AN EVALUATION OF HOW TECHNOLOGY IMPLEMENTATION
IMPACTED STUDENTS LEARNING IN THIRD LEVEL EDUCATION

(UNDERGRADUATES AND POSTGRADUATES) DURING THE COVID-19
PANDEMIC

Deborah Akinbami
X17382713

2025



DECLARATION

I, Deborah Akinbami, hereby declare that this dissertation report is my original work and has been
completed as part of the requirements for the award of a bachelor's degree in business at National
College of Ireland

All sources of information used in the course of this research have been appropriately
acknowledged and referenced. To the best of my knowledge, this dissertation has not been
submitted, either in whole or in part, for the award of any other degree or qualification in this or
any other institution.

Signed:

Deborah Akinbami

Student Number: X17382713
Date: July 2025



ACKNOWLEDGEMENTS

First and foremost, I give all glory and thanks to God Almighty for granting me the strength,
wisdom, and perseverance to complete this research. Without His grace, this journey would not
have been possible and complete. I would also like to express heartfelt appreciation to my
classmates for their encouragement, shared insights, and offered their time and support during the
course of this research. Your contributions, whether through thoughtful discussions or shared
experiences, helped shape the direction and depth of this work.

I extend my thankful gratitude to my supervisor, Robert Macdonald, whose guidance, support, and
constructive feedback have been invaluable throughout the course of this study. Without your
mentorship this research wouldn’t be what it is today, you have also contributed greatly to my
personal and academic growth over the years.

To my friends, thank you for your constant motivation and for always believing in me, even during
the most challenging moments. I appreciate all your spontaneous calls of encouragement. Your
encouragement and support lifted my spirits and helped me stay focused.

Finally, to my family, especially my son Joshua your unwavering love, prayers, and support have
been the foundation of my journey. I am especially grateful for your understanding, patience, and
sacrifices which have made this academic pursuit possible. Thank you for being my greatest
cheerleaders.

This study is a reflection of the collective support I have received from all of you, and I am deeply
grateful.



ABSTRACT

This study investigated the impact of technology implementation on student learning in third-level
education during the COVID-19 pandemic, focusing on undergraduate and postgraduate students
in Irish universities. The pandemic-induced shift to online education posed significant challenges
and opportunities, raising questions about the quality, accessibility, and effectiveness of virtual
learning platforms. The research problem addressed in this study centres on the need to evaluate
how online technologies influenced educational outcomes, student engagement, and the usability
of digital tools amidst emergency remote teaching. A descriptive quantitative survey was
conducted with 77 students, schooling in third-level institutions in Ireland, employing a structured
online Google Forms questionnaire to gather data their experiences with online learning.
Frequency tables, bar charts, and comparative analysis were used to interpret the data, guided by
four key objectives: perceived quality of education, student engagement, barriers to learning, and
effectiveness of digital platforms and lecturer competence. The findings revealed that most
students perceived technology as having a somewhat positive or very positive impact on learning
quality. Engagement levels varied, with a majority participating frequently in online classes,
though a significant minority reported low or no engagement. Key barriers included difficulty
focusing at home, limited interaction with lecturers, and mental health stress. While digital
platforms were generally deemed effective, limited training and disparities in lecturer competence
influenced outcomes. This research contributes to the growing body of literature on digital
education by providing student-centred insights into the successes and shortcomings of pandemic-
era online learning. The study concludes that while online technologies supported continuity in
education, future improvements require equitable access, effective training, and pedagogically
driven digital integration.

Keywords: Online learning, Digital tools, COVID-19 pandemic, Student engagement, Higher
education, Technology implementation, Ireland
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INTRODUCTION

In late 2019, the outbreak of COVID-19 prompted an unprecedented global shift across every
aspect of society, including education (Selingo et al., 2021). Although the pandemic context is
important, the more critical issue and the focus of this study lies in how third-level education
systems were compelled to transform rapidly from face-to-face and traditional instruction to
technology-mediated learning environments (Mazurek, 2022). This shift, which was sudden,
complex and widespread, has had profound implications for students as well as lecturers and

institutions alike (Stracke et al., 2022).

In Ireland, all schools, universities, and childcare services were closed in March 2020 following
government guidelines issued by Taoiseach Leo Varadkar (McGuire, 2023). Third-level education
institutions remained partially or fully closed for nearly two academic years, prompting a
fundamental restructuring of learning and teaching methods (Debes, 2021). Almost overnight,
universities were required to abandon physical classrooms in favour of virtual ones. The rapid
relocation of teaching to online platforms implied that institutions had to scale up or adopt digital

technologies and tools, often with little preparation or long-term planning.

This dramatic shift to online learning presented both significant opportunities and challenges as
well. Most universities made substantial investments to convert face-to-face curricula into virtual
formats (Liberman et al., 2020). However, the implementation of online learning on such a scale
demanded that lecturers, students, and administrative staff adapt quickly to new modes of
interaction and unfamiliar technologies. If possible, such a transition would have occurred
gradually. This would have allowed time for careful planning, infrastructure development and
training. In its place, many stakeholders were exposed to a process of trial and error to navigate
online education (Samat et al., 2020). This study examines the impact of this technological
transformation on student learning at the third level, with a focus on undergraduate and
postgraduate students in Ireland. Particularly, this research evaluates the effectiveness of
synchronous online learning. This was the primary mode of instruction used during the pandemic.

It determined student engagement, outcomes and experience (Qiao & Yijun, 2023).

For online learning systems to be effective, there must be a successful interaction of a range of

components. According to Azhari and Ramadan (2022), these include digital infrastructure as well
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as lecturer competency, pedagogical strategies, student adaptability and access to resources. This
study examines how these components functioned in real-world scenarios during the pandemic.
As Belt and Lowenthal (2023) observed, institutions must fully understand the strengths and
limitations of online learning to be productive. Therefore, this study is a critical approach which

aims to assess not just whether online education occurred, but how it did and what its effects were.

The core of this research focuses on synchronous online learning. It is where lecturers and students
interact in real-time via digital platforms (e.g., Google Meet, Microsoft Teams and Zoom). Though
dynamic, this mode of learning requires more engagement and structure than asynchronous
learning, as it simulates the classroom environment to some extent (Gomez-Rey et al., 2018). My
focus on synchronous learning is to reflect its dominant use during the pandemic in Irish higher
education (Farrell et al., 2021) and its potential to mirror the experiences found in traditional
classroom environment. Fortunately, this digital transition did not happen in a vacuum. Society
across different sectors was already experiencing a steady increase in the use of technology,
including education (OECD, 2023). Before the pandemic, many institutions had begun integrating
digital tools into teaching. For example, in their report, Cornman et al. (2020) stated that in the
United States, average school district spending on information and communications technology
(ICT) services, equipment and supplies increased from $77,657 in 2015 to $300,336 in 2017. This
increase demonstrates that pedagogical technology was already gaining ground before its adoption

was accelerated at the instance of the global health crisis.

However, the unforeseen nature of the disruption caused by the pandemic revealed significant
disparity concerning preparedness and infrastructure. Lecturers as well as students had to adjust
quickly to unfamiliar digital platforms. This required both emotional resilience as well as technical
competence (Akram et al., 2021). First of all, this transition impacted student engagement, the
quality of education and the general academic experience (Svihus, 2024). This is why this study
will be evaluating the perceived impact of online technology on the quality of education received
by third-level students during the COVID-19 pandemic. The study will determine whether
technology-enhanced education diminished or improved students’ learning outcomes, from both
personal and academic perspectives. Secondly, the study seeks to assess the nature of participation

in virtual learning environments particularly student engagement levels during synchronous online
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classes. Online engagement is perceived as multilayered. This is because it includes presence,
motivation, communication and interactivity (McManus et al., 2024). Understanding how students
engaged, or failed to engage, will offer important insights into the effectiveness or otherwise of

online learning.

Thirdly, this study aims to identify the most common personal, technological and environmental
challenges that students encountered during this period. Research shows that barriers could include
lack of access to devices, poor internet connectivity, emotional and mental health challenges or
home distractions (Khawaja et al., 2023; McManus et al., 2024). This research aims to contribute
to understanding the equity issues in technology-mediated education by identifying these barriers.
Lastly, this study will examine the perceptions of students and lecturers regarding the interactivity,
usability and pedagogical effectiveness of the online platforms used. Technologies such as Zoom,
Blackboard and Moodle became significant to teaching during this period, but how they were used
defined their effectiveness as Svihus (2024) echoes. While some lecturers struggled, others
excelled at leveraging these platforms for effective student engagement (Shoaib et al., 2023).
Understanding how both groups experienced these tools can inform future training and

implementation strategies.

Overall, the aim of this study is to build/achieve a better understanding of how technology reshaped
third-level education during the COVID-19 pandemic. The study will highlight what worked well
and what did not, and present evidence-based insights that can guide future policy and practice.
The integration of digital tools in education is likely to continue despite that the pandemic has
officially ended. Lessons learned during that period can influence long-term strategies for blended
and fully online learning. This would ensure that future implementations are more effective,
efficient and equitable. This study also has implications for curriculum developers as well as
policymakers. According to Ali (2020), introducing ICT literacy at earlier stages of education
(primary and secondary levels) would better prepare students for the increasing reliance on digital
pedagogy in higher education. Such understanding would help enhance the inclusivity of modern

education systems and bridge digital divides.

To close this introduction, this research is not merely about the pandemic, even though COVID-

19 serves as the catalyst. It is about how third-level institutions adapted to a crisis through
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technology; how students experienced this change, and what this means for the future of education
in a digitally advancing world. This study offers a comprehensive evaluation of the role of
technology in shaping learning outcomes during one of the most transformative periods in modern

education history by exploring the key variables of quality, engagement, barriers, and usability.
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LITERATURE REVIEW

2.1 Introduction to Educational Technology

Educational technology has evolved to become a foundational element in modern learning
environments from being merely supplementary tools in the past. According to Christensen (2011,
2024), from the 1960s onward, innovations such as the BASIC programming language enabled
students to directly engage with computing. The Vocational Education Act of 1963 in the U.S.
also marked an important milestone by enabling funding for early classroom technology (Cornman
et al., 2020). Subsequent decades have witnessed the development of personal computers as well
as the integration of digital tools/technologies into schools and universities (OECD, 2023). In
contemporary times, digital platforms are now often used to assess, deliver and support learning
at all educational levels (Dennen & Jones, 2023). Learning management systems (LMS), including
Blackboard, Moodle and Canvas, enabled online coursework, assessments as well as
communication. A study argues that such digital integration increases student motivation and
participation in their studies (Mmakola & Maphalala, 2023). Dennen and Jones (2023) also believe

that it enhances inclusion, especially for remote learners.

In third-level education, blended learning models had begun gaining traction before COVID-19
(Samat et al., 2020). This development was influenced by institutional priorities and staff
readiness, although adoption remained uneven (Shahin, 2021). COVID-19 accelerated this shift.
It forced universities to adopt technology urgently and universally (Stankovska et al., 2021). This
study builds upon that context. It seeks to assess how students experienced the sudden integration

of technology during the pandemic and its implications for future digital education practices.

2.2 The Impact of COVID-19 on Third-Level Education

The COVID-19 pandemic triggered a global shift to emergency remote learning from traditional
education. According to the UNESCO (2020), over 1.5 billion students in 190 countries by mid-
2020 were affected by school closures. Third-level institutions in Ireland shut down abruptly in
March 2020, forcing universities to migrate assessments, courses and support online (McGuire,
2023). Despite prior limited usage, platforms such as Moddle, Microsoft Teams became essential.

System-wide unpreparedness was exposed by this transition. While institutional support was often

13



inconsistent, many lecturers lacked the digital training required to deliver effective online
instruction. Additionally, students encountered numerous challenges (e.g., limited access to
devices, poor internet connectivity, etc.) (Toquero, 2020). Both educators and learners, as Ali
(2020) observed, were forced into emergency modes of teaching, sometimes without sufficient

resources or structured planning.

A critical question remains: did this transition represent a temporary technological fix or
pedagogical progress? This is because Barbour et al. (2020) caution against mixing up emergency
remote teaching with high-quality online education because the latter requires intentional
instructional design and support. The pandemic exposed different learning experiences and digital
inequalities (Dubey & Pandey, 2020; Khawaja et al., 2023). Understanding these distinctions is
important to improve future technology use in higher education, especially moving beyond crisis

response to inclusive and sustainable digital learning models.

2.3. Objective 1: Perceived Impact of Technology on Quality of Learning

There has been significant debate around the perceived quality of education delivered to students
in higher education with the sudden reliance on online technology during the COVID-19 pandemic
(Abu Talib et al., 2021; Rani et al., 2025). The sudden transition of students to digital platforms
from traditional face-to-face classrooms required that they adapt to new learning environments
under often challenging circumstances. Examining students’ perception of the quality of such
digitally delivered education is critical for understanding whether technology was merely a
stopgap solution during the global crisis or whether it served as an effective alternative. From the
literature, there are mixed results in terms of students’ satisfaction and performance. While some
students found the digital format less engaging and harder to follow (Selvanathan et al., 2023),
others reported increased convenience and flexibility with online learning (Stankovska et al., 2021;
Xu & Xue, 2023). An important variable to understand is the mode of online delivery, that is,
synchronous versus asynchronous. Synchronous learning, involving real-time interaction through
platforms such as Microsoft Teams or Zoom, helped a lot to encourage live discussions and
recreate aspects of a classroom environment. In contrast, asynchronous modes, relying on forums,
readings and recorded lectures, offered greater flexibility but less direct engagement (Rani et al.,

2025). According to Xu and Xue (2023), although student satisfaction with synchronous learning

14



was generally higher, it was not necessarily associated with better learning outcomes. This view
reflects findings by Belt and Lowenthal (2023) and Bailey et al. (2023) who found in their studies
that real-time interaction contributed to a sense of connection with peers and lecturers, but that due

to scheduling conflicts and screen fatigue, not all students preferred this format.

User capabilities contributed significantly to shaping student perceptions of quality. Research
shows that the use of interactive tools such as instant chat features, collaborative documents and
live polls allowed students to participate more actively during lessons (Bozkurt & Sharma, 2020).
Video content, both pre-recorded and live, also supported various learning styles. It allowed
students to revisit, rewind or pause complex topics at their own pace. Learning management
systems (LMS) (e.g., Blackboard and Moodle) further enhanced structured learning by offering
centralised access to course materials, assignment submissions, and feedback. According to
Rosério and Dias (2022), LMS platforms became the backbone of remote learning, helping

students to stay organised amidst a disrupted academic calendar and to manage their workloads.

There were various pedagogical outcomes of these technological tools depending on how
effectively they were integrated into course design. Gamified quizzes, breakout rooms and
multimedia tools, when creatively used enhanced student engagement and helped to strengthen
their understanding of major concepts (Despitasari & Joni, 2025). These strategies fit with the
principles of active learning, where students are encouraged to participate, reflect, and collaborate
rather than passively absorb content (Alenezi, 2023). According to Qiao and Yijun (2023), active
learning strategies such as peer teaching, group work and problem-solving exercises became
crucial for students’ long-term retention and deeper understanding. Nevertheless, these tools were
as effective as the instructors’ ability to design lessons that leveraged their functionalities and the

familiarity of the instructors with digital pedagogy.

This transition raises the following questions: are better tools essentially leading to better
pedagogy, or are they merely substituting traditional delivery methods without genuine
transformation? The answer appears to lie in the preparedness of instructors and instructional
intent. In other words, while digital tools can enhance learning quality, if used to simply replicate

face-to-face lectures in a virtual format without adaptation, their potential will be diminished. For
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example, a PowerPoint presentation read aloud over Zoom is unlikely to yield better results than
an in-person seminar that encourages discussion and inquiry. This suggests that the quality of
learning during that period was determined by both technology availability and the educators’

ability to redesign instructional approaches which are suitable for the new environment.

2.4 Objective 2: Student Engagement in Online Learning

According to Bond and Bedenlier (2019), there is a common recognition that student engagement
is a major factor in academic success. Nonetheless, the rapid shift to online learning during the
COVID-19 pandemic presented significant challenges to maintain high levels of student
motivation, interaction and participation. Engagement in a traditional classroom setting is often
enabled through physical presence, peer interaction and spontaneous dialogue (Martin & Borup,
2022). However, new strategies had to be adopted to stimulate student involvement with the advent
of remote learning, especially synchronous delivery methods. In synchronous online
environments, educators attempted to recreate classroom dynamics through the use of virtual tools
such as breakout rooms, live discussion forums and group work (Belt & Lowenthal, 2023). These
interactive elements were designed to support active participation and peer collaboration. For
example, breakout rooms offered smaller spaces to students for dialogue, which enabled
personalised and focused discussions. These features, when facilitated effectively helped to build
a sense of classroom community and sustain attention (Qiao & Yijun, 2023). However, these
strategies were not without limitations. One commonly cited challenge was the use, or lack, of
cameras during online sessions (Rasheed et al., 2020). While keeping cameras on could increase
accountability and visual interaction, many students chose to leave them off due to concerns
around internet bandwidth, privacy or simply discomfort. This often created a disengaged
atmosphere where lecturers were met with silent screens, making it difficult to gauge student

understanding or reactions in real time.

At the same time, social and emotional disconnect was a key barrier to meaningful engagement.
According to Bozkurt and Stracke (2022), the absence of face-to-face cues, such as body language,
tone, and eye contact, impacted how students perceived their connection to peers and lecturers.
Many students reported feeling mentally fatigued or isolated, a situation that led to less motivation
to actively engage. Masalimova et al. (2022) also observed that the lack of social presence in online
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classrooms can negatively affect student emotional well-being and morale. Mental health
challenges such as loneliness, anxiety and burnout were frequently reported, particularly among
students who did not have structured routines or supportive home environments (HSE, 2020a).
Students found it harder to maintain a sense of academic motivation and belonging without such
informal interactions which normally occurred on campus, before or after class, in communal

spaces or during group study.

Despite these obstacles, some students preferred the flexibility of synchronous distance education
(SDE). Findings from a study showed that SDE was often rated more highly in terms of student
satisfaction even though it did not outperform asynchronous or face-to-face learning formats in
terms of measurable effectiveness (Xu and Xue, 2023). This student satisfaction may have arisen
from easy access to real-time instruction while remaining in a comfortable or familiar
environment. Students who had strong digital skills and were self-motivated were more likely to
thrive in such environments. Nevertheless, for others, especially students who found it difficult to

stay focused in online settings or relied on in-person support, engagement declined sharply.

This review shows that technology provided both opportunities and obstacles for student
engagement in higher education during the pandemic. While the overall level of engagement was
mediated by technological, emotional and pedagogical factors, synchronous learning
environments offered innovative tools for student interaction. Future digital education must move

beyond technical delivery to address the deeper relational and motivational needs of learners.

2.5 Objective 3: Barriers to Access and Effective Learning

In many cases, the rapid transition to online education during the COVID-19 pandemic exposed
and worsened existing challenges that prevented student access to effective learning (Rapanta et
al., 2021). These barriers included technical, environmental, institutional and psychological
challenges (Rasheed et al., 2020). Identifying and critically examining these barriers is crucial for
understanding the differences in students’ experiences and for coming up with strategies to create
a more supportive and inclusive digital learning environment in future educational crises or

reforms.
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The first pressing and immediate challenge was technological access. According to Didenko et al.
(2021), the success of online education was heavily dependent on access to devices such as tablets
or laptops, as well as stable internet connections. Nevertheless, many students did not have reliable
access to either the devices or stable internet connection. This forced some students to rely on their
mobile phones or share a single device among multiple household members, a situation that is
poorly suited for rigorous academic work (Dempsey et al., 2020). Synchronous learning was also
impeded by unstable internet connections. According to Belt and Lowenthal (2023), this caused
students to become disconnected during assessments or miss vital parts of their lectures.
Furthermore, many students found it difficult to efficiently submit their assignments or navigate
their course materials due to their unfamiliarity with learning management systems. Czerniewicz
(2020) emphasised that students who lacked prior experience with digital platforms were exposed
to a difficult learning curve, which prevented them from effectively engaging with content and

assessments on such platforms.

Secondly, the effective learning of many students was hindered by substantial psychological and
environmental challenges. Typically, remote learning required students to adapt to home
environments that were not always conducive to academic focus (Ali, 2020). For those living in
large households or shared accommodations, a lack of dedicated or quiet study space was a
constant challenge. This was even made more difficult by distractions from younger siblings,
household responsibilities or noise pollution, which altogether unsettled students’ routine and
concentration (Rosario & Dias, 2022). Psychologically, students faced increased feelings of
demotivation, loneliness and anxiety owing to the isolation from peers and campus life (Selingo
et al., 2021). Many of them reported higher levels of stress caused by workload pressure,
uncertainty and reduced access to on-campus mental health support (Mulder et al., 2023). The
emotional toll of learning in isolation and the fear of economic insecurity and illness impacted

negatively on their overall well-being and academic performance (HSE, 2020a, 2020c).

Thirdly, there was uneven institutional support recorded during the period. While some
universities struggled to respond effectively or promptly to student needs (Farrell et al., 2021),
others provided assistance through device loans, digital literacy workshops or extended deadlines

(Longhurst et al., 2020). The support systems in place, in many cases, were not easily accessible,
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especially for students already marginalised or those unfamiliar with navigating university
bureaucracies (Dunne et al., 2020). A visible gap existed between students’ lived experiences and
institutional policies at that time (Bray et al., 2020). For example, announcements about emergency
funds or virtual counselling services often failed to reach students who needed them most.
Sometimes the application processes were very time-consuming and complex (Czerniewicz,
2020). This created a disconnect between policy intention and practical implementation, raising
concerns about how well institutions had anticipated and planned for the diverse needs of their
student populations. As Gaba et al. (2021) argue, the pandemic did not affect all students equally.
Geographic location, socioeconomic status and prior access to technology determined who was
able to continue to learn effectively and those who could not or had to jump many hurdles to do

SO.

2.6 Objective 4: Staff Training, Technology Usability, and Pedagogical Effectiveness
The COVID-19 pandemic brought unprecedented demands on third-level education staff. While

students faced adjustment challenges, educators were equally tasked with rapidly adopting
unfamiliar technologies to continue delivering instruction (Falode et al., 2020). This section
critically evaluates staff preparedness, platform usability, and the extent to which pedagogical
goals were supported during this digital transition. One of the most immediate challenges was the
lack of training in digital instruction. Most lecturers had little or no formal preparation in online
teaching, leading to a reactive rather than planned transition (Onéral & Kurtulmus-Yilmaz, 2020).
As Bailey et al. (2022) observed, effective digital learning depends not only on technical
competence but also on the integration of sound pedagogical strategies. Akram et al. (2021) further
argued that without a framework like Technological Pedagogical Content Knowledge (TPACK),
staff often rely on surface-level use of digital tools. Educators are encouraged by TPACK to
understand the connection that content, pedagogy and technology have, which supports depth and

engagement in digital education.

Staff attitudes also played a critical role. While some educators embraced digital innovation, others
felt reluctant or overwhelmed to adapt. According to Hashemi et al. (2022), openness to ICT and
staff motivation strongly impacts the success of educational technology. Many lecturers in practice

defaulted to direct lecture formats using platforms such as Zoom without adjusting teaching styles
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for online engagement (Dennen & Jones, 2023). This reduced interactivity limited the potential
for active learning. The teaching quality was substantially impacted by the usability of platforms.
For example, the use of Microsoft Teams, Zoom and Moodle was prevalent, but each came with
its unique challenges. For example, although effective for breakout sessions and live interaction,
Zoom was criticised for lacking academic structure and causing fatigue (Rani et al., 2025).
Microsoft Teams integrated multiple features but had a difficult learning curve. While Moodle
offered strong administrative capabilities for assessments and feedback, its interface was often
seen as outdated (Rosario & Dias, 2022). Students’ experiences with Google Meet also varied.
Some appreciated its simplicity, while others found it lacked the interactivity that engaged learning
requires (Rani et al., 2025). These issues demonstrate that platform design and user experience are

critical to have meaningful digital education.

During that period, Learning Management Systems (LMSs) contributed immensely to structured
learning (Rosério & Dias, 2022). Using LMSs, lecturers were able to manage their coursework,
track student participation and provide feedback (Stankovska et al., 2021). LMSs supported
diverse assessment formats and promoted consistency when used effectively. However, their
impact heavily depended on staff and student proficiency with the system. Unfamiliarity with the
technology and poor navigation at times undermined their potential. This points to the need for
user-centred design and adequate orientation for users (Tugun et al., 2020). A key concern that
emerged was whether these tools were built with education in mind. For example, it was
considered that Zoom and Teams were originally corporate tools repurposed for academic use.
Without integrated instructional functionalities, their effectiveness was limited unless instructors
actively redesigned their teaching methods. Going forward, institutions must invest in staff
pedagogical training as well as technological access. This could include sustained professional
development, embedding ICT skill-building into institutional culture and collaborative
knowledge-sharing networks. In sum, while educators demonstrated resilience, confidence,
disparities in training and platform usability influenced the effectiveness of online teaching. Future
strategies will have to guarantee educator readiness by prioritising system-wide investment,

continuous support and pedagogically grounded technology use.
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2.7 Synthesis and Gaps in the Literature

Research on educational technology, especially in the context of the COVID-19 pandemic,
provides valuable insights into the potential and challenges of digital learning environments. What
clearly emerges from existing research is that when technology is effectively implemented, it can
substantially enhance educational access, flexibility, and engagement (Angellika et al., 2022).
Active learning and participation in higher education are widened through tools such as multimedia
learning aids, learning management systems (LMS) and video conferencing. Many studies have
mentioned that students often access diverse formats suited to their learning preferences (Gaba et
al., 2021), engage in asynchronous discussions (Belt & Lowenthal, 2023) and benefit from the
ability to revisit recorded materials (Qiao & Yijun, 2023). These developments indicate a major

transition in the third-level education landscape.

Additionally, the literature shows that that educator readiness is a fundamental factor influencing
the success of technology-enhanced learning. Studies by Bailey et al. (2022) and Dennen and
Arslan (2022) reference the importance of teacher training, pedagogical adaptability and digital
literacy. Likewise, student context (e.g., internet connectivity, access to devices and mental
health), influences the effectiveness of digital learning (Selvanathan et al., 2023). It becomes
apparent that the pandemic period revealed how disparities in infrastructure and support can result
in unfair educational outcomes, heavily pointing to the need to put in place equity-focused digital

strategies.

However, notable gaps remain despite this growing body of work. One such gap is the limited
understanding of how different student cohorts, specifically undergraduates versus postgraduates,
experienced the transition to online learning. Much of the literature treats students as a
homogeneous group, overlooking variations in workload, academic maturity and autonomy that
may affect their engagement with digital platforms. Moreover, there is insufficient cross-sectional
empirical research on the academic and psychological impacts of extended online learning periods.
Little known also is the sustainable institutional strategies needed to ensure that there is
development in digital pedagogy and ongoing staff training. Some of these gaps will be addressed
by this study through a structured and empirical examination of the impact of technology on
student learning during the COVID-19 pandemic with focus on Ireland.
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2.8 Overriding Research Question and Objectives of the Study

The central research question for this study is What were the impacts, challenges, and effectiveness
of online learning during the COVID-19 pandemic as experienced by third-level students? 1t is
both timely and significant. The COVID-19 pandemic forced a rapid transition in educational
delivery methods, especially in higher education, where institutions shifted to digital platforms
almost overnight from traditional in-person instruction (Farrell et al., 2021). While this change
enabled learning continuity, it also revealed gaps in staff and institutional preparedness,
pedagogical practice and technological infrastructure. Understanding how students experienced
this transition is essential for evaluating the quality of education delivered during this period and
for guiding future policy and investment in digital education, particularly in Ireland. The aim of
this research is to collect students’ perspectives and, based on those, provide actionable insights
into what worked, what failed, and how educational institutions in Ireland can build more

inclusive, resilient and effective digital learning environments going forward.
The following objectives are formed to answer the research question above:

i.  To evaluate the perceived impact of online technology on the quality of education received

by third level students during the COVID-19 pandemic.

ii. To assess student engagement levels during synchronous online classes and their

participation in virtual learning activities.

iii.  To identify the most common technological, environmental, or personal barriers students

faced in accessing and benefiting from online education.

iv.  To examine student and lecturer perceptions of the usability, interactivity, and pedagogical

effectiveness of the online learning platforms used.
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METHODOLOGY

3.1 Research Methodology Overview

This study aims to investigate the impacts, challenges, and effectiveness of online learning during
the COVID-19 pandemic as experienced by third-level students in Ireland. The study is guided by
four objectives: (1) to evaluate the perceived impact of online technology on the quality of
education; (2) to assess student engagement during synchronous online classes; (3) to identify
common technological, environmental, or personal barriers to effective learning; and (4) to
examine the usability, interactivity, and pedagogical effectiveness of online learning platforms.
Grounded in a positivist paradigm, this research assumes that reality is objective, measurable, and
best understood through quantifiable data (Saunders et al., 2019). This paradigm fits with the aim
of the study which is to generate quantifiable data based on patterns in participants’ responses. It
supports the use of statistical analysis to identify trends and test relationships in how technology

impacted learning experiences during the pandemic (Creswell & Creswell, 2018).

3.2 Theoretical Influences

To inform its methodological approach and interpretation of data, this study draws upon two key
theoretical frameworks: the Technology Acceptance Model (TAM) and Constructivist Learning
Theory. These perspectives are complementary. They provide both a technological and
pedagogical lens for understanding students’ experiences with online learning during the COVID-

19 pandemic.

Developed by Davis in 1989, the Technology Acceptance Model (TAM) is a widely recognised
framework used to assess users’ acceptance of and interaction with technology. The model posits
that two primary factors, perceived usefulness (PU) and perceived ease of use (PEOU), predict an
individual's intention to use a particular technology (Bailey et al., 2022). With regard to thjs study,
TAM is highly suitable because it offers a structured basis for examining how students and
lecturers evaluated online learning tools during the pandemic. For instance, students’ engagement
with platforms (e.g., Moodle or Zoom) is likely guided by how useful they found these

platforms/tools in supporting their learning and how easy they were to navigate. TAM has been
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validated across various educational settings and is often used in studies examining learning

technologies (Venkatesh & Davis, 2000).

Constructivist Learning Theory is the chosen secondary theoretical influence in this study. It is an
offshoot of the work of Piaget and Vygotsky. It provides a pedagogical foundation for
understanding online engagement, viewing learning as an active process where students construct
knowledge by interacting, experiencing and reflecting (Fosnot, 2013). In digital learning settings,
tools such as discussion boards, real-time quizzes and virtual breakout rooms are designed to
support these interactive experiences (Xu & Xue, 2023). Thus, constructivism helps frame how
technological features can enhance or limit deep learning and meaningful engagement during

synchronous online sessions.

Using these theories, this study aims to provide a more holistic evaluation of online education.
While TAM focuses on usability and attitudes toward technology, constructivism emphasises
pedagogical effectiveness and learner interaction. This dual-theory approach ensures that the study
addresses both technical functionality and educational value, two pillars that are essential to

understanding online learning experiences of students.

3.3 Data Collection Methods

This study will be employing a survey-based data collection method to effectively explore how
technology impacted third-level students’ learning experiences during the COVID-19 pandemic.
According to Saunders et al. (2019), the survey method is common in social and educational
research, and is valued for its scalability, efficiency and capacity to collect standardised data
(opinions, behaviours or attitudes) across a large sample. A structured questionnaire was
developed using Google Forms, chosen for its user-friendly interface, cost-effectiveness and ease
of access for participants using various devices. Given that the focus of the study is on achieving
quantitative outcomes, this tool is specifically suitable for capturing data that can be analysed

statistically.

a. Survey Instrument Development
The primary data collection tool for this study is a structured questionnaire designed using Google

Forms. Chosen for its low cost, remote functionality and accessibility, this instrument will enable
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the study to find out students’ experiences of online learning during the COVID-19 pandemic
across four key thematic areas captured in the research objectives.

Some of the questions will assess the perceived quality of learning by asking students/lecturers to
evaluate lecture delivery, academic performance, and overall educational outcomes during the
transition to online learning. Five-point Likert scales questions are drawn up to collect standardised
responses.

Other set of questions will explore student participation and engagement during online activities
such as quizzes, live lectures and discussion forums. Participants are expected to indicate which
digital tools most supported their learning and frequency of use/participation.

Another set of questions will identify barriers to learning, such as home environment,
technological limitations and emotional stress. Participants will select all applicable challenges.
Lastly, some questions will evaluate usability and effectiveness of platforms such as Microsoft
Teams, Moodle and Zoom, including lecturers’ competence and the level of training received in
using these tools. All the questions are closed-ended to make sure data collected are consistent and

suitable for statistical analysis (Bhandari, 2022).

b. Design and Ordering

To enhance clarity and minimise respondent fatigue, the questionnaire contains only 14 questions.
Questions are focused on engagement, barriers, and usability. Outlining the questions based by
theme will help to reduce cognitive load and allow respondents to maintain a consistent frame of
reference throughout the process (Buchanan and Bryman, 2007). Care was taken to avoid

ambiguous or leading language, which could introduce misinterpretation or bias.

c. Reliability and Validity

To enhance the reliability and validity of the instrument, a pilot test was conducted with a small
group of 10 third-level students. This trial aimed to assess clarity, interpretability, and the
estimated completion time. Feedback from the pilot was used to rewrite/refine question wording
and sequencing. In addition, once the final data are collected, Cronbach’s alpha will be calculated
to determine the internal consistency of key scales, particularly those measuring perceived

platform usability, quality and engagement (Easterby-Smith et al., 2007). For face and content
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validity, the questionnaire was reviewed by academic peers and the supervisor with expertise in
academic research and survey methodology. Their feedback ensured that the instrument
adequately covered the research objectives and that individual items were appropriate and aligned
with the theoretical framework. In summary, the survey was designed with careful attention to
structure, clarity, and methodological rigour, enabling the collection of meaningful and reliable

data to address the objectives of the study.

3.4 Sampling Strategy and Population

The aim of this study which explores the impact of technology on student learning experiences
during the COVID-19 pandemic requires a context-specific and targeted participant group.
Therefore, the target population comprises undergraduate and postgraduate students currently
residing in Ireland who were enrolled in third-level education during the pandemic. This
population is appropriate because they directly experienced the shift from face-to-face to online
education, providing relevant insights into the research question and objectives. To reach this
population, the study will adopt a non-probability purposive sampling technique. According to
Gravetter et al. (2020), purposive sampling is relevant when researchers need to focus on a specific
subset of the population that has the experience or characteristics relevant to the research. In this
case, the participants must have engaged in online learning during the COVID-19 lockdown,
making purposive sampling the most logical and efficient method. The aim is not to generalise the
findings but to achieve depth of insight from those with lived experience of the phenomenon under

investigation.

Participants will be recruited through multiple online channels, including institutional mailing
lists, student discussion forums, and social media platforms (e.g., Facebook, LinkedIn, Twitter).
This digital recruitment strategy is especially fitting given the online context of both the study and
the students' learning experiences (Choi et al., 2021). The inclusion criteria for participation are:
being aged 18 or older, currently residing in Ireland, and having been enrolled in third-level
education during the pandemic. In line with ethical guidelines (Saunders et al., 2016), participation
is voluntary, and informed consent will be obtained through a brief consent statement embedded
at the start of the questionnaire. The study aims to collect data from a minimum of 100 to 150

respondents. While this may not offer full statistical representativeness, it is a sufficient sample
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size for conducting descriptive and comparative analyses such as frequency tables and chi-square
tests (Taherdoost, 2022). This scope is adequate for an exploratory study, providing a meaningful
overview of students’ perceptions and experiences. The sample will serve to shed light on patterns
and themes relevant to the research question, while also acknowledging the limitations inherent in

non-probabilistic sampling approaches.

3.5 Ethical Considerations

Ethical integrity is critical for responsible research involving human participants. This study will
adhere to established academic guidelines and institutional policies (BERA, 2018). Participants
will receive clear information about the purpose of the study, their rights and the voluntary nature
of participation through a consent statement included in the Google Forms questionnaire. Informed
consent will be obtained, with participants free to withdraw at any point before submission without
penalty. To ensure data privacy, responses will be fully anonymised. The Google Forms is
configured to prevent email collection, and data will be stored securely on a password-protected
device. Data will be retained for one year and then deleted in line with GDPR and institutional
requirements. Formal ethical approval will be obtained from the relevant institutional ethics
committee before data collection begins. These measures will ensure that the study upholds high

ethical standards, prioritising participant safety, autonomy and confidentiality.

3.6 Limitations of the Methodology

Despite its strengths, the methodology of this study presents certain limitations. The cross-
sectional survey design captures data at a single point in time, which would limit the ability to
understand how students’ experiences and perceptions may have evolved throughout the
pandemic. Moreover, the use of self-reported data introduces the risk of recall bias or socially
desirable responses. This can affect the accuracy of findings (Creswell & Creswell, 2018). The
reliance on non-probability purposive sampling will further constrain the generalisability of the
results to the wider population of third-level students in Ireland. This approach, while practical,
may not capture the full diversity of student experiences (Bryman, 2016). Lastly, administering
the survey exclusively online could unintentionally exclude students with limited internet access

or those experiencing digital fatigue, an issue documented during the pandemic era (Czerniewicz,
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2020). These limitations are acknowledged to ensure transparency and inform the interpretation of

findings.
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DATA ANALYSIS

4.1 Introduction

This chapter presents findings from the survey. Although the target sample was 150, data from 76
Irish university students were analysed. Despite the shortfall, the responses offer valuable insights
into the impact of technology on education during COVID-19, helping to assess the scope and

effects of ICT implementation.

4.2 Descriptive Statistical Analysis

This section presents the descriptive statistics from the student survey. Frequency tables and bar
charts illustrate participants' perceptions of technology’s role during COVID-19. The visual
analysis highlights patterns in engagement, usability, and learning outcomes. This offers a clear

overview of students' experiences with online learning during this critical period.

Table 1: Perceived Impact of Technology on Learning

Impact of technology on your | Percentage | Frequency
learning

Somewhat positive 41% 31

Very positive 24% 18

Neutral 17% 13
Somewhat negative 12% 9

Very negative 7% 5
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Figure 1: Perceived Impact of Technology on Learning

The majority of respondents (41%) reported that the impact of technology on their learning was
“somewhat positive,” indicating general approval of the digital shift. A further 24% rated it as
“very positive,” while 17% remained neutral. Conversely, 12% felt the impact was “somewhat
negative” and 7% considered it “very negative.” Overall, the distribution is skewed towards
positive responses, suggesting that most students viewed technology as a beneficial tool in

maintaining academic continuity during the COVID-19 pandemic (Dubey & Pandey, 2020).

Q2. Did you feel Learning during this time improved the quality of lectures?

Table 2: Perceived Change in Lecture Quality During Remote Learning

Did you feel learning during this time | Percentage | Frequence
improved the quality of lectures?

Slightly better than before 34% 26

About the same 24% 18
Slightly worse than before 21% 16

Much better than before 16% 12

Much worse than before 5% 4
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Figure 2: Perceived Change in Lecture Quality During Remote Learning

A majority of students (34%) felt that lecture quality was “slightly better than before,” suggesting
that online learning had a moderately positive impact. Approximately 16% rated it as “much
better,” indicating that some students experienced a significant improvement. Meanwhile, 24% of
respondents felt the quality remained “about the same,” showing that for some, the transition had
little effect. However, 21% believed it was “slightly worse,” and only 5% reported it was “much
worse.” These results reveal a range of experiences (Selvanathan et al., 2023; Stankovska et al.,
2021). While many students welcomed the flexibility and digital enhancements of remote learning,
others may have struggled with adapting to the platforms or missed the structure of in-person
instruction (Belt & Lowenthal, 2023). This mixed feedback highlights the complexity of

evaluating the effectiveness of digital learning.

Q3. Compared to traditional face-to-face learning, how effective was technology-enabled learning

for you?

Table 3: Effectiveness of Technology-Enabled Learning Compared to Traditional Learning

Slightly more effective 39% 30
About the same 24% 18
Slightly less effective 16% 12
Much more effective 16% 12
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Figure 3: Effectiveness of Technology-Enabled Learning Compared to Traditional Learning

This question explored how students perceived the effectiveness of technology-enabled learning
compared to traditional face-to-face learning. The most common response, selected by 39%, was
“slightly more effective,” suggesting a moderate improvement. “About the same” was chosen by
24%, indicating no significant difference for many. There was an even split (16%) between those
who found it “slightly less effective” and those who found it “much more effective,” showing
mixed outcomes (Belt & Lowenthal, 2023). Only 5% felt it was “much less effective.” Overall,
the results suggest that most students perceived online learning as equally or more effective than

traditional methods during the COVID-19 period.
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Q4. How would you describe your overall academic performance during the COVID-19 online

learning period?

Table 4: Overall Academic Performance During COVID-19 Online Learning

Slightly better than before 30% 23
About the same 29% 22
Much better than before 20% 15
Slightly worse than before 14% 11
Much worse than before 7% 5
Q4
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Figure 4: Overall Academic Performance During COVID-19 Online Learning

This question examined students’ academic performance during the COVID-19 remote learning
period. “Slightly better than before” was the most selected option (30%), followed by “about the
same” at 29%, indicating that most students slight improved or maintained their academic
performance. Notably, 20% felt their performance was “much better,” suggesting that one-fifth
experienced substantial improvement. Conversely, 14% reported “slightly worse” and 7% “much
worse,” showing that a minority faced academic decline. These findings suggest that the flexibility
of online learning, such as access to recorded lectures and self-paced study, likely contributed to
improved outcomes (Angellika et al., 2022) for many, while a smaller group struggled to adapt or

stay motivated in remote settings (Martin & Borup, 2022).
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Q5. Do you feel e-learning improved your quality of education or hindered it?

Table 5: Perceived Impact of E-learning on Educational Quality

Slightly improved the quality 50% 38
Slightly hindered the quality 20% 15
Had no effect on the quality 13% 10
Greatly improved the quality 12% 9
Greatly hindered the quality 5% 4
Q5
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Figure 5: Perceived Impact of E-learning on Educational Quality

This question assessed whether students felt e-learning improved or hindered the quality of their
education. Half of the participants (50%) believed it “slightly improved the quality,” reflecting
general satisfaction with the transition. A smaller group (12%) reported it “greatly improved” their
learning. Meanwhile, 20% felt it “slightly hindered” the quality, and 5% said it was “greatly
hindered,” revealing that some experienced negative effects. Thirteen percent noted “no effect,”
suggesting a neutral experience. Overall, the findings imply that most students found e-learning to
have a positive or neutral impact on their education during the pandemic, though a notable minority

faced challenges that affected their learning outcomes.
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Q6. What was your main barrier (hinderance) of learning during this time? (Select all that you
experienced)

Table 6: Main Barriers to Learning During COVID-19

Difficulty focusing at home 20% 29
Limited interaction with lecturers/peers 17% 24
Unfamiliar or difficult-to-use technology 14% 20
Mental health or emotional stress 14% 20
Lack of motivation 13% 18
Poor internet connection 8% 12
Lack of access to devices (e.g., laptop, software) | 8% 11
None - I had no major barriers 6% 9
Q6

20%

17%
14% 14%
13%
0
8% 8%
I 6%

Difficulty focusing Limited interaction  Unfamiliar or Mental health or Lack of motivation  Poorinternet Lack ofaccessto None-lhad no
at home with difficult-to-use  emotional stress connection devices (e.g., major barriers
lecturers/peers technology laptop, software)

Figure 6: Main Barriers to Learning During COVID-19

A total of 143 barrier selections were recorded across 76 participants. The most cited issue was
“difficulty focusing at home” (29 responses), reflecting distractions in home environments.
“Limited interaction with lecturers/peers” (24) was also significant, highlighting the loss of
classroom engagement. Both “unfamiliar technology” and “mental health/emotional stress” were
each reported by 20 respondents, suggesting equal technological and emotional challenges. “Lack

of motivation” (18), “poor internet” (12), and “lack of access to devices” (11) were less common
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but still notable. Only 9 participants selected “no major barriers.” These results indicate that both
personal factors (e.g., focus, mental health) and technical constraints (e.g., access, connectivity)

contributed to learning difficulties during the pandemic (Didenko et al., 2021; Rosario & Dias,
2022).

Q7. Did the digital tools used (e.g. Moodle, Blackboard, Zoom, etc.) help you understand course
content better?

Table 7: Effectiveness of Digital Tools for Learning

Agree 42% 32
Neutral 33% 25
Disagree 14% 11
Strongly agree 9% 7
Strongly disagree 1% 1
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Figure 7: Effectiveness of Digital Tools for Learning

A majority of participants reported that digital tools enhanced their understanding of course
content. Specifically, 51% either agreed or strongly agreed that platforms such as Blackboard,
Moodle and Zoom supported better comprehension. Meanwhile, 33% remained neutral, indicating
no significant change. A smaller group (15%) disagreed, with only one participant (1%) strongly
disagreeing. Overall, the data suggests that more than half of the respondents found digital tools
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beneficial to their learning during the COVID-19 pandemic (Qiao & Yijun, 2023; Xu & Xue,
2023).

Question 8: Were you given any training or guidance on how to use the online platforms?

Table 8: Training and Guidance on Online Tools

No training or support 20% 15
Only written instructions 26% 20
Yes, basic training 43% 33
Yes, comprehensive training 8% 6
I don't remember 3% 2
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Figure 8: Training and Guidance on Online Tools

43% of respondents stated they received basic training on using online learning platforms. Another
26% were provided with only written instructions, while 20% reported receiving no training or
support at all. Only 8% benefited from comprehensive training. A small group (3%) did not recall
whether they received any guidance. These findings indicate that although most students had some
form of orientation, the training provided was often limited, pointing to a lack of adequate

preparation for remote learning environments (Onéral & Kurtulmus-Yilmaz, 2020).
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Q9. Did you have reliable access to a device (laptop, desktop, tablet) for learning?

Table 9: Access to Digital Learning Devices

Yes, most of the time 36% 27
Occasionally 24% 18
Yes, always 24% 18
Rarely 16% 12
Never 1% 1
Q9
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Figure 9: Access to Digital Learning Devices

Regarding access to devices, 36% of students reported having reliable access most of the time,
while 24% always had access. Another 24% said their access was occasional, and 16% reported
rarely having access. Just 1% had no access at all. These findings highlight that while a majority
had consistent access to digital devices, a substantial minority faced intermittent or limited
availability, which likely hindered their ability to fully engage in online learning activities during

the pandemic. This confirms findings in the literature (Selvanathan et al., 2023; Toquero, 2020).

Q10. Which type of technology-based activities were most helpful to your learning? (Select all
that apply)?
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Table 10: Most Helpful Technology-Based Activities for Learning

Recorded video content 31% 35
Online quizzes/interactive tests 27% 31
Live video lectures 21% 24
Discussion forums/chat features 19% 22
None of the above 1% 1
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Figure 10: Most Helpful Technology-Based Activities for Learning

A total of 113 selections were recorded from 76 participants, as multiple responses were allowed.
Recorded video content was the most frequently chosen, with 35 respondents selecting it as the
most helpful activity. Online quizzes and interactive tests followed closely with 31 votes. Live
video lectures (24) and discussion forums/chat features (22) were also identified as beneficial.
Only one participant selected “none of the above.” These findings suggest that recorded videos
and interactive assessments were the most effective tools in supporting student learning during the

COVID-19 remote instruction (Longhurst et al., 2020; Rani et al., 2025).

Q11. How would you rate your lecturers’ ability to use the digital tools effectively?

Table 11: Lecturer Digital Competence
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Good 38% 29
Fair 34% 26
Excellent 12% 9
Poor 11% 8
Very poor 5% 4
Q11
38%
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Figure 11: Lecturer Digital Competence

A total of 38% of students rated their lecturers’ digital competence as good, while 34% rated it as
fair. Another 12% described their lecturers as excellent, while 11% and 5% rated them as poor and
very poor respectively. In total, 84% of respondents believed the abilities of their lecturers ranged
from fair to excellent. However, the presence of a significant minority who expressed
dissatisfaction suggests that some lecturers struggled with effectively using digital tools, which
may have negatively impacted the learning experiences of their students (Falode et al., 2020;

Onéral & Kurtulmus-Yilmaz, 2020).

Q12. How often did you participate in online learning activities (e.g., class discussions, chats,
group work)?

Table 12: Frequency of Participation in Online Learning Activities
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Often 33% 25
Sometimes | 30% 23
Always 18% 14
Rarely 16% 12
Never 3% 2
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Figure 12: Frequency of Participation in Online Learning Activities

Among the 76 respondents, 33% reported participating often in online learning activities such as
discussions and group work. Another 30% participated sometimes, while 18% always engaged.
However, 16% said they rarely participated, and 3% never did. These results show that while most
students engaged in online learning at least occasionally, around one in five students participated
rarely or not at all, indicating varying levels of engagement that may influence learning outcomes

and overall academic experience during remote education (Selvanathan et al., 2023).

Q13. Did you feel supported and connected to your classmates during online learning?

Table 13: Peer Support and Connection

Agree 34% 26
Neutral 30% 23
Disagree 22% 17

41



Strongly 8% 6
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Figure 13: Peer Support and Connection

Participants were asked if they felt supported and connected to their classmates during online
learning. In total, 26 agreed and 4 strongly agreed, while 23 remained neutral. Conversely, 17
disagreed and 6 strongly disagreed. This suggests that just under 40% of students felt a sense of
peer connection, while approximately 30% were uncertain and another 30% felt disconnected. The
results indicate that feelings of isolation may have affected a significant number of students during

remote learning (Selingo et al., 2021; Mulder et al., 2023).

Q14. How would you rate your learning outcomes during the period of fully online learning?

Table 14: Perceived Learning Outcomes

About the same 38% 29
Slightly worse than usual | 26% 20
Much better than usual 24% 18
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Figure 14: Perceived Learning Outcomes

When asked to evaluate their learning outcomes, 38% said they remained about the same during
online learning, while 26% felt they were slightly worse. A notable 24% indicated that their
outcomes were much better than before. Meanwhile, 9% rated their performance as poor, and 3%
as much worse. These findings suggest that most students either maintained or improved their
academic outcomes during remote learning, although a minority experienced a noticeable decline,

likely due to challenges with adaptation and learning environment (Dempsey et al., 2020).

4.3 Cross-Tabulation
Figure 15: Lecturer Digital Competence and Perceived Tool Usefulness (Q11 vs Q7)
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Q11 * Q7 Crosstabulation

Count
Q7
Strongly Strongly
Agree Disagree Neutral agree disagree Total

Q11 Excellent 6 0 0 3 0 9

Fair 9 1 16 0 0 26

Good 16 2 6 4 1 29

Poor 1 6 1 0 0 8

Very poor 0 2 2 0 0 4
Total 32 1 25 7 1 76

The analysis reveals a strong positive relationship between students’ perceptions of their lecturers'
digital competence and the perceived usefulness of digital tools. Students who rated their lecturers
as “Excellent” or “Good” were more likely to find tools such as Blackboard, Moodle and Zoom
effective for learning. Conversely, those who rated their lecturers as “Fair” or “Poor” tended to be
neutral or negative about these tools. This is consistent with Belt and Lowenthal (2023), who found
that digital competence in educators correlates with higher student satisfaction and engagement.
Similarly, (Dennen & Jones, 2023) observed that when lecturers lacked digital skills, students were

more likely to have a diminished perception of the e-learning process and its effectiveness.

Figure 16: Online Participation and Academic Performance (Q12 vs Q4)

Q12 * Q4 Crosstabulation

Count
Q4
About the Much better Much worse Slightly better Slightly worse
same than before than before than before than before Total

Q12 Always 2 6 1 4 1 14

Never 0 0 0 1 1 2

Often 9 3 2 1 0 25

Rarely 4 0 2 1 5 12

Sometimes 7 6 0 6 4 23
Total 22 15 5 23 1 76

A positive relationship was observed between students’ frequency of online participation and their

reported academic performance. Those who actively engaged in group discussions, chats, and class
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activities were more likely to report improved academic results. This supports findings by Martin
and Borup (2022), who argue that student participation is a key factor in online learning success.
Additionally, Masalimova et al. (2022) highlight that learner—learner and learner—content
interactions are strongly linked to academic achievement in virtual learning environments,
strengthening the value of consistent participation in supporting academic success during remote

education.

Figure 17: Peer Connection and Learning Outcomes (Q13 vs Q14)

Q13 * Q14 Crosstabulation

Count
Q14
About the Much better Much worse Slightly worse
same than usual than usual Poor than usual Total

Q13 Agree 7 7 0 3 9 26

Disagree 7 3 1 2 4 17

Neutral 12 7 0 0 4 23

Strongly agree 2 0 1 1 0 4

Strongly disagree 1 1 0 1 3 6
Total 29 18 2 7 20 76

Unlike participation, peer connection did not show a strong or consistent relationship with reported
learning outcomes. Students across all levels of perceived peer support reported mixed academic
results. This contrasts with research by Richardson and Lowenthal (2017), who suggest that peer
interaction enhances satisfaction and motivation. However, Bozkurt and Stracke (2022) argue that
while social presence supports engagement and well-being, it does not always improve academic
performance. These findings imply that, although peer connection contributes to emotional and

social support, it may not be a direct determinant of learning outcomes in online education.
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DISCUSSION OF FINDINGS

5.1 Introduction

This chapter introduces and interprets findings from a descriptive quantitative survey investigating
how technology impacted learning for undergraduate and postgraduate students in Irish
universities during the COVID-19 pandemic. Although the intended sample was 150, data from
77 respondents offered valuable insights into students’ experiences with emergency remote
education. The chapter examines these students’ perceptions of educational quality, engagement,
access challenges, and the usability of digital tools and instructor competence. It presents these
findings through frequency tables and figures, offering a clear overview of how students navigated

online learning and the barriers they faced during that unprecedented period.

5.2 Objective 1: To evaluate the perceived impact of online technology on the quality of

education received by third-level students during the COVID-19 pandemic

The findings of this study suggest that most students perceived technology as having a positive
impact on the quality of their education during the COVID-19 pandemic. In Figure 1, 41% of
students reported the impact as “somewhat positive,” while 24% rated it “very positive.” Similarly,
Figure 5 shows that 50% believed e-learning “slightly improved” educational quality, and 12%
reported a “great” improvement. These figures reflect widespread student approval of online
learning tools and platforms, aligning with the view of Qiao and Yijun (2023), who found that
digital technologies provided students with improved access to resources and increased flexibility
in learning. Academic performance outcomes (Figure 4) reinforce this perception. A combined
50% of students reported their academic performance was “slightly” or “much better” than before,
which is consistent with findings by Angellika et al. (2022), who attributed performance gains to
recorded lectures and the flexibility of self-paced learning. Additionally, Figure 3 indicated that
39% of students found technology-enabled learning “slightly more effective” than traditional
methods, while 24% found it equally effective. This supports the work of Belt and Lowenthal
(2023), who suggest that online learning, when well-structured, can equal or exceed traditional
methods in quality. However, the findings also reveal mixed experiences. For example, 21% of
respondents felt that lecture quality was “slightly worse,” and 26% reported their performance was

“slightly worse than usual.” These results highlight the challenges some students faced, such as
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adapting to digital platforms or reduced engagement. As Stankovska et al. (2021) and Martin and
Borup (2022) observed, while digital platforms offer many benefits, their success depends heavily
on user readiness, instructional design, and digital fluency. Importantly, while the majority of
students viewed the transition positively, 20% felt it “slightly hindered” quality, and 5% “greatly
hindered” it. This suggests that while online learning technologies supported many, they also
excluded or challenged others, echoing the digital divide concerns raised by Toquero (2020). In
conclusion, the data indicate that the perceived impact of online technology on education quality
during the pandemic was largely positive. However, differences in student experiences suggest the
need for equitable digital access, thoughtful instructional design, and continued investment in

digital readiness to ensure quality learning across diverse student populations.

5.3 Objective 2: To assess student engagement levels during synchronous online classes and

their participation in virtual learning activities

The findings from the survey reflect mixed levels of student engagement during synchronous
online classes. As shown in Figure 12, 33% of students reported often participating in online
learning activities, 30% sometimes, and 18% always. However, 16% rarely participated and 3%
never did. This suggests that while the majority of students engaged in online learning at least
occasionally, a significant minority remained disengaged. These engagement patterns are critical,
as existing literature emphasises the role of active participation in enhancing academic
performance and satisfaction in online environments (Martin & Borup, 2022). A positive
correlation was observed between engagement frequency and academic performance (Figure 16).
Students who reported frequent participation also tended to report either stable or improved
academic outcomes during remote learning. This aligns with Masalimova et al. (2022), who argue
that both learner—learner and learner—content interactions are essential for student achievement in
online learning environments. Despite these positive connections, barriers such as technological
difficulties, lack of motivation, or mental stress may have contributed to low engagement levels
for some students (Rosario & Dias, 2022). While online platforms enabled flexibility, the lack of
real-time interaction may have hindered the establishment of a learning community, contributing
to passive learning behaviors in some students. Interestingly, peer connection (Figure 13) did not
strongly predict academic success (Figure 17). While 30% of students agreed or strongly agreed

that they felt supported by peers, 30% disagreed, and 30% remained neutral. This finding contrasts
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with Richardson and Lowenthal (2017) who suggest that social presence and peer support
contribute to motivation and retention in online learning. However, the data from this study suggest
that student engagement with course content and instructor interaction may have a more direct
influence on academic outcomes than peer connection alone. In summary, the study indicates that
while many students actively engaged in virtual learning activities, others struggled to participate
meaningfully. These findings underline the importance of designing online courses that promote
active engagement and include collaborative elements that foster community. Institutions must
also recognize and address the underlying barriers to participation, whether technological,

motivational, or psychological, to ensure equitable learning experiences in virtual environments.

5.4 Objective 3: To identify the most common technological, environmental, or personal

barriers students faced in accessing and benefiting from online education

Figure 6 provides valuable insight into the challenges students encountered during online learning.
A total of 143 barrier selections across 76 respondents show that the most common issue was
“difficulty focusing at home,” chosen by 29 participants. This highlights the environmental
challenge of studying in non-academic, often distracting settings. The second most cited barrier,
“limited interaction with lecturers/peers” (24 responses), highlights the loss of traditional
classroom engagement and real-time feedback, critical components of the learning process (Belt
& Lowenthal, 2023). Two barriers, “unfamiliar or difficult-to-use technology” and “mental
health/emotional stress”, were each selected by 20 participants. This suggests that both technical
literacy and psychological well-being equally hindered students' ability to adapt to remote
learning. These findings are supported by Didenko et al. (2021), who observed that both cognitive
load and digital fatigue significantly impair online academic performance. Personal motivation
was another important factor, with 18 students citing “lack of motivation” as a barrier, consistent
with research by Mulder et al. (2023), who stress the demotivating effects of isolation and lack of
structured learning environments. Additional challenges included poor internet connectivity (12
responses) and lack of access to digital devices (11 responses). Though these barriers affected a
minority, their presence points to ongoing digital inequality. This digital divide, particularly access
to stable connectivity and adequate devices, was a key concern in global studies of pandemic
learning (Toquero, 2020; Selvanathan et al., 2023). Only 9 students reported “no major barriers,”

supporting the finding that most students encountered at least one significant challenge during
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remote learning. These barriers align with literature on emergency remote teaching, which
distinguishes between planned online education and crisis-driven implementations (Bozkurt &
Sharma, 2020). In conclusion, the data suggest that a combination of environmental distractions,
lack of digital fluency, emotional strain, and limited engagement with educators created significant
obstacles. Addressing these challenges requires a multi-pronged approach. Institutions must
provide digital skills training, offer mental health support, and invest in equitable access to
technology. Most importantly, online learning environments must be designed with inclusive
pedagogy in mind, accounting for the diverse circumstances students face outside traditional

classrooms.

5.5 Objective 4: To examine student and lecturer perceptions of the usability, interactivity,

and pedagogical effectiveness of the online learning platforms used

Student and lecturer perceptions of online platform usability and effectiveness were varied but
generally leaned toward positive experiences. According to Figure 7, 51% of students either agreed
or strongly agreed that digital tools (e.g., Zoom, Blackboard and, Blackboard, Zoom) improved
their understanding of course content, while 33% remained neutral, and only 15% disagreed. This
suggests that for a majority of students, platforms supported effective learning, a finding supported
by Qiao and Yijun (2023), who argue that well-integrated digital tools can enhance comprehension
and engagement. However, Figure 8 reveals a concerning gap in training and preparedness. Only
8% of respondents reported receiving comprehensive training on using these platforms, while 43%
received basic training, and 20% received no training at all. These findings align with Onéral and
Kurtulmus-Yilmaz (2020), who stress that insufficient training limits both student and instructor
ability to maximise digital tools’ pedagogical value. Limited training likely affected students’
initial attitudes toward usability and may have led to passive or surface-level platform engagement.
Lecturer digital competence was also crucial. In Figure 11, 38% of students rated their lecturers’
digital skills as good, while 34% rated them as fair. Only 12% said “excellent,” and a combined
16% rated them “poor” or “very poor.” When cross-compared with students’ ratings of digital tool
effectiveness (Figure 15), a clear trend emerged: students who viewed their lecturers as digitally
competent were more likely to find online tools pedagogically useful. This supports Coman et al.
(2020), who argue that lecturers’ digital competence significantly predicts student satisfaction and

perceived learning. In terms of interactivity, platforms (e.g., Zoom and Microsoft Teams)
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facilitated real-time engagement through chat features, breakout rooms and polls. However,
students noted that these features were often underutilised, as many lecturers defaulted to
traditional lecture formats without adapting to the medium (Falode et al., 2020). This aligns with
the Technological Pedagogical Content Knowledge (TPACK) framework, which emphasises the
need for integration between content, pedagogy, and technology (Dennen & Arslan, 2022). In
summary, while platforms were generally seen as usable and beneficial, their effectiveness
depended heavily on how they were implemented. The findings suggest that both platform design
and user training play critical roles. For long-term success, institutions must invest in ongoing
professional development for lecturers and user-friendly digital platforms tailored for educational

use rather than adapted from corporate tools.
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CONCLUSION

6.1 Introduction

This chapter provides the conclusion to this study, a descriptive quantitative survey investigating
how technology impacted learning for undergraduate and postgraduate students in Irish

universities during the COVID-19 pandemic.

6.2 Summary of Key Findings

1. Perceived Impact on Educational Quality

The study found that the majority of students perceived online technology to have a positive or
neutral impact on the quality of their education during the pandemic. A combined 65% of
respondents rated the impact as either “somewhat” or “very positive” (Figure 1), and similar trends
were observed regarding perceived lecture quality and academic performance. Figures 3, 4, and 5
indicated that most students viewed online learning as equally or more effective than traditional
face-to-face instruction. These results are in line with Qiao and Yijun (2023) and Angellika et al.
(2022), who found that access to recorded materials and the flexibility of online learning enhanced
educational outcomes. However, the findings also highlighted a notable minority (approximately
25%) who experienced a decline in lecture quality and academic performance, pointing to

inconsistencies in student experiences and the importance of equitable digital readiness.
2. Student Engagement in Online Learning Activities

Participation in synchronous and asynchronous online activities varied widely. While 81% of
students reported participating at least sometimes in virtual learning activities (Figure 12),
approximately one in five reported rare or no engagement. A positive correlation emerged between
frequent participation and improved academic outcomes (Figure 16), supporting the work of
Martin and Borup (2022) and Masalimova et al. (2022) on the importance of learner—content and
learner—learner interaction in online success. Notably, however, peer support and connection
(Figure 13) did not show a clear relationship with academic achievement, challenging the findings

of Richardson and Lowenthal (2017) and suggesting that engagement with content and instructors

51



may have played a more central role than peer interaction in academic outcomes during emergency

remote education.
3. Technological, Environmental, and Personal Barriers

Barriers to learning were widespread. The most frequently cited issues were environmental
distractions (e.g., difficulty focusing at home) and limited real-time interaction with lecturers and
peers (Figure 6). Technology-related barriers, including unfamiliar platforms, poor connectivity,
and limited access to devices, also emerged as significant, though less common, obstacles. Equally
important were personal challenges, such as mental health strain and lack of motivation,
confirming the diverse nature of barriers in emergency remote learning. These findings echo
studies by Didenko et al. (2021), Toquero (2020), and Rosario & Dias (2022), all of whom
emphasise the importance of a supportive digital and emotional learning environment for online

education to be effective.
4. Perceptions of Platform Usability and Lecturer Competence

A key theme in the findings was that the usability and perceived pedagogical effectiveness of
digital tools depended significantly on how well lecturers adapted to the technology. While over
half of students found tools like Moodle and Zoom helpful for understanding course content
(Figure 7), this perception was closely tied to their views of lecturer digital competence (Figure
15). Only a small percentage rated their lecturers as “excellent” in digital skills, and 20% reported
receiving little or no training on how to use platforms (Figures 8 and 11). This highlights the critical
role of instructor readiness and confirms the findings of Belt and Lowenthal (2023) and Dennen
and Jones (2023), who argue that educator proficiency with technology is central to successful

online learning.

6.3 Implications

The findings of this study carry important implications for the design and delivery of online
education in higher institutions. Firstly, while students generally viewed technology as enhancing
educational quality, disparities in experience suggest that blanket assumptions about the success
of online learning are misguided. The differences in access, engagement, and outcomes point to

the need for more inclusive and adaptable online education strategies. Secondly, student
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engagement, particularly with course content and lecturers, emerged as a stronger predictor of
academic success than peer support. This challenges existing assumptions and calls for
instructional designs that prioritise interaction with content and instructor presence. Thirdly, the
presence of significant environmental and psychological barriers, in addition to technical issues,
demonstrates the need for institutions to adopt holistic approaches to student support. Learning is
not only influenced by digital tools but also by the student’s home environment, mental health and
access to resources. Finally, the study reaffirms the centrality of lecturer competence. Even the
most advanced tools will fall short without adequate training and pedagogical adaptation by

educators.

6.4 Recommendations and Future Research

Based on the findings, the following recommendations are proposed:
1. Invest in Comprehensive Digital Training

Both students and lecturers would benefit from regular and structured training on using
educational technologies effectively. This should go beyond technical functionality to

include pedagogical strategies that fit with digital environments.
2. Enhance Engagement through Interactive Design

Institutions should encourage lecturers to incorporate more interactive features into online
teaching (e.g., discussion boards, live polls, breakout rooms). This would promote student

engagement and active learning.
3. Address Barriers with Tailored Support Services

Support systems, including mental health services, motivational coaching, and access to

digital tools, should be integrated into institutional strategies for online learning.
4. Ensure Equitable Access to Digital Resources

Universities must prioritise equitable access by offering device loan programmes, subsidies

for internet data, and accessible content formats to bridge the digital divide.

53



5. Promote Research on Long-Term Impacts

Future studies should investigate the long-term academic, social, and emotional effects of
remote learning, with particular attention to disadvantaged groups. Mixed-methods
research combining survey data with interviews or focus groups could enrich

understanding.

6.5 Limitations

While the study provides valuable insights, several limitations must be acknowledged. The sample
size of 77 falls short of the targeted 150, potentially limiting the generalisability of the findings.
Moreover, the use of a self-reported questionnaire may introduce bias, as responses are based on
subjective perceptions rather than objective performance measures. The study is also
geographically limited to Irish third-level institutions, and results may not reflect the experiences
of international students or those in other countries with different educational and technological
infrastructures. Finally, the survey focused predominantly on the student perspective, with limited
input from lecturers or administrators, which could have offered a more comprehensive view of

online education dynamics.

6.6 Conclusion

In conclusion, this study offers a detailed evaluation of how technology implementation impacted
students’ learning in third-level education during the COVID-19 pandemic in Ireland. While the
findings generally point to a positive perception of online learning, significant differences in
access, engagement, and outcomes demonstrate the complexity of emergency remote education.
The results reaffirm the importance of instructor digital competence, interactive course design, and
student support mechanisms in optimising the effectiveness of online learning. Moving forward,
higher education institutions must adopt a more inclusive, flexible, and holistic approach to digital

education, one that acknowledges and addresses the diverse realities of students and staff alike.
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