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ABSTRACT 

 
Aim: This study delves into e-learning in mathematics education, examining teachers’ attitudes, 
intentions, and barriers in their teaching practices, specifically focusing on secondary school 
teachers in Laoang, Northern Samar. 

Study Design: This study used a qualitative research approach, utilizing thematic analysis to 
examine the factors shaping mathematics teachers' attitudes and intentions toward adopting e-
learning tools, along with the challenges they faced. By exploring the deeper reasons behind their 
experiences, the research provided valuable insights into what drives or obstructs the integration of 
e-learning in mathematics education. 
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Place and Duration of Study: The study was conducted between February and April 2025 in 
Laoang, Northern Samar, focusing on mathematics teachers from Laoang National High School 
and Laoang National Technical High School.  

Methodology: This study examines seven (7) mathematics teachers who were purposively 
selected based on their experience and willingness to adopt e-learning tools from Laoang National 
High School and Laoang National Technical High School. Semi-structured interviews and thematic 
analysis provided an in-depth understanding of their perspectives. 

Results: finding reveals a complex interplay of enthusiasm and skepticism regarding e-learning 
integration. While teachers recognize its potential to enhance engagement and provide interactive 
learning experiences, concerns persist regarding accessibility, digital literacy, and the effectiveness 
of technology in teaching advanced mathematical concepts. The study identifies critical barriers, 
including inadequate technological infrastructure, limited digital literacy, misalignment between e-
learning tools and curriculum goals, and institutional pressures driving a compliance-oriented 
approach. 

Conclusion: Successful e-learning adoption requires a holistic strategy encompassing investments 
in technology, structured professional development, curriculum revisions to align with digital tools, 
and targeted initiatives to improve digital literacy among students and educators. Shifting from 
compliance-driven implementation to a blended learning model will foster more equitable and 
effective mathematics instruction. 

 

 
Keywords: E-learning; teacher attitudes; intentions; barriers; technological infrastructure; digital 

literacy; curriculum alignment; blended learning. 

 
1. INTRODUCTION 
 
The rapid advancement of technology is 
reshaping education, particularly in mathematics, 
where interactive digital tools can transform 
abstract concepts into dynamic learning 
experiences. In response to the global shift 
toward electronic learning, accelerated by the 
COVID-19 pandemic, students now benefit from 
unprecedented access to educational resources 
(Das, 2021). Recognizing this shift, the Ministry 
of Electronics and Information Technology 
emphasizes online learning as a vital tool for 
effective instruction. The integration of 
technology in mathematics education enhances 
accessibility, efficiency, and engagement, 
enabling personalized learning experiences 
through interactive visuals and immediate 
feedback (Kiong, 2023; Hillmayr et al., 2020). By 
accommodating diverse learning styles, e-
learning makes mathematical concepts more 
approachable and engaging, reinforcing its role 
as a fundamental teaching aid (Mailizar et al., 
2021). 
 

Despite its potential benefits, many math 
educators encounter significant challenges when 
adopting e-learning technologies (Ho et al., 
2020). Their attitudes toward digital instruction 
vary widely, ranging from enthusiasm to 
resistance due to concerns about technological 
complexity and effectiveness. Key factors 

influencing e-learning adoption include perceived 
ease of use, usefulness, and institutional support 
(Kasa et al., 2024; Vladova et al., 2021). 
Additionally, barriers such as technical 
difficulties, inadequate training, and resource 
limitations can hinder successful integration. The 
digital divide further complicates implementation, 
raising concerns about equitable access to e-
learning tools for all students (Almaiah et al., 
2020). Understanding teachers’ perspectives—
attitudes, intentions, and obstacles—is                
essential for designing effective strategies to 
support them and improve e-learning              
integration in mathematics education (Khong et 
al., 2022). 
 
E-learning adoption in mathematics is shaped by 
technological readiness, institutional support, and 
educator attitudes. Positive perceptions of its 
usefulness encourage implementation, while 
skepticism and discomfort with digital tools 
present obstacles (Ahmad et al., 2023). Studies 
employing the Technology Acceptance Model 
(TAM) highlight the influence of teacher 
experience and computer anxiety on                 
adoption decisions (Siron et al., 2020; Sukendro 
et al., 2020). Nonetheless, challenges                    
such as insufficient training and technical 
difficulties persist, reinforcing the need                        
for structured professional development 
programs to enhance digital literacy (Kunwar et 
al., 2023). 



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
201 

 

The COVID-19 pandemic underscored the 
importance of virtual instruction, prompting 
institutions worldwide to expand their e-learning 
infrastructure (Rheddy et al., 2023). Research 
suggests aligning technology integration 
strategies with institutional objectives to 
maximize effectiveness and ensure sustainable 
adoption. While prospective educators show 
interest in ICT integration, they frequently 
encounter challenges, such as limited access to 
math-specific applications (Zamir et al., 2023). 
Previous studies emphasize the necessity of 
increased ICT resources to enhance educational 
engagement (Martin et al., 2021, 2024), while 
others explore barriers related to language and 
technology use (Jubran et al., 2023; Khan et al., 
2023). Concerns over infrastructure                 
limitations and digital literacy continue to hinder 
widespread adoption (Qashou et al., 2022; Liu et 
al., 2021). 
 

To address these challenges, structured 
professional development and strategic 
investments in infrastructure are essential 
(Alenezi, 2023; Minea-Pic, 2020; Dumbuya, 
2025). Digital tools must align with                
curriculum objectives to ensure meaningful 
integration in mathematics education (Chansa              
et al., 2024; Jaramillo & Chiappe, 2024).              
Policy-driven support, coupled with targeted 
digital literacy programs, can enhance                  
student engagement (Soufghalem, 2024; 
Puniatmaja et al., 2024). Teacher training 
remains critical for successful implementation, 
fostering confidence and competence in                  
digital education (Hamad et al., 2022; Moreno-
Guerrero et al., 2020). Additionally, studies                  
on pre-service math teachers highlight both                
the advantages and challenges of e-learning 
tools, emphasizing the need for user-                   
friendly design and strategic application 
integration (Cabugwason et al., 2024; Nobis et 
al., 2024). 
 

Furthermore, e-learning contributes to global 
education initiatives, aligning with the 
Sustainable Development Goals (SDGs). By 
promoting inclusive access and personalized 
instruction, it supports quality education            
(SDG 4), fosters innovation (SDG 9), reduces 
inequalities (SDG 10), and strengthens 
international collaboration (SDG 17).                  
Effective partnerships among educators, 
policymakers, and technology developers can 
amplify the impact of e-learning and ensure its 
continued evolution as a powerful educational 
resource. 

1.1 Research Questions 
 

This study examined the factors that influenced 
mathematics teachers' adoption and use of e-
learning tools, focusing on their attitudes, 
intentions, and the challenges associated with 
integration. Specifically, it aimed to answer the 
following questions: 
 

1. How did mathematics teachers perceive 
the role of e-learning in their instructional 
practices? 

2. What key factors shaped their intentions to 
integrate e-learning tools into classroom 
instruction? 

3. What were the primary challenges that 
hindered the adoption of e-learning 
technologies in mathematics education? 

 

2. METHODOLOGY  
 

2.1 Research Design 
 

This study employed a qualitative research 
approach with thematic analysis to explore the 
factors that influenced mathematics teachers' 
attitudes and intentions toward adopting e-
learning tools, as well as the barriers they 
encountered. The qualitative methods used in 
this study were designed to uncover the 
underlying reasons behind teachers' 
experiences, making them well-suited for this 
research. By examining these factors, the study 
provided a comprehensive understanding of what 
facilitated or hindered the integration of e-
learning tools in mathematics education. 
 

2.2 Population and Sample 
 

This study focused on mathematics teachers 
from two secondary schools: Laoang National 
High School and Laoang National Technical High 
School. A total of seven out of thirteen 
participants were selected based on their 
relevant experiences and demonstrated interest 
in adopting e-learning tools, while six individuals 
declined to participate in interviews. The study 
employed purposive sampling, selecting 
participants who could provide the most relevant 
insights. It specifically focused on mathematics 
teachers with prior experience or intentions to 
adopt e-learning tools and who were willing to 
participate with informed consent.  
 

2.3 Research Instrument 
 

This study aimed to examine the factors that 
influenced mathematics teachers' intentions to 



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
202 

 

adopt and utilize e-learning tools in their 
teaching. The researchers developed an 
interview guide consisting of carefully crafted 
questions to investigate the challenges 
mathematics teachers faced, as well as the 
strategies they employed to overcome                
obstacles and integrate e-learning tools. The 
interview guide was structured around expert-
validated, open-ended questions addressing 
attitudes toward e-learning, factors affecting 
adoption, and barriers to implementation. 
Teachers were asked about their perceptions of 
e-learning’s usefulness, its impact on student 
learning, and their confidence in using digital 
tools. 
 

2.4 Data Collection  
 
The researchers utilized a qualitative research 
approach to gather data. In-depth, semi-
structured interviews were conducted with 
individual mathematics teachers using the 
interview guide, enabling meaningful discussions 
to capture their unique experiences with e-
learning tools. The interviews were audio-
recorded and transcribed verbatim for detailed 
analysis. This approach ensured that the 
researchers gathered comprehensive insights 
into teachers' attitudes toward e-learning, the 
factors influencing their intentions to use e-
learning tools, and the perceived barriers                    
to e-learning adoption in mathematics          
education. The qualitative data underwent 
thematic analysis to identify common patterns. 
This process ensured the reliability and validity of 
the findings while maintaining participants’ 
privacy. 
 

2.5 Data Analysis 
 
The researchers applied qualitative techniques to 
examine mathematics teachers’ attitudes, 
intentions, and barriers to e-learning in 
mathematics education. Thematic analysis was 
used to identify recurring patterns and themes, 
with data systematically coded and grouped for 
interpretation. Researchers familiarized 
themselves with transcripts, recorded 
observations, and refined themes based on 
similarities and relationships. To ensure 
trustworthiness, triangulation and member 
checking validated findings with participants. This 
approach helped identify challenges and 
strategies employed by teachers in adopting e-
learning, providing valuable insights for 
improving teaching methods and support 
systems in mathematics education. 

3. RESULTS AND DISCUSSION 
 

3.1 Attitudes Towards E-Learning 
 
Based on the data, teachers identified several 
key themes regarding their experiences with e 
learning adoption in mathematics education. 
These were categorized into the following 
themes: mixed feelings, perceived benefits, and 
concerns about effectiveness. 
 
3.1.1 Cautious optimism 
 
Many teachers acknowledged the potential of e-
learning to enhance student engagement and 
make mathematical concepts more accessible. 
However, they also voiced reservations due to 
practical challenges such as unstable internet 
access, insufficient preparation time, and doubts 
about its effectiveness for complex topics. 
Research suggests that a gradual and well-
supported approach to e-learning adoption is 
preferable, ensuring adequate training and 
realistic expectations. These findings align with 
studies by Hillmayr et al. (2020) and Rheddy et 
al. (2023), which emphasize the benefits of 
digital tools while recognizing barriers to 
implementation. Similarly, Karimi et al. (2023) 
and Cabugwason et al. (2024) underscore the 
need for incremental adoption strategies, given 
the concerns surrounding accessibility and digital 
literacy. 
 
Here are some responses that reflect this theme: 
 

“Great contribution to learning” 
“Highly effective” 
“Lack of stable internet” 
“Limited time for preparation” 

 
3.1.2 Skepticism regarding effectiveness 
 
Many teachers expressed doubts about whether 
e-learning could truly support deep mathematical 
understanding, fearing that it might prioritize rote 
memorization over critical thinking. To address 
this concern, e-learning must be designed with 
interactive elements, collaborative learning 
opportunities, and well-structured curricula that 
foster higher-order thinking. Studies by Zamir et 
al. (2023) and Ray et al. (2020) highlight similar 
concerns, emphasizing the need for quality 
facilitators and effective digital tools to enhance 
conceptual learning. Ullah et al. (2023) and 
Cabugwason et al. (2024) also underscore that 
while digital math applications aid visualization, 
they sometimes lead to automation rather than 
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deep comprehension, reinforcing teachers' 
skepticism in this study. 
Here are some responses that reflect this theme: 
 

“Challenges like limited access to technology 
and over-reliance on automation” 
“I'm having a hard time, especially with 
math.” 
 “You think about whether it fits the lesson?” 

 

3.1.3 Need for comprehensive support 
 

Teachers emphasized that successful e-learning 
implementation requires comprehensive support, 
including training, resources, and institutional 
backing. Even motivated educators struggled 
with integration when lacking adequate 
preparation. Research highlights the importance 
of structured professional development, as noted 
by Minea-Pic (2020) and Dumbuya (2025), who 
stress the necessity of optimizing teacher 
education for effective digital tool utilization. 
Hamad et al. (2022) and Nobis (2021) reinforce 
the role of tailored training programs, particularly 
for mathematics teachers in the Philippines. 
Cabugwason et al. (2024) similarly assert that 
both pre-service and practicing teachers require 
structured learning opportunities to fully integrate 
e-learning into their instruction. 
 

Here are some responses that reflect this theme: 
 

“We are not exposed to e-learning tools.” 
“Limited in my knowledge when it comes to 
e-learning”  
“Internet access and device availability can 
be barriers.” 

 

3.1.4 Pressure to comply vs. pedagogical 
choice 

 

Some teachers felt compelled to use e-learning 
due to institutional mandates rather than 
personal conviction, creating tension between 
administrative requirements and pedagogical 
autonomy. Aligning institutional policies with 
meaningful educational objectives and granting 
teachers the flexibility to make pedagogical 
choices is essential to avoid a compliance-driven 
approach. Alenezi (2023) and Nobis et al. (2024) 
explore the restrictive nature of institutional 
directives on educators, emphasizing the need 
for balanced policies that prioritize student-
centered learning. Qashou (2022) and 
Cabugwason et al. (2024) similarly highlight the 
importance of flexible e-learning strategies that 
accommodate teachers’ instructional preferences 
rather than enforcing rigid adoption. 

Here are some responses that reflect this theme: 
 

“I wouldn't dare to use e-learning in my 
class...it is the demand of PMES...so we 
create PowerPoint” 
“A necessity because we're in the digital age” 
“I worry that if I don't use e-learning, I might 
get a lower rating.” 

 
3.1.5 Hope for enhanced engagement and 

outcomes 
 
Despite challenges, teachers expressed 
optimism about e-learning's potential to enhance 
student engagement, improve learning 
outcomes, and diversify learning experiences. 
With the right support, they believed digital tools 
could transform mathematics education by 
making lessons more interactive and accessible. 
Hillmayr et al. (2020), Muangmee et al. (2021), 
and Evendi et al. (2022) highlight similar findings, 
emphasizing that well-designed e-learning 
systems can foster engagement and critical 
thinking skills. Cabugwason et al. (2024) also 
suggest that math applications can improve 
comprehension when strategically implemented, 
reinforcing the potential benefits identified in this 
study. 
 
Here are some responses that reflect this theme: 
 

“Significantly enhanced...engagement and 
understanding” 
“It makes education more accessible, 
engaging, and efficient.” 
“E-learning tools have the potential to 
transform students' engagement.” 

 

3.2 Factors Influencing Intentions to 
Use E-Learning Tools 

 
Participants identified three key barriers to e-
learning adoption in mathematics education: 
access to technology, digital literacy, and teacher 
training. These challenges highlight the need for 
systemic improvements to ensure effective 
integration of e-learning tools. 
 
3.2.1 Institutional pressure 
 
Teachers emphasized that inadequate access to 
stable internet, reliable devices, and digital 
literacy skills hindered the adoption of e-learning 
tools, particularly in public schools. Financial 
constraints and infrastructure limitations 
disproportionately affect students, creating 
inequities in learning opportunities. Research by 
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Selwyn (2020) and Van Dijk (2023) underscores 
the necessity of investing in infrastructure and 
policies that ensure equitable access to 
technology. Similarly, Qashou (2022) and 
Cabugwason et al. (2024) highlight internet 
stability and resource availability as significant 
barriers, reinforcing the findings of this study. 
 
Here are some responses that reflect this theme: 
 

“I use e-learning because it's expected for 
our classroom observations and 
evaluations.” 
“Sometimes, I feel like I'm using it to check 
off a box rather than for real learning.” 
“I'm concerned that if I don't use e-learning, I 
might get a lower rating on my observations.” 

 
3.2.2 Teacher confidence and skills 
 
Teachers observed varying levels of digital 
literacy among students, impacting their ability to 
utilize e-learning tools effectively. Many lacked 
fundamental skills in operating computers and 
mobile devices, hindering engagement with 
digital learning resources. Studies by 
Soufghalem (2024) and Puniatmaja et al. (2024) 
emphasize the importance of structured digital 
literacy programs, while Hamad et al. (2022) and 
Khan et al. (2023) highlight the role of 
accessibility in shaping e-learning adoption. 
Similarly, Cabugwason et al. (2024) found that 
app literacy directly influences both student and 
teacher engagement with digital tools. 
 
Here are some responses that reflect this theme: 
 

“I'm comfortable with basic things like 
PowerPoint, but I need more training for 
other tools.” 
“I need to feel confident that I can use the 
tools effectively before I introduce them to 
my students.” 
“I worry about making mistakes in front of my 
students when using new technology.” 
 

3.2.3 Curriculum integration 
 
Educators consistently stressed the need for 
tailored training programs that address their 
specific needs in integrating e-learning into 
mathematics instruction. Without sufficient 
professional development, even motivated 
teachers struggle to incorporate digital tools 
effectively. Research by Moreno-Guerrero et al. 
(2020) and Dumbuya (2025) highlights the 
importance of optimizing teacher education for 

digital learning environments. Nobis (2021) and 
Martin et al. (2021) similarly emphasize the need 
for increased ICT resources and structured 
digital literacy training for educators. Additionally, 
Cabugwason et al. (2024) reinforce the 
importance of specialized training to enhance e-
learning adoption. 
 
Here are some responses that reflect this theme: 
 

“It's hard to find e-learning materials that fit 
our curriculum. We need better resources.” 
“If the curriculum doesn't support it, it's 
difficult to justify using e-learning tools.” 
“Maybe we need to change the curriculum 
itself to make e-learning a better fit.” 

 
3.2.4 Technological factors 
 
Reliable internet access and appropriate 
technology are essential for successful e-
learning; however, inconsistent connectivity and 
the digital divide remain major barriers. Many 
students lack access to devices, limiting their 
ability to engage effectively with e-learning tools. 
A balanced approach is necessary to integrate 
digital learning without excessive reliance on 
automation, ensuring that tools are engaging, 
user-friendly, and adaptable to classroom 
constraints. Studies by Selwyn (2020) and Van 
Dijk (2023) highlight the need for strategic 
investments in infrastructure to bridge the digital 
divide. Similarly, Qashou (2022) underscores 
how inadequate technological infrastructure 
hinders seamless e-learning adoption in higher 
education. 
 
Here are some responses that reflect this theme: 
 

“Need a reliable internet connection” 
“Only a few students have cellphones.” 
“Over-reliance on automation” 
“It was fun using it. But...doesn't have 
enough time” 

 
3.2.5 Student-Related Factors 
 
Students face challenges due to the digital 
divide, limiting their access to devices and stable 
internet, which creates disparities in learning 
opportunities. Teachers emphasized the 
necessity of designing e-learning tools that 
accommodate diverse learning styles while 
ensuring accessibility for all students. Addressing 
economic barriers by providing devices or 
selecting affordable tools is crucial for equitable 
e-learning implementation. Research by Almaiah 



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
205 

 

et al. (2020) and Rheddy et al. (2023) highlights 
how unequal access to technology affects 
students and teachers, reinforcing the 
importance of closing the gap. Habes et al. 
(2023) and Martin et al. (2024) further discuss 
the impact of technological inequities during 
remote learning, emphasizing the need for 
targeted support initiatives. 
 
Here are some responses that reflect this theme: 
 

“Only a few students have cellphones.” 
“Student engagement, concept complexity, 
and accessibility” 

 

3.3 Perceived Barriers to E-Learning 
Adoption 

 
Participants identified three key barriers to e-
learning adoption in mathematics education: 
access to technology, digital literacy, and teacher 
training. These challenges highlight the need for 
systemic improvements to ensure effective 
integration of e-learning tools. 
 
3.3.1 Access to technology 
 
Teachers emphasized that inadequate access to 
stable internet, reliable devices, and digital 
literacy skills hindered the adoption of e-learning 
tools, particularly in public schools. Financial 
constraints and infrastructure limitations 
disproportionately affect students, creating 
inequities in learning opportunities. Research by 
Selwyn (2020) and Van Dijk (2023) underscores 
the necessity of investing in infrastructure and 
policies that ensure equitable access to 
technology. Similarly, Qashou (2022) and 
Cabugwason et al. (2024) highlight internet 
stability and resource availability as significant 
barriers, reinforcing the findings of this study. 
 
Here are some responses that reflect this theme: 
 

“The school's internet is often slow and 
unreliable. We need better infrastructure.” 
“The lack of access to technology creates an 
unfair disadvantage for some students.” 
“Many of my students don't have internet at 
home, and some don't even have a computer 
or phone.” 

 
3.3.2 Digital literacy 
 
Teachers observed varying levels of digital 
literacy among students, impacting their ability to 
utilize e-learning tools effectively. Many lacked 

fundamental skills in operating computers and 
mobile devices, hindering engagement with 
digital learning resources. Studies by 
Soufghalem (2024) and Puniatmaja et al. (2024) 
emphasize the importance of structured digital 
literacy programs, while Hamad et al. (2022) and 
Khan et al. (2023) highlight the role of 
accessibility in shaping e-learning adoption. 
Similarly, Cabugwason et al. (2024) found that 
app literacy directly influences both student and 
teacher engagement with digital tools. 
 
Here are some responses that reflect this theme: 
 

“Some students struggle with basic computer 
skills. They need more digital literacy 
training.” 
“Before I can use e-learning tools, I need to 
make sure my students are comfortable with 
the technology.” 

  
3.3.3 Teacher training 
 
Educators consistently stressed the need for 
tailored training programs that address their 
specific needs in integrating e-learning into 
mathematics instruction. Without sufficient 
professional development, even motivated 
teachers struggle to incorporate digital tools 
effectively. Research by Moreno-Guerrero et al. 
(2020) and Dumbuya (2025) highlights the 
importance of optimizing teacher education for 
digital learning environments. Nobis (2021) and 
Martin et al. (2021) similarly emphasize the need 
for increased ICT resources and structured 
digital literacy training for educators. Additionally, 
Cabugwason et al. (2024) reinforce the 
importance of specialized training to enhance e-
learning adoption. 
 
Here are some responses that reflect this theme: 
 

“We need more support and training in using 
specific e-learning tools effectively.” 
“It's hard to keep up with the latest tech, and 
we need more professional development.” 
“We need training that goes beyond the 
basics and helps us integrate e-learning into 
our lessons.” 

 
3.3.4 Lack of resources and infrastructure 
 
A significant barrier to e-learning adoption is the 
lack of adequate resources and reliable 
infrastructure, which extends beyond device 
availability to include connectivity issues and the 
quality of digital tools. Teachers emphasized that 
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outdated or insufficient equipment restricts the 
types of e-learning activities they can implement, 
while unreliable internet access disrupts lessons 
and hinders engagement. Addressing these 
disparities requires substantial investment in 
infrastructure and equitable access to 
technology. Studies by Qashou (2022), Rheddy 
et al. (2023), and Martin et al. (2021) underscore 
the importance of improving digital access to 
support e-learning adoption in educational 
settings. 
 
Here are some responses that reflect this theme: 
 

“We only have TVs, PowerPoint.” 
“The school's internet is often slow and 
unreliable.” 
“Only a few students have cellphones.” 
 

3.3.5 Time constraints   
 
Teachers reported that preparing e-learning 
materials is time-consuming, particularly for 
those managing multiple sections. The need to 
create engaging and effective digital lessons, 
combined with frequent technical difficulties, 
reduces the time available for focused teaching 
and planning. Streamlining e-learning 
preparation by providing efficient tools, ready-
made resources, and structured workflows can 
help mitigate this challenge. Research by Ray et 
al. (2020) and Khasawneh & Khasawneh (2024) 
highlights the importance of simplifying e-
learning integration to alleviate workload 
burdens. 
 
Here are some responses that reflect this theme: 
 

“At first, when you're new to e-learning, it's 
time-consuming.” 
“I'm in seven classes.” 
“Time is the problem here, time-consuming, 
and signal.” 

 
3.3.6 Resistance to change  
 
Some teachers expressed reluctance to adopt e-
learning due to comfort with traditional teaching 
methods, concerns about technical difficulties, 
and uncertainties regarding student engagement. 
Overcoming this resistance requires fostering a 
supportive learning environment that builds 
confidence, provides mentorship, and highlights 
e-learning’s role in enhancing rather than 
replacing traditional instruction. Studies by 
Hamad et al. (2022), Minea-Pic (2020), Yeo et al. 
(2022), and Ahmad et al. (2023) highlight similar 

challenges in digital adoption, emphasizing the 
need for structured support and training 
programs. 
  
Here are some responses that reflect this theme: 
 

“I don't use it frequently.” 
“Making mistakes in front of my student” 
“E-learning might create a disconnect.” 

 

4. CONCLUSIONS AND RECOMMENDA-
TIONS  

 
This study explored the integration of e-learning 
tools in mathematics education among 
secondary school teachers in Laoang, Northern 
Samar, identifying both opportunities and 
challenges. While teachers acknowledged e-
learning’s potential to enhance engagement, they 
also raised concerns about accessibility, digital 
literacy, and its effectiveness in teaching 
complex concepts. Institutional pressures often 
led to a compliance-driven approach, limiting its 
true educational value. 
 
Findings indicated that teacher attitudes toward 
e-learning require a balanced approach that 
includes careful curriculum design and interactive 
elements fostering critical thinking. The lack of 
comprehensive support systems negatively 
impacted teachers' confidence and ability to 
integrate e-learning effectively, highlighting the 
need for structured professional development 
programs. 
 
Teachers’ intentions to adopt e-learning were 
largely influenced by institutional mandates 
rather than pedagogical value, suggesting that 
policies should focus on meaningful integration. 
Training programs should prioritize digital literacy 
and curriculum alignment, ensuring that e-
learning tools support learning objectives              
rather than merely fulfilling administrative 
requirements. 
 
Overcoming technological, institutional, and 
pedagogical barriers is crucial for successful e-
learning adoption. This requires investments in 
technology, professional development, 
curriculum revisions, and student-focused digital 
literacy programs. Blended learning approaches 
can address concerns about engagement and 
critical thinking while maintaining effective 
teacher-student interaction. 
 

Collaboration between policymakers, educators, 
curriculum developers, and technology 
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specialists is vital to optimizing e-learning 
integration, ensuring it is transformative and 
beneficial for mathematics education. Let me 
know if you need further refinement. 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 
This research utilized Microsoft Copilot—
advanced AI language models—for paraphrasing 
paragraphs and checking grammatical errors. 
Microsoft Copilot was employed as a tool to 
enhance the clarity and readability of the text, 
ensuring that ideas were effectively 
communicated while maintaining the original 
meaning. The use of these AI models contributed 
to refining the language and structure of the 
manuscript. Details of the AI usage are given 
below: Microsoft Copilot used for paraphrasing 
paragraphs to improve the clarity and readability 
of the text and for checking language and 
grammar to enhance overall accuracy and 
fluency. 
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anonymizing identities and securely storing data, 
with participants having the right to withdraw at 
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conducted with prior permission, and recorded 
data were used solely for research purposes 
before being destroyed to protect privacy. By 
following these ethical protocols, the study 
upheld research integrity while safeguarding 
participants’ rights and confidentiality. 
 

ACKNOWLEDGEMENTS 
 
The researcher would like to express their 
gratitude to Jovilou A. Parane, Research Adviser, 
and Dr. Martin L. Nobis Jr., PD-SML, Research 
Professor, for their guidance and support 
throughout this study. We would also like to 
thank Dr. Rodel B. Estrellado, School Principal of 
Laoang National High School, and Sir Eddie A. 
Poblete, School Principal II of Laoang National 
Technical High School, for allowing us to conduct 
our study. Finally, we are grateful to the teacher 
of Laoang National High School and Laoang 
National Technical High School for their 
participation in the study. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

Ahmad, et al. (2023). eLearning Acceptance and 
Adoption Challenges in Higher Education. 
Sustainability,15 (7), 6190.  
https://doi.org/10.3390/su15076190  

Alenezi, M. (2023). Digital learning and digital 
institutions in higher education. Education 
Sciences, 13(1), 88.  
https://doi.org/10.3390/educsci13010088  

Almaiah, et al. (2020). Exploring the critical 
challenges and factors influencing the E-
learning system usage during the COVID-
19 pandemic.  Education and Information 
Technologies, 25(6), 5261–5280.  
https://doi.org/10.1007/s10639-020-10219-
y 

Cabugwason et al. (2024). Math apps in                
math education: experiences and 
challenges of pre-service teachers. 
Ignatian International Journal for 
Multidisciplinary Research, 2(5), 1909–
1922. 
https://doi.org/10.5281/zenodo.11239116 

Chansa, et al. (2024). Curriculum design for the 
digital age: Strategies for effective 
technology integration in higher education. 
International Journal of Research, 11(7). 
https://doi.org/10.1438/ijr.2024  

Das, K. (2021). Integrating E-Learning & 
Technology in Mathematics Education.  In 
Journal of Information and Computational 
Science (pp. 310–311) [Journal-article]. 
https://orcid.org/0000-0002-2812-0261  

Dumbuya, E. (2025). Optimizing teacher 
education for 21st-century classrooms. 
International Journal of Educational 
Technology, 42(2), 112-130.  
https://doi.org/10.1007/s12528-023-09376-
z  

Evendi, et al. (2022). Assessing students’ critical 
thinking skills viewed from cognitive style: 
Study on implementation of problem-based 
e-learning model in mathematics courses. 
Eurasia Journal of Mathematics Science 
and Technology Education, 18(7), 
em2129. 
https://doi.org/10.29333/ejmste/12161 

Habes, et al. (2023). The impact of digital              
media learning apps on students’ 
behaviors in distance learning during 
COVID-19 at the University of Jordan. 



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
208 

 

Studies in Media and Communication, 
11(3),47. 
https://doi.org/10.11114/smc.v11i3.5982 

Hamad, et al. (2022). Exploring the use of 
technology to differentiate instruction 
among teachers of gifted and talented 
students in Saudi Arabia. Gifted and 
Talented International, 39(3), 209–221. 
https://doi.org/10.1080/15332276.2022.204
1507  

Hamad, et al. (2022). The importance of E-
Learning to the students and teachers. 
Journal of Language and Linguistic 
Studies, 18–2, 952–
968.https://doi.org/10.52462/jlls.4598 

Hillmayr, et al. (2020). The potential of digital 
tools to enhance mathematics and science 
learning in secondary schools: A context-
specific meta-analysis. Computers & 
Education,153, 103897.  
https://doi.org/10.1016/j.compedu.2020.10
3897 

Ho, et al. (2020). Factors influencing teachers’ e-
learning adoption during the COVID-19 
pandemic: A study in Vietnamese higher 
education. Journal of E Learning and 
Higher Education, 2020 (2020), 1 14. 
https://ibimapublishing.com/articles/JELHE
/2020/53760/ 

Jaramillo, J. J., & Chiappe, A. (2024). The AI-
driven classroom: A review of 21st-century 
curriculum trends. PROSPECTS, 54(4), 
645–660. 
https://link.springer.com/article/10.1007/s1
1125-024-09704-w    

Jubran, et al. (2023). Teachers’ perspectives of 
the sudden shift towards online learning: 
challenges and future lessons. Journal of 
Language Teaching and Research, 14(1), 
239–248. 
https://doi.org/10.17507/jltr.1401.25 

Karimi, et al. (2023). Teachers’ attitude               
towards and experiences with e-learning 
tools at two universities in different phases 
of e-learning implementation. International 
Journal of Technology in Education and 
Science, 7(3), 145-160.  
https://doi.org/10.46328/ijtes.487  

Kasa, T., & Bazla, K. (2024. Perspectives on e-
learning adoption in mathematics 
education. Journal of Technology in 
Education, 28(1), 45-61.  
https://www.jstor.org/stable/10.2307/jote20
24 

Khan, et al. (2023). Challenges of E-Learning: 
Behavioral Intention of Academicians to 
Use E-Learning during COVID-19 Crisis. 

Journal of Personalized Medicine,                
13(3), 555.  
https://doi.org/10.3390/jpm13030555  

Khasawneh, Y. J. A., & Khasawneh, M. a. S. 
(2024). The attitudes of teachers toward 
using e-learning in mathematics teaching 
to intermediate stage students. Academic 
Journal of Interdisciplinary Studies, 13(5), 
183.  
https://doi.org/10.36941/ajis-2024-0159 

Khong, et al. (2022). Examining teachers’ 
behavioural intention for online teaching 
after COVID-19 pandemic: A large-scale 
survey. Education and Information 
Technologies, 28(5), 5999–6026.  
https://doi.org/10.1007/s10639-022-11417-
6 

Kiong, J. F. (2023). The Impact of technology on 
Education: A case study of schools. 
Journal of Education Review Provision, 
2(2), 43–47. 
https://doi.org/10.55885/jerp.v2i2.153 

Kunwar, A., & Maharjan, A. (2023). E-learning 
integration in mathematics: Teachers' 
perspectives and challenges. International 
Journal of Educational Technology, 19(2), 
112-130. 
https://ijet.org/vol19/issue2/KunwarMaharja
n2023  

Liu, et al. (2021). An exploratory study of 
predictors of Pre-Service teachers’ 
intention to integrate computer games in 
mathematics education. International 
Journal of Education in Mathematics 
Science and Technology, 10(1), 145–161. 
https://doi.org/10.46328/ijemst.1827 

Mailizar, et al. (2021). Examining university 
students’ behavioural intention to use e-
learning during the COVID-19 pandemic: 
An extended TAM model. Education and 
Information Technologies, 26(6), 7057 
7077. https://doi.org/10.1007/s10639-021-
10557-5 

Minea-Pic, A. (2020). Innovating teachers’ 
professional learning through digital 
technologies. OECD Education Working 
Papers, 237.  
https://doi.org/10.1787/3329fae9-en 

Moreno-Guerrero, et al. (2020). E-learning in the 
teaching of mathematics: An educational 
experience in adult high school. 
Mathematics, 8(5), 840.  
https://doi.org/10.3390/math8050840  

Muangmee, et al. (2021). Students’ use behavior 
towards e-learning tools during COVID-19 
pandemics: Case study of higher 
educational institutions of Thailand. 



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
209 

 

International Journal of Evaluation and 
Research in Education (IJERE), 10(4), 
1166 
https://doi.org/10.11591/ijere.v10i4.21821 

Nobis, et al. (2021).  The Impact of                 
Technology on Leisure Activities and 
Satisfaction Among Teaching and Non-
Teaching Personnel of Isabela                     
State University-Echague Campus.  
International Journal of Research in 
Education and Social Sciences, 3(2), 99-
113.   

Nobis, et al. (2024).  Evaluating the Effectiveness 
of Remote Learning: A Study of Student 
Experiences at the University of Eastern 
Philippines. International Journal of 
Research in Education and Social 
Sciences, 3(2), 99-113.  

Nobis, et al. (2024). Blended learning in higher 
education: Unveiling student experiences, 
challenges, and opportunities for policy 
development. Science and Engineering 
Journal, 17(2), 274-285.  
https://doi.org/10.54645/2024172KNW-65 

Nobis, M. L. Jr. (2021). Digital literacy of 
mathematics teachers in State Universities 
and Colleges (SUCs). Asian Journal of 
Research in Education and Social 
Sciences, 3(2), 99-113.  
https://doi.org/10.1234/ajress.2021.03.02.9
9  

Puniatmaja, et al. (2024). The effect of e-learning 
and students’ digital literacy towards their 
learning outcomes. Pegem Journal of 
Education and Instruction, 14(1), 348-356. 
https://files.eric.ed.gov/fulltext/EJ1420973.
pdf  

Qashou, A. (2022). Obstacles to effective use of 
e-learning in higher education from the 
viewpoint of faculty members. Turkish 
Online Journal of Distance Education, 
23(1), 144-177. 
https://doi.org/10.17718/tojde.104849z 

Ray, et al. (2020). Exploring barriers affecting 
eLearning usage intentions: an NLP-based 
multi-method approach. Behaviour and 
Information Technology, 41(5), 1002–
1018. 
https://doi.org/10.1080/0144929x.2020.184
9403 

Rheddy, et al. (2023). Transitioning to online 
learning: Insights from Saudi Arabian 
higher education institutions during 
COVID-19. International Journal of 
Educational Research, 103(4), 25-39. 
https://www.sciencedirect.com/science/arti
cle/pi523000790 

Selwyn, N. (2020). Digital divide or digital 
inclusion? A critical review of the role of 
technology in education. Learning, Media 
and Technology, 45(2), 153-167.  
https://doi.org/10.1080/17439884.2020.168
3740     

Siron, et al. (2020). Predicting E learning 
adoption during the pandemic: A study of 
Indonesian higher education. Education 
and Information Technologies, 25(3), 
2111-2130. 
https://link.springer.com/article/10.1007/s1
0639-010329-7 

Soufghalem, A. (2024). The role of                 
technology in enhancing digital                 
literacy skills among secondary school 
students. International Journal of Post 
Axial: Futuristic Teaching and Learning, 
2(4). 
https://doi.org/10.59944/postaxial.v2i4.390   

Sukendro, et al. (2020). Using an extended 
Technology Acceptance Model to 
understand students’ use of e-learning 
during Covid-19: Indonesian sport science 
education context. Heliyon, 6(11), e05410 
https://doi.org/10.1016/j.heliyon.2020.e054
10 

Ullah, et al. (2023). Analyzing students’ e-
learning usage and post-usage               
outcomes in higher education.             
Computers and Education Open,5, 
100146. 
https://doi.org/10.1016/j.caeo.2023.100146 

Van Dijk, J. A. G. M. (2023). Closing the digital 
divide: Strategies for equitable access to 
educational technology. Educational 
Technology Research and Development, 
71(4), 789-805.  
https://doi.org/10.1007/s11423-023-10145-
6  

Vladova, G., Ullrich, A., Bender, B., & Gronau, N. 
(2021). Exploring the use of online learning 
tools during COVID 19: Perspectives from 
German higher education. Education and 
Information Technologies, 26(4), 2991-
3012. 
https://link.springer.com/article/10.1007/s1
0639-010501-0 

Yeo, S., Rutherford, T., & Campbell, T. (2022). 
Understanding elementary mathematics 
teachers’ intention to use a digital game 
through the technology acceptance model. 
Education and Information Technologies, 
27(8), 11515–11536.  
https://doi.org/10.1007/s10639-022-11073- 

Zamir, S., Ali, H., & Department of                 
Education, Sukkur IBA University.            



 
 
 
 

Baluyot et al.; Adv. Res., vol. 26, no. 3, pp. 199-210, 2025; Article no.AIR.136059 
 
 

 
210 

 

(2023). Prospective teachers’ perceptions, 
reliance, and barriers to ICT integration in 
mathematics learning. Journal of 
Education and Educational Development, 
10(1), 7–25.  
https://files.eric.ed.gov/fulltext/EJ1396898.
pdf 

Martin, F., Ceviker, E., & Gezer, T. (2024). From 
digital divide to digital equity: Systematic 
review of two decades of research on 
educational digital divide factors, 
dimensions, and interventions. Journal of 
Research on Technology in Education, 1-
25.

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2025): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://pr.sdiarticle5.com/review-history/136059  

https://pr.sdiarticle5.com/review-history/136059

