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ABSTRACT 

 

Grounded in the Technology Acceptance Model and Digital Divide 

Theory, this qualitative multiple-case study examined the 

perceptions, challenges, and coping strategies of Alternative 

Learning System (ALS) learners in adopting technology for 

mathematics education in Davao de Oro, Philippines. Addressing the 

limited research on non-traditional learners in developing contexts, 

each participant was treated as an individual case to generate in-

depth insights. Three ALS learners were purposively selected 

through maximum variation sampling. Data were collected via semi-

structured interviews and triangulated with ALS teachers and a 

family member. Trustworthiness was ensured through member 

checking, peer debriefing, and audit trail procedures. The data were 

analyzed using thematic analysis. Findings indicated that learners perceived technology as useful for 

accessing and verifying solutions, reflecting key constructs of the Technology Acceptance Model. However, 

consistent with Digital Divide Theory, barriers such as limited internet access, device constraints, and 

insufficient digital skills shaped their experiences. Learners responded through adaptive strategies, 

including reliance on digital tools, human support, and blended learning approaches. The study highlighted 

that technology adoption in ALS mathematics education depends on the interaction of perceived usefulness, 

access, and digital competence, underscoring the need for context-responsive interventions. While not 

generalizable, the findings offered transferable insights for alternative education settings. 

 

Keywords: Mathematics, alternative education, technology integration, learner perceptions, coping 

strategies, Philippines  

 

INTRODUCTION 

The digital divide refers not only to unequal access to devices and internet connectivity but also to 

disparities in digital literacy, technological competence, and the ability to effectively use technology for 

meaningful learning experiences (Van Dijk, 2020). In Mathematics education, digital tools such as 

interactive applications, online learning platforms, and multimedia resources have been recognized for 

improving conceptual understanding, mathematical reasoning, and problem-solving skills among learners 

(Bray & Tangney, 2017; Li & Ma, 2010). Also, Technology-enhanced learning environments promote 

learner engagement, accessibility to educational resources, collaboration, and the development of 21st-
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century skills (OECD, 2023; UNESCO, 2023). Meanwhile, it is noted that in the Alternative Learning 

System (ALS), students face challenges that are compounded by limited internet access, unavailability of 

digital devices, inadequate digital skills, and a lack of sufficient guidance in navigating digital platforms 

effectively (Carney et al., 2022). These barriers negatively affect learner participation, continuity of 

learning, and educational quality, particularly among vulnerable and marginalized sectors (World Bank, 

2020).  

As such, despite the growing importance of technology in education, disparities in access and 

utilization remain evident among different groups of learners. Mainstream learners in formal educational 

settings generally benefit more from digital learning opportunities because of better access to technological 

infrastructure and instructional support (Loh et al., 2025). Conversely, learners in the Alternative Learning 

System (ALS) face significant challenges in utilizing technology, particularly in Mathematics education, 

due to economic limitations and unequal access to digital resources (Ilumin, 2021). These challenges often 

compound, as the challenges faced by the learners include limited access to the internet, the unavailability 

of devices, low digital skills, and a lack of adequate guidance to utilize the digital platform effectively 

(Carney et al., 2022). Ultimately, the issues regarding these problems directly impact the vulnerable 

learners, making the educational quality worse (World Bank, 2020). 

At the global level, challenges related to technology integration in non-formal education are 

similarly experienced across different countries. According to the Organization for Economic Co-operation 

and Development (OECD, 2023), educational inequalities continue to widen because marginalized learners 

often have less access to technological resources and digital learning opportunities. In Thailand, Non-

Formal Education (NFE) programs experienced problems related to inadequate infrastructure, limited 

availability of computers, and insufficient localized digital learning materials for learners (Dipendra, 2023). 

Likewise, Alternative Learning Centers (ALCs) and Accelerated Education Programs in Malaysia 

encountered challenges involving weak internet connectivity, limited devices, and unsuitable learning 

environments that hindered effective digital learning participation (Loganathan et al., 2021). In Indonesia, 

the Equivalency Education Program (Kejar Paket A/B/C) also struggled with limited technological 

infrastructure, persistent digital divide issues, and low integration of information and communication 

technology (ICT) in instruction (Kusuma & Sutarto, 2025). These international experiences mirror the 

realities faced by out-of-school youth and adult learners in the Philippines, highlighting that the digital 

divide remains a global educational concern. 

In the Philippine context, studies on the integration of technology in the ALS program have 

revealed various infrastructural, instructional, and technological challenges. The complexity of integrating 

technology into ALS programs remains a persistent concern. As reported by Denajeba and Ducot (2025), 

the unavailability of digital devices is one of the leading problems encountered by ALS learners. Similarly, 

Espinosa et al. (2023) noted that unstable internet connectivity significantly hinders the effective utilization 

of technology in the learning process. The inconsistency of access to digital devices and internet services 

creates difficulties for both learners and facilitators in building a strong foundation for digital learning and 

technological navigation (Almojano, 2025). As highlighted by the Department of Education (2020), learner 

preparedness and readiness significantly influence the successful utilization of educational technology. 

Furthermore, the integration of technology in ALS is hindered not only by limited access to 

infrastructure but also by insufficient contextualized instructional materials and a lack of localized digital 

content suited to adult learners and out-of-school youth (Department of Education, 2022; UNESCO 

Institute for Lifelong Learning, 2022). As emphasized by Caloscos (2025), generic instructional approaches 

often fail to resonate with the diverse learning backgrounds and experiences of ALS learners, thereby 

creating barriers to digital literacy development. Consequently, teachers are frequently compelled to 

improvise instructional materials and strategies, making technology integration more difficult and 

highlighting the need for context-specific instructional design to bridge the digital divide within ALS 

programs. 
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At the local level, technology integration in ALS programs presents a complex reality in which 

digital tools function as both learning opportunities and barriers. According to Abregoso and Dioso (2024), 

technology can serve as both a tool and a hurdle for adult learners who often struggle to navigate unfamiliar 

digital platforms without adequate training and support. In the absence of proper guidance and resources, 

learners encounter difficulties that extend beyond mere access to technology. This situation is particularly 

evident in Mindanao, where infrastructural limitations and insufficient technological support continue to 

affect ALS implementation. In Davao City, ALS learners reportedly demonstrated limited engagement in 

online learning because of unstable internet connectivity and a lack of available devices, thereby restricting 

participation in digital learning environments (Deiparine, 2025). Similarly, in Davao de Oro, infrastructural 

gaps, limited instructional support, and inadequate technological resources hindered the effective 

integration of technology in ALS programs (Salupan, 2025). These local conditions suggest that 

technological inequities continue to shape the educational experiences of ALS learners, particularly in 

Mathematics education, where conceptual understanding and learner engagement are essential. 

 

Purpose of the Study 

This qualitative multiple case study aimed to explore the lived experiences of learners in the ALS 

as they navigated the digital divide in adopting technology for Mathematics education. Specifically, the 

study examined how ALS learners perceived the accessibility, usability, and educational value of digital 

tools and how these perceptions influenced their engagement and willingness to integrate technology into 

their Mathematics learning practices. By employing a multiple case study approach, the research sought to 

identify both convergent and divergent experiences across varied learner contexts, while also examining 

the contextual factors that facilitated or constrained technology adoption, such as access to digital resources, 

connectivity, digital literacy, and instructional support. Moreover, the study was intended to contribute 

empirical insights to the growing body of literature on technology integration in non-formal education and 

marginalized learning environments.  

Adding on, by foregrounding the experiences of ALS learners, the research aimed to inform the 

development of inclusive, context-responsive, and evidence-based digital interventions for Mathematics 

education. In doing so, the study aligned with the goals of United Nations Sustainable Development Goal 

4, in promoting an inclusive and equitable quality education and lifelong learning opportunities for all, 

while situating ALS within broader global efforts toward digital inclusion and educational equity. 

 

Research Questions 

1. What are the perceptions of the ALS learners on the adoption of technology in Mathematics 

education? 

2. What challenges do the learners face in terms of access, skills, and resources when adopting 

technology in Mathematics education? 

3. What are the coping strategies of ALS learners using technology in Mathematics education despite 

the barriers of the digital divide? 

4. What explains the similarities and differences of each case? 

 

Theoretical Lens 

This qualitative research study was seen through the lens of the Technology Acceptance Model 

(TAM) by Davis (1989), and supported by the Digital Divide Theory by van Dijk (2006). The Technology 

Acceptance Model provided the primary theoretical lens for understanding how learners in the Alternative 

Learning System perceive and adopt digital technologies for Mathematics education. Specifically, TAM 

explains technology adoption through two central constructs: Perceived Usefulness (PU), which refers to 

the extent to which learners believe that technology can enhance their Mathematics learning performance, 

and Perceived Ease of Use (PEOU), which pertains to the degree to which learners perceive digital tools as 
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accessible, understandable, and easy to utilize. Within the context of ALS, TAM enabled me to examine 

how the perceptions of usefulness and usability of the learners shaped their willingness, motivation, and 

behavioral intention to integrate digital technologies into their Mathematics learning experiences. 

Complementing TAM, the Digital Divide Theory provided a broader socio-educational perspective 

by explaining how disparities in access to devices, internet connectivity, digital literacy, and technological 

resources influence learners' opportunities to engage with digital learning environments. The theory 

emphasized that technology adoption is not solely determined by individual acceptance, but also by 

structural and contextual inequalities that are prevalent in underserved and marginalized communities, 

including ALS settings. As such, together, these theories offered a comprehensive framework for exploring 

the perceptions, challenges, adaptive strategies, and lived experiences of ALS learners as they navigated 

technological barriers in Mathematics education.  

Moreover, the integration of these theoretical perspectives strengthened the multiple case analysis 

of the study by enabling me to examine both individual technology acceptance and the broader contextual 

realities shaping digital inclusion in non-formal education. Using the two theories as lenses in this study 

was apt for exploring the perceptions, challenges, and coping strategies of the learners in adopting 

technology in Mathematics education.  

 

METHODS 

 

Research Design 

A qualitative research design was used in this study, specifically a multiple case study. A qualitative 

research design is a process of inquiring into the social or human problem they are experiencing in a natural 

setting, in which the researcher builds a complex picture in a holistic analysis, analyzes the responses, and 

reports a view in a detailed way (Cresswell & Cresswell, 2018). Qualitative research describes in a 

comprehensive and detailed manner non-numeric data, focusing on answering how and why of the problem 

(Yin, 2016).  Moreover, qualitative research emphasizes the practical methods and non-numerical focus of 

data as well as contextualizes the insights of human and social phenomena (Billups, 2021).  

In particular, a multiple-case study focuses on understanding several cases in order to examine their 

differences and similarities (Hunziker & Blankenagel, 2021). Additionally, it refers to a research design that 

collects data from two or more participants who experienced the same phenomena (Yin, 2016). Using a 

multiple-case qualitative research design, the different perspectives and dimensions of the phenomenon 

were analyzed to generate well-supported findings (Creswell & Poth, 2018). 

Consequently, the multiple-case qualitative research design aligns with the goal of the study by 

exploring the experiences of the participants from different perspectives. This approach enabled the 

researcher to examine the varied perceptions and experiences of learners of different ages regarding the 

integration of technology in Mathematics education. Through the identification of themes from the 

collected data, the study sought to develop a deeper understanding of the phenomenon and generate insights 

for further investigation (Chang & Wang, 2021). Furthermore, comparing multiple cases provided a broader 

and more comprehensive understanding of how learners utilize technology in learning Mathematics 

(Creswell & Poth, 2018). 

 

Participants of the Case Units 

This study employed maximum variation sampling to capture diverse experiences across age 

groups and ensure heterogeneity in perspectives regarding technology adoption (Patton, 2015). This 

sampling approach was appropriate for a multiple-case study design because it enhanced the transferability 

of findings and provided a more comprehensive understanding of the digital divide in ALS Mathematics 

education through cross-case comparisons that revealed common patterns and variations (Adams et al., 

2022). The participants of this study consisted of three ALS learners who were officially enrolled and 
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actively attending classes during the School Year 2025–2026 in Davao de Oro and were taking Learning 

Strand 3: Mathematical and Problem-Solving Skills.  

Meanwhile, recruitment of participants was conducted with the assistance of ALS implementers 

and teachers in Davao de Oro. Inclusion criteria required participants to be officially enrolled in the ALS - 

Accreditation and Equivalency (A and E) Program for Junior High School during the School Year 2025–

2026, currently taking Learning Strand 3 (LS3), actively participating in ALS classes, willing to share their 

experiences, and available for face-to-face interviews. Participants were also required to have experience 

using technology in learning Mathematics. 

In particular, the exclusion criteria included individuals who were not officially enrolled in the ALS 

- A and E Program during the specified school year, learners without experience using technology for LS3, 

individuals with severe cognitive or physical impairments that could hinder participation in interviews, and 

those unwilling or unable to provide informed consent. For participants below 18 years old, parental consent 

and participant assent were secured prior to participation. 

Moreover, the participants were considered vulnerable due to their status as out-of-school learners, 

their socioeconomic challenges, limited prior formal education, and potential exclusion from digital 

opportunities. Recognizing these vulnerabilities, the study prioritized ethical considerations to ensure that 

participation was voluntary, respectful, and non-exploitative. The research aimed to provide learners with 

an opportunity to share their lived experiences while contributing to the development of more responsive 

educational interventions and support systems. Throughout the research process, the researcher ensured the 

protection of participants through informed consent procedures, confidentiality measures, voluntary 

participation, and continuous adherence to ethical standards. 

Consequently, the chosen participants were divided into three groups based on age, and the most 

suitable participants in each group were carefully selected for inclusion, as follows:  

Case Unit 1.  ALS Learner A was a learner who was a sixteen-year-old male, single, and 

unemployed. He was able to reach Grade 9 in formal education, but discontinued his studies due to personal 

circumstances. He is currently enrolled in the ALS program with the intention of continuing his education 

and eventually entering Senior High School. 

Case Unit 2. ALS Learner B is a twenty-six-year-old female who previously reached the elementary 

level but discontinued her schooling. She is currently engaged in informal work and has family 

responsibilities. She enrolled in the ALS program as a means to continue her education and improve her 

opportunities for future employment and career advancement. 

Case Unit 3. ALS Learner C is an adult learner who is fifty years old with significant family 

responsibilities. The participant is currently engaged in work, particularly in labor-intensive or service-

related activities. Due to these responsibilities, participation in formal schooling has been limited. The 

learner enrolled in the ALS program to continue education and enhance opportunities for career 

advancement. 

 

Data Analysis 

The researcher analyzed the data collected from the in-depth semi-structured interviews with the 

participants and informants, including audio recordings, field notes, recorded observations, and other 

textual data, to gain a comprehensive understanding of the phenomenon under investigation. The analysis 

involved several interconnected processes, including transcription, coding, categorization, thematic 

analysis, and cross-case analysis. These analytical procedures enabled the researcher to systematically 

organize, interpret, and compare the experiences of the participants regarding the adoption and utilization 

of technology in Mathematics education within the Alternative Learning System (ALS). Since this study 

employed a multiple-case study design, each case unit was analyzed individually before conducting 

comparisons across cases to identify recurring patterns, similarities, and unique variations. Meanwhile, the 

transcription involved converting all recorded interview data into written form for detailed examination and 
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analysis. I carefully transcribed the audio recordings verbatim to preserve the authenticity and meaning of 

the participants' responses. To ensure transcription accuracy and data integrity, I repeatedly listened to the 

recordings while reviewing and verifying the transcripts against the original audio files. This process 

minimized transcription errors and ensured that the participants' intended meanings were faithfully 

represented. Consistent with Miles et al. (2020), transcription involved organizing the raw interview data, 

reviewing the textual information, and developing an initial understanding of the emerging ideas and 

experiences reflected in the narratives. 

Consequently, the coding process involved systematically organizing and reducing the data into 

meaningful units to facilitate interpretation and analysis. Coding and categorization were guided by the 

procedures suggested by Patton (2015), which emphasized systematic data reduction, pattern recognition, 

and interpretation. During data reduction, irrelevant, repetitive, or unrelated statements were carefully 

filtered while preserving significant responses relevant to the research questions. Then, I conducted focused 

coding by identifying keywords, phrases, and significant statements that reflected the experiences, 

perceptions, challenges, and coping strategies of the participants regarding technology adoption in 

Mathematics learning. The coding process included both inductive and deductive approaches, wherein 

predetermined concepts from the Technology Acceptance Model (TAM) and Digital Divide Theory guided 

the analysis while allowing new categories and insights to emerge directly from the accounts of the 

participants. After coding, related codes were grouped into categories to identify broader patterns and 

conceptual relationships within the data. Thematic analysis was employed to identify, analyze, and interpret 

patterns of meaning across the collected data. The study followed the six-phase framework of Braun and 

Clarke (2006), which included familiarization with the data, generation of initial codes, searching for 

themes, reviewing themes, defining and naming themes, and producing the final report. The Technology 

Acceptance Model (TAM) and Digital Divide Theory served as theoretical lenses that informed the 

interpretation of the themes, particularly regarding perceived usefulness, perceived ease of use, access to 

technology, digital skills, and patterns of technology utilization. However, the analysis remained open to 

new and unanticipated insights emerging from the participants lived experiences. This approach ensured 

theoretical sensitivity while maintaining openness to context-specific meanings grounded in the actual 

experiences of ALS learners. 

Moreover, to support the organization and management of qualitative data, I utilized Taguette, an 

open-source qualitative data analysis software (Rampin & Rampin, 2021). The software facilitated efficient 

coding, categorization, retrieval of excerpts, and organization of themes across the different case units. The 

use of qualitative data analysis software enhanced the auditability and systematic management of the data 

by allowing the researcher to maintain organized records of codes, categories, thematic development, and 

analytical decisions throughout the study. 

Furthermore, cross-case analysis was conducted to examine patterns of convergence and 

divergence across the three case units. This analytical procedure enabled me to compare the experiences, 

perceptions, behaviors, and coping mechanisms of the participants regarding technology adoption in 

Mathematics education. Through cross-case analysis, the researcher identified recurring themes, shared 

experiences, and distinct contextual differences influenced by factors such as age, responsibilities, 

educational background, and access to digital resources. Cross-case comparison strengthened the analytical 

depth of the study by allowing me to move beyond isolated case descriptions and develop broader 

interpretations regarding the phenomenon across different learner contexts. It also helped establish the 

boundaries and uniqueness of each case while generating a more comprehensive understanding of how ALS 

learners experience and navigate technology integration in Mathematics learning. 

Moreover, to further strengthen the trustworthiness of the analysis, I maintained reflexivity 

throughout the analytical process by continuously examining personal assumptions, biases, and 

interpretations that could influence the findings. In addition, member checking and triangulation with 

informants' perspectives were incorporated during analysis to validate the consistency and credibility of the 
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emerging themes. These strategies enhanced the credibility, dependability, confirmability, and overall rigor 

of the qualitative findings. 

 

RESULTS AND DISCUSSIONS 

 

The presentation of the cross-case analysis synthesizes the experiences of Alternative Learning 

System (ALS) learners in adopting technology for Mathematics education. The analysis highlights the 

similarities and differences across Cases A, B, and C in terms of their perceptions, challenges, and coping 

strategies. By examining recurring patterns and distinct experiences, the study provides a deeper 

understanding of how learners navigate the digital divide within varied personal, educational, and 

socioeconomic contexts. The cross-case analysis further allows the identification of convergent and 

divergent themes across participants, thereby strengthening the credibility and analytical depth of the 

findings. Through comparing the lived experiences of learners from different age groups and educational 

backgrounds, the study demonstrates how technological adoption in Mathematics education is shaped not 

only by access to devices but also by motivation, prior educational experiences, family support, and digital 

literacy. 

In particular, the profile of the participants is reflected in Table 1. Aside from the demographic 

details presented in the table, each participant embodied a unique life circumstance that influenced their 

experiences in adopting technology for Mathematics learning and their educational journey before enrolling 

in the ALS Accreditation and Equivalency (A&E) Program. Their narratives revealed how personal 

struggles, interrupted schooling, and socioeconomic realities became motivating factors in pursuing 

education through ALS. The experiences participants also revealed the inclusive nature of the ALS program, 

accommodating learners from diverse age groups and life situations who seek educational opportunities 

despite prior educational discontinuity. Their experiences served as motivation to continue learning and 

achieving their educational goals through the ALS program. 

 
Table 1. Profile of the Participants in In-Depth Interview (IDI) 

Point of Similarities and 

Differences 

 

ALS Learner age 15 to 19 years 

old 

(Case A) 

ALS Learner age 20 to 30 

years old 

(Case B) 

ALS Learner age 30 years 

old and above 

(Case C) 

Age 16 26 55 

Gender Male Female Female 

Highest Educational Attainment 

in Formal Education 

Junior High School 

(Grade 9) 

Elementary 

(Grade 4) 

Elementary 

(Grade 6) 

Occupation None None Farmer and Miner 

Program Enrolled A&E  A&E  A&E  

Type of Device Used Cellphone and Calculator Cellphone Cellphone 

Participant Code PN1 PN2 PN3 

 

Firstly, Case A, a learner who is sixteen years old, was able to attend up to grade nine level and 

repeated the same year twice. He is currently focusing on ALS programs as he has no occupation. He is 

currently enrolled in the Accreditation and Equivalency (A&E) program, in which he applied and used 

technology using his cellphone and calculator to answer Learning Strand 3 (LS3) modules.  
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Secondly, Case B, a learner who is 26 years old, was able to attend formal education up to Grade 3 

because of a personal reason. She is currently unemployed and attending the ALS program. She is currently 

enrolled in the Accreditation and Equivalency (A&E) program, in which he applied and used technology 

using her cellphone to answer LS3 modules.  

Lastly, Case C, a learner who is 55 years old, was able to attend formal education up to grades six 

because she prioritized her family before she continued her journey through the ALS program. She is a 

farmer and at the same time a miner, and was enrolled in the ALS program. She is currently enrolled in the 

Accreditation and Equivalency (A&E) program, in which she answered her modules with the help of her 

family in utilizing technology. 

Both perceptions and coping strategies help learners face challenges in adopting technology for 

learning Mathematics, from start to finish, completing their module in LS3. These experiences assist in 

solving mathematical problems with technology and serve as a stepping stone for self-improvement. 

 

The Perceptions of the ALS Learners on the Adoption of Technology in Mathematics Education 

The perceptions of the ALS learners on the adoption of technology in Mathematics education reveal 

profound themes, namely, the motivation and aspirations in ALS, technology as a tool for easy and fast 

access to answer, technology as a tool for verification of answers, preference for technology over traditional 

modules, technology as a support to manual solving, and technology as a supplementary learning tool. 

Access to an adequate learning environment should be available to everyone, no matter their life 

experiences, regardless of whether it is formal education or in a parallel education like the ALS program.  

 
Table 2. The Perceptions of the ALS Learners on the Adoption of Technology in Mathematics Education 

Essential Themes Core Ideas 

Learners' Motivation and Aspirations in 

ALS 
 Preference for flexible and easier learning through ALS (module-

based) 

 Desire to complete education and obtain credentials for future 

opportunities 

 Personal drive for self-improvement influenced by life experiences 

and social factors 

Technology as a Tool for Easy and Fast 

Access to Answer 
 Enables quick searching of solutions 

 Provides immediate answers to math problems 

 Makes task completion more efficient 

Technology as a Tool for Verification 

of Answers 
 Helps check the correctness of solutions 

 Reduces fear of making mistakes 

 Supports confidence in final answers 

Preference for Technology over 

Traditional Modules 
 Gadgets are more convenient than printed modules. 

 Easier to find answers using technology 

 Learners rely less on modules alone. 

Technology as a Support to Manual 

Solving 
 Used alongside scratch paper and step-by-step solving 

 Does not replace manual computation 

 Complements traditional problem-solving methods 

Technology as a Supplementary 

Learning Tool 
 Supports understanding of difficult concepts 

 Enhances learning beyond module content 

 Provides additional explanations and examples 

 

Learners' motivation and aspirations in ALS 

The participants in the present study demonstrated a strong motivation to continue their education 

through ALS despite encountering personal, social, and economic challenges. Their narratives indicate that 

the adoption of technology in Mathematics was linked to a broader desire to complete their education and 



International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1275 

ISSN: 3116-3475 

enhance their quality of life. This observation aligns with the findings of Idulsa and Luzano (2024), who 

reported that ALS learners frequently exhibit high motivation to complete their studies and improve their 

living conditions.  

Meanwhile, in the cases examined, motivation manifested in diverse ways: Case A was attracted to 

ALS due to its accessibility and flexibility; Case B was influenced by social pressure and the aspiration to 

attain credentials; and Case C was motivated by a longstanding desire to complete schooling after 

prioritizing family responsibilities. These varied experiences reflect both intrinsic and extrinsic forms of 

motivation, which Deci and Ryan (2017) identified as critical factors influencing persistence and 

achievement. Furthermore, the results are consistent with the study by Aniasco (2024), who emphasized 

that social support reinforces the motivation and perseverance of the learners. Accordingly, this theme is 

pertinent because it illustrates that the utilization of technology by learners in Mathematics was founded 

upon their broader aspirations for self-improvement, dignity, and future opportunity. 

 

Technology as a tool for easy and fast access to answers 

The findings indicated that participants value technology due to its capacity to facilitate rapid 

answer searches and more efficient completion of Mathematics tasks. This perception is particularly 

significant within the ALS context, where learners might lack immediate access to teacher guidance and 

frequently require practical solutions for managing academic responsibilities. The three cases consistently 

described utilizing mobile phones, search engines, and online resources to acquire answers more swiftly 

and effortlessly. This observation corroborates the findings of Haleem et al. (2022), who identified that 

digital tools enable prompt information retrieval. In addition, Drijvers and Sinclair (2023) observed that 

technology enhances productivity and engagement by providing instant access to information. 

Additionally, it supports Sala et al. (2026), who contend that technology is especially advantageous 

in flexible and alternative learning environments due to its capacity to offer immediate access to essential 

support. The experiences of the learners further align with the Global Education Monitoring Report Team 

(2023), which emphasizes that technology places information within immediate reach. This theme is 

particularly relevant because it demonstrates that learners favor technology not merely for its modernity, 

but because it delivers immediate and practical assistance in resolving mathematical tasks. 

 

Technology as a tool for the verification of answers 

The participants also regarded technology as vital for verifying the accuracy of their responses. 

Instead of solely depending on initial written answers, they employed digital tools to compare results and 

minimize errors, thereby enhancing their confidence in solving mathematical problems. This practice was 

observed across the cases, particularly among learners who cross-checked their manual solutions with 

online answers or application-generated responses. This observation corroborates Kuklick (2025), who 

noted that technology enables self-directed learners to validate the quality of their work independently. 

Similarly, Outhwaite et al. (2023) found that immediate feedback facilitates the identification and correction 

of errors more efficiently. 

Accordingly, it aligns with Feng et al. (2024), who reported that technological verification improves 

mathematical accuracy and reduces errors in problem-solving. The utilization of the learners on the digital 

verification implies that technology functioned as a form of feedback that partly replaced the immediate 

validation traditionally provided by an educator. This theme is significant as it underscores how technology 

enhances learner confidence and supports more precise and reflective Mathematics learning. 

 

Preference for technology over traditional modules 

The responses of the participants also demonstrated a clear predilection for technology over printed 

modules in the context of Mathematics education. Although printed modules continued to constitute part of 

their learning resources, technology was frequently regarded as more convenient, engaging, and responsive 



International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1276 

ISSN: 3116-3475 

to their needs. This trend was evident in the cases where learners characterized gadgets as easier to use for 

searching answers, viewing examples, and comprehending mathematical tasks than relying solely on 

modules. This observation aligns with the findings of Detyna et al. (2025), who discovered that learners 

tend to be more engaged in environments rich in technology. Furthermore, El-Sabagh (2021) argued that 

digital tools offer greater flexibility compared to static printed materials, as they can accommodate diverse 

learning styles.  

The preference of the participants further corroborates the work of Cabalbag (2025), who reported 

high learner engagement when technology was integrated into instructional practices. Similarly, Poçan et 

al. (2023) identified a tendency among learners to depend more heavily on digital devices even when 

modules are accessible. In the ALS setting, where learners frequently study independently, the accessibility 

and responsiveness of technology seem to enhance its attractiveness relative to traditional modules. This 

theme is pertinent as it illustrates that learners perceive technology as a more supportive and efficient 

medium for Mathematics learning. 

 

Technology as a support for manual solving 

The findings further indicate that the participants did not regard technology as a substitute for 

manual problem-solving; rather, they viewed it as a supplementary aid. They persistently employed scratch 

paper, adhered to step-by-step procedures, and engaged in handwritten calculations before utilizing 

technology to assist, guide, or verify their work. This pattern suggests that manual problem-solving 

remained a fundamental component of their Mathematics education, with technology serving as a 

reinforcement rather than a replacement. This observation aligns with Crisan (2023), who contended that 

technology ought to support mathematical learning without supplanting manual problem-solving. Similarly, 

St. Omer (2025) et al. highlighted that learners achieve improved procedural and conceptual understanding 

when they remain actively involved in the process themselves. 

Additionally, the findings correspond with Kirsten (2026), who noted that learners benefit from 

initially solving problems by hand and subsequently employing technology to confirm accuracy. In this 

study, the utilization of the participants of both manual and digital methods exemplifies a balanced approach 

to learning Mathematics. This theme is particularly relevant as it demonstrates that technology is most 

effective when integrated with, rather than substituting for, foundational mathematical practices. 

 

Technology as a supplementary learning tool 

The participants also perceived technology as a valuable source of additional support when modules 

did not provide sufficient explanation. They relied on digital tools for examples, tutorials, or further 

clarification, particularly when concepts were challenging or ambiguous. This was evident in the cases 

where learners utilized online materials and applications to enhance their understanding of Mathematics 

beyond the content presented in the module. This finding is corroborated by Servano (2025), who observed 

that technology supplements learning by offering additional explanations and examples, especially in non-

formal educational settings. It also aligns with the research of Msomi and Mthethwa (2024), who 

determined that digital tools improve comprehension when primary instructional resources are limited. 

Furthermore, Trivedi et al. (2024) highlighted that online materials bolster independent learning and 

conceptual understanding. In this context, technology broadened the access of the learners to Mathematics 

support beyond the confines of the module content. This theme is significant as it demonstrates that 

technology has enhanced the educational experience for ALS learners by addressing instructional 

deficiencies and rendering Mathematics more accessible. 
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The Challenges the ALS Learners Face in Terms of Access, Skills, and Resources When Adopting 

Technology in Mathematics Education 

Although the participants saw technology as helpful in Mathematics learning, their experiences 

also revealed that technology use was constrained by the challenges related to access, skills, and available 

resources. These challenges affected not only whether technology could be used, but also how consistently 

and effectively it supported learning. Across the cases, the findings show that the learners had to deal with 

unstable connectivity, weak devices, limited digital skills, dependence on manual alternatives, situational 

interruptions, and difficulty translating general technology use into academic use. 

 
Table 3. The Challenges the ALS Learners Face in Terms of Access, Skills, and Resources when Adopting 

Technology in Mathematics Education 
Essential Themes Core Ideas on Challenges Categorization 

(Access/Skills/ 

Resources) 

Limited Internet Access   Internet access depends on the availability of the load. 

 The signal is unstable or intermittent. 

 Online searching is sometimes interrupted. 

Access 

Device Limitations   A low battery prevents continuous gadget use.  

 Learning is disrupted when devices shut down. 

 Limits the ability to search for answers 

Access 

Skills-Related 

Challenges in Using 

Technology  

 Difficulty understanding English content when searching for answers 

 Challenges in typing or inputting mathematical symbols (e.g., equal 

sign) 

 Lack of familiarity with advanced tools (e.g., scientific calculator, tablet) 

 Fear or hesitation in using unfamiliar digital devices 

 Initial difficulty in operating gadgets (e.g., pressing incorrect buttons) 

Skills 

Reliance on Manual 

Methods Due to 

Technological 

Limitations 

 

 Reliance on pen-and-paper and manual step-by-step solving when the 

internet, load, or devices are unavailable 

 Use of own thinking and basic computation strategies due to limited 

skills in using digital tools (e.g., scientific calculator) 

 Manual methods require more time and effort, often causing confusion 

and slower problem-solving without digital support. 

Resources and 

Skills 

Situational Access 

Limitations Despite 

Available Resources 

 Learners report a lack of load despite available resources. 

 Inconsistent access to the internet and gadgets 

 Differences between participant and informant perspectives 

Resources 

Mismatch Between 

Technological Skills 

and Academic Use 

 Learners are skilled in using gadgets. 

 Technology is not always used for academic purposes. 

 Distractions and lack of discipline affect learning use. 

Skills 

 

Limited internet access (load and signal issues) 

The utilization of the participants of technology in Mathematics was frequently interrupted by 

unstable internet connectivity, weak signals, and the recurring necessity to purchase mobile data. These 

challenges hindered their capacity to search for answers, access resources, and maintain engagement in 

online learning tasks. Across Cases A, B, and C, inadequate connectivity limited consistent access to digital 

support for Mathematics. This observation corroborates the findings of Castañeda and Selwyn (2018), who 

posited that limited connectivity constrains meaningful participation in digital education. Furthermore, 

Dolindo (2025) underscored that connectivity issues frequently impede access to learning platforms. This 

also aligns with Hjort and Tian (2025), who identified internet access as a significant challenge in 

developing contexts. In addition, Mathrani et al. (2022) discussed how deficient infrastructure and limited 

affordability contribute to digital inequality. The findings are similarly consistent with Akmad and Abatayo 

(2024), who reported that unreliable internet deters learners and disrupts academic continuity. In the context 

of ALS learners, internet limitations directly impacted their ability to leverage technology in Mathematics. 
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This theme is pertinent as it underscores the ongoing influence of the digital divide on learning opportunities 

within non-formal educational settings. 

 

Device limitations (battery constraints).  
The participants also encountered difficulties in utilizing technology due to the inconsistency and 

unreliability of their devices. Issues such as low battery levels, lack of access to electricity, and the sharing 

of devices diminished the capacity of the participants to employ mobile phones for Mathematics learning 

whenever required. These challenges were particularly evident in instances where participants reported 

interruptions caused by dead batteries, charging difficulties, and limited access to operational devices. This 

observation concurs with Muraina et al. (2025), who identified battery and power issues as significant 

obstacles to sustained digital learning. Similarly, Golden et al. (2023) observed that the absence of 

dependable devices can adversely affect both learner motivation and task completion. Furthermore, the 

findings support the work of Manguilimotan et al. (2025), who discussed device constraints as a primary 

factor limiting participation in learning activities. In the same vein, Van der Vlies (2020) characterized such 

limitations as a form of technological inequity. For the participants involved in this study, device-related 

problems not only delayed access to educational tasks but also restricted their opportunities to comprehend 

mathematical content through technological means. This theme is significant because it illustrates that the 

mere presence of technology does not ensure meaningful engagement, particularly when devices are 

unstable or inadequate.      

 

Skills-related challenges in using technology (e.g., language, symbols, unfamiliar tools) 

The experiences of the participants also revealed that employing technology for Mathematics 

necessitated skills that they did not always possess. Difficulties in typing symbols, comprehending English 

instructions, and utilizing unfamiliar tools rendered digital learning more complex, despite the availability 

of devices. These obstacles were evident in the study, as learners described issues with mathematical input, 

interpretation of online content, and navigation of unfamiliar applications. This finding aligns with Njiku 

(2024), who observed that language and symbol use create barriers in digital Mathematics tasks. Similarly, 

Mangarin and Climaco (2024) contended that learners require adequate digital skills to derive benefit from 

educational technology. Furthermore, it corroborates Alanoglu (2025), who underscored the significance of 

digital literacy for self-directed online learning. In addition, Denajeba and Ducot (2025) identified language 

and skill barriers as persistent challenges in technology-based education. The experiences of the participants 

suggest that familiarity with gadgets in everyday life does not automatically translate into confidence in 

academic Mathematics tasks. This theme is pertinent as it demonstrates that the adoption of technology in 

ALS Mathematics education depends not only on access but also on the capacity of the learners to utilize 

digital tools effectively. 

 

Reliance on manual methods due to technological limitations 

The findings further indicated that, in instances where technology was unavailable or unreliable, 

participants reverted to manual problem-solving techniques. They utilized scratch paper, handwritten 

solutions, and step-by-step calculations as alternative methods to continue their Mathematics education. 

This response was not solely a matter of preference but often a necessary adaptation to technological 

limitations, such as inadequate internet connectivity, lack of device power, or device failure. These 

observations corroborate the assertions of Drijvers and Sinclair (2023), who emphasized that technology 

should ideally serve to support Mathematics learning rather than supplant it. In addition, Gqoli et al. (2024) 

documented that learners with limited access frequently depend heavily on pen-and-paper methods. 

Furthermore, this aligns with the findings of Villanueva et al. (2023), who reaffirmed the ongoing 

significance of manual problem-solving in low-resource environments. Conversely, Viberg et al. (2023) 

cautioned that an exclusive reliance on manual methods may diminish access to supplementary resources 
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that enhance efficiency and comprehension. In the current study, manual problem-solving facilitated 

continuity of learning but also highlighted the technological barriers that impeded more comprehensive 

digital support. This theme is pertinent as it elucidates how learners maintained their educational 

engagement through traditional approaches while managing limited technological resources. 

 

Situational access limitations despite available resources 

Even when technology or connectivity was available, the participants were not always able to use 

it consistently due to situational demands. Family responsibilities, shared device use, time constraints, and 

household conditions frequently hindered their ability to utilize technology for mathematical purposes. The 

findings demonstrate that resource availability does not automatically guarantee regular academic access, 

as daily realities influence when and how learners are able to study. This theme aligns with the contentions 

of Castañeda and Selwyn (2018), who posited that social and situational factors heavily influence digital 

participation. In support of this, Ducot (2025) observed that caregiving responsibilities, employment, and 

economic pressures often significantly limit educational engagement. The findings also corroborate the 

work of Bringula et al. (2021), who emphasized the specific impact of time and household conditions on 

the digital participation of the learners. Furthermore, Ruef and Shepard (2022) asserted that merely 

possessing technological resources does not necessarily ensure consistent or effective academic utilization. 

In the context of ALS, the experiences of participants indicate that access must be understood in relation to 

lived conditions, rather than solely in terms of devices or connectivity. This theme underscores the 

complexity of achieving equitable technology use in Mathematics education. 

 

Mismatch between technological skills and academic use 

The participants also demonstrated that being comfortable with technology in daily life did not 

mean they could use it effectively for Mathematics learning. Although they were familiar with phones and 

common applications, they still struggled when technology was used for academic purposes, especially for 

mathematical problem-solving and educational platforms. This pattern was evident in the study, where 

learners were more at ease with everyday digital tasks than with school-related uses of technology. This 

finding is consistent with Paul and Crowe (2023), who noted that general digital familiarity does not 

guarantee academic application. Additionally, Angel-Urdinola et al. (2025) emphasized that digital learning 

requires more specific competencies. It also aligns with Joshi et al. (2025), who found that learners often 

manage entertainment and communication applications more easily than educational tools. It was also 

supported by Liu et al. (2025), who observed that technology can feel familiar in leisure contexts but 

difficult in academic ones. Mhaske et al. (2025) further argued that frequent use of devices does not 

automatically translate into meaningful learning use. This theme is relevant because it shows the need for 

support that helps ALS learners transform everyday digital habits into effective mathematical learning 

practices. 

 

The Coping Strategies of ALS Learners Using Technology in Mathematics Education, Despite the 

Barriers of the Digital Divide 

Notwithstanding the challenges related to the adoption of technology, ALS learners utilized various 

adaptive strategies to optimize its advantages in Mathematics education. These strategies underscore their 

resourcefulness and capacity to navigate both digital tools and human support systems. 

 
Table 4. The Coping Strategies of ALS Learners Using Technology in Mathematics Education, Despite the Barriers 

of the Digital Divide 

Essential Themes Core Ideas on Coping Barriers Addressed 

Use of Online Platforms 

and Digital Tools as 

Learning Support 

 Use of online platforms (e.g., Brainly, 

ChatGPT) 

 Searching for answers and solutions online 

Difficulty in understanding 

concepts and a lack of immediate 

assistance in solving problems. 
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 Independent use of digital tools for learning 

Human Support as a 

Primary Learning 

Resource 

 Seeking help from family members 

 Guidance from teachers (step-by-step) 

 Limited peer support through sharing and 

advice 

Limited digital skills and 

difficulty in understanding 

lessons. 

Adaptive Learning 

Strategies under 

Technological 

Constraints 

 Use of manual solving (pen and paper) 

 Adjusting learning strategies without the 

internet 

 Continuing tasks despite a lack of resources 

and time constraints 

Limited internet access, device 

and time constraints, and a lack of 

resources. 

Blended Learning 

Approach 
 Using technology for initial answers 

 Verifying answers through human guidance 

 Combining digital tools with instruction 

Uncertainty in answers and the 

mismatch between technological 

skills and academic use. 

 

Technology-supported and self-directed learning strategies 

The participants exhibited self-direction through the utilization of digital tools to seek answers, 

explore resources, and manage mathematical tasks with minimal supervision. In the ALS environment, 

where independent learning is prevalent, this pattern indicates that learners proactively took the initiative 

to direct their own learning processes via technology. Their dependence on mobile devices for searching, 

reviewing, and identifying alternative explanations was observed across the cases. This observation aligns 

with Makonye and Sulisworo (2025), who demonstrated that digital tools facilitate self-directed learning 

by providing learners with control over pace, resource access, and learning strategies. It also concurs with 

Hero and Gloria (2025), who underscored the significance of self-direction in adaptable learning contexts. 

Additionally, Akhmetzhanova et al. (2025) reported that digital technology fosters behaviors conducive to 

independent learning. Furthermore, these findings corroborate Sisouvong and Pasanchay (2024), who noted 

that mobile technology encourages learner autonomy by making resources readily accessible. This theme 

is pertinent as it illustrates that technology empowers ALS learners to become more active and independent 

in tackling mathematical tasks. 

 

Human support as a primary learning resource  

Although the participants employed technology, they continued to rely substantially on educators, 

family members, and peers for guidance, clarification, and encouragement. Human support remained 

indispensable when digital tools proved insufficient to elucidate concepts, verify responses, or alleviate 

confusion. Across the cases, learners turned to individuals in their vicinity when faced with challenges in 

Mathematics or in the utilization of technology itself. This observation substantiates Galamiton (2025), who 

accentuated that social support enhances comprehension, confidence, and academic achievement. It also 

concurs with Moore-Russo et al. (2025), who noted that learners frequently seek human explanation when 

confronted with complex mathematical tasks. Furthermore, Hoffman et al. (2025) contended that human 

guidance remains an essential complement to digital learning tools. In the ALS context, the experiences of 

the participants suggest that technology did not supplant interpersonal learning support, but rather 

functioned in conjunction with it. This theme is significant as it demonstrates that Mathematics learning 

possesses a relational nature, with human support serving as a critical source of understanding and 

confidence. 

 

Adaptive learning strategies under technological constraints 

The participants also demonstrated adaptability by modifying their strategies when technology 

failed or became difficult to operate. They transitioned to manual problem-solving, employed offline 

methods, waited for more favorable opportunities to study, or sought alternative sources of assistance to 

maintain progress on Mathematics tasks. These responses indicate that the learners practically adjusted to 
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their circumstances rather than abandoning the task altogether. This observation aligns with the findings of 

du Plooy et al. (2024), who noted that learners in constrained environments often alter their approaches and 

utilize available resources to continue advancing. In a similar vein, Rincon-Flores et al. (2024) observed 

that such learners demonstrate resilience by adapting their methods to overcome technological barriers. The 

findings also corroborate the work of Tan and Cabaguing (2025), who identified flexibility as a crucial 

element in successful learning within non-formal and resource-limited settings. The persistence exhibited 

by the participants demonstrates that barriers did not entirely impede learning; rather, they necessitated 

ongoing adjustments. This theme is pertinent as it underscores the resilience of ALS learners and their 

capacity to sustain mathematical learning despite recurrent technological challenges. 

 

Blended learning approach (technology with guided support).  

The experiences of the participants also showed that the most effective support for Mathematics 

learning came from combining technology with human guidance. They used digital tools to search for 

information, watch explanations, and verify answers, but they also consulted teachers or family members 

when deeper clarification was needed. This blended pattern was evident across the cases, as learners moved 

between digital resources and interpersonal support depending on the demands of the task. This finding 

aligns with the work of Anabo et al. (2023), who described blended learning as the strategic integration of 

digital tools and guided instruction. In support of this, Park and Doo (2024) found that such integrated 

approaches significantly improve learner understanding and engagement. Similarly, Zhang (2025) observed 

that blending digital resources with human guidance fosters a more immersive learning environment. The 

findings also support Noval and Polig (2026), who noted that learners benefit from combining independent 

digital exploration with direct interpersonal support. Furthermore, this corresponds with Goldie (2016), 

whose discussion of connectivism emphasizes that learning occurs most effectively through both digital 

and human networks. In the ALS setting, this combination allowed learners to maximize the usefulness of 

technology without depending on it alone. This theme is relevant because it shows that effective 

Mathematics learning emerged most strongly when digital access and human guidance were used together.  

 

Similarities and Differences of ALS Learners On the Adoption of Technology in Mathematics 

Education 

 

The perceptions of the ALS learners on the adoption of technology in mathematics education 

The theme of motivation and aspirations in ALS was evident across Cases A, B, and C, as all three 

learners expressed a desire to continue their education despite an interruption in formal schooling. This 

similarity might be explained by the fact that ALS is commonly viewed as an opportunity for learners to 

return to education and improve their future. The commonality of motivation across the three cases supports 

the findings of Idulsa and Luzano (2024), who emphasized that ALS learners are often highly goal-oriented 

and motivated to complete their education. In addition, this aligns with the work of Baluya (2025), who 

explained that ALS creates critical opportunities for social mobility and self-improvement. Furthermore, 

Tan and Cabaguing (2025) noted that the program provides a renewed educational direction for those who 

have experienced interruptions in their formal schooling. Thus, the three cases were similar in seeing ALS 

as a meaningful pathway toward a better life. However, the cases differed in the reasons behind that 

motivation. Case A was motivated mainly by the convenience and flexibility of the ALS program, especially 

its modular structure. This aligns with Del Rosario (2025), who found that flexible and modular systems 

attract learners who cannot continue in traditional schooling. Case B was motivated more by social pressure, 

stigma, and the desire to gain credentials, which is consistent with Tan and Cabaguing (2025), who noted 

that learners with interrupted education may see schooling as a means of improving self-image and social 

standing. In contrast, Case C was motivated by personal fulfillment, delayed education, and life goals after 

prioritizing family responsibilities, which supports Baluya (2025), who explained that adult learners often 



International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1282 

ISSN: 3116-3475 

return to education for self-actualization and meaningful life change. Therefore, while all three learners 

were similarly motivated to continue their education, the source of that motivation differed according to 

their lived experiences. 

 
Table 5. Similarities and Differences of ALS Learners on the Adoption of Technology in Mathematics Education 

Themes on 

Perceptions, 

Challenges, and 

Coping Strategies 

of ALS Learners on 

Using Technology  

Case Unit  

 

 

Remarks 

Similar Different 

Perceptions    

Learners' 

Motivation and 

Aspirations in ALS 

A, B, C  All learners expressed a desire to continue education through the 

ALS program and viewed it as an opportunity to improve their lives 

and future. 

 A Motivated by the convenience and flexibility of modular learning 

 B Motivated by social pressure, stigma, and the desire to gain 

credentials 

 C Motivated by personal fulfillment, delayed education, and life goals 

Technology as a 

Tool for Easy and 

Fast Access to 

Answer 

A, B, C  All three cases perceived technology as helpful in making 

mathematical tasks easier and faster. Case A said gadgets made it 

easier to get answers quickly; Case B said answers could be found 

through Google; Case C said digital tools made the solving process 

easier. 

 A Case A particularly emphasized technology as a way to quickly 

obtain answers and search for solutions while also checking if his 

answers were correct. 

 B 

 

Case B emphasized technology as reducing stress and making 

thinking lighter, showing a more dependence-based perception of 

usefulness. 

 C Case C emphasized that technology became helpful after she 

intentionally adapted to it, showing a more effort-based and 

developmental perception. 

Technology as a 

Tool for 

Verification of 

Answers  

A, B  Cases A and C both used technologies not only to get answers but 

also to compare or check whether their own answers were correct.  

 B Case B mainly used technology to find answers and explanations, but 

her responses did not clearly show answer verification in the same 

way as Cases A and C. 

Preference for 

Technology over 

Traditional 

Modules 

A, B, C  All cases (A, B, C) preferred gadgets over relying only on modules 

because technology made answers easier to find and understand. 

 A Case A prefers technology due to its efficiency and convenience, 

using it to simplify the process of finding answers. 

 B Case B demonstrates a stronger dependence on technology, as it 

becomes essential for understanding lessons that cannot be easily 

grasped through modules alone. 

 C Case C uses technology as a complementary tool, valuing its ability 

to guide while still engaging in independent and manual problem-

solving. 

Technology as a 

Support to Manual 

Solving 

A, C  Cases A and C still relied on manual solving. Technology-supported 

learning, but manual computation remained important when solving 

or when technology was unavailable. 
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 B In Case B, this pattern is not evident and tends to depend more on 

searching for answers through digital tools. 

Technology as a 

Supplementary 

Learning Tool 

A, B, C  Across all three cases, technology functioned as an additional tool 

alongside modules, teacher instruction, and manual solving. 

Challenges    

Limited Internet 

Access (Load and 

Signal Issues) 

A, B, C  All three cases faced internet issues like unstable signals, low load, or 

weak connectivity. These problems disrupted their ability to use 

technology in LS3. 

 B Case B's access issues were intensified by shared gadget use, weak 

signal, and power interruptions. 

 C Case C's access issues were tied more strongly to slow internet in the 

CLC and the need to go elsewhere for a connection. 

Device Limitations 

(Battery 

Constraints) 

 

A, B, C  All three cases experienced device-related limitations, but in different 

forms. 

 A Case A specifically mentioned low battery and lack of load as device-

related interruptions. 

 B Case B mentioned a low battery because of no electricity, as well as 

limited access because her child also used the cellphone. 

 C Case C differed because her main device limitation was financial: she 

lacked a proper smartphone and saw keypad phones as insufficient 

for LS3 tasks. 

Skills-Related 

Challenges in 

Using Technology 

(e.g., language, 

symbols, unfamiliar 

tools) 

A, B, C  All learners experienced difficulty in using certain aspects of 

technology when solving mathematical problems, showed limitations 

in digital skills that affected their learning process, and required 

guidance when using unfamiliar tools or features. 

 A Difficulty understanding English content and interpreting online 

answers 

 B Difficulty typing mathematical symbols and low confidence in using 

devices 

 C Initial difficulty operating gadgets, but improved through repeated 

practice. 

Reliance on Manual 

Methods Due to 

Technological 

Limitations 

A, B, C  All three cases turned to manual solving when technology was 

limited, unavailable, or difficult to use. 

Situational Access 

Limitations Despite 

Available 

Resources 

A, B, C  In all cases (A, B, C), the presence of gadgets or potential access to 

technology did not lead to consistent or effective use. This was 

because of factors like internet connectivity issues, time limits, or a 

lack of digital skills. 

 A Case A was unique because the participants reported problems 

accessing resources, while informants said he generally had enough 

resources. This showed a difference between situational barriers and 

available resources. 

Mismatch Between 

Technological 

Skills and 

Academic Use 

A, B  Cases A and B both showed a gap between using gadgets and using 

them well for learning. Case A had issues with too much gadget use 

and poor self-discipline. Case B dealt with distractions from non-

academic content. 

 C Case C was different because her main challenges did not involve 

misusing technology. Instead, she faced issues related to time, work, 

financial limits, and internet access. 

Coping Strategies    
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Use of Online 

Platforms and 

Digital Tools as 

Learning Support 

A, B, C  All learners used online platforms and digital tools as their main 

support in solving math problems. They searched for answers, 

accessed explanations, and relied on tech resources when they 

encountered difficulties. 

Human Support as 

a Primary Learning 

Resource 

A, B, C  All cases depended on teachers, family members, and others who 

could help with lessons and solve math problems. This is especially 

useful when struggling with technology or understanding concepts. 

Adaptive Learning 

Strategies under 

Technological 

Constraints 

A, B, C  All learners used flexible strategies to deal with technological limits. 

Cases A and C switched to manual solving methods. Case B adjusted 

her learning based on resources such as time, electricity, and access 

to devices. 

Blended Learning 

Approach: 

Technology with 

Guided Support 

A, B, C  All learners used technology along with human guidance to improve 

their understanding and ensure their answers were correct. 

 A Uses technology first, but checks the answers by asking others 

because of doubts about their accuracy. 

 B, C Cases B and C use applications along with advice from informed 

family members. 

 

The theme of technology as a tool for easy and fast access to answer was also common across Cases 

A, B, and C, as all three perceived technologies as helpful in making mathematical tasks easier and faster. 

This similarity might be justified by the ability of digital tools to provide quick access to information and 

solutions. This supports the findings of Bright et al. (2024), who noted that technology improves 

Mathematics learning by giving learners faster access to problem-solving information. Similarly, Turmuzi 

et al. (2026) emphasized that these tools enable learners to reach mathematical solutions more efficiently. 

Across all three cases, technology was seen as a practical and immediate source of academic help, especially 

for completing LS3 tasks more efficiently. 

Despite this commonality, the cases differed in how they experienced this convenience. Case A 

particularly emphasized technology as a quick way to obtain answers, search for solutions, and check 

whether answers were correct. Case B emphasized technology as reducing stress and making thinking 

easier, suggesting a more dependence-based perception of usefulness. This aligns with Ducot (2025), who 

observed that learners with weaker academic backgrounds are more likely to rely on digital tools to fill 

learning gaps. Case C, meanwhile, viewed technology as helpful only after adapting to it and making an 

effort to use it, reflecting a more developmental and effort-based perception. This supports Paez (2025), 

who argued that the benefits of educational technology are shaped by the access conditions and working 

realities of the learners. Therefore, although all three learners similarly viewed technology as fast and 

useful, the meaning of that convenience differed across the cases. 

The next theme is technology as a tool for the verification of answers. This theme was similar only 

in Cases A and C, as both learners used technology not only to obtain answers but also to verify whether 

their own answers were correct. This similarity might be explained by the role of the technology in 

strengthening confidence and reducing errors during Mathematics problem-solving. This supports 

Akhmetzhanova et al. (2025), who noted that technology enhances self-checking and self-regulated 

learning by allowing learners to monitor the correctness of their work. In both Cases A and C, technology 

served as a feedback tool that helped confirm answers and build confidence before submission. 

Case B differed because the learner primarily used technology to find answers and explanations. 

However, her responses did not show the same explicit pattern of verification as in Cases A and C. This 

difference might be explained by a stronger need of the learner for immediate academic support rather than 

reflective checking. This aligns with Ducot (2025), who found that learners who lack confidence in 

understanding lessons often use digital tools more for direct assistance than for answer validation. Thus, 

the similarity under this theme was limited to Cases A and C, while Case B differed because technology 

was used more to obtain help than for deliberate verification. 
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The preference for technology over traditional modules was evident across Cases A, B, and C, since 

all three learners perceived gadgets as more helpful than modules alone in learning Mathematics. This 

similarity might be justified by the accessibility, responsiveness, and convenience of digital tools compared 

with printed materials. This supports Bright et al. (2024), who found that learners prefer technology because 

it makes learning more interactive and responsive, and Ilumin (2021), who noted that technology 

supplements the limitations of printed instructional materials in alternative learning settings. Therefore, the 

cases were similar because all three learners saw technology as more practical than modules alone. 

However, the cases differed in the reason for this preference. Case A preferred technology because 

it was efficient and convenient for finding answers. Case B showed a stronger dependence on technology 

because modules alone were difficult to understand, which aligns with Hero (2025), who found that learners 

who struggle with independent comprehension tend to favor digital devices over printed materials. Case C 

also preferred technology but treated it more as a complementary guide while still valuing personal effort 

and manual solving. This difference suggests that while the preference was common, the degree of 

dependence on technology varied. Thus, all three cases similarly preferred technology over modules, but 

their level of reliance differed. 

Technology as a support to manual solving, in which this theme was similar in Cases A and C, 

Technology supported learning, but manual solving remained important in the problem-solving process. 

Both learners still relied on scratch paper, step-by-step solving, and traditional computation even while 

using technology. This similarity is supported by Göktepe and Göktepe (2025), who argued that technology 

complements Mathematics learning when it supports procedural work rather than replaces it. It also aligns 

with Ducot (2025), who found that learners understand concepts better when digital tools are combined 

with manual and procedural methods. Thus, Cases A and C were similar because both maintained a balance 

between digital assistance and manual solving. 

Case B differed because this pattern was not strongly evident in the responses of the learner. She 

tended to depend more on searching for answers and explanations through digital tools rather than 

emphasizing manual computation as part of the process. This may be explained by the greater need for 

technological support in understanding the lessons of the learners. This aligns with Rodríguez-Cano et al. 

(2022), who found that learners with weaker comprehension often rely more heavily on digital support. 

Therefore, the similarity under this theme was clearer in Cases A and C, while Case B differed because 

manual solving was less central in the use of technology by the learner. 

The last theme is technology as a supplementary learning tool. This theme is consistent across 

Cases A, B, and C, as all three learners used technology as an additional tool alongside modules, teacher 

support, and manual solving. This similarity might reflect the role of digital tools in providing additional 

explanations, examples, and guidance when primary materials are insufficient. This finding aligns with the 

work of Ventura and Quimpo (2023), who described technology as a supplementary teaching resource rather 

than a replacement for core instruction. In addition, Cahyono et al. (2024) found that digital resources 

enhance mathematical understanding by providing learners with a variety of added examples. Furthermore, 

Hillmayr et al. (2020) observed that these tools offer necessary clarification that supports deeper 

comprehension of complex concepts. Thus, the three cases were similar in viewing technology as something 

that supplemented what the modules alone could not fully provide. 

The cases differed only in how this supplementary role appeared. Case A used technology primarily 

for efficiency and verification, Case B used it more for understanding difficult lessons, and Case C viewed 

it as supplementary but used it less often because of time and access limitations. This finding aligns with 

the research of Hero (2025), who explained that learners differ in how much they utilize supplementary 

technology based on their specific comprehension needs. In a similar vein, Paez (2025) noted that these 

variations in usage are also significantly influenced by individual access conditions. Therefore, while the 

three cases were similar in viewing technology as supplementary, their depth of use differed. 
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Challenges the ALS learners face in terms of access, skills, and resources when adopting technology in 

mathematics education 

The theme of limited internet access was similar across Cases A, B, and C, as all three learners 

experienced unstable signal, insufficient load, or weak connectivity that disrupted their use of technology 

in Mathematics. This similarity might be explained by the fact that unequal internet access remains one of 

the strongest barriers to educational technology. This aligns with Paez (2025), who identified unequal digital 

access as a major challenge for the learners. Similar to Hero (2025), who found that limited internet access 

reduces opportunities for technology to support learning. Thus, all three cases were similar in that internet 

access directly determined whether technology could function as a learning aid. 

However, the impact of this challenge varied by case. Case B was more severely affected because 

a weak signal and limited data were compounded by shared device use and power interruptions. Case C 

was also strongly affected because access problems were tied to location, work, and fewer opportunities to 

use data freely. Case A, while affected, appeared to experience this barrier less severely than the other two. 

This supports Yeh and Tsai (2022), who noted that access barriers do not affect all learners equally. 

Therefore, the cases were similar in facing internet limitations, but differed in the degree to which those 

limitations disrupted learning. 

Device limitations were also similar across Cases A, B, and C, because all three encountered 

interruptions in learning caused by battery life, electricity issues, or gadget quality. This similarity may be 

explained by the fact that access to technology depends not only on having a device but also on whether it 

can function long enough for learning. These findings support the work of Banerjee (2022), who found that 

device-related problems, such as battery issues and poor device functionality, significantly limit educational 

use. Similarly, Sophonhiranrak (2021) identified that hardware-related constraints can be just as restrictive 

to learning as connectivity problems. Thus, all three cases were similar because their use of technology 

depended on imperfect devices. 

The difference lies in the form of the device limitation. Case A reported low battery and 

interruptions related to load; Case B experienced battery problems linked to lack of electricity and shared 

use; and Case C faced a broader financial limitation because a more functional smartphone was not always 

available. This aligns with Rideout and Katz (2016), who found that device restrictions vary according to 

household and life conditions. Therefore, the cases were similar in experiencing device-related 

interruptions, but differed in the kind of device limitation they faced. 

Skills-related challenges were similar across Cases A, B, and C, because all three learners 

experienced some form of difficulty in using technology for Mathematics, whether in language, symbol 

input, or unfamiliar tool use. This similarity might be justified by the notion that access alone is insufficient 

for effective learning. This corroborates the findings of van de Werfhorst et al. (2022), who contended that 

learners require specific digital skills to benefit from educational technology fully. Additionally, Alanoglu 

(2025) determined that lower digital and language skills significantly hinder online learning. Consequently, 

the cases were comparable in that each learner encountered a barrier between having access to technology 

and utilizing it effectively for mathematical learning. 

The particular difficulties varied across cases. Case A encountered greater challenges in 

understanding English-language content and interpreting responses. Case B faced more significant 

difficulties in typing mathematical symbols, reading instructions, and navigating technology-based tasks. 

Case C demonstrated less familiarity with the educational application of technology due to limited time and 

exposure. This aligns with the research of Fang and Nie (2025), who discovered that the digital difficulties 

of the learners differ in nature and severity based on background and opportunity. Therefore, although all 

three cases involved skills-related barriers, the nature of these barriers was not uniform. 

The reliance on manual methods is due to technological limitations. This theme was consistent 

across Cases A, B, and C, as all three learners turned to manual solving when technology was unavailable 

or difficult to use. This pattern might reflect the ongoing value of non-digital Mathematics strategies in 



International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1287 

ISSN: 3116-3475 

resource-limited settings. This aligns with Weinhandl et al. (2025), who found that manual methods remain 

important when learners face technological barriers. Furthermore, Kormos and Wisdom (2023) noted that 

alternative learners often shift between digital and non-digital approaches depending on access. Thus, the 

three cases were similar in that manual solving became a common fallback whenever technology could not 

be used. 

The difference lies in the degree of that reliance. Case A used manual and digital methods more 

interchangeably, Case B relied more on manual strategies when technology was not consistently available, 

and Case C depended more heavily on manual solving because several constraints limited access to 

technology. This aligns with Paez (2025), who explained that under-resourced learners tend to rely more 

heavily on traditional approaches. Therefore, the cases were similar in returning to manual methods, but 

differed in how strongly they depended on them. 

The next theme is situational access limitations despite available resources. This theme was 

consistent across Cases A, B, and C, as the presence of a gadget or some access did not automatically 

translate into consistent academic use. This pattern may reflect that access depends not only on physical 

resources but also on the ability to use them in the daily life of the learner. This observation aligns with the 

research of Tripathi (2024), who emphasized that educational technology access is heavily dependent on 

the social and economic conditions of the learners. Furthermore, Zhao (2023) highlighted that various 

situational conditions also play a critical role in determining how effectively learners can engage with 

digital tools. Thus, the cases were similar because real access was shaped by more than possession alone. 

The difference lies in the situational barrier. Case A stood out because the learner reported access 

difficulties, while the informant suggested that resources were generally available, indicating a gap between 

opportunity and learner prioritization. Case B faced interruptions due to shared gadget use, household 

distractions, and the need for assistance. Case C faced the strongest situational limitation, as work and life 

responsibilities reduced the time available for study. This supports Azionya and Nhedzi (2021), who found 

that temporal and situational barriers often shape technology use more strongly than device availability 

itself. Therefore, while all three cases faced situational access limits, the source and severity of those limits 

differed. 

The last theme is the mismatch between technological skills and academic use. This theme was 

similar only in Cases A and B, where both learners demonstrated a discrepancy between the utilization of 

gadgets for daily activities and their effective application for academic Mathematics tasks. This similarity 

may be attributed to the distinction between everyday digital familiarity and academic digital competence. 

This observation aligns with the findings of Angeli and Miliou (2023), who argued that digital skills for 

learning are distinct from general digital literacy. Furthermore, Korkmaz and Colak Kilic (2024) determined 

that frequent non-academic use of technology does not necessarily enhance academic performance. 

Consequently, Cases A and B exhibited similarities due to a clearer disparity between everyday use and 

school-related application. 

Case C differed, as the primary challenge for the learner was less related to the misalignment 

between daily and academic digital use and more associated with limited time, workload demands, and 

restricted access to technology. This supports the work of Thaanyane and Jita (2026), who found that the 

mismatch between daily and academic usage varies depending on both the skill level and available learning 

opportunities. Therefore, the similarity is mainly observed in Cases A and B, whereas Case C diverged 

owing to more prominent structural limitations than the digital mismatch itself. 

 

Coping strategies on the adoption of technology in mathematics education 

Use of Online Platforms and Digital Tools as Learning Support. This coping strategy was similar 

across Cases A, B, and C, as all three learners used online platforms and digital tools to support their 

problem-solving in Mathematics. This similarity might be explained by the nature of self-directed digital 

learning, in which learners use available tools to search for answers and continue learning independently. 
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This finding aligns with the research of Moris (2024), who found that digital tools promote learner 

autonomy when students search for answers and resources on their own. Furthermore, Blanc et al. (2025) 

observed that this independent engagement with digital resources fosters a sense of ownership over the 

learning process. Therefore, the cases were similar because each learner turned to digital tools when direct 

support was limited. 

Case A showed greater independence and comfort with apps and digital resources. Case B also used 

digital tools but relied more often on external help when encountering difficulties. Case C used digital 

applications as support, but less regularly due to limited access. This aligns with the findings of 

Akhmetzhanova et al. (2025), who explained that self-directed learning varies significantly depending on 

the level of learner regulation. Similarly, Gürbüz et al.  (2026) noted that the availability of external support 

often shapes the effectiveness of such strategies. Furthermore, Oinas et al. (2025) observed that physical 

and digital access conditions serve as a critical variable in how learners navigate independent study. 

Therefore, the cases were similar in their use of online tools but differed in how strongly this strategy was 

practiced. 

Human support was similar across Cases A, B, and C, because all three learners depended on 

teachers, family members, or peers when they faced difficulty in Mathematics or in using technology. The 

ongoing role of social interaction in learning may explain this similarity. This observation supports the 

findings of Shao et al. (2024), who emphasized the critical role of knowledgeable others in the learning 

process. In a similar vein, Galamiton (2025) found that teacher and family support significantly improve 

Mathematics persistence and performance. Thus, the cases were similar because technology alone was not 

enough to meet their learning needs. 

In Case A, support came primarily from teachers and the program structure; in Case B, support 

came from both teachers and family members; and in Case C, family support was more visible because of 

less direct contact with teachers. This finding aligns with the research of Sun and Liu (2023), who found 

that different sources of support shape learner confidence in unique ways. Furthermore, Rasul et al. (2025) 

observed that these varying support structures also influence levels of engagement differently depending 

on the source. Therefore, the cases were similar in relying on human support, but differed in the primary 

source of that support. 

This theme was similar across Cases A, B, and C, because all three learners adjusted their learning 

methods when technology could not be used fully. This similarity may be justified by the role of resilience 

and flexibility in sustaining learning under constrained conditions. This supports Qiao et al. (2026), who 

found that successful learners change strategies when technology no longer meets their needs—

furthermore, Bozkurt (2022) emphasized resilience as essential to learning under difficult conditions. Thus, 

the cases were similar because all three learners adapted rather than stopped learning. Case A moved more 

smoothly between technology and manual solving; Case B adapted when the learner reached a point where 

technological help or outside guidance became necessary; and Case C adapted more to the work schedule 

and daily responsibilities. Therefore, the cases were similar in being adaptive, but differed in how that 

adaptability was expressed in practice. 

Finally, all three cases were similar in showing a blended learning approach, since all three 

combined technologies with human support in learning Mathematics. This similarity may be explained by 

the nature of blended learning, which combines digital resources with human guidance to deepen 

understanding. This aligns with Thomas et al. (2025), who described blended learning as the purposeful 

integration of technology and human support. In the ALS context, where learners often need both flexibility 

and direct explanation, this pattern is understandable. Thus, the cases were similar because none relied 

solely on technology or solely on human guidance. 

The difference lies in the balance between these two supports. Case A appeared to have a more 

balanced relationship between technology and teacher support. Cases B and C both used technology 

alongside guidance from informed family members, but in both cases, the human element appeared more 
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necessary when technology alone was insufficient. Therefore, while all three cases showed blended 

learning, the degree of independence and the weight given to human support differed. 

 

Implication for Educational Practice 

Findings from this study may have numerous implications for practices related to teaching ALS 

learners, particularly in Mathematics education using technology. Learners faced different barriers during 

instruction due to varied access to technology, digital skills, and learning conditions. This may suggest the 

need for more flexibility, inclusivity, and learner-centered pedagogy. ALS facilitators may apply 

differentiated instructional methods based on the technology skills, learning access, and personal conditions 

of the learners. These strategies may include traditional instructional practices and technology-based 

delivery to help learners remain engaged during lessons, regardless of their level of digital learning access. 

They may also include providing relevant learning tasks and activities, guided instruction (step-by-step), 

and unguided instruction (based on the needs of the learners), as well as varying strategies that support 

learner-centered and educator-led styles. 

Additionally, the persistent challenges, such as unstable internet data, limited devices, and the cost 

of learning resources, suggest making institutionalized improvements. Program planners and stakeholders 

may work to improve the availability and accessibility of sustainable learning methods and opportunities. 

These may include support networks such as providing internet data, learning devices, and hardcopy 

learning materials. It is suggested that the CLC may be strengthened. Learners can benefit from improved 

CLCs that could provide structured and safe access to the required learning materials and resources. These 

resources may include internet data, devices, and physical learning content. Well-resourced CLCs can 

provide a better environment for ALS learners to learn and utilize technology to take part in technology-

mediated instruction. Digital Divide Theory also applies to this study. Since there were varying levels of 

access to digital tools, it affected learners' ability to take advantage of technology to learn. It may be best if 

school policies are crafted to help bridge the gaps by allocating funds to improve access and infrastructure. 

The policy may also ensure CLCs are receiving the necessary tools to help cater to the needs of the learners. 

Consequently, the Mathematics teachers may continually prepare lessons that make learning 

meaningful and applicable to real life. Through appropriate professional development focusing on how to 

maximize the use of technology, manage diverse learners, and implement new strategies, ALS teachers can 

translate their knowledge and skills to their learners. Also, the ALS learner trainers can participate in 

training on how to teach digitally using available technology. trainers may also benefit from training on 

managing learners with different technology skills and applying these strategies to teach Mathematics. 

Facilitators may also learn how to incorporate the use of videos as a form of instruction, communication 

applications, and social media as instructional tools. These strategies promote learner engagement and 

provide alternative methods to deliver math content for ALS learners. Also, family support may help 

increase the involvement of learners in ALS. ALS Program implementers may do this by finding ways to 

incorporate family members into the education of the learners, and providing families of the learners with 

an orientation or ALS support to help them guide learners at home. If more collaborations were initiated 

between educators, learners, and families, and the learning environment (CLCs), most likely, vast 

improvements in learner output and participation in ALS could be achieved. 

 

Recommendation for Future Research 

Future studies on technology use in ALS may delve more deeply into the various factors shaping 

the experiences of the learners to enhance ALS programs. First, there is a need to examine the learning 

experiences of ALS learners taking subjects other than Mathematics to see how technology influences their 

learning. Research on learners in other school subjects may provide background on whether they share the 

same perceptions toward ALS, encounter similar problems, and have developed coping mechanisms 
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comparable to those of Mathematics learners. ALS implementers may use data from these studies to 

improve their ALS programs. 

In particular, other researchers may examine the experiences of ALS teachers. Such research may 

focus on how they use technology to teach, how they carry out lessons, and the struggles they face when 

teaching their ALS learners. Studying experiences of the teachers provides data that are research-based, 

which may be used as a basis for the development of better teaching practices, establishing support for 

teachers, and empowering teachers in the classroom, specifically when teaching in digital and flexible 

learning environments. 

Additionally, research may be conducted to examine specialized ALS  

programs such as ALS para sa OFW (APO). The research may focus on how Overseas Filipino 

Workers (OFWs) utilize technology to continue their education. The research may provide data on how 

technology could support transnational and distance-based learning while identifying the different types of 

struggles that ALS learners face abroad. Future studies may also focus on the financial burden and resource 

inadequacies of ALS programs in relation to technology and learner support. Such research may help 

solidify claims regarding the Digital Divide Theory and help find long-term solutions to bridge inequalities. 

In parallel, future researchers may also take it upon themselves to review the efficacy of video-

based learning, communication platforms, and social media as teaching tools in ALS. As the education 

sector continues to utilize digital platforms to deliver content, research on this topic could provide valuable 

insights on how to improve learner engagement, increase accessibility, and help ALS learners achieve better 

learning outcomes. Moreover, studies may be conducted on family-related factors affecting the decision of 

the learners to persevere with the ALS program. 

 

CONCLUSION 

 

This study began as an inquiry into how ALS learners adopt technology for Mathematics, but it 

became more than an academic investigation. Engaging with participants revealed deeper narratives of 

persistence, sacrifice, and determination that went beyond issues of access. The perspective of the 

researcher evolved from viewing technology as the primary solution to recognizing the importance of 

relationships, guidance, and support, and from understanding that technology and human interaction should 

complement one another in the learning process. 

The study also challenged the assumption that technological limitations would fully hinder 

learning. While the Digital Divide Theory emphasizes inequalities in access, ALS learners demonstrated 

resilience by using manual methods and seeking alternative ways to learn, underscoring their determination 

despite constraints. This reshaped the understanding of the researcher on the digital divide—not merely as 

a barrier, but as a condition that learners actively navigate. An important insight also emerged from 

engagement with the ALS focal person, highlighting that budget allocation limitations for programs and 

resources can pose challenges to program implementation. The need for partnerships with public and private 

organizations further reflects broader program-level constraints that influence the experiences of the 

learners. 

Despite these challenges, the province of Davao de Oro shows promising progress, with inclusive 

programs in particular for learners with special needs that are continuously being strengthened. These 

initiatives demonstrate the commitment of the province to ensuring that education is accessible not only to 

ALS learners but also to those who require specialized support. The presence of such programs reflects a 

growing effort to address diverse learning needs through adaptive and inclusive educational practices. With 

sustained support, adequate funding, and strengthened partnerships, these initiatives may be further 

developed and showcased at the national level as models of inclusive education within the ALS framework. 

The study also influenced the researcher personally, deepening appreciation for education as a 

transformative force that fosters hope, dignity, and opportunity beyond academic achievement. It 
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underscored the importance of designing inclusive, flexible learning environments and affirmed the vital 

role of the Alternative Learning System in supporting diverse learners. While technology supports learning, 

it is the combination of available resources, human support, and learner resilience that sustains meaningful 

engagement. The findings underscore the value of collaboration, innovation, and context-sensitive 

approaches in education. 

In conclusion, this research journey revealed that learning in ALS is defined not by limitations but 

by the ability to persist, adapt, and aspire of the learners. More than anything, it showed that behind every 

challenge is a learner striving to move forward with that, in itself, is the most meaningful outcome of 

education. Thus, this study highlights the need for continued support for the ALS program, particularly 

through enhanced instructional resources, improved digital access and skills, and stronger partnerships, to 

further support inclusive and equitable education for all learners. 

 

References  

Abregoso, M. G. D., & Dioso, E. D. (2024). Kakayanin kahit mahirap: A multiple case study of the learning 

experiences of ALS senior high school learners. Psychology and Education: A Multidisciplinary Journal, 

23(7), 841–856. https://doi.org/10.5281/zenodo.13309908  

Adams, C. R., Barrio Minton, C. A., Hightower, J., & Blount, A. J. (2022). A systematic approach to multiple case 

study design in professional counseling and counselor education. Journal of Counselor Preparation and 

Supervision, 15(2). https://research.library.kutztown.edu/jcps/vol15/iss2/24  

Akhmetzhanova, G., Zhanzhigitov, S., Bermukhambetova, B., Zhuzeyev, S., & Zhailauova, M. (2025). The impact 

of digital technologies on the students' independent learning development. International Journal of 

Information and Education Technology, 15(9), 2386–2392. https://doi.org/10.18178/ijiet.2025.15.9.2386  

Akmad, A., & Abatayo, A. V. (2024). Caught in the slow lane: Effects of unstable internet connectivity on accessing 

online learning resources: The case of senior high school students in rural Philippines. International 

Journal of Research in Education and Science, 10(3), 678–696. https://doi.org/10.69569/jip.2024.0370  

Alanoglu, M. (2025). Understanding university students’ self-directed online learning in the context of emergency 

remote teaching: The role of online learning readiness and digital literacy. Journal of Computing in Higher 

Education. Advance online publication. https://doi.org/10.1007/s12528-025-09458-0  

Almojano, L. G. (2025). Unpacking technological pedagogical content knowledge (TPACK): Context of non-formal 

teachers in the Philippines. IAFOR Journal of Education: Technology in Education, 13(2), 135–159. 

https://doi.org/10.22492/ije.13.2.06  

Alviso, V. J. Q., & Tacadena, J. E. (2023). Revealing the lived experiences of Alternative Learning System (ALS) 

volunteer-teacher in the new normal: An inquiry. Journal of Learning and Educational Policy, 35, 23–29. 

https://doi.org/10.55529/jlep.35.23.29  

Anabo, R. O., Picardal, B. M., Gallego, M. M. T., & Faustino, M. A. L. (2023). Lived experiences of ALS learners 

through blended learning at Dolores National High School. International Journal of Multidisciplinary 

Research and Publications, 6(4), 21–26. https://ijmrap.com/wp-content/uploads/2023/09/IJMRAP-

V6N4P35Y23.pdf  

Angeli, C. M., & Miliou, O. (2024). The impact of a project-based learning environment on the development of 

undergraduate students' digital literacy skills [Conference session]. American Educational Research 

Association Annual Meeting, Philadelphia, PA, United States. https://doi.org/10.3102/2107845  

Angel-Urdinola, D. F., Chinen, M., & Rodon, G. (2025). Digital skills development: Competence frameworks, 

assessment tools, and pedagogical approaches (Education Working Paper No. 14). World Bank Group. 

https://thedocs.worldbank.org/en/doc/a607bb6e3b76d2be0f3db8db34dcf73e-0140022025/related/3EDU-

WP-14-Digital-skills-development.pdf  

Aniasco, M. M. V. (2024). Exploring the impact of alternative learning system (ALS) on educational access and 

empowerment to ALS learners: A phenomenological study in Tangub City. Department of Education, 

Tangub City Division. https://tangub.deped.gov.ph/wp-

content/uploads/2024/12/X_2024_Aniasco_Research.pdf  

https://doi.org/10.5281/zenodo.13309908
https://research.library.kutztown.edu/jcps/vol15/iss2/24
https://doi.org/10.18178/ijiet.2025.15.9.2386
https://doi.org/10.69569/jip.2024.0370
https://doi.org/10.1007/s12528-025-09458-0
https://doi.org/10.22492/ije.13.2.06
https://doi.org/10.55529/jlep.35.23.29
https://ijmrap.com/wp-content/uploads/2023/09/IJMRAP-V6N4P35Y23.pdf
https://ijmrap.com/wp-content/uploads/2023/09/IJMRAP-V6N4P35Y23.pdf
https://doi.org/10.3102/2107845
https://thedocs.worldbank.org/en/doc/a607bb6e3b76d2be0f3db8db34dcf73e-0140022025/related/3EDU-WP-14-Digital-skills-development.pdf
https://thedocs.worldbank.org/en/doc/a607bb6e3b76d2be0f3db8db34dcf73e-0140022025/related/3EDU-WP-14-Digital-skills-development.pdf
https://tangub.deped.gov.ph/wp-content/uploads/2024/12/X_2024_Aniasco_Research.pdf
https://tangub.deped.gov.ph/wp-content/uploads/2024/12/X_2024_Aniasco_Research.pdf


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1292 

ISSN: 3116-3475 

Asenjo, D., Bermoy, E. J., & Bongabong, J. M. (2025). Math Mo, Gabay Ko: A structured tutorial program to 

enhance problem-solving skills in mathematics among ALS junior high school students. Psychology and 

Education: A Multidisciplinary Journal, 43(3), 363–367. https://doi.org/10.70838/pemj.430308  

Azıonya, C. M., & Nhedzı, A. (2021). The digital divide and higher education challenge with emergency online 

learning: Analysis of tweets in the wake of the COVID-19 lockdown. Turkish Online Journal of Distance 

Education, 22(4), 164–182. https://doi.org/10.17718/tojde.1002822  

Banerjee, M. (2022). The digital divide and smartphone reliance for online learning during the COVID-19 

pandemic. Journal of Education and Learning, 11(5), 1–10. https://doi.org/10.54808/JSCI.20.03.31  

Billups, F. D. (2021). Qualitative data collection tools: Design, development, and applications. SAGE Publications.  

Blanc, S., Conchado, A., Benlloch-Dualde, J. V., Monteiro, A., & Grindei, L. (2025). Digital competence 

development in schools: A study on the association of problem-solving with autonomy and digital attitudes. 

International Journal of STEM Education, 12, Article 13. https://doi.org/10.1186/s40594-025-00534-6  

Bozkurt, A. (2022). Resilience, adaptability, and sustainability of higher education: A systematic mapping study on 

the impact of the coronavirus (COVID-19) pandemic and the transition to the new normal. Journal of 

Learning for Development, 9(1), 1–16. https://doi.org/10.56059/jl4d.v9i1.590  

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 

77–101. https://doi.org/10.1191/1478088706qp063oa  

Bright, A., Welcome, N. B., & Arthur, Y. D. (2024). The effect of using technology in teaching and learning 

mathematics on students’ mathematics performance: The mediation effect of students’ mathematics interest. 

Journal of Mathematics and Science Teacher, 4(2), Article em059. 

https://doi.org/10.29333/mathsciteacher/14309  

Bringula, R., Reguyal, J. J., Tan, D. D., & Ulfa, S. (2021). Mathematics self-concept and challenges of learners in an 

online learning environment during the COVID-19 pandemic. Smart Learning Environments, 8(1), Article 

22. https://doi.org/10.1186/s40561-021-00168-5  

Cabalbag, J. R. (2025). Technology integration: Impact on students’ learning engagement in higher education 

institutions. Cogent Education, 12(1), Article 2581410. https://doi.org/10.1080/2331186X.2025.2581410  

Carney, S. (2022). Reimagining our futures together: A new social contract for education: By UNESCO, Paris, 

UNESCO, 2021, 186 pages, ISBN 978-92-3-100478-0. Comparative Education, 58(4), 568–569. 

https://doi.org/10.1080/03050068.2022.2102326  

Castañeda, L., & Selwyn, N. (2018). More than tools? Making sense of the ongoing digitization of higher education. 

International Journal of Educational Technology in Higher Education, 15, Article 22. 

https://doi.org/10.1186/s41239-018-0109-y  

Chang, C. C., & Wang, Y. H. (2021). Using phenomenological methodology with thematic analysis to examine and 

reflect on commonalities of instructors' experiences in MOOCs. Education Sciences, 11(5), Article 203. 

https://doi.org/10.3390/educsci11050203  

Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and mixed methods 

approaches (5th ed.). SAGE Publications.  

Crisan, C. (2023). Educational technologies in mathematics education: An overview. Royal Society. 

https://royalsociety.org/-/media/policy/projects/maths-futures/educational-technology-mathematics-

education.pdf  

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology. 

MIS Quarterly, 13(3), 319–340.  

Deci, E. L., & Ryan, R. M. (2017). Self-determination theory: Basic psychological needs in motivation, 

development, and wellness. The Guilford Press.  

Deiparine, D. A. (2025). Overcoming challenges: Experiences of the alternative learning students in their academic 

endeavor. International Journal of Progressive Research in Engineering Management and Science, 5(5), 

1263–1273.  

Del Rosario, J. C. (2025). Competencies of Alternative Learning System (ALS) learners in English communication: 

Basis for a student development program. International Journal of Social Science and Human Research, 

8(3), 1676–1683. https://doi.org/10.47191/ijsshr/v8-i3-43  

Denajeba, L., & Ducot, L. (2025). Challenges and opportunities in the integration of technology within Alternative 

Learning Systems (ALS) programs. Psychology and Education: A Multidisciplinary Journal, 44(4), 472–

485. https://doi.org/10.70838/pemj.440407  

https://doi.org/10.70838/pemj.430308
https://doi.org/10.17718/tojde.1002822
https://doi.org/10.54808/JSCI.20.03.31
https://doi.org/10.1186/s40594-025-00534-6
https://doi.org/10.56059/jl4d.v9i1.590
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.29333/mathsciteacher/14309
https://doi.org/10.1186/s40561-021-00168-5
https://doi.org/10.1080/2331186X.2025.2581410
https://doi.org/10.1080/03050068.2022.2102326
https://doi.org/10.1186/s41239-018-0109-y
https://doi.org/10.3390/educsci11050203
https://royalsociety.org/-/media/policy/projects/maths-futures/educational-technology-mathematics-education.pdf
https://royalsociety.org/-/media/policy/projects/maths-futures/educational-technology-mathematics-education.pdf
https://doi.org/10.47191/ijsshr/v8-i3-43
https://doi.org/10.70838/pemj.440407


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1293 

ISSN: 3116-3475 

Department of Education. (2020). Alternative Learning System Version 2.0 strategic roadmap. 

https://www.deped.gov.ph/wp-content/uploads/2020/07/02142020_als_roadmap_maroon.pdf  

Detyna, M., Ogunbase, A., & Briffa, H. (2025). A socio-material approach to investigating classrooms: Student 

engagement in an innovative learning environment. Learning Environments Research, 28(3), 473–502. 

https://doi.org/10.1007/s10984-025-09529-0  

Dipendra, K. C. (2023). Technology in education: A case study on Thailand. UNESCO. 

https://unesdoc.unesco.org/ark:/48223/pf0000387746  

Dodongan, E. B. (2022). Math anxiety, learning engagement, and perceived usefulness of technology as predictors 

of mathematics performance of students. International Journal of Trends in Mathematics Education 

Research, 5(1), 12–18. https://doi.org/10.33122/ijtmer.v5i1.104  

Dolindo, A. R. (2025). Internet connectivity challenges and their effect on the Calanasan: Basis for policy 

recommendations. ISRG Journal of Arts, Humanities and Social Sciences, 3(4). 

https://doi.org/10.5281/zenodo.15789356  

Drijvers, P., & Sinclair, N. (2023). The role of digital technologies in mathematics education: Purposes and 

perspectives. ZDM – Mathematics Education. https://doi.org/10.1007/s11858-023-01535-x  

Drijvers, P., Thurm, D., Vandervieren, E., Klinger, M., Moons, F., van der Ree, H., Mol, A., Barzel, B., & Doorman, 

M. (2021). Distance mathematics teaching in Flanders, Germany, and the Netherlands during the COVID-

19 lockdown. Educational Studies in Mathematics, 108, 35–64. https://doi.org/10.1007/s10649-021-10094-

5  

du Plooy, E., Casteleijn, D., & Franzsen, D. (2024). Personalized adaptive learning in higher education: A systematic 

review. Heliyon, 10(19), Article e39630. https://doi.org/10.1016/j.heliyon.2024.e39630  

Ducot, L. (2025). Challenges and opportunities in the integration of technology within Alternative Learning System 

(ALS) programs. E-Journals.ph. https://ejournals.ph/article.php?id=31893  

El-Sabagh, H. (2021). Adaptive e-learning environment based on learning styles and its impact on the development 

of students’ engagement. International Journal of Educational Technology in Higher Education, 18, Article 

53. https://doi.org/10.1186/s41239-021-00289-4  

Espinosa, A. A., Gómez, M. A. C., Miranda, P. A., David, A. P., Abulon, E. L. R., Hermosisima, M. V. C., Quinosa, 

E. A., Jr., S. A., de Vera, J. L., Claros, I. H. A., Cruz, H. G. M., & Gonzales, N. S. (2023). Technology in 

education: A case study on the Philippines (Background paper for the Global Education Monitoring Report 

2023). UNESCO.  

Fang, W., & Nie, C. (2025). Inequalities in digital literacy: Exploring the disparity in tangible outcomes of internet 

use among college students in China. Frontiers in Communication, 10, Article 1601240. 

https://doi.org/10.3389/fcomm.2025.1601240  

Feng, M., Huang, C., & Collins, K. (2024). Supporting middle school math learning with a technology-based 

intervention: Impact, moderators, and usage (Working Paper). WestEd. https://wested2024.s3.us-west-

1.amazonaws.com/wp-content/uploads/2024/10/30160708/V07_ASSISTments-tech-report_FINAL-ADA-

1.pdf  

Galamiton, E. (2025). Self-efficacy and peer support on Alternative Learning System learners’ performance in 

mathematics. Psychology and Education: A Multidisciplinary Journal, 35(8), 916–921. 

https://doi.org/10.70838/pemj.350806  

Global Education Monitoring Report Team. (2023). Technology in education: A tool on whose terms? Global 

Education Monitoring Report, UNESCO. https://doi.org/10.54676/UZQV8501  

Göktepe Yıldız, S., & Göktepe Körpeoğlu, S. (2025). Trends and insights of AI in mathematics education: A 

bibliometric analysis. International Electronic Journal of Mathematics Education, 20(3), Article em0837. 

https://doi.org/10.29333/iejme/16401  

Golden, A., Srisarajivakul, E., Hasselle, A., Pfund, R., & Knox, J. (2023). What was a gap is now a chasm: Remote 

schooling, the digital divide, and educational inequities resulting from the COVID-19 pandemic. Current 

Opinion in Psychology, 52, Article 101632. https://doi.org/10.1016/j.copsyc.2023.101632  

Goldie, J. G. S. (2016). Connectivism: A knowledge learning theory for the digital age? Medical Teacher, 38(10), 

1064–1069. https://doi.org/10.3109/0142159X.2016.1173661  

Gqoli, N. (2024). Digital technologies for mathematics learning in rural higher education: Students’ perspectives. 

Research in Social Sciences and Technology, 9(1), 265–278. https://doi.org/10.46303/ressat.2024.15  

https://www.deped.gov.ph/wp-content/uploads/2020/07/02142020_als_roadmap_maroon.pdf
https://doi.org/10.1007/s10984-025-09529-0
https://unesdoc.unesco.org/ark:/48223/pf0000387746
https://doi.org/10.33122/ijtmer.v5i1.104
https://doi.org/10.5281/zenodo.15789356
https://doi.org/10.1007/s11858-023-01535-x
https://doi.org/10.1007/s10649-021-10094-5
https://doi.org/10.1007/s10649-021-10094-5
https://doi.org/10.1016/j.heliyon.2024.e39630
https://ejournals.ph/article.php?id=31893
https://doi.org/10.1186/s41239-021-00289-4
https://doi.org/10.3389/fcomm.2025.1601240
https://wested2024.s3.us-west-1.amazonaws.com/wp-content/uploads/2024/10/30160708/V07_ASSISTments-tech-report_FINAL-ADA-1.pdf
https://wested2024.s3.us-west-1.amazonaws.com/wp-content/uploads/2024/10/30160708/V07_ASSISTments-tech-report_FINAL-ADA-1.pdf
https://wested2024.s3.us-west-1.amazonaws.com/wp-content/uploads/2024/10/30160708/V07_ASSISTments-tech-report_FINAL-ADA-1.pdf
https://doi.org/10.70838/pemj.350806
https://doi.org/10.54676/UZQV8501
https://doi.org/10.29333/iejme/16401
https://doi.org/10.1016/j.copsyc.2023.101632
https://doi.org/10.3109/0142159X.2016.1173661
https://doi.org/10.46303/ressat.2024.15


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1294 

ISSN: 3116-3475 

Gürbüz, M. Ç., Özkul, R., & Şen, S. (2026). The relationship between peer learning and self-directed learning: The 

mediating role of collaborative leadership among pre-service mathematics teachers. Frontiers in 

Psychology, 16, Article 1724725. https://doi.org/10.3389/fpsyg.2025.1724725  

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies in 

education: A review. Sustainable Operations and Computers, 3, 275–285. 

https://doi.org/10.1016/j.susoc.2022.05.004  

Hero, J. L., & Gloria, D. S. (2025). Self-regulated learning of Alternative Learning System senior high school 

learners in flexible learning modality. Journal of Education and Learning (EduLearn), 19(4), 2359–2367. 

https://doi.org/10.11591/edulearn.v19i4.22800  

Hillmayr, D., Ziernwald, L., Reinhold, F., Hofer, S. I., & Reiss, K. M. (2020). The potential of digital tools to 

enhance mathematics and science learning in secondary schools: A context-specific meta-analysis. 

Computers & Education, 153, Article 103897. https://doi.org/10.1016/j.compedu.2020.103897  

Hjort, J., & Tian, L. (2025). The economic impact of internet connectivity in developing countries. Annual Review of 

Economics, 17, 99–124. https://doi.org/10.1146/annurev-economics-081224-102352  

Hoffman, S., Darnell, M., & Moreira, P. (2025). Enhancing online mathematics learning: The cohesive work of an 

instructional platform and an instructional team. Online Learning, 29(2), 168–187. 

https://doi.org/10.24059/olj.v29i2.4464  

Hunziker, S., & Blankenagel, M. (2021). Multiple case research design. In Research design in business and 

management. Springer Gabler. https://doi.org/10.1007/978-3-658-34357-6_9  

Idulsa, F. L., Jr., & Luzano, R. A. (2024). Students' motivation and academic engagement in the Alternative Learning 

System. International Journal of Multidisciplinary Research and Analysis, 7(3), 1019–1032. 

https://doi.org/10.47191/ijmra/v7-i03-21  

Ilumin, M. B. (2021). Improving the performance of the Alternative Learning System learners in basic mathematical 

operations in the "new normal" through Project A.L.O.D.I.A. [Research report]. Department of Education – 

Schools Division of San Carlos City.  

Joshi, D. R., Khanal, J., Sharma Chapai, K. P., & Adhikari, K. P. (2025). The impact of digital resource utilization on 

student learning outcomes and self-efficacy across different economic contexts: A comparative analysis of 

PISA 2022. International Journal of Educational Research Open, 8, Article 100443. 

https://doi.org/10.1016/j.ijedro.2025.100443  

Kennedy-Clark, S. (2012). Design research and the solo higher degree research student: Strategies to embed 

trustworthiness and validity into the research design. https://files.eric.ed.gov/fulltext/ED542294.pdf  

Kirsten, K., Greefrath, G., & Emmrich, R. (2026). Technology-based versus paper-pencil: Sources of mode effects 

in large-scale assessment. International Journal of Mathematical Education in Science and Technology, 1–

28. https://doi.org/10.1080/0020739X.2025.2584340  

Korkmaz, O., & Colak Kilic, H. (2024). Secondary school students' digital literacy skills, social media addictions, 

and attitudes to social media use. International Journal of Technology in Education, 7(4), 883–902. 

https://doi.org/10.46328/ijte.809  

Kormos, E., & Wisdom, K. (2023). Digital divide and teaching modality: Its role in technology and instructional 

strategies. Education and Information Technologies, 28(8), 9985–10003. https://doi.org/10.1007/s10639-

022-11488-5  

Kuklick, L. (2025). Effects of learner choice over automated, immediate feedback. Learning and Instruction, 96, 

Article 102065. https://doi.org/10.1016/j.learninstruc.2024.102065  

Kusuma, R. B., & Sutarto, J. (2025). Implementing computer-based national assessment in the Package C 

equivalency program: A case study of PKBM Tunas Mekar, Cilacap Regency. Journal of Education and 

Human Development, 11(4), Article 8160. https://journal2.unusa.ac.id/index.php/EHDJ/article/view/8160  

Liu, H., Ai, J., Shi, J., Wang, Z., & Gu, X. (2025). The impact of internet usage preferences on secondary students’ 

mathematical literacy. Scientific Reports, 15(1), 34712. https://doi.org/10.1038/s41598-025-18405-z  

Loganathan, T., Chan, Z. X., Hassan, F., Kunpeuk, W., Suphanchaimat, R., Yi, H., & Majid, H. A. (2021). Education 

for non-citizen children in Malaysia during the COVID-19 pandemic: A qualitative study. PLOS ONE, 

16(12), Article e0259546. https://doi.org/10.1371/journal.pone.0259546  

Makonye, J. P., & Sulisworo, D. (2025). Empowering self-directed mathematics learning through artificial 

intelligence: An African perspective. *Journal of Educational Technology Innovation and Applicationヌ, 

1(3). https://doi.org/10.56741/jetia.v1i03.1153  

https://doi.org/10.3389/fpsyg.2025.1724725
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.11591/edulearn.v19i4.22800
https://doi.org/10.1016/j.compedu.2020.103897
https://doi.org/10.1146/annurev-economics-081224-102352
https://doi.org/10.24059/olj.v29i2.4464
https://doi.org/10.1007/978-3-658-34357-6_9
https://doi.org/10.47191/ijmra/v7-i03-21
https://doi.org/10.1016/j.ijedro.2025.100443
https://files.eric.ed.gov/fulltext/ED542294.pdf
https://doi.org/10.1080/0020739X.2025.2584340
https://doi.org/10.46328/ijte.809
https://doi.org/10.1007/s10639-022-11488-5
https://doi.org/10.1007/s10639-022-11488-5
https://doi.org/10.1016/j.learninstruc.2024.102065
https://journal2.unusa.ac.id/index.php/EHDJ/article/view/8160
https://doi.org/10.1038/s41598-025-18405-z
https://doi.org/10.1371/journal.pone.0259546
https://doi.org/10.56741/jetia.v1i03.1153


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1295 

ISSN: 3116-3475 

Mangarin, R. A., & Climaco, J. L. T. (2024). Exploring contributing factors to poor digital literacy of students: A 

review of existing studies. *International Journal of Research and Innovation in Applied Scienceヌ, 9(9), 

582–588. https://doi.org/10.51584/IJRIAS.2024.909051  

Manguilimotan, R. C., Calalang, M. A. O., Reyes, P. T., & Gamao, W. E. (2025). Bridging the digital divide: An 

examination of disparities in technology access between rural and urban high school students. National 

Institute Journal of Science and Education, 1(1). https://doi.org/10.5281/zenodo.16823854  

Mathrani, A., Sarvesh, T., & Umer, R. (2022). Digital divide framework: Online learning in developing countries 

during the COVID-19 lockdown. Globalization, Societies and Education, 20(4), 559–576. 

https://doi.org/10.1080/14767724.2021.1981253  

Mhaske, P., Bhattacharjee, B., Haldar, N., Upadhyay, P., & Mandal, A. (2025). Bridging digital skill gaps in the 

global workforce: A synthesis and conceptual framework building. Research in Globalization, 11, Article 

100311. https://doi.org/10.1016/j.resglo.2025.100311  

Miles, M. B., Huberman, A. M., & Saldaña, J. (2020). Qualitative data analysis: A methods sourcebook (4th ed.). 

SAGE Publications.  

Moore-Russo, D., Christiansen, H., & Coxsey, E. (2025). A study of students’ help-seeking behaviors in 

undergraduate mathematics tutoring. The Mathematics Educator, 33(1), 1–29. 

https://openjournals.libs.uga.edu/tme/article/view/3613  

Moustakas, C. (1994). Phenomenological research methods. SAGE Publications.  

Msomi, A. M., & Mthethwa, T. M. (2024). Artificial intelligence in higher education mathematics: A systematic 

review of trends, benefits, and challenges. In Proceedings of the Focus Conference (TFC 2024) (pp. 88–

118). Atlantis Press. https://doi.org/10.2991/978-94-6463-630-7_6  

Muraina, I. O., Agoi, M. A., Onen, A. S., Ayinde, B. O., & Oladapo, W. O. (2025). Barriers and enablers of e-

learning technology adoption and diffusion among Nigerian undergraduate students: An evaluative 

analysis. E-Learning Innovations Journal, 3(2), 55–72. https://doi.org/10.57125/ELIJ.2025.09.25.03  

Njiku, J. (2024). Language barriers in mathematics: Learning challenges when global languages replace native 

instruction. International Journal of Innovation in Science and Mathematics Education, 32(6). 

https://doi.org/10.30722/32.06.001  

Noval, A. P., & Polig, V. A. (2026). Assessing blended learning readiness among ALS senior high school learners: 

Evidence from Bukidnon Province. Mindanao Journal of Alternative Education Studies, 3(1), 39–49. 

https://doi.org/10.17613/yq17d-qxb28  

OECD. (2023). OECD Digital Education Outlook 2023: Towards an Effective Digital Education Ecosystem. OECD 

Publishing. https://doi.org/10.1787/c74f03de-en  

Oinas, S., Carpelan, R., Heikonen, L., & Hotulainen, R. (2025). Self-regulation of e-learning and students’ divided 

experiences: A mixed method study. International Journal of E-Learning & Distance Education / Revue 

Internationale Du E-Learning Et La Formation à Distance, 40(2). 

https://doi.org/10.55667/10.55667/ijede.2025.v40.i2.1382  

Outhwaite, L. A., Early, E., Herodotou, C., & Van Herwegen, J. (2023). Understanding how educational maths apps 

can enhance learning: A content analysis and qualitative comparative analysis. British Journal of 

Educational Technology, 54(5), 1292–1313. https://doi.org/10.1111/bjet.13339  

Paez, A. T. (2025). Overcoming challenges in Bulacan's Alternative Learning System. International Research 

Journal of Multidisciplinary Scope, 6(1), 1007–1018. https://doi.org/10.47857/irjms.2025.v06i01.01891  

Park, Y., & Doo, M. Y. (2024). Role of AI in blended learning: A systematic literature review. International Journal 

of Educational Technology in Higher Education. https://files.eric.ed.gov/fulltext/EJ1419324.pdf  

Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and practice (4th ed.). SAGE 

Publications.  

Paul, H. W., & Crowe, M. M. (2023). Digital literacy inequities, higher education, and the new digital divide. 

International Journal of Intelligent Computing Research, 14(1), 1177–1186. 

https://doi.org/10.20533/ijicr.2042.4655.2023.0144  

Poçan, S., Altay, B., & Yaşaroğlu, C. (2023). The effects of mobile technology on learning performance and 

motivation in mathematics education. Education and Information Technologies, 28, 683–712. 

https://doi.org/10.1007/s10639-022-11166-6  

https://doi.org/10.51584/IJRIAS.2024.909051
https://doi.org/10.5281/zenodo.16823854
https://doi.org/10.1080/14767724.2021.1981253
https://doi.org/10.1016/j.resglo.2025.100311
https://openjournals.libs.uga.edu/tme/article/view/3613
https://doi.org/10.2991/978-94-6463-630-7_6
https://doi.org/10.57125/ELIJ.2025.09.25.03
https://doi.org/10.30722/32.06.001
https://doi.org/10.17613/yq17d-qxb28
https://doi.org/10.1787/c74f03de-en
https://doi.org/10.55667/10.55667/ijede.2025.v40.i2.1382
https://doi.org/10.1111/bjet.13339
https://doi.org/10.47857/irjms.2025.v06i01.01891
https://files.eric.ed.gov/fulltext/EJ1419324.pdf
https://doi.org/10.20533/ijicr.2042.4655.2023.0144
https://doi.org/10.1007/s10639-022-11166-6


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1296 

ISSN: 3116-3475 

Qiao, J., Zhao, Y., Xu, X., Li, L., & Nusrat, A. (2026). The impact of technostress and generative AI on EFL 

mathematic metacognitive reading strategies and digital classroom burnout in SDG-aligned education. 

Scientific Reports, 6, Article 47683. https://doi.org/10.1038/s41598-026-47683-4  

Rampin, R., & Rampin, V. (2021). Taguette: Open-source qualitative data analysis. Journal of Open Source 

Software, 6(68), Article 3522. https://doi.org/10.21105/joss.03522  

Rasul, I., Mumtaz, S. N., Khawaja, A. M., Shoaib, A., & Hossain, M. B. (2025). Parental, peer, and teacher support 

as predictors of academic engagement and achievement: Implications from ecological systems theory. 

TPM, 32(4), 219–228. https://tpmap.org/submission/index.php/tpm/article/view/2741  

Rideout, V. J., & Katz, V. S. (2016). Opportunity for all? Technology and learning in lower-income families. The 

Joan Ganz Cooney Center at Sesame Workshop. https://joanganzcooneycenter.org/wp-

content/uploads/2016/01/jgcc_opportunityforall.pdf  

Rodríguez-Cano, S., Cuesta-Gómez, J. L., Delgado-Benito, V., & Fuente-Anuncibay, R. D. L. (2022). Educational 

technology as a support tool for students with specific learning difficulties—Future education professionals' 

perspective. Sustainability, 14(10), Article 6177. https://doi.org/10.3390/su14106177  

Ruef, J. L., & Shepard, R. (2022). Relational equity: Adapting an elementary mathematics teaching methods course 

to online contexts. International Electronic Journal of Mathematics Education, 17(4), Article em0699. 

https://doi.org/10.29333/iejme/12224  

Sala, R. C., Arcenal, M. A., Cordevilla, R. P., & Dela Peña, H. V. (2026). Alternative Learning System (ALS) as a 

tool for social reintegration: Former inmate learners' perspective. International Journal on Social and 

Education Sciences. https://doi.org/10.46328/ijonses.5868  

Salupan, R. C. (2025). The role of technology integration in the advancement of the Alternative Learning System in 

Davao de Oro Division. *EPRA International Journal of Environmental Economics, Commerce and 

Educational Managementヌ, 402–409. https://doi.org/10.36713/epra23395  

Servano, J. A. P. (2025). Alternative Learning System (ALS) teachers' andragogical practices, competence, and 

creativity. International Journal of Social and Management Studies, 8(3), 106–126. 

https://doi.org/10.51386/25815946/ijsms-v8i3p106  

Shao, Y., Kang, S., Lu, Q., Zhang, C., & Li, R. (2024). How peer relationships affect academic achievement among 

junior high school students: The chain mediating roles of learning motivation and learning engagement. 

BMC Psychology, 12, Article 278. https://doi.org/10.1186/s40359-024-01780-z  

Sisouvong, V., & Pasanchay, K. (2024). Mobile learning: Enhancing self-directed education through technology, 

wireless networks, and the internet, anytime, anywhere. Journal of Education and Learning Reviews, 1(2), 

39–50. https://doi.org/10.60027/jelr.2024.752  

Sophonhiranrak, S. (2021). Features, barriers, and influencing factors of mobile learning in higher education: A 

systematic review. Heliyon, 7(4), Article e06696. https://doi.org/10.1016/j.heliyon.2021.e06696  

St Omer, S. M., Evers, K., & Wang, C. Y. (2025). Technology-enhanced mathematics learning: Review of the 

interactions between technological attributes and aspects of mathematics education from 2013 to 2022. 

Humanities and Social Sciences Communications, 12, Article 1079. https://doi.org/10.1057/s41599-025-

05475-7  

Tan, L. L., & Cabaguing, A. M. (2025). From adversity to success: The transformative journeys of Alternative 

Learning System (ALS) graduates. Advanced International Journal for Research, 6(5), 1–12. 

https://www.aijfr.com/papers/2025/5/1749.pdf  

Thaanyane, M., & Jita, T. (2026). Assessing the impact of technology access and equity in open distance e-learning. 

Interactive Learning Environments, 1–10. https://doi.org/10.1080/10494820.2026.2651859  

Thomas, D. S., Joshi, D. M., Anjana, D. C., None, M. D., & Chavan, P. A. V. (2025). Blended learning in education: 

The future of digital pedagogy. Journal of Marketing & Social Research, 2(5), 329–335.  

Tripathi, P. (2024). Education for all: Addressing the digital divide and socioeconomic disparities in modern schools. 

i-manager's Journal on School Educational Technology, 20(2). https://doi.org/10.26634/jsch.20.2.21211  

Trivedi, S. P., Rodman, A., Eliasz, K. L., Soffler, M. I., & Sullivan, A. M. (2024). Finding the right combination for 

self-directed learning: A focus group study of residents' choice and use of digital resources to support their 

learning. The Clinical Teacher, 21(6), Article e13722. https://doi.org/10.1111/tct.13722  

Turmuzi, M., Azmi, S., & Kertiyani, N. M. I. (2026). ChatGPT in school mathematics education: A systematic 

review of opportunities, challenges, and pedagogical implications. Teaching and Teacher Education, 170, 

Article 105286. https://doi.org/10.1016/j.tate.2025.105286  

https://doi.org/10.1038/s41598-026-47683-4
https://doi.org/10.21105/joss.03522
https://tpmap.org/submission/index.php/tpm/article/view/2741
https://joanganzcooneycenter.org/wp-content/uploads/2016/01/jgcc_opportunityforall.pdf
https://joanganzcooneycenter.org/wp-content/uploads/2016/01/jgcc_opportunityforall.pdf
https://doi.org/10.3390/su14106177
https://doi.org/10.29333/iejme/12224
https://doi.org/10.46328/ijonses.5868
https://doi.org/10.36713/epra23395
https://doi.org/10.51386/25815946/ijsms-v8i3p106
https://doi.org/10.1186/s40359-024-01780-z
https://doi.org/10.60027/jelr.2024.752
https://doi.org/10.1016/j.heliyon.2021.e06696
https://doi.org/10.1057/s41599-025-05475-7
https://doi.org/10.1057/s41599-025-05475-7
https://www.aijfr.com/papers/2025/5/1749.pdf
https://doi.org/10.1080/10494820.2026.2651859
https://doi.org/10.26634/jsch.20.2.21211
https://doi.org/10.1111/tct.13722
https://doi.org/10.1016/j.tate.2025.105286


International Journal 
of Education, Research, and Innovation Perspectives 

Volume 2 Issue 5 (May 2026) 

 

 
 

 
1297 

ISSN: 3116-3475 

UNESCO. (2023). Global education monitoring report 2023: Technology in education – A tool on whose terms? 

https://doi.org/10.54676/UZQV8501  

United Nations. (2015). Transforming our world: The 2030 agenda for sustainable development. United Nations. 

https://sdgs.un.org/2030agenda  

van de Werfhorst, H. G., Kessenich, E., & Geven, S. (2022). The digital divide in online education: Inequality in 

digital readiness of students and schools. Computers and Education Open, *3ヌ, Article 100100. 

https://doi.org/10.1016/j.caeo.2022.100100  

Van der Vlies, R. (2020). Digital strategies in education across OECD countries: Exploring education policies on 

digital technologies (OECD Education Working Papers No. 226). OECD Publishing. 

https://one.oecd.org/document/EDU/WKP(2020)14/en/pdf  

van Dijk, J. A. G. M. (2006). Digital divide research, achievements, and shortcomings. Poetics, 34(4–5), 221–235. 

https://doi.org/10.1016/j.poetic.2006.05.004  

Ventura, A. C., & Quimpo, M. L. (2023). Technology-enhanced learning aids as supplemental tools in teaching 

Science 4. Industry and Academic Research Review, 1(1), 479–483.  

Viberg, O., Grönlund, Å., & Andersson, A. (2023). Integrating digital technology in mathematics education: A 

Swedish case study. Interactive Learning Environments, 31(1), 232–243. 

https://doi.org/10.1080/10494820.2020.1770801  

Villanueva, J. A. R., Redmond, P., Galligan, L., & Eacersall, D. (2023). Investigating blended learning interactions 

in Philippine schools through the community of inquiry framework. Asia Pacific Education Review, 1–16. 

Advance online publication. https://doi.org/10.1007/s12564-023-09826-4  

Weinhandl, R., Baldinger, S., & Kapplmüller, M. (2025). Educational design characteristics of digital mathematics 

learning environments: Insights from student and teacher perspectives. International Journal of 

Mathematical Education in Science and Technology. https://doi.org/10.1080/0020739X.2025.2562275  

World Bank. (2020). The COVID-19 pandemic: Shocks to education and policy responses. World Bank Group. 

https://documents1.worldbank.org/curated/en/365801588601466966/pdf/The-COVID-19-Pandemic-

Shocks-to-Education-and-Policy-Responses.pdf  

Yeh, C. Y., & Tsai, C. C. (2022). Massive distance education: Barriers and challenges in shifting to a complete 

online learning environment. Frontiers in Psychology, *13ヌ, Article 928717. 

https://doi.org/10.3389/fpsyg.2022.928717  

Yin, R. K. (2016). Qualitative research from start to finish (2nd ed.). The Guilford Press.  

Zhang, Y., & Dong, C. (2025). Blended teaching of university mathematics courses based on Online Merge Offline 

model. *Systems and Soft Computingヌ, *7ヌ, Article 200222. https://doi.org/10.1016/j.sasc.2025.200222  

Zhao, B. X. (2023). Educational inequality: The role of digital learning resources. Proceedings of the International 

Conference on Interdisciplinary Humanities and Communication Studies, *7ヌ, 630–638. 

https://doi.org/10.54254/2753-7048/7/2022980  

 

https://doi.org/10.54676/UZQV8501
https://sdgs.un.org/2030agenda
https://doi.org/10.1016/j.caeo.2022.100100
https://one.oecd.org/document/EDU/WKP(2020)14/en/pdf
https://doi.org/10.1016/j.poetic.2006.05.004
https://doi.org/10.1080/10494820.2020.1770801
https://doi.org/10.1007/s12564-023-09826-4
https://doi.org/10.1080/0020739X.2025.2562275
https://documents1.worldbank.org/curated/en/365801588601466966/pdf/The-COVID-19-Pandemic-Shocks-to-Education-and-Policy-Responses.pdf
https://documents1.worldbank.org/curated/en/365801588601466966/pdf/The-COVID-19-Pandemic-Shocks-to-Education-and-Policy-Responses.pdf
https://doi.org/10.3389/fpsyg.2022.928717
https://doi.org/10.1016/j.sasc.2025.200222
https://doi.org/10.54254/2753-7048/7/2022980

