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Abstract
This article attempts to evaluate the library services and facilities during the pandemic situations in Pakistan. This study is fashioned in
positivistic tradition of quantitative research design, and a cross-sectional research method was employed. The objective of the study
was to examine the library services available to students and faculty members in two public sector academic libraries in Pakistan. A
complete list of students and faculty members was collected from the concerned offices along with their WhatsApp numbers and
email address. A total of 1736 students and faculty members sampled through proportionate random sampling technique and filled the
questionnaire out of 7835. The inclusion criteria to participate was based on enrolled students of public and private sector university,
passed at least one semester of BS (4 years) and MA/MSc (2 years) programme in Pakistan, and faculty members using library
resources. A structured questionnaire to measure the response of library patrons and consisted of exogenous and endogenous vari-
ables and pretested. The study findings showed that COVID-19 pandemic situations affected educational institutions at a large scale.
The social distancing rule was opted to minimise the risk of infection and university libraries were also closed down. However, due to
online learning transformation, library materials were digitalized and online library services were provided to students and faculty
members.
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1. Introduction

The COVID-19 pandemic started in China, Wuhan, in December 2019 [1]. It spread rapidly to rest of the world by affect-

ing both developed and developing countries [2]. Sooner, World Health Organization (WHO) imposed public health

emergency across the world. There was neither treatment nor any drug available to cure the patients. To curtail the spread

of pandemic, lockdowns were imposed and people were restrained to homes and make use of personal protective equip-

ment (PPE) [3,4]. This pandemic posed severe challenges to the health system [5]. Similarly, it also threatened the
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education system across the countries. Thus, the universities were closed down and teaching was shifted to online mode

[6]. By the same token, the academic libraries were also transformed into online mode [5,6].

Due to pandemics, recent year witnessed a dramatic shift of academic libraries from traditional to modern resources

and services in developing and developed countries [7,8]. It was a response to the pandemic lockdowns in the higher edu-

cational institutions (HEIs) including universities. It is noted that pandemic affected both direct regulation of teaching

and restrictions to the working activities. Therefore, on campus learning was replaced with an online mode to maintain

the pandemic guidelines and to curtail the spread of disease and risk infection [1,2]. It is pertinent to mention here that it

was not possible to suspend academic and research activities for long. Thus, HEIs took initiatives to shift the academic

and research activities online. By the same token, academic libraries were also transformed into online mode [9,10] due

to closure of HEIs [11]. Research shows that the closure of academic libraries resulted into digitalization of library mate-

rials in developed and developing countries [12,13]. The studies revealed that it was an easy task for the developed coun-

tries because of modern technology and infrastructure [14–16]. However, due to a lack of infrastructure and technology,

developing countries faced difficulties in shifting academic libraries online [5,17]. It is noted that academic services and

facilities in libraries were also suspended. A few of these had limited online services in the libraries [16,18]. However,

these services do not fulfil the need of students and research scholars. Furthermore, HEIs managed digitalized library

materials and services to facilitate faculty members and students for academic teaching and learning activities [19–21].

The digitalized library materials include e-books, e-journals, e-periodicals, e-study materials, e-reports, electronic thesis,

and audio/video material [19,22,23]. Similarly, these services also consisted of online clearance, online orientation, vir-

tual meetings, virtual references, chat rooms, online seminar and workshop facilitation, provision of the online database

including books and articles. Research shows that faculty members, students and research scholars benefitted from these

online library services during the lockdown [14,24]. This study was conducted from June 2020 to November 2020 in two

public sector universities of Pakistan. This study provides insights in terms of the digitalization of online academic library

material and services during the pandemic.

1.1. Problem statement

The pandemic affected HEIs including academic library services across the globe [23,25–27]. Several studies have been

conducted in developed countries on digitalization of online academic activities [8,27–30]. However, the academic envi-

ronment of developed countries is different from that of the developing countries [5,6,27,28,31–33]. Moreover, the aca-

demic libraries services and digitalization has never been concern of the researchers in developing countries. Like

developing countries, Pakistan being deficient in technology had traditional mode of academic libraries in majority of

HEIs. Thus, it was not an easy task to digitalize the academic library services and facilities in a very short period. To

smoothen online academic activities, a few measures were taken to digitalize library materials, and online library ser-

vices were provided to the students and faculty members. We did not find even a single research conducted on the digi-

tal academic libraries, during pandemic, in Pakistan. Hence, this study attempted to evaluate the online academic library

services and facilities during COVID-19 in public sector libraries of Pakistan.

2. Review of literature

Digital transformation is not a new phenomenon. For the last few decades, digitalized library services in developed and

developing countries have been utilised. The digital transformation of libraries has not been a concern of HEIs in devel-

oped world, as developed countries have already transfigured knowledge and data by creating different online databases

by means of modern technology [5,6,34–37]. Similarly, online libraries are also established. Worldwide, these databases

and online libraries are important sources of stock of knowledge [32,38,39] where knowledge is accumulated through

multiple sources of journals, books, periodicals, and newspapers [40,41]. These digital services are primarily utilised by

researchers, scholars, and faculty members in HEIs [5] in public and private spheres across the world [42,43]. Moreover,

the digital library is of great significance in the provision of services to HEIs [33,44]. Research showed that academic

libraries are established for faculty, students, and research scholars to get benefitted [45]. However, unlike libraries, digi-

tal libraries provide easy and online access to the stock of data in a very short time period. These services and facilities

are also provided free of cost to the faculty and research scholars by HEIs. In this way, faculty and students get benefitted

from institutional access to the stock of data [14]. It is also noted that online academic libraries support research and aca-

demic activities even from home [21]. Therefore, developed countries digitalized libraries into e-libraries to facilitate the

readers away from home [27,46]. Previously, physical appearance was observed in academic libraries to get benefitted

from the stock of knowledge [28,47]. However, developed nations have introduced use of digital libraries in a more effi-

cient way [8,26,45].
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The importance of digital libraries can be gauged during pandemics [5,17]. The students and teachers worked from

home and benefitted from digital library services [48–50]. Research showed the electronic use of accessing data was

opted [48–52] to avoid the severe consequences of pandemics in humans gathering [1,2]. Research also unpacked that

HEIs adopted the online mode of education coupled with digital libraries [32,47,53]. Researchers, faculty and students

were provided and facilitated the digital library services at homes [45]. Therefore, massive measures and precautions

were adopted [1] at national, local, and institutional level including the guidelines [1,2,4] WHO [54–57].

Research revealed that students and scholars were benefitted from electronic services and facilities of digitalized

libraries in the developed countries [19,58]. All the HEIs are already either using or providing access to digital libraries

[14,15]. After shifting educational activities to online mode [18], students from rural and urban areas equally benefitted

from the online libraries [50,59,60]. It is also revealed that electronic modes are equally available to the students, readers

and scholars [61]. These adequate provision of services and facilities were due to modern technology in the times of

pandemic [12,13,62].

In developing countries, normally students, faculty and research scholars do not have access to modern digital library

services [63–65]. The majority of HEIs still use traditional mode of academic libraries. Thus, it was difficult for the HEIs

to transfrom these into digital libraries. However, a few online databases are available for students [66,67]. Moreover,

due to lack of technology, digital library services are not available in public HEIs in the mjaority of developing countries.

Therefore, students, faculty members and research scholars from urban and rural areas remain disadvantegoeus to the

digital libraries [68,69]. Research showed multiple factors of inaccessibility to digital services and facilities in developing

countries [48,70,71]. Besides technology, these factors include infrastructure and provision of related facilities in HEIs.

In addition, students do not even have access to the available online databases due to different issues, that is, Internet

issues and subscription issues, and partical aceess to databases [72–74]. Research also showed that students, readers,

scholars, and faculty from both rural and urban areas do not have access to these databases [75,76]. Therefore, in most of

the developing countries, students from rural areas were not able to get benefitted from digital libraries, while students

from urban areas although benefitted however suffered to the great extent [77–79]. Hence, based on the review of litera-

ture, we articulated the following conceptual framework for the current study.

Based on the conceptual model, we have formulated the following hypotheses(see Figure 1):

Figure 1. Conceptual framework.
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Hypothesis 1. COVID-19 pandemic in urban areas has a direct effect on standard operating procedures, social distan-

cing and closure of university libraries.

Hypothesis 2. Standard operating procedures of COVID-19 have direct effects on digitalization of library material,

closure of university libraries, and library services & facilities.

Hypothesis 3. Digitalization of library materials has a direct effect on the closure of university libraries, library

services & facilities, and online library services.

Hypothesis 4. Social distancing has a direct effect on the closure of university libraries, library services & facilities.

Hypothesis 5. Closure of university libraries has a direct effect on library services & facilities, and online library

services.

Hypothesis 6. There is a direct effect of library services & facilities, social distancing, and faculty & student satisfac-

tion on online library services.

3. The data and methods

3. 1. The study design and unit of analysis

This study used a quantitative design and a cross-sectional survey was conducted. The unit of analysis was based on the

university students and faculty members using university library services for their study and research purposes.

3.2. Sampling procedures and sample

The sample was based on the academic library users of enrolled students of two Public Sector Universities of Pakistan,

that is, University of Gujrat, Gujrat and Mirpur University of Science and Technology (MUST), Mirpur. Students passed

at least one semester of BS (4 years) and MA/MSc (2 years) programme. In addition, faculty members using library

resources were also included in the study. A total of 1736 users including students and faculty members were sampled

through proportionate random sampling technique. A sampling frame was consisted on a complete list (attendance sheet)

of students and faculty members (attendance list) was collected from the concerned departments along with their

WhatsApp numbers and email address. The use of WhatsApp and email was opted due to the pandemic situations. It

was impossible to get the data personally from each respondent due to closure of the universities. All the library users

were sent a survey form either through email or WhatsApp. A total of 1736 students and faculty members participated

to fill the questionnaire out of 7835.

3.3. The technique of data collection

An online survey was opted to collect information from the respondents. The rationale to conduct an online survey was

based on minimising the spread of the current pandemic outbreak by maintaining social distancing rules. The procedure

was also opted to minimise the risk of infection.

3.4. Tool of data collection

A structured questionnaire was constructed based on different variables and their statements. The main variables include

COVID-19 pandemic, standard operating procedures, social distancing, closure of university library, digitalization of

library material, online library services, faculty and students’ satisfaction, and library services and facilities. An attitudi-

nal scale of (dis)agreement (Strongly Agree to Strongly Disagree) consisting of six-point scale had been used to measure

the response of the respondents. It is pertinent to mention here that the variables along with relevant statements had been

extracted from different sources including several studies, available review of literature, and also consulted with subject

experts. Total eight variables and 64 items had been used in the questionnaire. The consent for the respondents was

included in the front page of the survey questionnaire.

3.5. Ethical approval

Before collecting data, an ethical approval was taken from the ethical institutional review board (IRB) of both universi-

ties to conduct this research.
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3.6. Scale reliability test

Cronbach’s alpha statistical test was employed to test the reliability of the measurement instrument. The results of pre-

testing indicated the significance of alpha value ranging from .738 to .898 and overall was .938. The sample size for

pre-testing was taken as 30. Furthermore, exploratory factor analysis (EFA) was employed to identify the items of the

constructs, and confirmatory factor analysis (CFA) was employed to confirm the factors. The structural equation model-

ling (SEM) technique was employed to measure the direct and indirect effects [80] of the proposed model. The rationale

to use this statistical technique was based to measure the direct and indirect effects of the path variables. Similarly, this

method had the assumption that the sample size should be more than 400 and data should be parametric. Hence, the

SEM technique was more appropriate as compared with other statistical techniques including regression analysis. It is

pertinent to mention here that regression analysis only predicts the effects of more than one independent variable on only

one dependent variable. It also did not provide the path diagram. Therefore, the SEM technique had been employed after

completing all the pre-assumptions of the statistical test.

4. Results and discussion

This study shows respondents’ mixed geographical locations, that is, 76% belonged to rural area and 24% belong to

urban area. The distribution of respondents according to gender is: male were 38% and female were 62%. All the partici-

pants are literate (students studying at BS & MA/MSc educational level and faculty members working in different depart-

ments) and their ages ranged from 20 to 42 years. It is noteworthy to mention that fathers of the respondents are working

in different capacities of life such as government and private jobs, business, farming, driving, and labour. The educational

level of their father is ranging from illiterate to above master level. Moreover, family size ranged up to seven brothers

and nine sisters. In addition to the demographic characteristics of the participants, descriptive statistics of the study has

also been provided in Table 1. It includes range, minimum (Min.), maximum (Max.), mean, standard deviation and var-

iance of the variables used in the research.

Table 2 describes the correlation statistical test of the variables. The results reveal that there was a significant positive

correlation among all variables. It is worth mentioning to show that standard operating procedures have a significant cor-

relation with social distancing (.590), digitalization of library materials (.544), and library services & facilities (.435).

Contrary to it, the lowest significant correlation (.127) has been reported between faculty & students’ satisfaction and

COVID-19 pandemic outbreak in urban areas. Moreover, it revealed that the results showed in the table presented the

significance of the variables selected for this study.

4.1. Direct effects of the model

4. 1.1. Hypothesis 1: COVID-19 pandemic in urban areas has a direct effect on standard operating procedures, social distancing,
and closure of university libraries. The study asserts that there is a direct effect of COVID-19 pandemic outbreak in urban

areas on standard operating procedure (β = .285), social distancing (β = .256), and closure of university libraries

(β = .237). The results are in support of hypothesis 1 that the COVID-19 outbreak affected that urban area that results in

social distancing and other standard operating procedures. Furthermore, university libraries are closed to minimise the

spread of the current pandemic [81]. As it affected the whole world and all educational institutions are closed temporar-

ily [82–84], after few months, all the academic activities are shifted online [14,76,85]. It is important to mention here

that students and faculty members are not allowed to visit university libraries [86]. Hence, the current epidemic affected

the education sector at a large level [18,87]. Currently, the third wave of COVID-19 is also very dangerous, and the

number of positive cases and death has also been increasing day by day in developing countries, including India,

Pakistan, and similar to other developing settings [88–90].

4.1.2. Hypothesis 2: Standard operating procedures of COVID-19 have direct effects on digitalization of library material, closure of
university libraries, and library services & facilities. The results in Table 3 reveal that there is a direct effect of standard oper-

ating procedures of COVID-19 on digitalization of library material (β = .506), closure of university libraries (β = .320)

and library services & facilities (β = .077). The survey results showed the confirmation of hypothesis 2 that standard

operating procedures of COVID-19 have been directly affecting the digitalization of library material. As the lockdown

has been started and university libraries were closed [76,91,92], all the study-related materials were digitalized by the

academic libraries to facilitate the students and faculty members [93,94]. This process was essential to enhance the learn-

ing as academic activities were shifted to online [12,47,95]. The study findings are also aligned with the findings of

library services and facilities to the faculty and students during current pandemic situations [96,97].
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4.1.3. Hypothesis 3: Digitalization of library materials has a direct effect on the closure of university libraries, library services &
facilities, and online library services. The calculated data indicate that there is a direct effect of digitalization of library

materials on the closure of university libraries (β = .260), library services & facilities (β = .126) and online library ser-

vices (β = .055). The analysis confirmed hypothesis 3 that digitalization of library materials was started and had direct

effects on the closure of university libraries during COVID-19. Furthermore, the university library started online services

to patron including students and faculty members to facilitate online academic activities [85,98,99]. Similarly, library

services and facilities were started during a current pandemic to facilitate online materials to the users [100–102]. At the

starting time of lockdown, it was difficult for students and faculty members to shift online academic activities [49,103],

as it was reported in developing countries that most of the material was in hard form and it takes time to be shifted online

[104,105]. Hence, the digitalization of library materials and online library services had been started after the closure of

higher education institutions [59,61,106]. Furthermore, the study findings are similar to the findings of Jin [25], Perkins

[107] and Weyant [79].

4.1.4. Hypothesis 4: Social distancing has a direct effect on the closure of university libraries and library services & facilities. The

statistical data in the table point out that there is a direct effect of social distancing on the closure of university libraries

(β = .096), library services & facilities (β = .200). The analysis supported and confirmed hypothesis 4 that social distan-

cing during COVID-19 has direct effects on the closure of universities and library services. It is note-taking here to men-

tion that the current pandemic affected educational institutions at a large level all over the world including developing

and developed countries [60,104,108,109]. It is important to mention here that social distancing was opted to minimise

the spread of infection and university libraries were closed to avoid the risk [48,110]. These university libraries were tem-

porarily closed along with higher education institutions [5]. Hence, the library staff tried to facilitate and provide online

services to faculty and students during online academic activities [7,26]. The study finding is aligned with the study find-

ing reported in several countries [13,18,110,111].

4.1.5. Hypothesis 5: Closure of university libraries has a direct effect on library services & facilities, and online library services. The

analysis shows that there is a direct effect of the closure of university libraries on library services & facilities (β = .468),

and online library services (β = .351). The study findings confirmed hypothesis 5 that university libraries were closed

and the services were also postponed till the further decision of higher education institutions. The services and

Table 1. Descriptive statistics (n = 1736).

Variables Range Min. Max. Mean SD Variance

Social Distancing (SODI) 13 7 20 17.68 2.259 5.104
COVID-19 Pandemic in Urban Areas (CPUA) 12 8 20 15.00 2.333 5.445
Standard Operating Procedures (SOPS) 14 10 24 20.83 3.094 9.572
Closure of University Libraries (COUL) 11 9 20 17.83 2.358 5.558
Digitalization of Library Materials (DOLM) 12 8 20 17.48 2.420 5.856
Online Library Services (ONLS) 9 7 16 14.21 1.838 3.379
Faculty and Students’ Satisfaction (FASS) 15 5 20 15.93 3.624 13.132
Library Services and Facilities (LSAF) 9 11 20 17.64 2.270 5.154

Table 2. Correlation statistical test (n = 1736).

Variables SODI CPUA SOPS COUL DOLM ONLS FASS LSAF

SODI 1 .256 .590 .302 .544 .250 .259 .435
CPUA 1 .285 .377 .249 .150 .127 .237
SOPS 1 .474 .506 .326 .333 .457
COUL 1 .439 .459 .296 .586
DOLM 1 .212 .496 .456
ONLS 1 .085 .425
FASS 1 .303
LSAF 1

**Correlation is significant at the 0.01 level (2-tailed).
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facilitation were provided to the patrons [16]. It is worth mentioning that university libraries provided digital resources

to their users during the current pandemic situation [39,87]. The current study findings are supported by several study

findings conducted by researchers in the developing world [112].

4.1.6. Hypothesis 6: There is a direct effect of library services & facilities, social distancing, and faculty & student satisfaction on
online library services. The study findings depict that there is a direct effect of library services & facilities (β = .223),

social dissecting (β = .097), and faculty & student satisfaction (β = .085) on online library services. The results were

confirmed to support hypothesis 6 that library services were provided to faculty and students during COVID-19.

Although the infrastructure and the Internet service was not properly available in the developing world. University

libraries tried their best efforts to facilitate the library patrons. The online library services to library users were provided

as per the availability of existing resources [113]. However, the social distancing rules were also implemented to prevent

the spread of the pandemic outbreak [1,2,5]. Furthermore, the finding of the current study have been aligned with the

results of several researchers reported in the global north and global south on the subject under discussion [16,20,111].

4.2. Indirect effects of the model

4.2.1. Hypothesis 7: COVID-19 pandemic in urban areas has an indirect effect on digitalization of library materials, closure of uni-
versity libraries, and library services & facilities through the mediation of standing operating procedures. The study findings

show that there is an indirect effect of COVID-19 pandemic in urban areas on digitalization of library materials

(SE = 0.144***), closure of university libraries (SE = 0.091***), and library services & facilities (SE = 0.022*) through

the mediation of standing operating procedures (see Table 4).

Table 3. Regression weights, covariances, and variances (n = 1736).

Variables Standardised
regression
weights

Estimate SE C.R. P

CPUA —> SOPS .285 .378 .031 12.398 ***
SOPS —> DOLM .506 .396 .016 24.452 ***
CPUA —> SODI .256 .248 .022 11.050 ***
CPUA —> COUL .237 .245 .021 11.486 ***
DOLM —> COUL .260 .259 .022 11.685 ***
SOPS —> COUL .320 .250 .018 13.966 ***
SODI —> COUL .096 .102 .021 4.820 ***
DOLM —> LSAF .126 .113 .020 5.552 ***
SOPS —> LSAF .077 .054 .017 3.253 .001
COUL —> LSAF .468 .424 .021 20.549 ***
SODI —> LSAF .200 .193 .018 10.579 ***
LSAF —> ONLS .223 .188 .022 8.528 ***
COUL —> ONLS .351 .268 .020 13.229 ***
SODI —> ONLS .097 .079 .017 4.545 ***
DOLM —> ONLS .055 .042 .018 2.346 .019
FASS —> ONLS .085 .043 .010 4.101 ***
Variances
CPUA 5.442 .185 29.453 ***
FASS 13.125 .446 29.453 ***
e1 8.788 .298 29.453 ***
e2 4.766 .162 29.453 ***
e4 4.352 .148 29.453 ***
e3 3.702 .126 29.453 ***
e6 2.936 .100 29.453 ***
e5 2.493 .085 29.453 ***

Chi-square = 1447.598, df = 12, P-value = .000. Model fit summary = GFI = .906, AGFI .909, CFI = .903, RMSEA = .072. Total number of

observations = 1736.

Shoaib et al. 7

Journal of Information Science, 2022, pp. 1–14 � The Author(s), DOI: 10.1177/01655515221141035



4.2.2. Hypothesis 8: COVID-19 pandemic in urban areas has an indirect effect on online library services, closure of university
libraries, and library services & facilities through the mediation of social distancing. The results of the cross-sectional survey

indicate that there is an indirect effect of COVID-19 pandemic in urban areas has indirect effect on online library ser-

vices (SE = 0.025***), closure of university libraries (SE = 0.025**), and library services & facilities (SE = 0.051***)

through the mediation of social distancing.

4.2.3. Hypothesis 9: COVID-19 pandemic in urban areas has an indirect effect on library services & facilities and online library ser-
vices through the mediation of closure of university libraries. The tabulated data of indirect effects of the model reveal that

there is an indirect effect of COVID-19 pandemic in urban areas on library services & facilities (SE = 0.111***) and

online library services (SE = 0.083***) through the mediation of closure of university libraries.

4.2.4. Hypothesis 10: Standard operating procedure of outbreak has an indirect effect on the closure of university libraries, library
services & facilities, and online library services through the mediation of digitisation of library materials. The statistical analysis

describes that there is an indirect effect of standard operating procedures of the outbreak on the closure of university

libraries (SE = 0.131***), library services & facilities (SE = 0.064***), and online library services (SE = 0.028) through

the mediation of digitisation of library materials.

4.2.5. Hypothesis 11: Standard operating procedures have indirect effects on library services & facilities and online library services
through the mediation of closure of university libraries. The survey results present that there is an indirect effect of standard

operating procedures on library services & facilities (SE = 0.150**) and online library services (SE = 0.112***) through

the mediation of closure of university libraries.

4.2.6. Hypothesis 12: Standard operating procedure has an indirect effect on online library services through the medication of
library services & facilities. The data show that there is an indirect effect of the standard operating procedure on online

library services (SE = 0.017*) through the mediation of library services & facilities.

Table 4. Indirect effects of the model (n = 1736).

Indirect path Unstandardized estimate Lower Upper P-value Standardised estimate

CPUA –> SOPS –> DOLM 0.150 0.126 0.173 0.001 0.144***
CPUA –> SOPS –> COUL 0.094 0.078 0.115 0.001 0.091***
CPUA –> SOPS –> LSAF 0.020 0.008 0.034 0.011 0.022*
CPUA –> SODI –> COUL 0.025 0.038 0.013 0.003 0.025**
CPUA –> SODI –> LSAF 0.048 0.034 0.064 0.001 0.051***
CPUA –> SODI –> ONLS 0.020 0.012 0.029 0.001 0.025***
CPUA –> COUL –> LSAF 0.104 0.087 0.123 0.001 0.111***
CPUA –> COUL –> ONLS 0.066 0.054 0.077 0.001 0.083***
SOPS –> DOLM –> COUL 0.102 0.084 0.121 0.001 0.131***
SOPS –> DOLM –> LSAF 0.045 0.030 0.061 0.001 0.064***
SOPS –> DOLM –> ONLS 0.017 0.034 0.000 0.101 0.028
SOPS –> COUL –> LSAF 0.106 0.086 0.127 0.001 0.150**
SOPS –> COUL –> ONLS 0.067 0.052 0.084 0.001 0.112***
SOPS –> LSAF –> ONLS 0.010 0.004 0.018 0.012 0.017*
SODI –> COUL –> LSAF 0.043 0.064 0.022 0.003 0.045**
SODI –> COUL –> ONLS 0.027 0.040 0.014 0.003 0.034**
SODI –> LSAF –> ONLS 0.036 0.027 0.049 0.001 0.045***
DOLM –> COUL –> LSAF 0.110 0.086 0.137 0.001 0.121***
DOLM –> COUL –> ONLS 0.069 0.056 0.087 0.001 0.091***
DOLM –> LSAF –> ONLS 0.021 0.013 0.031 0.001 0.028***
COUL –> LSAF –> ONLS 0.080 0.062 0.098 0.001 0.104***

Significance of estimates: *** p < 0.001, ** p < 0.010, * p < 0.050, y p < 0.100.

Shoaib et al. 8

Journal of Information Science, 2022, pp. 1–14 � The Author(s), DOI: 10.1177/01655515221141035



4.2.7. Hypothesis 13: Social distancing has an indirect effect on library services & facilities through the mediation of closure of uni-
versity libraries. The study found to show that there is an indirect effect of social distancing on library services & facilities

(SE = 0.045**) through the mediation of closure of university libraries.

4.2.8. Hypothesis 14: Social distancing has an indirect effect on online library services through the mediation of closure of university
libraries and library services & facilities. The survey results indicated that social distancing has an indirect effect on online

library services through the mediation of closure of university libraries (SE = 0.034**) and library services & facilities

(SE = 0.045***).

4.2.9. Hypothesis 15: Digitalization of library materials has an indirect effect on library services & facilities and online library ser-
vice through the mediation of closure of university libraries. The indirect effect of the model describes that there is an indirect

effect on digitalization of library materials on library services & facilities (SE = 0.121***) and online library service

(SE = 0.091***) through the mediation of closure of university libraries.

4.2.10. Hypothesis 16: Digitisation of library materials and closure of university libraries have an indirect effect on online library ser-
vices through the mediation of library services & facilities. The statistical data reveal that there is an indirect effect on digiti-

sation of library materials (SE = 0.128***) and closure of university libraries (SE = 0.104***) on online library services

through the mediation of library services & facilities.

5. Conclusion

The overall conclusion we reached in this article is based on model employed in the study. It is worth mentioning that

outbreak affected HEIs worldwide. Consequently, academic libraries were closed to avoid the spread of pandemics. We

concluded that COVID-19 pandemic affected HEIs of Pakistan at large level. The traditional academic libraries were

Figure 2. Model fit diagram.
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closed down for students, researchers and faculty members. Owing to the urgency of online education, library materials

were digitalized and online library services were provided to students and faculty members. Similarly, these libraries

provided the required academic material to the users online. It is important to mention that university faculty members

and students were satisfied with the provision of digital library materials and online library services to complete the aca-

demic tasks. The study recommended that the developed countries should also support developing nations in terms of

technology. In this way, developing countries may develop their own online library resources and digitalized academic

materials to facilitate students and faculty members in any such crisis.

5.1. Future research

5.1.1. Study design. Mixed Method Research (MMR) may be employed to conduct the studies in the future on the similar

nature of the topic of library services and digitalization of library material.

5.1.2. Population and unit of analysis. Future research may be conducted in special libraries, public libraries, and national

libraries. Similarly, a unit of analysis may also be used as library patrons.

5.1.3. Statistical analysis. Statistical techniques of Artificial Neural Network (ANN) may also be employed to test the data

and draw a conclusion.

5.2. Limitation of the study

The research had been limited to quantitative study design and SEM technique. Similarly, it only focused on the aca-

demic library at higher education institutions in Pakistan.
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