funds to pay for data."

3.3.2 Reliability of Information

The accuracy and credibility of mathematical content on social media platforms represent significant concerns for students navigating these resources for educational purposes. Participants expressed apprehension about the reliability of information encountered online. These findings reflect the unregulated nature of online content and the critical evaluation skills required to discern valuable resources. This suggests that educational institutions should prioritize developing students' digital literacy and critical evaluation skills through dedicated courses or workshops, while teachers could curate lists of credible mathematics resources to guide students toward trustworthy content and minimize exposure to misinformation.

The research of Abdulmajid et al. (2024) highlights the importance of cross-referencing information to mitigate reliability issues. Their study found that students who verify content across multiple platforms exhibit stronger information literacy and confidence, ensuring more accurate learning outcomes. Martoredjo (2023) emphasizes the need for critical evaluation skills when using social media for educational purposes, highlighting the prevalence of misinformation in online spaces. Similarly, Purnama and Asdlori (2023) found that students often struggle to verify the credibility of mathematical content on social media platforms. Additionally, Nobis 2024) identified that unchecked information on social media can lead to misconceptions in mathematics learning, emphasizing the importance of developing information literacy skills among students.

Here are some responses that reflect this theme:

"Challenges I face while using social media include questions about the reliability of information in videos and the risk of becoming dependent on these platforms."
"Using this platform involves both positive and negative aspects. Negatively, some videos are difficult to understand, such as content from overseas creators who use different languages, and sometimes the information presented lacks detail."
"I've had many experiences using social media as a mathematics learning platform, both positive and negative. Negatively, I've found that some information on social media is inaccurate regarding mathematical concepts."

3.3.3 Conflicting Information

Students frequently encounter discrepancies between mathematical methods presented on social media and those taught in traditional classroom settings, creating confusion and uncertainty about which approach to follow. Participants reported conflicting information that complicated their learning process. These experiences highlight how methodological discrepancies can undermine students' confidence and hinder their ability to integrate online learning with traditional instruction. This suggests that educators should acknowledge the existence of alternative methods while helping students understand the connections between different approaches and teaching them to evaluate the mathematical validity of various methods to navigate conflicting information more effectively and build stronger conceptual understanding.
Ogbonnaya et al. (2025) address this issue, pointing out that while exposure to multiple problem-solving approaches can enhance creativity and critical thinking, it may also lead to confusion if not reconciled effectively. Insorio and Macandog (2022) found that students often struggle to reconcile different problem-solving approaches encountered online with those taught in class, creating cognitive dissonance. Similarly, Biton and Segal (2021) noted that exposure to multiple solution methods, while beneficial for developing mathematical flexibility, can create confusion without proper guidance. Additionally, Abdulmajid et al. (2024) identified that conflicts between traditional instruction and online content can undermine student confidence if not addressed through intentional teaching strategies.

Here are some responses that reflect this theme:

"When using this platform for my studies, sometimes the tutorial information is accurate, but occasionally the solution presented differs from my teacher's approach." 
"There are also negative effects, especially when solutions given in online content differ from those provided by teachers during discussions." 
"One challenge I face using social media is that sometimes the information I find differs from solutions provided by teachers, which prevents me from participating effectively in class discussions." 

3.3.4 Distractions

The entertainment-oriented design of social media platforms creates significant challenges for students attempting to use these tools for academic purposes, with distractions frequently diverting attention from educational content. Participants consistently identified how non-academic content interferes with their study goals. These findings reveal how the primary design of social media platforms as entertainment venues creates inherent tension with their educational applications. This suggests that students need targeted support in developing self-regulation strategies for using social media academically, with educational institutions potentially offering workshops on digital mindfulness and time management, while teachers could provide structured guidance, including specific search strategies and time limits for educational use of these platforms.
The findings of Nobis (2021) align with these experiences, demonstrating that the presence of non-academic content on digital platforms often results in fragmented learning experiences. The study highlights the importance of self-regulation strategies, such as time management and content prioritization, to minimize distractions and maximize the academic potential of social media platforms. Kolhar et al. (2021) found that social media use significantly impacts students' learning focus, with entertainment content often diverting attention from educational goals. Similarly, Tus et al. (2021) demonstrated that distractions on social media platforms negatively affect academic performance among Filipino learners. Additionally, Purnama and Asdlori (2023) identified that the entertainment-oriented design of most social media platforms creates inherent challenges for maintaining academic focus, requiring deliberate strategies to overcome distractions.

Here are some responses that reflect this theme:

"When using social media as a learning platform, I sometimes struggle to focus on mathematics video tutorials because I get distracted by unrelated content like entertainment videos."
"As a negative impact, instead of searching for mathematics-related content, I sometimes get distracted and explore content unrelated to mathematics."
"Negatively, when I open these platforms, I sometimes watch entertainment videos first instead of educational tutorials, which wastes my time."

3.3.5 Content Quality Issues

The variable quality of educational content on social media platforms presents substantial challenges for students seeking reliable mathematics resources, with specific production elements often undermining learning effectiveness. Participants identified several quality concerns that diminished their learning experience, including artificial delivery methods. These observations demonstrate how production choices, including voice generation technology and language complexity, directly impact comprehension and engagement with mathematical content. This suggests a need for higher quality standards in educational content creation on social media, with institutions and educators potentially developing guidelines for effective mathematics videos that address common quality issues, while creating curated repositories of high-quality educational content could help students navigate the vast landscape of online resources more efficiently.
Nobis et al. (2024) found similar challenges in their study, where non-standardized content and AI-generated voices negatively impacted student comprehension. They emphasized the need for quality control mechanisms and the development of clear, engaging educational materials to ensure that digital content meets the diverse needs of learners. Martoredjo (2023) identified that inconsistent quality standards in online educational content create barriers to effective learning, particularly for complex mathematical concepts. Similarly, Ying et al. (2021) found that language barriers and unclear explanations in online educational content significantly impact comprehension, especially for students learning in a second language. Additionally, Cabugwason et al. (2024) noted that AI-generated content often lacks the nuanced explanations necessary for deep mathematical understanding, highlighting the continued importance of human teachers in mathematics education.

Here are some responses that reflect this theme:

"One content challenge is that some videos use distracting AI voices rather than friendly human voices, making it difficult to understand the material clearly."
"The languages used in some videos are sometimes distracting or difficult to understand."
"I would prefer to remove content that uses AI voices because they're distracting.”

3.4. Solutions to Address Challenges

Students have devised various strategies to overcome these challenges and enhance their learning experience. These include Multiple Source Verification, Offline Access Strategies, Teacher Consultation, Alternative Learning Resources, Time Management, and Collaborative Learning.

3.4.1 Multiple Source Verification

Students have developed sophisticated information literacy strategies to address reliability concerns with mathematical content on social media, primarily through cross-referencing information across multiple sources. These findings demonstrate the development of critical evaluation skills that enable students to navigate the unregulated information landscape of social media effectively. This suggests that educational institutions should formally incorporate information literacy skills into the curriculum, designing assignments that require students to evaluate and compare multiple sources while modeling source verification processes during instructions to demonstrate effective evaluation strategies.
Abdulmajid et al. (2024) emphasizes the importance of developing information literacy skills in students, highlighting that cross-referencing and validation significantly improve learning confidence. Martoredjo (2023) emphasizes that cross-referencing information across multiple platforms helps students develop crucial digital literacy skills applicable beyond mathematics education. Similarly, Purnama and Asdlori (2023) found that students who verify content across different sources develop stronger critical thinking abilities that enhance their overall academic performance. Additionally, Sivakumar et al. (2023) demonstrated that the practice of multiple source verification fosters deeper engagement with mathematical content as students actively compare and evaluate different explanations.

Here are some responses that reflect this theme:

"One strategy I use is always double-checking the presented solution. I don't rely on just one source but instead consult other videos that I consider reliable."
"One solution I apply is double-checking information rather than relying on a single source, especially since mathematics problems can be solved using different approaches."
"When presented with unreliable information, I consult other platforms to clarify or find more trustworthy sources."

3.4.2 Offline Access Strategies

To overcome connectivity challenges, students often rely on downloading content for offline use when internet connections are stable. Participants shared that this approach allows them to study without interruptions caused by weak signals. This strategy demonstrates resourcefulness and proactive planning among students. This finding demonstrates students' adaptability and resourcefulness in overcoming structural barriers. Educational institutions could support these efforts by providing downloadable resources and designing learning materials that function effectively offline. Additionally, developing institutional policies that acknowledge connectivity challenges could help create more equitable learning environments that accommodate diverse technological circumstances.
A study by Nobis (2021) reinforces the value of offline access strategies in addressing infrastructure limitations. The research highlights that downloading resources during periods of stable connectivity ensures uninterrupted access to educational materials, promoting consistent learning despite external barriers such as poor signal strength or high data costs. Barrot et al. (2021) found that offline access strategies represent a crucial adaptation for students facing connectivity challenges, enabling continued learning despite infrastructure limitations. Similarly, Insorio and Olivarez (2021) identified downloading educational content as an effective strategy for ensuring consistent access to learning materials in distance education settings. Additionally, Ying et al. (2021) demonstrated that proactive planning for offline access significantly improves learning continuity for students in areas with unreliable internet connectivity.

Here are some responses that reflect this theme:

“If the signal is strong, I download videos for offline viewing so I can watch them even when the connection is poor.”
"When the signal is unstable, I first identify the times when the connection is strongest, then search for and watch videos during those periods."
“If the internet connection fluctuates between weak and strong, I download videos when the connection is good so I can watch them offline later."

3.4.3 Teacher Consultation

Despite the proliferation of online resources, students continue to value teacher expertise as an authoritative source for validating and contextualizing information encountered on social media platforms. Participants consistently identified teacher consultation as a crucial strategy for resolving discrepancies and verifying online content.  These experiences underscore the complementary relationship between digital resources and teacher expertise in students' learning ecosystems. This suggests that educational institutions should encourage open communication between students and teachers regarding online resources, creating dedicated time for discussing and reconciling information found online with classroom instruction, while providing professional development for teachers on common online mathematics resources to help them better address students' questions about conflicts between online and classroom content.
Nobis (2021) highlights the complementary relationship between digital resources and in-person instruction. The study emphasizes that while social media expands learning opportunities, teachers remain essential in contextualizing and validating online content. In addition, Hamadi et al. (2021) found that teacher guidance remains essential in helping students navigate the vast landscape of online mathematical content. Similarly, Insorio and Macandog (2022) demonstrated that teacher intervention significantly improves students' ability to reconcile conflicting information from various sources. Additionally, Biton and Segal (2021) emphasized that teachers play a crucial role in contextualizing online mathematical content, helping students develop a coherent understanding that integrates multiple perspectives.

Here are some responses that reflect this theme:

"I don't rely on just one video tutorial, but search for additional tutorials with accurate information. I also seek advice or clarification from my teacher to verify the accuracy of the content."
"When I watch videos containing misinformation and use that knowledge in our activities, it results in incorrect answers. However, the teacher corrects these mistakes and helps address our misunderstandings."
“When a video I've watched contains incorrect information, my teacher guides us through the proper solution process."

3.4.4 Alternative Learning Resources

Students strategically integrate traditional educational materials with digital resources to create a balanced learning approach that mitigates both connectivity issues and information reliability concerns. Participants described how they complement social media with conventional resources. These approaches demonstrate students' recognition that different resource types offer complementary benefits and can compensate for each other's limitations. This suggests that despite technological advances, traditional resources remain valuable components of the educational ecosystem, with institutions maintaining investment in physical resources like textbooks while developing digital offerings, and teachers helping students understand the complementary relationship between digital and traditional resources to encourage their integrated use for deeper learning experiences.
This approach aligns with findings from Nobis (2021), who emphasized that diversifying learning resources fosters deeper conceptual understanding and mitigates over-reliance on digital platforms. The study advocates for the integration of both online and offline tools in mathematics education, as they provide complementary methods for reinforcing lessons and addressing gaps in accessibility. Barrot et al. (2021) found that students who utilize diverse learning resources demonstrate greater academic resilience when facing technological challenges. Similarly, Abdulmajid et al. (2024) showed that integrating traditional and digital resources creates a more robust learning experience that accommodates different learning preferences and circumstances. Additionally, Cabugwason et al. (2024) noted that mathematics students who combine online tutorials with textbook references develop stronger conceptual understanding and (Nobis & Caparroso, 2024) problem-solving skills than those relying exclusively on either resource.

Here are some responses that reflect this theme:

"When slow connectivity occurs, I prefer using reference materials like mathematics books to develop a deeper understanding of mathematical concepts."
"One strategy I've implemented to overcome these challenges is utilizing diverse resources. I don't rely solely on social media for information but instead consult various sources to find mathematics-related content."

3.4.5 Time Management

Students identified time management as a critical strategy for balancing educational content with entertainment distractions on social media platforms. Participants emphasized that establishing structured schedules allows them to maximize the benefits of online resources while minimizing procrastination and attention drift. These approaches demonstrate students' growing awareness of digital wellness principles and their ability to self-regulate in increasingly distracting online environments. This finding suggests that developing time management skills is essential for successful integration of social media into educational practices, highlighting the need for institutions to incorporate digital literacy training that includes practical strategies for maintaining focus in attention-economy platforms designed primarily for entertainment rather than learning.
The study conducted by lupas et al. (2021) corroborates the significance of time management in educational success. It found that students who adopt structured schedules are better equipped to overcome digital distractions and maintain a steady focus on academic tasks. Kolhar et al. (2021) found that structured time management significantly mitigates the negative impacts of social media on academic focus and productivity. Similarly, Tus et al. (2021) demonstrated that students who implement deliberate scheduling strategies maintain a better balance between educational and entertainment content on social media platforms. Additionally, Purnama and Asdlori (2023) emphasized that time management skills represent a critical competency for effective navigation of digital learning environments, particularly when using platforms designed primarily for entertainment.

Here is the response that reflects this theme:

"My solution is effective time management—specifically, allocating designated periods for watching both entertainment videos and educational tutorials."


3.4.6 Collaborative Learning

Collaborative learning emerges as a multifaceted solution addressing both technical and conceptual challenges faced when using social media for mathematics education. Students reported forming study groups to share both physical resources (like internet connectivity) and intellectual resources (through peer discussion). This peer-based approach not only overcomes infrastructure limitations but also creates opportunities for deeper engagement with mathematical content through collective meaning-making and diverse perspectives. This finding suggests that social dimensions of learning remain critical even in digital contexts, emphasizing the need for educational institutions to design spaces and structures that facilitate collaborative engagement with online resources rather than treating digital learning as an exclusively individual endeavor.
Insorio and Olivarez (2021) found that collaborative learning significantly improves academic outcomes by combining peer support with access to shared resources. Their study highlights that group-based activities on social media encourage cooperative problem-solving and foster a sense of community among students, enhancing overall learning experiences. Hamadi et al. (2021) found that integrating social media as a cooperative learning tool significantly enhances students' problem-solving abilities and knowledge construction. Similarly, Manu et al. (2021) and Nobis et al. (2024) demonstrated that collaborative engagement with educational content on social media platforms fosters deeper understanding through peer discussion and shared meaning-making. Additionally, Purwanto et al. (2023) emphasized that collaborative online learning approaches help students overcome technical barriers and conceptual challenges through mutual support and resource sharing.

Here is the response that reflects this theme:

"Sometimes I join watching videos with my classmate if they have a strong internet connection."



4. Conclusion

This study examined the role of social media as a supplementary learning platform in mathematics education among BSEd Mathematics students at the University of Eastern Philippines, Laoang Campus. The findings revealed that YouTube was the most preferred platform, as it provided detailed video tutorials that enhanced students' understanding of complex mathematical concepts. Facebook was also widely used for peer discussions and collaborative learning, supporting knowledge exchange beyond the classroom. Although TikTok and Messenger were used less frequently, they still contributed to mathematics learning by offering quick problem-solving tips and direct communication with peers.

Students shared varied experiences using social media, emphasizing its effectiveness in improving conceptual understanding, serving as an additional learning resource, and exposing them to alternative problem-solving methods. Many participants appreciated the ability to learn at their own pace through video tutorials and interactive discussions. However, they also noted the need for critical evaluation skills to assess information reliability and ensure that social media content effectively complements formal mathematics instruction.

Despite its benefits, students faced several challenges in using social media for learning, including poor internet connectivity, unreliable information, conflicting problem-solving methods, distractions, and content quality concerns. Weak signal strength in certain areas limited access to digital resources, while misinformation and differing mathematical approaches sometimes created confusion. The entertainment-focused design of social media platforms also made it difficult for students to maintain focus on academic content.

To overcome these challenges, students adopted various strategies, including verifying information from multiple sources, downloading videos for offline access, consulting teachers for clarification, integrating traditional learning resources, managing their study time effectively, and engaging in collaborative learning. These solutions helped maximize the benefits of social media as a learning tool while mitigating potential drawbacks.

Educators and policymakers should consider improving digital infrastructure, promoting digital literacy, and developing guidelines for responsible social media use in mathematics education. By addressing accessibility barriers and ensuring high-quality educational content, social media can continue to serve as a valuable supplementary learning tool that enhances student engagement and mathematical understanding.
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