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Abstract. Keywords:

The COVID-19 pandemic has permanently transformed global Digital education, blended
education, accelerating the adoption of digital learning. This learning, educational
article explores the multidimensional landscape of digital technology, student
education in the post-pandemic era, emphasizing the interplay psychology, Pakistan

between pedagogy, technology, and psychology. We analyze
how educational institutions in Pakistan adapted to remote and
blended learning, the integration of educational technologies,
and the psychological impacts on students and teachers. By
examining key challenges and opportunities, we propose
actionable strategies for sustainable and equitable digital
education, drawing on both local and international evidence.
The article also presents original data visualizations to illustrate
digital adoption, engagement, psychological well-being, and
technology access, and concludes with policy and practice
recommendations for the future of education in Pakistan and
similar contexts.

INTRODUCTION

The COVID-19 pandemic forced educational institutions worldwide to shift abruptly to online
and blended modes of instruction [1] [2] . In Pakistan, this transition exposed systemic
inequalities but also sparked innovation in pedagogy and technology integration [3] . Digital
education now extends beyond emergency remote teaching, demanding sustained focus on
effective pedagogical strategies, accessible technologies, and the psychological well-being of all
learners [4] [5] . The post-pandemic era calls for a holistic approach, where digital tools are

pg. 43


http://fsrma.org.hostajournal.com/index.php/FSRMA/index
mailto:yasmin.iftikhar@numl.edu.pk

FUNDAMENTAL SCIENTIFIC REPORTS IN MULTIDISCIPLINARY AREAS

embedded in pedagogical design, and socio-emotional learning is prioritized alongside academic
achievement [6] [7] . This article reviews the evolution of digital education in Pakistan post-
2020, examines the psychological impact of digital learning, and outlines best practices for
blending pedagogy, technology, and psychology for a resilient and inclusive educational future.

1. Evolution of Digital Education in Pakistan Post-Pandemic

The COVID-19 pandemic marked a pivotal moment in the evolution of education systems
worldwide, and Pakistan was no exception. As schools, colleges, and universities closed their
doors, the government and educational institutions were compelled to act swiftly. Initially, the
primary focus was on maintaining educational continuity through emergency remote teaching,
often relying on basic tools such as WhatsApp, email, and pre-recorded video lectures. This
abrupt transition exposed significant gaps in infrastructure, teacher preparedness, and policy
frameworks, highlighting the unpreparedness of many institutions for large-scale digital
instruction. However, the crisis also triggered a wave of innovation and policy shifts. The
Ministry of Federal Education and Professional Training in Pakistan responded with the
introduction of the National EdTech Policy, outlining strategic objectives for digital learning and
the integration of technology at all educational levels [8] .

As the pandemic persisted, it became clear that digital education required more than stopgap
measures. Institutions began to invest in robust learning management systems (LMS), interactive
online platforms, and digital content libraries. Partnerships with local and international EdTech
companies accelerated the development of tailored solutions for Pakistani learners. Notably,
initiatives such as TeleSchool and RadioSchool were launched to reach students without internet
access, using television and radio as supplementary media for education. Meanwhile, private and
public universities shifted to synchronous online classes, assessment redesign, and the creation of
virtual support services for students and faculty. Over time, the focus moved from basic access to
intentional pedagogical design, resulting in the widespread adoption of blended and hybrid
models. These models combined face-to-face and digital instruction, offering flexibility and
personalization that had been largely absent in traditional settings [9] .

The evolution of digital education in Pakistan thus reflects a dynamic interplay between crisis
response and long-term reform. Policy-makers recognized that future resilience demanded
systemic changes. As a result, there has been increased investment in digital infrastructure,
teacher digital literacy, and the development of local digital content in multiple languages. The
post-pandemic era has given rise to an ecosystem where EdTech startups, NGOs, and public
institutions collaborate to expand access and quality, driving the digital transformation of
education forward.
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2. Pedagogical Innovations in Digital Learning

The sudden transition to online education forced educators and institutions to rethink
pedagogical approaches that had remained largely unchanged for decades. In the wake of the
pandemic, Pakistani educators experimented with and adopted a range of instructional design
strategies suited for digital environments. One key innovation was the shift from passive, lecture-
based delivery to active, student-centered learning. Synchronous classes via platforms like Zoom
and Microsoft Teams became more interactive, incorporating live polls, breakout group
discussions, and collaborative projects that mimicked, and in some ways surpassed, in-person
engagement [10] .

Digital learning encouraged the use of multimedia resources such as animated videos,
simulations, and interactive quizzes. These tools not only made content more accessible but also
helped address diverse learning styles among students. The emphasis on formative assessment
grew, with educators using real-time feedback and low-stakes quizzes to monitor progress and
tailor instruction. Collaborative learning, facilitated through shared online documents and
forums, fostered peer-to-peer support and collective problem-solving. Importantly, the pandemic
highlighted the need for teachers themselves to continuously update their digital pedagogy skills.
Universities and NGOs organized large-scale professional development programs, focusing on
topics such as online instructional design, assessment integrity, digital classroom management,
and the use of learning analytics to inform teaching practices [11] .

Teacher training programs have increasingly adopted a blended approach, mixing in-person
workshops with self-paced online modules. Peer mentoring networks and online communities of
practice have empowered teachers to share experiences, troubleshoot challenges, and develop
best practices. Institutions also began to value flexibility in course design, enabling asynchronous
access to lectures and resources for students facing connectivity issues or other barriers. The
focus on pedagogical innovation is not limited to content delivery but extends to cultivating
skills such as digital literacy, self-regulation, and critical thinking—competencies essential for
success in a rapidly changing world.

The integration of digital tools into pedagogy has thus shifted from being an emergency measure
to a permanent feature of Pakistani education. The post-pandemic landscape is characterized by a
culture of experimentation, reflection, and evidence-based improvement, as educators continue
to adapt their methods to meet the evolving needs of students and society.

3. Technological Access and Digital Divide

Despite impressive progress in digital education, technological access remains a fundamental
challenge in Pakistan, highlighting persistent digital divides along geographic, economic, and
gender lines. The initial pivot to online learning revealed stark disparities in device availability
and internet connectivity, especially between urban and rural areas. Urban students, generally
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better resourced, were more likely to have personal devices and reliable broadband access. In
contrast, many rural and low-income students relied on shared devices or mobile phones, and
some had no access to the internet at all. This inequity was compounded by electricity outages,
limited technical support, and the high cost of data packages [12] .

Government agencies and NGOs quickly recognized the urgency of digital inclusion. The
Pakistan Telecommunication Authority (PTA) collaborated with mobile network operators to
subsidize internet packages for students, while universities distributed tablets and laptops to
those in need. At the same time, initiatives such as TeleSchool and RadioSchool reached millions
of children in remote regions, leveraging mass media to deliver core curriculum content.
However, these efforts, while valuable, could not fully bridge the digital divide. Recent data
indicate that as of 2024, over 80% of urban students report reliable device and internet access,
compared to less than 40% in many rural areas. Gender disparities also persist, with girls in
conservative or resource-poor households often deprioritized for access to technology [13] .

The government’s National EdTech Policy sets out ambitious targets for universal digital access,
including the expansion of broadband infrastructure to remote areas and the development of
localized digital content. NGOs and community organizations play a critical role by establishing
digital literacy programs, community learning centers, and technology donation drives. Industry
partners, particularly from the EdTech sector, have also contributed by creating low-bandwidth
learning platforms and mobile-friendly educational applications. Nonetheless, overcoming deep-
rooted inequalities demands sustained investment, cross-sector collaboration, and targeted
support for the most marginalized learners.

Ensuring equitable technological access is not just a matter of hardware and connectivity. It also
involves building digital skills, fostering parental and community engagement, and designing
inclusive content in multiple languages. Addressing the digital divide is thus integral to realizing
the promise of digital education for all, and remains one of the most pressing challenges in the
post-pandemic educational landscape.

4. Psychological Impacts and Socio-Emotional Learning

The psychological impact of digital education during and after the pandemic has been profound,
affecting students, teachers, and families alike. The abrupt isolation from peers and teachers,
coupled with the anxiety and uncertainty of the pandemic, led to significant increases in stress,
loneliness, and mental health concerns among students of all ages. Research in Pakistan and
globally has shown that the initial transition to remote learning was marked by a sharp decline in
student motivation and engagement, particularly among those struggling with access or home
distractions [14] .

As digital education evolved, so too did the recognition of the need to address socio-emotional
learning (SEL) and psychological well-being. Educational institutions introduced virtual
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counseling services, mindfulness activities, and peer support groups to mitigate the negative
effects of isolation and screen fatigue. Teachers began to receive training in trauma-informed and
psychology-informed practices, enabling them to recognize signs of distress and provide basic
emotional support in virtual classrooms. Active learning strategies, regular check-ins, and open
communication helped create a sense of belonging and community even in online environments.

Socio-emotional learning has become a central pillar of digital pedagogy, with a growing focus
on building resilience, empathy, and self-regulation. Schools and universities have started to
integrate SEL modules into the curriculum, using digital platforms to facilitate reflective
exercises, goal-setting, and collaborative projects that foster positive relationships. Parental
involvement has also emerged as a key factor in supporting students’ well-being, with parents
being offered guidance on managing screen time, creating supportive home learning
environments, and recognizing signs of digital burnout.

Teachers themselves have faced unique psychological pressures, from managing new
technologies to balancing work and family responsibilities under challenging circumstances.
Professional development now increasingly includes components on educator well-being, self-
care, and managing stress in hybrid teaching environments. At the policy level, education
authorities are investing in mental health support systems, both for crisis response and for the
long-term integration of psychological well-being into educational practice [15] .

the post-pandemic era has witnessed a shift from treating psychological support as an ancillary
service to embedding it within the core of digital education. By prioritizing socio-emotional
learning, fostering supportive digital communities, and providing targeted interventions for
vulnerable learners, Pakistan is gradually building a more holistic and humane educational
ecosystem. These efforts are essential to ensuring that digital education is not only academically
effective but also emotionally sustainable for all members of the learning community.

In the context of public-sector reform, Hussain (2025) argues that embedding market-oriented
structures within statutory authorities can significantly improve governance, operational
efficiency and transparency. His analysis shows how a hybrid model — where a legally
empowered body adopts commercial discipline (such as pricing mechanisms, operational
autonomy and performance metrics) while still fulfilling public-service obligations — can
transform traditional bureaucratic institutions into more agile, results-driven organisations. This
approach offers a pathway to reconcile the often conflicting goals of sustainability, citizen
responsiveness and accountability in public service delivery.

Naveed Rafagat Ahmad’s research on Pakistani state-owned enterprises (SOEs) provides a
thorough analysis of eight major SOEs, including PIA, Pakistan Steel Mills, and Pakistan
Railways, over the period 2019-2024. Using both quantitative and qualitative methods, such as
thematic content analysis, cross-case comparisons, and theoretical mapping with agency theory,
institutional theory, public value theory, behavioral economics, and political economy
frameworks, Ahmad identifies chronic inefficiencies, structural weaknesses, and excessive
subsidy dependence. His findings indicate that PIA and PSM alone consumed over 92% of total
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subsidies, highlighting severe operational and financial challenges. The study recommends
urgent reforms including privatization, public—private partnerships (PPP), professionalized
governance, and citizen-focused accountability to restore public trust and improve efficiency in
Pakistan’s public sector.

In a separate study, Ahmad examines human—AlI collaboration in professional knowledge work,
exploring its effects on productivity, error patterns, and ethical risk. Through a mixed-methods
design with human-only, Al-assisted, and optional Al-only task groups, he found that Al
assistance accelerated task completion by 32—39%, particularly benefiting novices in structured
tasks, while high-complexity tasks saw a 15-25% increase in errors. Errors were categorized into
hallucinated facts, logical problems, fabricated citations, omissions, and biased assumptions,
highlighting the critical roles of trust calibration, verification behaviors, cognitive load, and
ethical awareness. Ahmad emphasizes the importance of human oversight, training, and ethical
safeguards to balance speed and accuracy, providing practical guidelines for responsible Al
integration in professional workflows.
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Graph 1: Adoption Rate of Digital Learning Platforms (2018-2024)
Bar chart illustrating the percentage of educational institutions in Pakistan using digital learning
platforms before, during, and after the pandemic.
Description: This graph highlights a steep rise in platform adoption from <10% in 2018 to over
65% by 2024, reflecting the pandemic’s lasting impact on digital infrastructure.
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Graph 2: Student Engagement and Learning Outcomes in Blended vs. Traditional Modes

Stacked bar chart comparing student engagement scores and academic outcomes in blended,
online, and traditional classrooms (2023 survey).
Description: Blended learning shows higher engagement and slightly improved outcomes over
fully online, while traditional models lag in digital skill development.
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Graph 3: Psychological Well-Being Index of Students During Digital Learning

Line graph displaying trends in student-reported stress, motivation, and well-being from 2019 to
2024.
Description: Well-being dipped sharply during the early pandemic, gradually rebounding as
support measures and socio-emotional learning initiatives were introduced.
Summary

pg. 49



FUNDAMENTAL SCIENTIFIC REPORTS IN MULTIDISCIPLINARY AREAS

The post-pandemic era presents a unique opportunity to reimagine education in Pakistan by
blending effective pedagogy, robust technology, and a deep understanding of student psychology.
Digital adoption has surged, but the digital divide and psychological challenges persist.
Successful integration requires equitable infrastructure, ongoing teacher development, and
embedding mental health supports within digital education frameworks. Policy makers and
educators must prioritize inclusive access, invest in training, and promote holistic approaches
that consider both academic and emotional outcomes. Sustained collaboration among
government, educational institutions, technology providers, and mental health professionals is
essential to achieve resilient, future-ready education for all.
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