


Digital Learning During the Pandemic: An Analysis of Postgraduate Students’ Perceptions in Higher Education
Abstract
[bookmark: _GoBack]This study investigates postgraduate students' perceptions of online learning during the COVID-19 pandemic, focusing on geographical flexibility, course continuity, and connectivity-related challenges. A structured dichotomous kind of questionnaire was administered to students from the Commerce and Education disciplines. The data were analysed using Chi-square tests to explore whether demographic variables, such as gender, subject of study, and place of residence, were linked to students’ perceptions of specific statements about online learning. The results showed no significant association between any demographic factors and students’ perceptions. Gender did not significantly influence the view that online classes allowed participation regardless of geographical barriers. Likewise, the subject of study did not impact perceptions that online classes helped prevent academic disruptions during the pandemic. The place of residence also showed no significant link to perceptions that network and connectivity issues acted as barriers to online learning. These findings suggest that students across different demographic groups generally held similar views on both the benefits and limitations of online education. The study concludes that the online learning experience during the pandemic was broadly perceived in a consistent manner by all student groups, regardless of their background. 
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Introduction
The notion that online education is inferior to traditional classroom learning has persisted for a long time. However, the rapid expansion of digital technologies and internet access has revolutionised educational practices worldwide (Siritongthaworn et al. 2006). The COVID-19 pandemic hastened this change, compelling institutions to adopt online learning to prevent academic disruptions. This abrupt transition created financial uncertainty, particularly in private institutions, and raised concerns about the preparedness of students and teachers (Dadhich, Hiran, and Rao 2021; Squire 2022). Consequently, enhancing student satisfaction with online learning became a key focus of research (Dhiman, Bharti, and Gaur 2023). Digital platforms such as Microsoft Teams, Google Meet, Zoom, and various learning management systems enabled institutions to deliver virtual classes worldwide (Tripathi and Mani 2022). While these tools expanded educational access, they also introduced challenges—including technological barriers, unequal internet access, and limited digital skills among teachers and students. Recognising the potential of distance learning is essential to overcoming the limitations of time and space in education (Downing and Dyment 2013).
The pandemic led to widespread closures of educational institutions, impacting over 1.6 billion learners across 190 countries (UNESCO, 2020). This unprecedented shift forced schools and universities—particularly in countries like India—to quickly adopt digital instruction despite inadequate infrastructure, device shortages, and varying levels of digital literacy. Online learning developed in two forms: synchronous (real-time) and asynchronous (self-paced), allowing education to continue during lockdowns(Lade et al. 2022).
Although online education offered benefits such as flexibility, access to digital resources, and self-paced learning, it also revealed significant drawbacks. Many students faced isolation, reduced motivation, limited peer interaction, and distractions at home. Rural learners were especially impacted by unstable connectivity and a lack of devices, exposing deep socio-economic and geographical divides. Teachers also had to adapt quickly, shifting from traditional, teacher-centred instruction to digitally mediated, student-focused learning. This transition highlighted the need for strong digital skills and ongoing professional development (Siritongthaworn et al. 2006). For India, the pandemic simultaneously exposed challenges and created opportunities. It accelerated the digitalization goals of the National Education Policy (NEP) 2020 and pushed institutions to rethink pedagogical approaches(Almahasees, Mohsen, and Amin 2021; Joshi, Vinay, and Bhaskar 2020). However, addressing infrastructure limitations, affordability issues, and accessibility gaps remains critical to fully realizing the potential of online learning(Mukherjee et al. 2024; Muthuprasad et al. 2021).
Postgraduate (PG) students in Commerce and Education faced specific challenges during this transition. Their attitudes toward online education were shaped by disciplinary needs, technological familiarity, socio-cultural backgrounds, and learning environments. Understanding how these students perceived online learning during COVID-19 is essential. Key questions include whether gender, academic discipline, or locality influenced their adaptability and satisfaction, what challenges they encountered, and what lessons can guide future digital or blended learning strategies (Hasan, Mukherjee, and Saha 2021).
This study aims to examine the attitudes and perceptions of postgraduate students at Rani Channamma University regarding online learning during the pandemic. Using a structured questionnaire and analyses conducted with SPSS software, the research offers insights into student experiences during this important period. The findings are intended to assist policymakers, educators, and institutions in creating more inclusive, engaging, and effective digital learning models for the post-pandemic future.
Review of literature
Online education has become essential in higher education, especially in teacher education. However, Downing and Dyment (2013) found that many educators feel unprepared to teach online due to a lack of confidence in their technological and pedagogical skills. Although technical support can ease some concerns, opinions remain divided about the effectiveness of online classrooms for training preservice teachers, underscoring the need for further research.
The COVID-19 pandemic accelerated this transition, with India's lockdown in March 2020 forcing institutions to quickly adopt digital teaching. Joshi, Vinay, and Bhaskar (2020) identified challenges such as home distractions, insufficient institutional support, and varying levels of technical skills among teachers. These findings highlight the complexities of adapting to emergency remote teaching, which also presented challenges and opportunities for students. Muthuprasad et al. (2021) found that most agricultural students were ready for online learning using smartphones, appreciating the flexibility it offered. However, connectivity issues in rural areas were significant obstacles. They suggested a hybrid approach for skill-based courses. Similarly, Almahasees, Mohsen, and Omer (2021) noted that while faculty and students in Jordan found online learning beneficial during the crisis, they believed it was less effective than face-to-face teaching. Key challenges included limited interaction, lack of motivation, technical difficulties, and accessibility concerns for students with disabilities. Perceptions in India also varied widely. Dadhich, Hiran, and Rao (2021) conducted a study revealing significant differences between faculty and students in perceiving the effectiveness of online education, highlighting issues like lack of human interaction and passive participation. Veena, Kavya, and Puneeth (2021) stressed the need to enhance digital infrastructure, training, and government investment to bridge the digital divide in online education. Additionally, Hasan, Mukherjee, and Saha (2021) reported that public universities in India and Bangladesh adopted blended learning models, utilizing virtual classrooms and videoconferencing to maintain engagement. They emphasized the importance of integrating these strategies into long-term educational planning, a trend also seen in Russia. Marunevich et al. (2021) found that Russian universities increasingly utilized learning management systems, social networks, and video conferencing tools for their accessibility. Similarly, Kavya and Puneeth (2021) reported that most agricultural students preferred recorded classes on platforms like Zoom, indicating a shift toward flexible formats. Additionally, Squire (2022) revealed disparities in virtual schooling in the United States, where affluent students had better home-school tech resources compared to their less-resourced peers. This study also pointed out tensions between the structured nature of virtual classrooms and the self-directed technologies students used outside of school. Learning satisfaction during online education continues to be a key area of research. Lade et al. (2022) noted that undergraduate and postgraduate students valued the efficiency of online learning, but some felt it resulted in less teacher attention and effectiveness. Mukherjee et al. (2024) examined factors influencing learner satisfaction among business management students in Russia, India, and Bangladesh. Their structural equation modelling revealed significant links between perceptions, attitudes, emotions, and motivation, supporting Social Constructivism and Media Richness Theory. Peer learning was highly valued in India and Russia, while students in Bangladesh favoured assisted learning.
Studies reveal that online education during the COVID-19 pandemic is complex. Although digital platforms enhance access and flexibility, challenges like infrastructure, digital literacy, and learner engagement remain. Many agree that hybrid or blended learning models could offer a better balance for post-pandemic education.
Objectives
· To assess whether students’ gender is significantly associated with their perception that online classes enable participation irrespective of geographical barriers.
· To analyse the association between students’ academic discipline and their perception that online classes ensured continuity of courses during the COVID-19 pandemic.
· To determine whether students’ place of residence (rural or urban) is significantly associated with their perception that network and connectivity issues act as barriers to online learning.
Methodology
This study employed a descriptive research design with a quantitative approach to examine the association between students’ demographic characteristics and their perceptions of online learning during the COVID-19 pandemic. Primary data were collected from 75 postgraduate students of Rani Channamma University using a structured online. Convenience sampling was used due to accessibility constraints. The questionnaire captured demographic variables such as gender, subject of study, and place of residence, along with nominal-scale responses to key statements on geographical flexibility, course continuity, and network or connectivity issues in online classes. Data were analysed using SPSS, employing frequency analysis and the Chi-square Test of Independence to identify associations between categorical variables; Fisher’s Exact Test was applied wherever expected cell counts were below the threshold of 5 to ensure validity. A significance level of 0.05 was adopted for all statistical tests. 
Interpretation
Table 1: Assessment of the association between gender and perception of geographical flexibility   
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	.327a
	1
	.567
	
	

	Continuity Correctionb
	.090
	1
	.764
	
	

	Likelihood Ratio
	.333
	1
	.564
	
	

	Fisher's Exact Test
	
	
	
	.786
	.387

	Linear-by-Linear Association
	.323
	1
	.570
	
	

	N of Valid Cases
	75
	
	
	
	

	a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.05.
b. Computed only for a 2x2 table


· H₀: There is no significant association between gender and students’ perception of geographical flexibility in online learning.
· H₁: There is a significant association between gender and students’ perception of geographical flexibility in online learning.
A Chi-square test of independence was applied to examine the relationship between the two categorical variables. The result of the Pearson Chi-square test was χ²(1, N = 75) = 0.327, p = 0.567, which is greater than the 0.05 level of significance. Fisher’s Exact Test also yielded a non-significant value is p = 0.786, confirming the findings. Since the minimum expected cell count is 7.05 exceeded 5, the assumptions of the Chi-square test were satisfied.
As the p-value is greater than 0.05, the H₀ fails to be rejected. Therefore, it is concluded that there is no significant association between gender and the perception that online classes enable students to attend classes irrespective of geographical barriers. This suggests that male and female students share similar views regarding this benefit of online education.
Table 2: Evaluation of Association Between the Subject of Study and Perception of Course Continuity
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	

	Exact Sig. (1-
sided)

	Pearson Chi-Square
	1.265a
	1
	.261
	
	
	

	Continuity Correctionb
	.523
	1
	.470
	
	
	

	Likelihood Ratio
	1.476
	1
	.224
	
	
	

	Fisher's Exact Test
	
	
	
	.430
	
	.245

	Linear-by-Linear Association
	1.249
	1
	.264
	
	
	

	N of Valid Cases
	75
	
	
	
	
	

	a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.40.

	b. Computed only for a 2x2 table


· H₀: There is no significant association between the subject of study and students’ perception of course continuity during the COVID-19 pandemic.
· H₁: There is a significant association between the subject of study and students’ perception of course continuity during the COVID-19 pandemic.
A Chi-square test of independence was conducted to assess the relationship between the two categorical variables. The Pearson Chi-square test yielded χ²(1, N = 75) = 1.265, p = 0.261, which is above the 0.05 significance level, indicating a non-significant association. Since one cell had an expected count below 5, minimum = 2.40, Fisher’s Exact Test was also considered. The Fisher’s Exact Test result of p = 0.430 further confirmed the absence of statistical significance. Because the p-value from both tests is greater than 0.05, the H₀ fails to be rejected. Hence, it is concluded that there is no significant association between the subject of study and students’ perception that their coursework continued without interruption during the COVID-19 pandemic due to online classes. This finding suggests that students across different academic streams, such as Commerce and Education, shared similar views regarding the role of online classes in preventing academic discontinuity during the pandemic. 
Table 3: Association Between Place of Residence and Perception of Connectivity Issues
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	3.362a
	1
	.067
	
	

	Continuity Correctionb
	2.363
	1
	.124
	
	

	Likelihood Ratio
	3.448
	1
	.063
	
	

	Fisher's Exact Test
	
	
	
	.082
	.061

	Linear-by-Linear Association
	3.317
	1
	.069
	
	

	N of Valid Cases
	75
	
	
	
	

	a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.91.

	b. Computed only for a 2x2 table


· H₀: There is no significant association between place of residence and students’ perception of network and connectivity issues as barriers to online learning.
· H₁: There is a significant association between place of residence and students’ perception of network and connectivity issues as barriers to online learning.
A Chi-square test of independence was conducted to analyse the relationship between these categorical variables. The Pearson Chi-square value was χ²(1, N = 75) = 3.362, p = 0.067. Although the p-value is close to the 0.05 threshold, it still exceeds the significance level, indicating a non-significant association. Fisher’s Exact Test also supported the result, yielding p = 0.082, which is greater than 0.05. All expected cell counts were above 5, and the minimum is 6.91, satisfying the assumptions of the Chi-square test. Since the p-values from both Pearson Chi-square and Fisher’s Exact Test exceed 0.05, the null hypothesis (H₀) fails to be rejected. Therefore, it is concluded that there is no significant association between students’ place of residence and their perception that network and connectivity issues are barriers to online classes. This indicates that students from both rural and urban areas expressed similar concerns regarding connectivity challenges during online learning. Despite the expectation that rural students might face greater network problems, the results show that connectivity issues were commonly experienced across both groups.
Findings
The study analysed postgraduate students in Commerce and Education to assess their attitudes toward online learning during the COVID-19 pandemic. It focused on how demographic factors such as gender, field of study, and residence influenced their views on flexibility, course continuity, and network barriers. Key findings from Chi-square tests using SPSS are summarised below.
· The first objective was to determine if students' gender was related to the perception that "online classes allow me to attend classes irrespective of geographical barriers." Chi-square results showed no significant association (χ² = 0.327, p = 0.567), and Fisher’s Exact Test confirmed this (p = 0.786). The p-value exceeded the 0.05 significance level, leading to the acceptance of the null hypothesis. Thus, male and female students had similar views on the accessibility of online classes in overcoming geographical constraints.
· The second objective assessed whether students’ field of study (Commerce or Education) affected their perception that online classes prevented academic discontinuity during the COVID-19 pandemic. The Chi-square test revealed a non-significant association (χ² = 1.265, p = 0.261), and Fisher’s Exact Test confirmed this (p = 0.430). With a p-value over 0.05, the null hypothesis was accepted, indicating that both Commerce and Education students shared similar views on the effectiveness of online learning in maintaining continuity in their studies.
· The third objective examined whether students’ place of residence (rural or urban) affected their views on network and connectivity issues as barriers to online classes. The Pearson Chi-square test yielded χ² = 3.362 and a p-value of 0.067, indicating a non-significant association. Fisher’s Exact Test also confirmed this with p = 0.082. Thus, the null hypothesis was accepted, showing that both rural and urban students experienced similar connectivity challenges during online learning, contrary to expectations that rural students would face greater disruptions.
The findings indicate that gender, subject of study, and place of residence did not significantly influence students' perceptions of online learning during COVID-19. Challenges and benefits were universally experienced by students, suggesting that future strategies to enhance online education should address issues common across demographics.
Suggestions 
The study emphasises the need to enhance digital infrastructure, particularly in rural areas where connectivity issues impact online learning. Educational institutions, along with government and telecom providers, should focus on improving internet access and bandwidth to ensure uninterrupted learning and promote digital inclusion.
To enhance the overall quality of online learning, universities should adopt flexible and student-friendly learning models. Integrating hybrid and multi-modal approaches can help accommodate students irrespective of geographical barriers while ensuring continuity in academic activities. Additionally, institutions must establish robust technical support systems to assist students during online sessions, minimising disruptions caused by network or platform-related issues. The study also underlines the importance of capacity building for both teachers and students. Providing regular training on digital platforms, e-learning tools, and online pedagogical methods will improve efficiency in online teaching and learner engagement. Developing low-bandwidth learning alternatives, such as downloadable lecture notes, audio lessons, and offline-compatible applications, can particularly benefit students facing internet limitations. Furthermore, institutions should strengthen student feedback mechanisms to continuously evaluate learner perceptions and challenges associated with online learning. Conducting periodic surveys will help administrators make evidence-based improvements to digital education strategies. Finally, long-term policy support at both institutional and national levels is essential. Investments in digital infrastructure, teacher training, standardised online practices, and inclusive e-learning frameworks will ensure that online education remains sustainable, equitable, and resilient during future disruptions.


Conclusion
The study aimed to examine the perception of postgraduate students regarding online learning during the COVID-19 pandemic, focusing on key aspects such as geographical flexibility, course continuity, and connectivity challenges. Based on the Chi-square analysis, the results showed no significant association between students’ demographic variables (gender, subject of study, and place of residence) and their perceptions of online learning. The findings indicate that students across all categories shared similar perceptions about the major benefits and barriers of online education. Most students perceived that online classes enabled them to continue their academic activities without interruption and provided flexibility to attend sessions from any location. At the same time, connectivity-related problems were widely experienced by both rural and urban students, suggesting that internet issues were a common barrier irrespective of locality. Overall, the study concludes that the perceptions of students toward online learning during the pandemic were uniform and not influenced by gender, academic discipline, or place of residence. This highlights that the digital learning experience created a relatively common environment for all student groups. The results emphasise the need for improved digital infrastructure and more reliable connectivity to strengthen the effectiveness of online learning in similar situations in the future.
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