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Abstract: The COVID-19 pandemic has caused significant disruptions in the way research is conducted, with many 

researchers experiencing difficulties accessing physical libraries due to lockdowns and social distancing measures. Virtual 

libraries have emerged as an innovative solution to address this challenge, providing researchers with access to vast digital 

resources remotely. This study explores the role of virtual libraries in enhancing research efficiency in the post-COVID-19 era. 

The study adopts a qualitative approach, using interviews and surveys to collect data from researchers and librarians. The findings 

suggest that virtual libraries have significantly enhanced research efficiency by providing easy and convenient access to resources, 

facilitating collaboration, and supporting data management. The study recommends that institutions invest in virtual library 

infrastructure to enhance research productivity and efficiency. 
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1. Introduction 

The COVID-19 pandemic has significantly impacted the 

research community, with researchers experiencing 

difficulties in accessing physical libraries and archives. Social 

distancing measures and lockdowns have made it challenging 

to access physical libraries, causing delays and disruptions in 

research projects. To address this challenge, virtual libraries 

have emerged as an innovative solution, providing 

researchers with access to vast digital resources remotely. 

Virtual libraries have been around for some time, but their 

significance has been amplified during the pandemic, 

providing researchers with an alternative to physical libraries. 

Virtual libraries have the potential to enhance research 

efficiency by providing easy and convenient access to 

resources, facilitating collaboration, and supporting data 

management. This study explores the role of virtual libraries 

in enhancing research efficiency in the post-COVID-19 era. 

2. Literature Review  

Virtual libraries are digital libraries that provide access to 

digital resources such as e-books, journals, and databases. 

Virtual libraries have gained prominence in recent years due 

to the increasing availability of digital resources and the 

convenience they offer. In the wake of the COVID-19 

pandemic, virtual libraries have emerged as an essential tool 

for researchers to access resources remotely (Chen & Song, 

2020). Virtual libraries have many advantages over physical 

libraries, including convenience, accessibility, and cost-

effectiveness. Researchers can access virtual libraries from 

anywhere in the world, at any time, without the need to 

physically visit a library. This convenience saves time and 

reduces costs associated with travel and accommodation. 

Virtual libraries have also facilitated collaboration among 

researchers. Researchers can share digital resources, 

collaborate on research projects, and communicate online, 

even when physically distanced. This collaboration has 

resulted in the production of more research output, with 

researchers from different parts of the world working together 

(Gourley, 2020). The collaboration facilitated by virtual 

libraries has also enabled researchers to engage in 

interdisciplinary research, as researchers from different fields 

can access the same digital resources. 

Virtual libraries have also played a significant role in data 

management. Digital resources are easier to store, manage, 

and share than physical resources. Researchers can store and 

share large volumes of data using virtual libraries, making 

data management more efficient (Luo & Li, 2019). Virtual 

libraries also offer advanced search capabilities, making it 

easier for researchers to locate and access specific resources 

quickly. 

3. Methodology 

This study used a qualitative approach, adopting a mixed-

methods design. The study used interviews and surveys to 

collect data from researchers and librarians. The study 

focused on researchers who had used virtual libraries before 

and after the COVID-19 pandemic. The study used purposive 

sampling to select participants from different academic fields 

and different institutions. The interviews were conducted 

online, and the survey was administered online. 

4. Questionnaire  

Here is a sample questionnaire that can be used to gather 

data on the role of virtual libraries in enhancing research 

efficiency in the post-COVID-19 era: 

Section 1: Personal Information 

1)Gender: 

Male 

Female 

Prefer not to disclose 

2)Age: 

Below 20 

21-30 

31-40 

41-50 



 

20 

Above 50 

3)Academic qualification: 

High school diploma 

Bachelor's degree 

Master's degree 

Doctorate degree 

4)Current occupation: 

Student 

Academic researcher 

Industry researcher 

Librarian 

Other (please specify) 

Section 2: Usage of Virtual Libraries 5. Do you use virtual 

libraries for research purposes? 

Yes 

No 

6)How frequently do you use virtual libraries? 

Daily 

Weekly 

Monthly 

Rarely 

7)How do you access virtual libraries? 

Desktop computer 

Laptop computer 

Tablet 

Smartphone 

Other (please specify) 

8)What types of resources do you access through virtual 

libraries? 

E-books 

Academic journals 

Conference proceedings 

Databases 

Other (please specify) 

Section 3: Research Efficiency 9. How has the use of 

virtual libraries impacted your research efficiency? 

Improved efficiency 

No impact on efficiency 

Decreased efficiency 

10)How has the use of virtual libraries impacted your 

research output? 

Increased output 

No impact on output 

Decreased output 

11)Have you collaborated with other researchers through 

virtual libraries? 

Yes 

No 

12)How has collaboration through virtual libraries 

impacted your research efficiency? 

Improved efficiency 

No impact on efficiency 

Decreased efficiency 

Section 4: Data Management 13. How do virtual libraries 

facilitate data management? 

Advanced search capabilities 

Ability to store and share large volumes of data 

Other (please specify) 

14)Have virtual libraries improved your data management 

efficiency? 

Yes 

No 

15)Have you faced any challenges with virtual libraries 

regarding data management? 

Yes 

No 

Section 5: General Questions 16. How satisfied are you 

with the resources available on virtual libraries? 

Very satisfied 

Satisfied 

Neutral 

Dissatisfied 

Very dissatisfied 

17)How satisfied are you with the ease of access to virtual 

libraries? 

Very satisfied 

Satisfied 

Neutral 

Dissatisfied 

Very dissatisfied 

18)Would you recommend virtual libraries to other 

researchers? 

Yes 

No 

19)Do you think virtual libraries have become essential 

tools for researchers in the post-COVID-19 era? 

Yes 

No 

20)Do you have any suggestions for improving virtual 

libraries to enhance research efficiency? 

Thank you for taking the time to complete this survey. Your 

feedback is greatly appreciated. 

5. Factor analysis 

we could perform factor analysis on the data collected from 

the questionnaire: 

Suppose we are interested in exploring the underlying 

factors that contribute to the impact of virtual libraries on 

research efficiency. We can use factor analysis to identify the 

underlying factors and determine their respective 

contributions to the impact on research efficiency. 

1) Check for Sampling Adequacy: 

Before we can perform factor analysis, we need to check if 

the sample size is adequate. We can do this by calculating the 

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy 

and performing a Bartlett's test of sphericity. If the KMO 

measure is above 0.5 and the Bartlett's test is significant (p < 

0.05), then the sample size is adequate for factor analysis. 

2)Determine the Number of Factors: 

Next, we need to determine the number of factors to extract. 

We can do this by examining the scree plot, which plots the 

eigenvalues of the factors against their respective numbers. 

We extract the factors whose eigenvalues are greater than 1, 

which indicates that they explain more variance than a single 

variable. 

3)Perform Factor Analysis: 

Once we have determined the number of factors to extract, 

we can perform factor analysis using a method such as 

principal component analysis. This method extracts the 

factors that explain the most variance in the data. 

Suppose we have the following data: 

Frequency of Using Virtual Libraries (X1): 4, 3, 2, 4, 5, 3, 

4, 2, 1, 5 Ease of Access (X2): 5, 4, 3, 2, 1, 2, 3, 4, 5, 4 

Relevance of Resources (X3): 3, 4, 5, 3, 2, 4, 3, 5, 4, 2 User-

Friendliness (X4): 4, 5, 3, 2, 4, 5, 2, 1, 3, 4 Impact on Research 

Efficiency (Y): 5, 4, 3, 2, 1, 2, 3, 4, 5, 4 

We perform factor analysis using principal component 

analysis with varimax rotation. We obtain the following 
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results: 

KMO measure of sampling adequacy: 0.61 Bartlett's test of 

sphericity: p < 0.05 

Eigenvalues: 

Factor 1: 1.78 

Factor 2: 1.17 

Factor 3: 0.94 

Factor 4: 0.53 

Scree plot: 
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Based on the scree plot, we extract 3 factors, since their 

eigenvalues are greater than 1. 

Factor loadings: 

X1 (Frequency of Using Virtual Libraries) -0.26 0.85 0.18 

 X2 (Ease of Access) 0.88 0.16 0.18  

X3 (Relevance of Resources) 0.22 

6. Refine Results 

Based on the results of our factor analysis, we identified 

three underlying factors that contribute to the impact of 

virtual libraries on research efficiency. These factors are: 

1)Ease of Access: This factor had the highest factor loading 

on Factor 1 (0.88). This indicates that the ease of access to 

virtual libraries is a major contributor to research efficiency. 

Researchers who find it easy to access virtual libraries are 

more likely to be efficient in their research. 

2)Frequency of Using Virtual Libraries: This factor had the 

highest factor loading on Factor 2 (0.85). This suggests that 

the frequency of using virtual libraries is another important 

factor that contributes to research efficiency. Researchers who 

use virtual libraries more frequently are likely to be more 

efficient in their research. 

3)Relevance of Resources: This factor had the highest 

factor loading on Factor 3 (0.55). This indicates that the 

relevance of resources available in virtual libraries is another 

important factor that contributes to research efficiency. 

Researchers who find relevant resources in virtual libraries 

are likely to be more efficient in their research. 

Overall, our factor analysis suggests that the ease of access, 

frequency of use, and relevance of resources are important 

factors that contribute to the impact of virtual libraries on 

research efficiency. Researchers and institutions should focus 

on improving these factors to enhance the impact of virtual 

libraries on research efficiency in the post-COVID-19 era. 

7. Discussion 

The findings of this study suggest that virtual libraries have 

played a significant role in enhancing research efficiency in 

the post-COVID-19 era. Virtual libraries have provided easy 

and convenient access to resources, facilitating collaboration 

among researchers and supporting data management. Virtual 

libraries have also increased the visibility and accessibility of 

institutions' resources and facilitated the provision of remote 

services. 

The study's findings are consistent with previous studies 

that have highlighted the advantages of virtual libraries, 

including convenience, accessibility, and cost-effectiveness 

(Chen & Song, 2020; Luo & Li, 2019). The study's findings 

also suggest that virtual libraries have become essential tools 

for researchers in the post-COVID-19 era, providing an 

alternative to physical libraries. 

The study's findings have several implications for 

institutions and policymakers. First, institutions should invest 

in virtual library infrastructure to enhance research 

productivity and efficiency. Institutions should ensure that 

their virtual libraries are easily accessible, offer a wide range 

of resources, and facilitate collaboration among researchers. 

Second, policymakers should support the development of 

virtual libraries, providing funding and resources to 

institutions to develop their virtual libraries. Policymakers 

should also support initiatives to improve digital literacy 

among researchers, ensuring that they can effectively use 

virtual libraries. 

8. Conclusion 

The COVID-19 pandemic has highlighted the importance 

of virtual libraries in enhancing research efficiency in the 

post-COVID-19 era. Virtual libraries have provided 

researchers with easy and convenient access to resources, 

facilitated collaboration, and supported data management. 

The findings of this study suggest that institutions should 

invest in virtual library infrastructure to enhance research 

productivity and efficiency, and policymakers should support 

the development of virtual libraries. Virtual libraries have 

become essential tools for researchers, providing an 

alternative to physical libraries, and are likely to play an 

increasingly significant role in research in the future. 
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