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Abstract: 
Online learning in Zambia has emerged as both a critical stopgap and a potential long‑term lever for improving educational outcomes, especially after COVID‑19 forced rapid shifts away from face‑to‑face instruction. Studies from Lusaka’s higher‑education and school settings report that institutions and learners adopted platforms such as Google Classroom and Moodle at scale, enabling continuity of teaching and learning when classrooms were closed, yet exposing persistent gaps in infrastructure, connectivity, and power supply that limit effectiveness and equity. Hence, this study was conducted to assess how online leaning enhances educational outcomes using Zambia’s perspectives. This study adopted a mixed-methods research design, which combined both quantitative and qualitative approaches to obtain a comprehensive understanding of how online learning enhanced educational outcomes in Zambia. The study was conducted in 6 institutions; 3 universities and 3 secondary schools. The population consisted of faculty deans, lecturers, students, head teachers, teachers, and pupils from selected higher learning institutions and secondary schools with a sample size of 201 participants. The data collection process involved distributing the questionnaires to students and pupils while Semi-structured interview guides were conducted on deans, lecturers, head teachers and teachers. Quantitative data were analyzed using descriptive statistics in which statistical analysis was performed using SPSS and Microsoft Excel. Qualitative data from interviews were analyzed using thematic analysis. Evidence from urban schools indicated that e‑learning could positively change how lessons were conducted and improve pupils’ comprehension, underscoring its potential value for teaching and learning. However, research in higher‑education settings revealed that many lecturers and students were largely neutral about the convenience of the e‑learning platform, signaling limited perceived usefulness in practice. Additionally, another major finding was that access costs and related infrastructure challenges remained significant hurdles, including costly internet access and equipment shortages, which constrained broader adoption and effective use of online systems. A practical recommendation flowing from these insights was to strengthen preparedness through targeted investments in ICT infrastructure, widespread teacher training, and continuous professional development.
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1. INTRODUCTION
Online learning has emerged as a vital component of modern education systems, offering new possibilities for expanding access, improving flexibility, and enriching learning experiences. In Zambia, the growing shift toward digital learning has highlighted both the opportunities it presents and the persistent challenges that shape its implementation, particularly in regions with uneven technological readiness (Mwila, 2022). As the education sector increasingly embraces online platforms, it has become important to examine how infrastructural limitations, technological constraints, and varying levels of digital literacy influence the effectiveness of this mode of learning. Current debates further emphasize the need to understand how these factors affect educational outcomes within developing contexts (Tembo, 2023). 
ICT in education learning refers to the integration of Information and Communication Technologies such as computers, mobile devices, the internet, digital platforms, and multimedia tools into the teaching and learning process to enhance how knowledge is delivered, accessed, and applied (Chanda & Zohaib, 2024). It involves the use of technological resources to support instructional activities, improve learner engagement, and expand access to educational materials beyond the traditional classroom environment. Through ICT, teachers are able to present content more effectively, while learners benefit from interactive digital resources, online research opportunities, virtual classrooms, and improved communication with educators and peers (Zohaib, & Chanda, 2023). Overall, ICT in education learning strengthens digital literacy, supports collaboration, and promotes more flexible and efficient learning experiences.
Online learning refers to teaching and learning delivered through digital platforms and the internet rather than purely face‑to‑face classrooms (Zohaib et al., 2024). In Zambia, it gained prominence when schools and universities had to find alternative ways to keep instruction going during disruptions (Zulu, 2023). That shift brought both promise and complications: online learning offered flexibility, the chance to continue lessons despite physical closures, and potential new ways to engage learners, but it also highlighted how dependent education systems are on stable electricity, reliable internet, and affordable devices. As a result, discussions about online learning in Zambia quickly moved beyond the idea of simply using a platform; they also had to address whether learners and teachers could realistically access and use these systems day‑to‑day (Chanda & Phiri, 2024).
E‑learning readiness captures how prepared learners, educators, and institutions are to adopt and benefit from online learning. It goes beyond the mere existence of a digital platform to include technical skills, familiarity with digital tools, availability of devices, supportive home or school environments, and positive attitudes toward e‑learning (Alhassan, 2022). In Zambia, readiness varied widely across regions, institutions, and socio‑economic groups: some teachers and students had the skills and equipment to participate meaningfully, while others faced steep barriers such as lack of experience, insufficient training, or limited access to devices. When readiness was low, even well‑designed online programs struggled to produce meaningful improvements, because participation was sporadic or superficial. Therefore, examining e‑learning readiness helps explain why certain initiatives showed benefits while others did not, making this keyword a critical lens for interpreting Zambia’s experiences with online education and for identifying what needs strengthening for future success (Banda & Mwape, 2021).
The digital divide refers to the gap between those who have adequate access to digital technologies and internet connectivity and those who do not (Chanda et al., 2024). In Zambia, this gap can be seen between urban and rural areas, between households that can afford data and devices and those that cannot, and between schools or institutions with adequate infrastructure versus those with minimal resources (Chansa, 2022). Such disparities directly shaped who could participate in online learning, how often, and how effectively. When significant portions of learners lacked access, online learning risked reinforcing or even widening existing educational inequalities. Chen  et al (2022) noted that understanding the digital divide is essential to the study because it shows why improvements in educational outcomes from online learning were uneven; the divide explains how and why access issues, not only instructional design, determined actual impact. Addressing the digital divide is therefore central to making online learning more equitable and effective across the country.
ICT infrastructure covers physical and organizational foundations needed for digital communication and learning-electricity supply, internet networks, routers, devices, technical support, and maintenance systems. However, Chanda (2024b) in her study revealed that in Zambia, limitations in these areas created tangible obstacles to online learning. Unreliable power, weak or expensive internet, and scarcity of functioning devices meant that even motivated teachers and students could be disconnected during key learning periods. Schools and universities with better infrastructure could run online lessons more smoothly, whereas those without it faced frequent interruptions or could not use digital platforms at all (Chikasha & Tembo, 2021). Highlighting ICT infrastructure is important for the study because it points to concrete, system‑level factors that either enable or restrict online learning’s promise. Without addressing these physical foundations, any gains from digital teaching methods are fragile; with improvements, the potential for more consistent, higher‑quality educational outcomes increases (Chisala, 2022).
Teacher professional development involves ongoing training, support, and skill‑building that enable educators to plan, deliver, and adapt instruction-especially when new technologies or methods are introduced (Zohaib et al., 2024b). For online learning in Zambia, strengthening teachers’ capacity was viewed as a necessary step for translating digital tools into real learning gains. Training helps teachers understand not just how to operate e‑learning platforms, but how to design lessons, engage learners remotely, troubleshoot issues, and adapt pedagogies to the digital environment. Tembo (2023) noted that when teachers receive meaningful development and support, they are better positioned to guide students, maintain learning continuity, and make effective use of limited resources. This keyword links deeply to this study because it emphasizes the human, professional side of the system: even with improved infrastructure and access, the quality of online learning ultimately depended on teachers’ readiness, confidence, and ongoing learning (Chanda et al., 2024b). Investing in teacher professional development therefore becomes a strategic route to strengthening online learning’s impact on educational outcomes.
1.2 Statement of the problem
Despite its promise to enhance access and quality of education, the effectiveness of online learning in Zambia remains constrained by structural and systemic challenges. As of early 2025, only about 33.0% of the Zambian population were internet users, leaving roughly 67.0% offline and unable to access digital learning platforms (Data Reportal, 2025). At the institutional level, access to ICT in schools is limited: by 2020, only 39.4% of schools had computers and just 5.9% had internet access (Republic of Zambia, 2023). Among schools with connectivity, only 24.1% had internet for pedagogical purposes with secondary schools significantly better equipped (43.9%) than primary schools (21.4%) in 2020 (UN 2023 Voluntary National Review, 2023). Digital literacy is also a major concern: according to a national survey, only 6.8% of Zambians claimed to be computer-literate, and among sampled teachers, only one-third had received formal ICT training; none had prior experience with online teaching (ZANEC, 2023). These deficiencies poor ICT infrastructure, limited internet penetration, and weak digital literacy severely limit the ability of many students to benefit from online learning. Consequently, expected gains in academic performance, student engagement, and educational equity remain unrealized for a large segment of the population (Chanda et al., 2024c). This highlighted the urgent need to critically evaluate how online learning is implemented in Zambia, the barriers to equitable access, and its actual impact on educational outcomes across diverse learning environments.
1.3 Objectives of the Study
· To examine the extent to which online learning platforms and digital tools contribute to improving students’ academic performance in selected learning institutions in Zambia.
· To identify the key infrastructural, technological, and digital literacy challenges that influence the effectiveness of online learning in enhancing educational outcomes in Zambia.	
1.4 Theoretical Framework
This study was guided by two foundational theories that explained how online learning enhanced educational outcomes within the Zambian education system: Constructivist Learning Theory and the Technology Acceptance Model (TAM). Constructivist Learning Theory posited that learners actively constructed their own understanding through interaction, collaboration, and the manipulation of information, making online learning environments particularly suitable for promoting meaningful learning. Digital platforms that offered multimedia content, simulations, and interactive tasks created opportunities for learners to engage with knowledge at deeper levels, thereby supporting higher-order thinking and improved academic performance. Such environments also encouraged self-directed learning, peer collaboration, and continuous feedback, all of which aligned with the core principles of constructivism (Jonassen, 1999).
The Technology Acceptance Model further strengthened the theoretical basis of the study by explaining why users chose to adopt or reject online learning tools. TAM emphasized that individuals’ perceptions of the usefulness and ease of use of technology significantly shaped their attitudes toward digital platforms and influenced their actual engagement with online learning systems (Davis, 1989). In the Zambian context, this theory helped explain how limitations in digital literacy, unreliable internet connectivity, and insufficient ICT infrastructure negatively affected learners’ and educators’ intentions to utilize online learning effectively. Low familiarity with technology also reduced confidence, thereby lowering the likelihood of successful adoption. By integrating Constructivist Learning Theory and TAM, this theoretical framework provided a comprehensive lens for understanding both the pedagogical potential of online learning and the practical factors that influenced its implementation. The combination of these theories enabled the study to analyze how online learning environments could improve educational outcomes while also addressing the systemic challenges that shaped user acceptance, accessibility, and overall effectiveness across different learning environments in Zambia.
1.5 Significance of the Study
This study was significant because it provided critical insights into how online learning contributed to educational outcomes within the Zambian context, where digital transformation in education was still emerging. By examining both the benefits and challenges associated with the adoption of online learning, the study offered valuable information to policymakers, educators, and educational planners seeking to improve the quality and accessibility of education. The findings helped highlight gaps in digital infrastructure, teacher preparedness, and learner digital literacy, thereby supporting the formulation of targeted interventions to strengthen the integration of technology in teaching and learning. Additionally, the study contributed to academic literature by expanding knowledge on the effectiveness of online learning in developing countries, providing evidence-based recommendations that could guide future educational reforms. For school administrators and teachers, the study offered practical guidance on improving instructional delivery through digital platforms, while for learners, it underscored strategies for enhancing engagement and academic performance. Overall, the study played a vital role in informing strategies aimed at promoting equity, quality, and innovation in Zambia’s education system.
2. METHODOLOGY
[bookmark: _Toc58493522]This study adopted a mixed-methods research design, which combined both quantitative and qualitative approaches to obtain a comprehensive understanding of how online learning enhanced educational outcomes in Zambia. The mixed-methods approach was appropriate because it allowed the researcher to capture measurable trends related to online learning usage while also exploring participants’ lived experiences, perceptions, and challenges in depth.  A convergent parallel design was used, where quantitative and qualitative data were collected simultaneously, analyzed separately, and then merged during interpretation. This design enabled the study to validate and strengthen findings by comparing numerical data with narrative insights. The study was conducted in 6 institutions; 3 universities and 3 secondary schools. The population consisted of faculty deans, lecturers, students, head teachers, teachers, and pupils from selected higher learning institutions and secondary schools in Zambia that had adopted online learning platforms. These groups were targeted because they were directly involved in using or implementing online learning tools. A sample of participants was selected using stratified random sampling for the quantitative component to ensure representation across different institutions and class levels. For the qualitative component, purposive sampling was used to select teachers, administrators, and digitally active students who could provide rich information based on their experience with online learning. The study sampled 201 participants which was 10% of the target population 2011. 90 students, 30 from each university. 9 dean of schools; 3 from each selected university. 15 lecturers; 5 from each selected university. 3 head teachers; 1 from each selected school. 9 teachers; 3 from each selected school. 75 pupils; 25 from each selected school. The data collection process involved distributing the questionnaires to students and pupils while Semi-structured interview guides were conducted on deans, lecturers, head teachers and teachers. Quantitative data were analyzed using descriptive statistics in which statistical analysis was performed using SPSS and Microsoft Excel. Qualitative data from interviews were analyzed using thematic analysis, which involved coding responses, identifying emerging themes, and interpreting patterns related to online learning experiences and challenges. To ensure validity, the questionnaire was pre-tested with a small group of students to check clarity and relevance. The study upheld research ethical considerations such as voluntary participation of the respondents, confidentiality, honesty, and right of privacy.
3. FINDINGS AND DISCUSSIONS
3.1 The Extent to Which Online Learning Platforms and Digital Tools Contribute to Improving Students’ Academic Performance
According to research findings, Accessibility of Learning Materials was recorded to be highest representing 30%, Personalized Learning and Adaptive Tools at 20%, Engagement and Motivation at 20%, Collaboration and Communication at 15%, Teacher Integration and Support at 10% and Assessment and Performance Tracking at 5%.  Figure 1 below summarized these findings;




Figure1: The Extent to Which Online Learning Platforms and Digital Tools Contribute to Improving Students’ Academic Performance
In examining the extent to which online learning platforms and digital tools contributed to students’ academic performance in Zambia, accessibility of learning materials emerged as a pivotal factor influencing learning outcomes (Chansa, 2022). Students widely reported that the availability of lecture notes, course readings, recorded lessons, and other digital resources on online platforms enabled them to engage with content at their own pace, revisit complex topics multiple times, and develop a deeper understanding of the subject matter (Phiri & Banda, 2021). One of the head teachers noted that:
“This flexibility allowed learners to manage their study schedules more effectively, especially in cases where physical attendance in classrooms was limited due to distance, health, or other logistical challenges”.
Moreover, accessible digital materials provided opportunities for collaborative learning, as students could share resources and participate in online discussions, fostering a more interactive and engaging learning environment. However, the study also revealed that disparities in internet connectivity, availability of devices such as laptops and smartphones, and digital literacy skills created uneven access to these learning materials. Students in rural or low-income areas often face difficulties in fully utilizing online platforms, which in turn affect their academic performance (Chansa, 2023). Despite these challenges, those who were able to consistently access and utilize online learning resources demonstrated higher levels of participation, timely submission of assignments, improved comprehension, and overall enhanced academic performance.
Personalized learning and adaptive tools have been shown globally to significantly enhance educational outcomes and similarly demonstrate potential in Zambia when integrated through online and blended learning platforms. International studies indicate that adaptive learning improves academic performance, engagement, and retention by providing tailored feedback, allowing learners to progress at their own pace, and enabling repeated practice on challenging topics (VanLehn, 2011; Chen et al., 2022). In the Zambian context, blended-learning models combining face-to-face instruction with self-paced online tools and multimedia simulations have shown comparable benefits: students exposed to such approaches achieved higher comprehension and retention scores compared with those taught through traditional methods, and qualitative feedback highlighted increased engagement and understanding of complex concepts (Ng’andu, 2022). However, the effectiveness of these tools in Zambia, as globally, depends heavily on infrastructure and institutional support, including access to digital devices, reliable internet connectivity, and teacher capacity to implement adaptive learning strategies (Banda & Mwape, 2021; Lungu, 2020). These findings suggest that while personalized learning and adaptive tools hold significant promise for improving academic outcomes, their success requires both technological readiness and strategic pedagogical integration.
Engagement and motivation emerged as critical factors influencing how online learning platforms and digital tools contributed to improving students’ academic performance in the Zambian context. The findings indicated that interactive features such as quizzes, gamified tasks, discussion forums, and multimedia lessons helped sustain learners’ interest and encouraged consistent participation in virtual classrooms, which in turn enhanced comprehension and retention of content (Johnson & Bates, 2021). Students were reportedly more motivated when learning environments provided immediate feedback, personalized learning paths, and flexible study schedules that accommodated different learning paces and personal responsibilities (Mothibi, 2015). Additionally, the incorporation of collaborative tools such as virtual group tasks and peer-to-peer engagement fostered a sense of belonging and reduced feelings of isolation, thereby strengthening students’ motivation to remain academically committed (Zhang & Lin, 2020). However, the level of engagement varied depending on digital literacy, internet access, and the learner’s ability to self-regulate factors that sometimes hindered optimal use of online platforms. Overall, the study revealed that online learning tools played an important role in stimulating learner motivation and engagement, which are essential drivers of improved academic performance in Zambia’s emerging digital education landscape.
Collaboration and communication also emerged as significant factors in understanding how online learning platforms and digital tools enhanced students’ academic performance in the Zambian context. The findings indicated that digital platforms created interactive learning spaces where students engaged in discussions, shared ideas, and worked jointly on academic tasks, which promoted deeper understanding and improved problem-solving skills (Johnson et al., 2021). Tools such as learning management systems, video-conferencing applications, and group messaging features enabled learners to exchange information instantly and seek clarification from peers and instructors, thereby reducing delays in learning and fostering continuous academic support (Nguyen, 2020). Additionally, online collaborative activities encouraged the development of essential soft skills such as teamwork, communication, and digital fluency, which further contributed to better academic outcomes, while strengthened feedback mechanisms allowed learners to receive timely guidance and improve their academic performance (Mukuka & Banda, 2022). Overall, the study revealed that online learning environments played a crucial role in enhancing collaborative learning processes, ultimately contributing to improved educational outcomes in Zambia.
Additionally, teacher integration and support emerged as a crucial factor influencing the effectiveness of online learning platforms in enhancing students’ academic performance in the Zambian context. The findings indicated that when teachers received adequate training, ongoing technical assistance, and pedagogical guidance, they were better positioned to integrate digital tools meaningfully into their instructional practices, consistent with studies showing that teacher digital competence directly shapes the quality of online instruction (Tondeur et al., 2021). Effective teacher support fostered confidence in using learning management systems, facilitated the creation of interactive digital content, and improved teachers’ ability to monitor learners’ progress through analytics and feedback tools, aligning with global evidence that continuous professional development enhances teachers’ ICT adoption (Karamti, 2023). Conversely, limited professional development and insufficient institutional support often hindered teachers’ adoption of online learning tools, resulting in inconsistent utilization and reduced benefits for students, a trend similarly observed in low-resource educational environments (Gudmundsdottir & Hatlevik, 2018). Overall, the results highlighted that teacher capacity-building not only enhanced instructional quality but also strengthened student engagement and performance, demonstrating that successful online learning in Zambia relies heavily on empowering educators with the skills, resources, and support necessary to navigate digital pedagogies effectively.
Moreover, assessment and performance tracking emerged as a significant finding in examining the extent to which online learning platforms and digital tools contributed to improving students’ academic performance in the Zambian context. The study showed that online platforms offered structured and continuous assessment opportunities through automated quizzes, interactive tests, e-portfolios, and digital assignments, which enabled students to receive immediate, personalised feedback that reinforced learning and improved retention (Johnson & Cook, 2022). These platforms also empowered teachers with advanced analytics tools, allowing them to monitor learner progress in real time, identify struggling students, and adjust instructional strategies to better address individual or group learning gaps (Mwale & Banda, 2021). Importantly, the availability of detailed performance reports and longitudinal tracking promoted a more transparent and accountable learning environment, where learners could consistently evaluate their progress, reflect on areas needing improvement, and take greater ownership of their academic journey (UNESCO, 2020). In addition, data generated through digital assessment tools supported more informed decision-making at institutional levels, enabling schools to tailor interventions, categorize performance trends, and enhance curriculum delivery. Overall, the integration of assessment and performance tracking tools significantly strengthen learner engagement, improve instructional efficiency, and contribute to measurable gains in academic performance (Mwansa et al., 2025).
3.2 The Key Infrastructural, Technological, and Digital Literacy Challenges that Influence the Effectiveness of Online Learning in Enhancing Educational Outcomes
3.2.1 The Key Infrastructural Challenges that Influence the Effectiveness of Online Learning in Enhancing Educational Outcomes
Limited internet connectivity emerged as a significant infrastructural challenge influencing the effectiveness of online learning in enhancing educational outcomes in Zambia. Many students and educators reported experiencing frequent interruptions due to unstable or slow internet connections, which hindered real‑time participation in online classes, access to digital learning resources, and timely submission of assignments (Ochionuoha, 2024). This challenge was particularly pronounced in rural and peri‑urban areas, where broadband infrastructure is often underdeveloped, resulting in reliance on mobile data networks that are both costly and inconsistent (Elsayed & Aina, 2024). The inconsistent connectivity not only disrupted the continuity of learning but also negatively impacted student engagement and motivation, as learners were unable to fully participate in interactive sessions or access adaptive learning tools designed to improve academic performance. One of the lecturers alluded that:
“Many regions in Zambia, particularly rural areas, face poor or unreliable internet access, which disrupts continuous learning and reduces students’ engagement with online platforms.”
Additionally, limited internet connectivity constrained teachers’ ability to integrate digital pedagogical strategies effectively, thus reducing the potential benefits of online platforms in enhancing learning outcomes (Shikali & Muneja, 2024). The findings indicate that without substantial investment in reliable and affordable internet infrastructure, online learning initiatives risk exacerbating existing educational inequalities in Zambia.
Furthermore, power supply issues emerged as a significant infrastructural challenge affecting the effectiveness of online learning in Zambia, directly influencing students’ ability to participate consistently in digital education. Frequent power outages and unreliable electricity supply in both urban and rural areas disrupt access to online classes, digital resources, and assessment platforms, causing interruptions in learning continuity (Kibombo & Neema, 2021). These disruptions not only reduce the total instructional time but also increased students’ frustration and disengagement, particularly among those relying on home-based online learning where backup power solutions are often unavailable (Munyinda, 2020). In institutions where power supply is unstable, teachers face difficulties in delivering synchronous lessons, while students struggle to complete assignments or access learning materials on time, thereby negatively affecting academic performance and learning outcomes (Chanda, 2022). One of the pupils observed that:
“Frequent power outages or limited electricity access hinder the ability to use online learning tools consistently, affecting learning continuity.”
Consequently, power supply reliability is a critical factor that determines the success of online learning initiatives, highlighting the need for targeted infrastructural investments, including alternative energy solutions, to ensure uninterrupted access and maximize educational outcomes in Zambian contexts.
Moreover, insufficient access to devices also emerged as a significant infrastructural challenge affecting the effectiveness of online learning in enhancing educational outcomes in Zambia. Many students were unable to participate fully in online learning due to a lack of personal computers, tablets, or smartphones, which limited their ability to access digital learning platforms and educational resources (UNESCO, 2020). In households where devices were shared among multiple users, students faced difficulties attending synchronous classes or completing online assignments on time, leading to gaps in learning and decreased academic performance (World Bank, 2021). Furthermore, the high cost of acquiring and maintaining devices exacerbated educational inequalities, as students from lower-income families were disproportionately affected, reinforcing the digital divide (OECD, 2020). This challenge underscored the critical need for policy interventions, such as providing subsidized devices or implementing school-based device lending programs, to ensure equitable access to online learning opportunities and enhance overall educational outcomes.
The study results further showed that inadequate learning spaces often undermine the effectiveness of online learning, especially in contexts like Zambia where many students are expected to study from home. When learners do not have access to a quiet, private, and suitably furnished area-for instance, a separate room, a desk or table, minimal noise, and enough space to spread study materials-their ability to concentrate, engage with online lectures, and complete assignments is severely compromised (Gu, 2022). Research on home‑based online education shows that students from households with cramped, overcrowded, or dilapidated living conditions-or lacking a dedicated study room-tend to perform worse or struggle to benefit fully from e‑learning (Chikasha, et al., 2023). For example, students living in small, shared, or noisy homes often report difficulty maintaining focus, increased stress, and lower motivation. Such environmental constraints are compounded for those balancing domestic responsibilities or household chores, which further distract from learning. In the Zambian higher‑education context, studies highlight that alongside poor internet connectivity and limited access to devices, an unconducive home environment significantly hinders student engagement and overall effectiveness of online/blended learning (Segbenya, Bervell, & Minadzi, 2022). Therefore, even when e‑learning platforms and content are available, the absence of adequate physical learning spaces at home or in community environments can deeply erode the potential gains of online education, exacerbate inequalities, and contribute to poor educational outcomes for disadvantaged students.
Bottom of Form3.2.2 The Key Technological Challenges that Influence the Effectiveness of Online Learning in Enhancing Educational Outcomes
The findings indicated that platform usability and compatibility were significant infrastructural challenges affecting the effectiveness of online learning in enhancing educational outcomes in Zambia. It was reported that students and educators often faced difficulties navigating online learning platforms due to complex interfaces, non-intuitive designs, and limited localized support, which hindered the adoption and consistent use of digital learning tools (Chikasha & Tembo, 2021). The study revealed that compatibility issues across various devices and operating systems created further barriers, particularly in contexts where learners relied on a combination of smartphones, tablets, and older computers (Mwale, 2023). Participants highlighted that technical problems, including platform slowdowns, glitches, and poor integration with existing learning management systems, disrupted the learning process and contributed to decreased engagement and lower academic performance (Alhassan, 2022). Additionally, it was noted that the limited availability of technical support for both teachers and students exacerbated these challenges, causing delays in resolving issues and increasing frustration. The findings suggested that user-friendly and device-compatible platforms significantly improved learner engagement and academic outcomes, emphasizing the need for investment in accessible and adaptable digital learning infrastructure. 
Additionally, the study found that software and application limitations constituted a significant infrastructural challenge affecting the effectiveness of online learning in Zambia. A study done by Chiwoya, Daka, & Mulenga–Hagane (2025) reported that even when internet connectivity and devices are available, students and lecturers often struggle because the learning management systems (LMS) and e‑learning platforms are not fully compatible with the technological realities of the environment. For instance, some platforms required high bandwidth or advanced hardware, which many students could not access, while others had limited functionality, including difficulties in uploading large files, restricted video streaming, and absence of interactive features such as discussion forums and real-time quizzes (Kabundula & Namushi, 2023). The findings also indicated that many learners and instructors lacked sufficient technical skills or institutional support to navigate these platforms efficiently, resulting in challenges with submitting assignments, participating in assessments, and accessing learning materials during technical disruptions. One of the Deans pointed out that:
“Lack of locally relevant software, outdated applications, and limited integration of interactive features affect learning engagement and performance”.
Consequently, the study concluded that even where physical infrastructure such as internet, power, and devices was theoretically available, software and application shortcomings severely restricted learning opportunities, reduced student motivation, and negatively influenced overall academic performance. The researchers emphasized that addressing software usability and compatibility was as crucial as providing the necessary physical infrastructure to ensure the success of online learning in Zambia (Chiwoya, Daka, & Mulenga–Hagane, 2025).
Moreover, the study found that technical support deficiencies constitute a significant infrastructural challenge affecting the effectiveness of online learning in Zambian higher‑learning institutions. Nawaz & Khan (2012) in their study reported that many institutions lacked adequate numbers of qualified ICT personnel and technical support staff, which often resulted in students and lecturers being unable to resolve hardware malfunctions, software glitches, or internet connectivity issues in a timely manner. Another study by Kunda et al (2021) also indicated that this shortage of technical support was further compounded by other infrastructural limitations, including unstable electricity, limited access to functional devices, and poorly maintained learning management systems, creating an environment in which engagement with online learning platforms was frequently disrupted. Participants noted that the absence of reliable technical assistance not only interrupted learning sessions and delayed submission of assignments but also contributed to frustration and decreased motivation among learners. Moreover, the study revealed that these deficiencies disproportionately affected students from less-resourced backgrounds or those with limited digital literacy, thereby deepening inequities in access and participation and reducing the potential of online learning to enhance educational outcomes (Kaumba et al., 2021). 3.2.3 The Key Digital Literacy Challenges that Influence the Effectiveness of Online Learning in Enhancing Educational Outcomes
The findings of this study indicated that low student competency represented a significant infrastructural challenge affecting the effectiveness of online learning in enhancing educational outcomes in Zambia. Many students demonstrate limited digital literacy, including inadequate skills in operating computers, navigating online platforms, and using essential software applications, which restricted their ability to fully engage with online instructional content and activities (Chanda & Mulenga, 2022). In addition, students’ low competency in self-directed learning and time management further impede their participation in online learning, given that e-learning environments require a high degree of autonomy and personal discipline (Mwanza, 2021). The situation is exacerbated by inconsistent exposure to technology in schools, as many learners have limited prior access to digital resources and devices, leaving them unprepared for the technical demands of online education (Phiri, 2023). One of the teachers narrated that:
“Many learners have insufficient skills to operate digital tools effectively, including navigating learning management systems, submitting assignments, or using collaboration tools”.
These findings underscored the critical need for interventions aimed at enhancing students’ digital skills and learning strategies, as addressing low student competency was essential for improving engagement, academic performance, and overall educational outcomes in online learning contexts.

Additionally, teacher preparedness emerged as a significant infrastructural challenge influencing the effectiveness of online learning in enhancing educational outcomes in Zambia. It was observed that many educators lacked adequate training and experience in using digital tools and online learning platforms (Phiri & Chansa, 2021), which impeded their ability to design and deliver effective virtual lessons. Teachers often faced difficulties in integrating technology into their instructional practices, resulting in reduced interactivity, engagement, and overall learning quality (Mukuka, 2022). The lack of continuous professional development programs and institutional support further exacerbated the issue, leaving educators unprepared to address students’ diverse needs in an online environment (Zulu, 2023). This gap in preparedness also affected teachers’ confidence and proficiency in managing technical issues, conducting online assessments, and providing timely feedback, ultimately limiting the potential benefits of online learning. The findings suggest that without targeted interventions to enhance teacher capacity, infrastructural improvements alone are insufficient to achieve meaningful educational outcomes in online learning contexts.
In examining the key infrastructural challenges influencing the effectiveness of online learning in enhancing educational outcomes in Zambia, cybersecurity awareness emerged as a critical concern. Findings indicated that both educators and learners demonstrated limited understanding of safe online practices, leaving educational platforms vulnerable to cyber threats, phishing attacks, malware, and unauthorized access to sensitive data (Chisala, 2022). This deficiency not only compromise the integrity and reliability of online learning systems but also undermine learners’ and teachers’ confidence in engaging fully with digital platforms (Mwansa & Banda, 2021). Several instances were reported where students lost access to coursework due to weak passwords, inadequate protection of devices, or exposure to malicious software, which directly disrupted learning activities and negatively impacted academic outcomes. Furthermore, the absence of structured cybersecurity training, lack of clear institutional policies on digital safety, and insufficient technical support exacerbate these vulnerabilities, leaving schools ill-prepared to respond to security breaches effectively (Zulu, 2023). 
4. RECOMMENDATIONS
The following are actions that should be taken on the basis of the findings of this study; 
1. Strengthen Digital and Physical Infrastructure:
· The government and educational institutions should prioritize investment in reliable internet connectivity, stable power supply, and adequate digital equipment to ensure that learners and teachers can fully participate in online learning.
2. Enhance Digital Literacy and Teacher Capacity: 
· The government and educational institutions should implement continuous professional development programs aimed at improving teachers’ digital competencies and their ability to effectively deliver online instruction.
3. Improve Technical Support and Cybersecurity Measures:
· Educational institutions should establish responsive technical support systems to assist both teachers and learners in addressing software challenges, platform difficulties, and device issues. Strengthening cybersecurity protocols, raising awareness of safe online practices, and developing clear guidelines for data protection would help ensure a secure and supportive online learning environment.
5. CONCLUSION
In conclusion, the study found that online learning has significant potential to transform education by increasing access to learning opportunities, supporting flexible and self-paced study, and fostering the development of essential digital skills among learners. It was found that the effectiveness of online learning in Zambia is constrained by several infrastructural and technological challenges, including unreliable power supply, limited access to devices, inadequate and overcrowded learning spaces, software and platform limitations, and low levels of digital literacy among both students and teachers. The study also highlighted additional barriers, such as insufficient technical support, cybersecurity risks, and difficulties in navigating online platforms, which further impede the delivery of quality education. Despite these limitations, the findings indicated that with targeted interventions such as investment in reliable digital infrastructure, comprehensive teacher training, provision of accessible learning devices, and the development of user-friendly platforms-online learning could enhance learner engagement, promote independent and critical thinking, and improve overall educational outcomes. Thus, the study concluded that addressing these systemic challenges is essential to fully realize the potential of online learning as a tool for advancing education in Zambia.
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