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Abstract

Rapid use of internet-based applications like mobile library applications (MLA) are depicting the modern era
of digital students and literature broadly discussed the initial adoption of MLA among students. However, there
is a need to investigate the continuance use intention of applications to overcome an acceptance-discontinuance
phenomenon. Therefore, this research was performed for the empirical support toward continued usage of MLA
by integrating an extended expectation confirmation model (EECM), technology acceptance model (TAM),
media affinity theory, and service quality. This study worked on the focus of uncovering the factors which were
creating hindrance in long term use of MLA. It was conducted with the self-controlled cross-sectional surveybased study. An overall 307 surveys were collected to verify the proposed theoretical model with structural
equation modelling (SEM) technique. Finding of the study inferred that service quality, confirmation, MLA
affinity, perceived usefulness, satisfaction and perceived ease of use are explaining the direct or indirect strong
influence on continuous use of MLA. Current research empirically assessed to expose the deep intuition towards
users’ continuous usage intention of MLA. Outcomes will oblige as a controller for operative choices in
development and resource distribution toward confirming the accomplishment of the mobile library
application’s mission and vision.
Keywords: Digital Library, Library Knowledge, Mobile library service, continuance usage intention, postadoption behaviour

1. Introduction
The drastic rise in wireless technologies especially mobile applications are transforming students into
digital students, schools into digital schools and universities into digital universities. Digital students are defined
as “students who use digital technologies more than the traditional one.” Defined by (Gartner, 2015), the
mandate for mobile apps development will raise five times quicker than interior information technology
organizations’ dimensions. As reported in the survey, 42% of organizations are expected to spend at an average
of 31% on the development of mobile apps (Gartner, 2016). According to (Ju, Park, & Kyoung, 2017),
downloading of mobile applications reached 115% year-over-year-growth. Categorically explaining,
downloading of productivity and utility apps grows to 150% and social apps up to 203% (Hsiao, Chang, &
Tang, 2016). Hence, we can predict that individuals are using mobile applications for a variety of diverse
purposes like shopping, internet surfing, for tracking parcels, as route guides through google map, playing
games, for social media sites, reading the newspaper and as well as for library services, etc., (Huh & Kim,
2008)(Ali, Rafique, et al., 2019)(Omotayo & Haliru, 2019).
Table 1: Types of a library with definitions

Sr. #

Types of Library

Definitions

Source

1

Online Library

(Joo & Choi, 2016)

2

Digital Library

3

Mobile Library
Application
(MLA)

library resources (articles, books etc) retrieved through modest
search engines as a substitute of library sources.
library retrieved by handlers using web broadband and computer
by sitting at a demarcated location.
accessing the digital library with the help of mobile phone
application for library resources through wireless network
deprived of spatial and temporal limitations.

(Zha, Zhang, &
Yan, 2015)
(Zha, Zhang, Li, &
Yang, 2016)

Digital library gave boast to knowledge and resources (Omotayo & Haliru, 2019). Nowadays almost all
research and educational material are available online. Therefore, digital students prefer to use digital, online
or mobile libraries more frequently than the traditional library resources (Lee, Paik, & Joo, 2012). Hence, to
facilitate digital students, educational institutes are quickly adopting mobile applications like mobile library
applications (MLA), to provide easy and fast contact to a diversity of digital resources, with rapid searching
and browsing by overcoming temporal and spatial constraints (Omotayo & Haliru, 2019). Literature has
identified three major types of libraries that are defined in Table 1 above.
For better leverage of MLA benefits, public and private libraries must understand the behaviour of the
users that cannot succeed without a deep understanding of how people or organisations are using emerging
technologies such as MLA (Seethamraju, Diatha, & Garg, 2018). For example, the current research was
conducted at COMSATS University Islamabad Pakistan (CUI) which adopted MLA in spring 2014 with the
name INSIGNIA ILS. However, its success depends on the initial acceptance by its intended user. This research
is an extension of our previous work in which we measured the user's inspirations toward the initial acceptance
of INSIGNIA ILS (Rafique, Omran, Shamim, Anwar, & Bashir, 2020). However, in current work, we discussed
the long-term practicability of a new information system (IS) that hinges on the continuous behaviour of the
user than on primary adoption. However, a lot of this kind of techniques were applied in developed countries
such as in China, South Korea, USA, Israel and Taiwan (Joo & Choi, 2016)(Cheng, 2014)(Yoon, 2016). Despite
this, we are unable to find an adaptation of these techniques in developing countries. A brief analysis of this
adaptation is given in Table 2.
Therefore, one of the motivations of this research is a focus on the continuance usage instead of initial
acceptance of MLA in academic libraries of Pakistan. Besides the investment of huge resources in education
sectors within developing countries, users are still not using MLA in their study era. Hence, it is a need of an
hour to keep intended users on MLA for a longer period, which is being developed with a massive investment
of emerging country (Fu & Inskip, 2019)(Yoon, 2016). As investment was done to facilitate users, so it is
expected to be used continuously by the users for their aims and objectives. For this reason, the current research
will report the following research interrogations (RQ1): Is EECM suitable for investigating the continuance use
intention of MLA in academic libraries of Pakistan? (RQ2): How do the MLA drives of early acceptance
decision effect the MLA continuance intention to practise in Pakistan?
To address the research queries, we proposed research model that is grounded on empirically
authenticated existing theoretical models, i.e., the extended expectation confirmation model (EECM)
(Bhattacherjee, 2001b), technology acceptance model (TAM) (Davis, 1989), along with service quality and
MLA affinity theory (Perse, 1986). To clarify the extensive improvements in the clarification of the initial
adoption and use behaviour of MLA, TAM is the most suitable model for this study. On the other hand,
continuance usage intention is the major issue after the initial adoption of technology for long-term viability.
Hence, for this purpose, EECM is the best-suited model for the current study. Besides that, consistency depends
on the service quality and MLA affinity (perceived importance) of the applications, therefore, service quality
and MLA affinity were integrated with the theoretical models. Thus, by integrating these two empirically
validated models along with service quality and MLA affinity, we will try to explore the major factors of original
adoption of a system, that will ultimately lead to continuance usage intention of MLA. Expected research
outcomes will help the developers in realizing the important factors toward the continuance use of MLA, which
will be considered while developing the application to overcome the fear of the use.
Our research contribution is twofold. At first, we integrated TAM (Davis, 1989) with EECM
(Bhattacherjee, 2001b) for improving the understandability of continuance intention to use MLA along with
service quality and MLA affinity. To the best of our knowledge, it’s the first study that integrated TAM (Davis,
1989) and EECM (Bhattacherjee, 2001b) to identify the continuance usage of MLA with affinity theory (Perse,
1986) in developing nation context i.e., Pakistan. Secondly, investigation of an individuals’ determinant toward
continuance intention to use MLA will donate to the extensive body of scientific facts, that was not addressed
so for in continuance usage intention toward MLA. It is very important to investigate this, because the majority
of the researchers heavily focused on the investigation of initial adoption, however, this study hunts for the
examination of a continuance usage intention of MLA which is very vital for long term practicability of IS

(Bhattacherjee, 2001b).
Henceforth, the focus of current research is on the continuance usage of MLA, i.e., INSIGNIA ILS
particularly focusing on the developing country. Pakistan government allocated a huge budget for ICT and
continuously developing ICT infrastructure for its people. Hence, the users must be kept on board for a longer
period, which ultimately helps us in updating the technology over time. In the current research, all the collected
responses from the users will be analysed using statistical package for social science (SPSSv23) and analysis
of moment structure (AMOSv23) tools. As it will help in receiving the closer look toward the factors which
might be the expected barriers toward continuance usage.
Section two comprised of a brief explanation of both theoretical models integrated into this study along
with service quality and MLA affinity. After that, the projected research model along with their statistical
hypothesis is presented, followed by the proposed methodology. The article is concluded with the results which
are followed by conclusion and limitations of the study.
Table 2: Research in a different context

Study reference

Year

Context

Technology Type

Initial
adoption
✓
✓

Continuance
Usage

(Rafique et al., 2020)
(M. Zhang, Chen, &
Chen, 2019)
(F. Xu & Du, 2019)
(F. Xu & Du, 2018)
(Rafique et al., 2018)
(Yoon, 2016)
(Khan & Qutab, 2016)
(Joo & Choi, 2016)
(Zhao, Deng, & Zhou,
2015)
(Alfaresi & Hone,
2015)
(Zha et al., 2016)

2020
2019

Pakistan
China

Mobile library application
Mobile library application

2019
2018
2018
2016
2016
2016
2015

China
China
Pakistan
Korea
Pakistan
USA
China

Digital library
Digital library
Mobile library application
Mobile library application
HEC digital library
Online library resources
Mobile library application

✓
✓
✓
✓
✓

2015

UK

Mobile digital technology

✓

TAM

2015

China

✓

TAM

(Chen & ChengalurSmith, 2015)
(Aharony, 2014)
(Hu, Hu, & Yan, 2014)
(Cheng, 2014)

2015

USA

Digital library in a mobile
context
Library web portal

✓

TAM

2014
2014
2014

Israel
China
Taiwan

Mobile libraries
Digital Library
digital library

✓
✓

(Chang, 2013b)
(Al-faresi & Patel,
2012)
(Hahn, 2012)

2013
2012

Taiwan
UK

Mobile library application
Mobile digital library

✓
✓

TAM
TAM
ECM, TAM
and DMIS
TAM
TAM

2012

USA

✓

TAM

(Park, Roman, Lee, &
Chung, 2009)

2009

USA

Mobile augmented reality
app for library
Digital library system

✓

TAM

✓
✓

✓

Model Used
TAM
TAM, ISST
TAM, ISST
TAM, ISST
TAM
TAM
TAM
EECM
ECM-ISC

2. Theoretical Models
2.1. Extended Expectation Confirmation Model (EECM)
Currently, post-adaptation of technology, i.e., MLA at an individual level is of main concern, and to
study this behaviour, various researchers had adopted EECM in there research (Hsu & Lin, 2015)(C. Xu, Peak,
& Prybutok, 2015)(Hsiao et al., 2016)(Albashrawi & Motiwalla, 2019). (Bhattacherjee, 2001a) wished-for the
extended expectation confirmation model (EECM) which is based on expectation confirmation theory (ECT)
within marketing. He adopted information technology perspective of perceived usefulness from the technology
acceptance model (TAM) (Davis, 1989). ECT claims that, post-purchase satisfaction of individual relay on
perceived expectation and performance. The effect on the post-purchase can be measured either by positive or
negative dissonance among expectation and performance (Oliver, 1980). By keeping this concept in mind,
(Bhattacherjee, 2001a) projected EECM to envisage the continuance use of IS. This model is composed of three
factors, which are used to explain and predict the continuance use of IT from an individual perspective i.e.,
confirmation of expectations, satisfaction and perceived usefulness as shown in Fig. 1. In EECM, satisfaction
and perceived usefulness are considered as two chief variables in determining IS continuance intentions
conferring to the initial expectations of consumers, which are having an impact on satisfaction. Together they
forecast the continuance intention of IS toward MLA (i.e., INSIGNIA ILS in this study) in individual
perspective.
In IT domain, particularly in the zone of mobile apps like e-shopping, m-learning or e-ticketing (Hsu &
Lin, 2015)(Albashrawi & Motiwalla, 2019)(Hsiao et al., 2016)(C. Xu et al., 2015), various attempts have been
made by adopting diverse models to go deeper into the belief of post-acceptance by focusing the individual
perspective. However, insufficient research work was found on the continuance use of IS by concentrating
individual viewpoint, therefore, by keeping the same theme, our research will address the post-acceptance of
MLA, i.e., INSIGNIA ILS in Pakistan. The proposed model was developed to address the main objectives of
our research that are based on the same theme, i.e. individual’s behaviour after their initial adoption toward
MLA.
Extension of EECM in our study is of vital importance, in which we will be able to understand the MLA
post adaptation phenomena in a better way. We postulate that continuance intention to use MLA is dependent
on the decision of a user when he/she is at the first stage of adopting MLA, which may ultimately inspire the
user’s elongated term viability.
2.2. Technology Acceptance Model (TAM)
This model has its foundation on the theory of reasoned action by (Fishbein & Ajzen, 1977), and the
theory of planned behaviour (Ajzen, 1991). According to the theory, the belief of the user determines their
attitude toward things. An attitude is a factor which has the capability of controlling the behaviour of the user,
that ultimately leads to behaviour intention. According to the basic TAM, its two core factors, i.e., perceived
ease of use (PEOU) and perceived usefulness (PU) are the key features in explaining the user intent toward the
use of technology (Davis, 1989). PEOU is defined as “using a specific system, he/she will be effort-free”,
whereas, PU is demarcated as “using a particular system he/she will be able to enhance his/her job performance”
(Davis, 1989). These two determinants are easy to understand and must be considered by developers and
requirement analysis engineer at developing and requirement gathering stage.
Researchers had adopted TAM in various information system domain and considered this model as
the most suitable model for the verification of an individual’s initial acceptance. TAM was further extended by
(Venkatesh & Davis, 2000) by an accumulation of cognitive instrumental procedure and social influence
procedure. However, they have a detached attitude from the basic model, because of the weak prediction of
system usage or behavioural intention. Hence, the current study will integrate TAM with EECM to verify the
continuance use intention of the user toward MLA in an evolving nation.

Perceived Usefulness

Satisfaction

Continuance Intention

Confirmation

Fig. 1: Post-adoption model by Bhattacharjee
2.3. An integrated model of EECM with TAM
The proposed model is constructed on the foundation of (Bhattacherjee, 2001a). This model proposed that
the extension of EECM will give improved involvement toward IT use to report the feebleness of the elementary
model. As discussed in the literature, few studies used EECM extensions. Hence, we are going to implement
the EECM integrated with TAM in MLA setting, and to the finest of our information, this is the first study of
its kind with a focus on the continuance use of MLA, i.e., INSIGNIA ILS in an educational sector of an
emerging country. We have integrated PEOU from TAM (Davis, 1989), service quality of information system
success theory (ISST) (Delone & McLean, 2003)(DeLone & McLean, 1992) and MLA affinity from media
affinity theory (Perse, 1986) in EECM. The purpose of adding PEOU, service quality and MLA affinity in
EECM is to measure the ease of use of MLA by the user in their educational routine e.g., either in a library,
university or while travelling, as it will affect the continuance usage of MLA. Similarly, if the provided service
quality of MLA is not up to the mark then it will affect the importance of MLA affinity, which will ultimately
affect the continuance use of MLA. Hence, it will help us in getting closer look toward the continuance use of
MLA by observing at its ease of use, service quality and importance of MLA. Besides that, TAM focuses on
initial acceptance than continuance usage, therefore, this proposed model will focus on both perspectives, i.e.,
initial acceptance and continuance usage by keeping service quality and media importance in focus. Hence, it
is a need of an hour that we should explore the ease factor with the help of service quality and affinity of MLA
to enhance the continuance usage of technology in the IT sector, particularly in library settings. Based on these
reasons, we proposed the integration of two models, i.e., EECM and TAM along with factors from ISS and
affinity theory, i.e., service quality and MLA affinity in order to clarify the MLA continuance intention.

3. Research model and hypothesis
Expectation confirmation model is the ground of this entire developed model, because of its capability of
measuring the expectation of individual through their satisfaction along with the addition of new predictors in
this model. Due to integration, the study will predict that the proposed model will better help us in excavating
into the understanding of continuance usage intention of MLA in developing countries. We projected the holistic
study model by covering the EECM and merging it with the feature from TAM, ISST and affinity theory. The
proposed theoretical model is shown in Fig. 2, which is presenting the integrated factors along with the proposed
hypothesis, to clarify the continuance intention applied to end-user while using MLA. In the projected model,
continuance usage intention is the dependent variable, while perceived ease of use, perceived usefulness,
satisfaction and MLA affinity are partial independent as they are also acting as the mediating variables and
service quality along with confirmation are the fully independent variables. Demarcation of each factor is
defined in Table 3. This section is further discussing the corresponding hypothesis of each factor along with the
literature review of each factor.

Service quality refers to as service features like responsiveness, dependability, empathy, assurance,
reliability, personalization, prompt, reliable and professionalism that decreases the human energies while
searching information through MLA (F. Xu & Du, 2019). Service quality was adopted from ISS theory
developed by (Delone & McLean, 2003)(DeLone & McLean, 1992), with arguments that, besides information
and system quality, service quality is also the main predictor to user satisfaction on information systems. ISS
was adopted in many areas of research including social networking community (Z. Zhang, 2009), the internet
of things (Shin, 2017), and multi-platform services (Shin & Shim, 2017)(Alzahrani, Ahmed Ibrahim and
Mahmud, Imran and Ramayah, Thurasamy and Alfarraj, Osama and Alalwan, 2019).
Recently, the theory of ISS was applied in the domain of a digital library. Researcher (Chang, 2013a)
discovered that three main determinants of ISS theory were the key predictor to satisfaction and perceived value
among e-learning system located in academic libraries. However, the focus of this study was MLA which is
used by the librarian community, students, researchers and teachers. Similarly, researcher (Zha, Xiao, & Zhang,
2014), implemented ISS theory to discover the effect on the quality of digital libraries’ and digital library
affinity. Like prior study, their focus of interest is the digital library which is time and location dependent.
Hence, it can be concluded that the prior research had made contributions in the application of ISS theory in a
digital library arena for the identification of the influence of information, system and service quality on the
satisfaction of the user. Therefore, by considering the characterisation of service quality from prior studies, this
study hypothesized the consequence of service quality on MLA affinity, usefulness and perceived ease of use
toward the continuance use of INSIGNIA ILS.
H1a: Service quality will have a significant positive influence on MLA affinity.
H1b: Service quality will have a significant positive influence on perceived usefulness.
H1c: Service quality will have a significant positive influence on perceived ease of use.
The positive effect of confirmation on satisfaction suggests the understanding of the likelihood of an
IS use. It is demarcated as, “perception of a user for predictable benefits of MLA use and its real presentation”
(Bhattacherjee, 2001a). The EECM postulates that confirmation from the user will have optimistic
consequences on perceived usefulness of IT and the positive relationship was drawn on satisfaction from
confirmation with IS use, as it deduces the understanding of the projected payback of IS use. Authors in (Lin &
Wang, 2012) empirically authenticated the effect of confirmation on satisfaction and perceived usefulness in
web base e-learning environment. However, their study does not cover the aspects of mobile application, i.e.,
MLA, which is in use by the graduate research students. Similarly, research conducted at a national-level digital
library in Taiwan shows the validation of confirmation toward all the mediating factors (Cheng, 2014). Their
research focus is on the digital library which is under the spatial and temporal constraints. Therefore, their
research needs to be extended in MLA context. Hence, in MLA context, a user confirms their benefits and
expectation toward the use of the application which will influence PU and when they will get ease while using
the system, then their confirmation of belief in the direction of the system will describe the satisfaction with the
system (Cheng, 2014)(Moorthy et al., 2019). Therefore, this research projected the following hypothesis to
inspect the effect of confirmation of users’ continuance intention to use INSIGNIA ILS.
H2a: Confirmation will have a positive significant effect on perceived usefulness.
H2b: Confirmation will have a positive significant effect on satisfaction.
H2c: Confirmation will have a positive significant effect on perceived ease of use.

Sr.#

Factor Name

Definition

Table 3: Definitions of Factors

Source

1

Service
Quality

2

MLA Affinity

3

Confirmation

4

Perceived
usefulness
Perceived Ease
of Use
Satisfaction

5
6

service features like responsiveness, dependability, empathy, assurance,
reliability, personalization, prompt, reliable and professionalism that
decreases the human energies while searching for information through
MLA.
professed importance of mobile library application and its content in
users view toward their research and learning tasks
perception of users for expected paybacks of MLA use and its real
presentation.
the degree to which an individual trust that using a specific system
would improve their job routine.
the degree to which an individual think that using a specific system
would be effort-free.
the cognition, emotional and sensational comeback towards the service
delivered by a Web-based IS.

(F. Xu & Du, 2019)

(F. Xu & Du, 2019)
(Bhattacherjee,
2001b)
(Davis, 1989)
(Davis, 1989)
(Yoon, 2016)

Media affinity was proposed for the evaluation of individuals’ attitude towards the content of the media
as well as on media (Perse, 1986). It can be abstracted using the perceived importance of the media rendering
to persons individual life experience (F. Xu & Du, 2018). Prior researches highlighted the influence of media
affinity on future use intentions and media dependency (Ruiz Mafé & Sanz Blas, 2006). Currently, very limited
researcher implemented media affinity in the domain of digital library. Rendering to (Zha et al., 2014), digital
library affinity was considered as the most influencing construct toward the effectiveness of the digital library.
Similarly, (F. Xu & Du, 2018) used affinity in a digital library context, and according to their study, the effect
of affinity is stronger on usefulness than on user satisfaction. However, the limitation of all the relevant studies
is that they targeted digital library in a context which is developed and advance in adoption of digital library
and their targeted audience was not relevant to mobile library application.
Therefore, the current study conceptualized mobile library application affinity (MLA Aff) as
“professed importance of mobile library application and its content in user view toward their research and
learning tasks” (F. Xu & Du, 2019). Therefore, librarians and service providers must provide error-free,
efficient and high-quality service to their user. It was evidenced by the literature that; service quality affected
DL’s affinity (Zha et al., 2014). For example, if MLA will not provide a quality data and services then a user
might observe that the library is lacking in providing quality services, which ultimately affect perceptions of
the user toward the importance of MLA by affecting the level of continuance use of MLA. Hence, by keeping
the scenario in mind, the research drew the following hypothesis
H3a: Mobile library application affinity will have a significant positive effect on perceived usefulness.
H3b: Mobile library application affinity will have a significant positive effect on satisfaction.
Perceived usefulness is the core construct of TAM, which was adopted by (Bhattacherjee, 2001b) in
EECM. It is demarcated as “the degree to which an individual trusts that using a specific system would improve
their job routine.” (Joo & Choi, 2016). PU is considered as a vital antecedent in defining intention to use
information system in TAM-based studies. Past studies validated the noteworthy influence of PU to satisfaction
and continuance use intentions toward the systems by targeting library context (Yoon, 2016)(Ahmed, Zahid,
Wajid, Muhammad, & Vighio, 2019). However, most of the studies focused on general mobile application
usage instead of applications that are used for educational purposes like MLA or m-learning, etc., Also, the
usefulness of a system can affect users’ feelings and intentions after completion of the task with it, which can
be defined as satisfaction (Bhattacherjee, 2001b). Therefore, satisfaction is directly related to the usefulness of
an information system. Accordingly, the current study proposed the following hypothesis:
H4a: Perceived usefulness will have a positive significant effect on satisfaction.

H4b: Perceived usefulness will have a positive significant effect on continuance use intention.
Perceived ease of use (PEOU) is an integrated factor of the study. According to the current study, it
can be elaborated as “the degree to which an individual thinks that using a specific system would be effort-free
while using MLA” (Davis, 1989). PEOU is considered as the most important factor in defining the satisfaction
of the user, if and only if technology reduces the mental stress of the intended user, then it will lead the user
toward the continuance use of the application. Therefore, from the literature, it proved that PEOU is the
predictor for the continuance usage of application as well as the good mediator for satisfaction which leads to
continues use (Omotayo & Haliru, 2019)(Thong, Hong, & Tam, 2006). However, besides that, literature is not
presenting the strong association of PEOU with satisfaction and continuance usage, as it is showing the
acceptance of the relation at the marginal acceptance rate of P-value. Hence, keeping this concept in mind, this
study demarcated its hypothesis toward the continuance use of INSIGNIA ILS as
H5a: Perceived ease of use will have a positive significant effect on satisfaction.
H5b: Perceived ease of use will have a positive significant effect on continuance usage intention.

MLA Affinity
(Aff)
H3a

H3b

H1a
Perceived
Usefulness (PU)
H1b

Service
quality (SQ)

H4a

H2a

Confirmation
(CONF)

H1c

H2b
H2c

H4b
Satisfaction (S)

H5a

Continuance
Usage intention
(CUI)

H6

H5b

Perceived Ease
of Use (PEOU)

Fig. 2: Research Model

Previous research studies identify the optimistic affiliation of satisfaction on user intention toward a
particular system. Research conducted by (Zhonggen & Xiaozhi, 2019) states that the satisfaction of a user is
influencing an intention to use digital library facilities. In the same way, (Rafique et al., 2018) clarified the
connection of satisfaction by representing a significant effect on behaviour intention to use mobile
communication. Results of (Yoon, 2016) state the substantial effect of satisfaction on intention to use MLA.
However, the focus of these studies is on the initial acceptance of the application instead of continuance usage.
The study conducted by (Ju et al., 2017) derived the relationship of satisfaction on continuance usage, however,
the relationship is accepted on the marginal P-value, i.e., 0.05. Their study does not show the strong bonding of
satisfaction with continuance usage intention. Similarly, researcher (Malik & Rao, 2019) proposed the
relationship of satisfaction on continuance usage. Besides the strong mediating effect, it is showing a normal
effect on continuance usage between the P-value of 0.01. Therefore, this study conjectured the subsequent

association of satisfaction on continuance use intentions.
H6: Satisfaction will have a positive significant effect on continuance usage intention.

4. Research Method
4.1. Tool Development
The initial most important step of conducting quantitative research is the development of a relevant
instrument. The instrument is the basic tool for gathering data from the intended user with the base for
rationalizing the results. Hence, by keeping the importance of the instrument, it is necessary to ensure the
reliability, as well as the validity of the projected measurement items for each construct. So, all the items were
picked from the pertinent works. Our developed instrument was divided into two major chunks. In the opening
segment, demographic information was gathered with the primary focus on age, gender and qualification level
of the user. Qualification is the important factor of this section, as it will help us in identifying the permanent
or continuous user of INSIGNIA ILS, i.e., either it is undergraduate or postgraduate students. However, the
second section of the developed instrument focuses on the questions related to constructs. Four items for service
quality and three items of MLA affinity was selected from (F. Xu & Du, 2018). Six items for perceived
usefulness and six items of perceived ease of use were selected from (Rafique et al., 2018)(Rafique et al., 2020)
respectively, confirmation construct was supported with four items from (Bhattacherjee, 2001a), four items for
satisfaction are selected from (Cheng, 2014) and three items of continuance usage intention were selected from
(Ye, Luo, Chen, Guo, & Wei, 2019). Items used for each construct are elaborated in Table 4 below. Continuance
usage intention is the emphasis of study; therefore, it is a dependent variable. Whereas, PEOU, PU, MLA
affinity and satisfaction are the mediating independent variables. Service quality and confirmation are fully
independent variables in the study.
Incorporated factors of the current study were used in the existing literature within various areas as
described in the literature evaluation, meaning that, all the items for selected constructs were rearticulated
according to the context of the study, i.e., INSIGNIA ILS mobile library application. Rephrased constructs were
gauged by the expert faculty members for making the questionnaire understandable. Besides that, a pilot study
was also directed to gauge the tool to get a vibrant picture of the instrument. The pilot study is a process for
getting the understandability of layman / end-user of the IS/IT. In this scenario, undergraduate and postgraduate
students are the end-users. For this, 20 random frequent users of MLA, i.e., ISLIGNIA ILS were selected from
the CUI library database list. A pilot study was conducted in a library setting, with a response rate of 100%. It
was performed by the distribution of questionnaires to graduate and postgraduate students. It helps us in the
evaluation of psychometric properties as well as in understanding the weakness of the questionnaire. All the
suggested changes were incorporated in the final survey instrument before collecting the data. For example, one
of the respondents said, if the audience of the study will be MS/PhD students, then it will give an appropriate
picture of the study, as they have more concern with mobile library application to get research-related
knowledge. Another respondent suggested that, instead of explaining INSIGNIA ILS in the introduction
section, write this name in every item as an alternative to MLA. One of the responses was funny. According to
that, the author should give chocolate as a reward to the respondents, as they were sparing time for your study
and it was implemented by the author.

Table 4: Constructs, Items and source

Constructs
Service Quality
(SQ)

MLA Affinity
(Aff)

Perceived
Usefulness (PU)

Items
SQ1
SQ2
SQ3
SQ4
Aff1
Aff2
Aff3
PU1
PU2
PU3
PU4
PU5
PU6

Perceived Ease
of Use (PEOU)

Satisfaction (S)

Confirmation
(CONF)

PEOU1
PEOU2
PEOU3
PEOU4
PEOU5
PEOU6
S1
S2
S3
S4
CONF1
CONF2
CONF3
CONF4

Continuance
Usage Intention
(CUI)

CONF5
CUI1
CUI2
CUI3

Measures
INSIGNIA ILS in our university provides on-time services.
INSIGNIA ILS in our university provides prompt responses to my
questions.
INSIGNIA ILS in our university provides personalized services.
INSIGNIA ILS in our university provides professional services.
Seeking information through INSIGNIA ILS in our university is one
of my main daily activities.
INSIGNIA ILS in our university is important in my life.
I cannot go for several days without seeking information from
INSIGNIA ILS library application in our university.
Using INSIGNIA ILS in my academia would enable me to access the
library more quickly.
Using INSIGNIA ILS would improve my academic performance
Using INSIGNIA ILS would make it easier to search library shelves.
Using INSIGNIA ILS will enhance my effectiveness in searching
relevant contents.
I would find INSIGNIA ILS useful in my library search.
Using INSIGNIA ILS in my academia would enable me to access the
library more quickly.
Learning to use INSIGNIA ILS would be easy for me.
I would find it easy to get INSIGNIA ILS to do what I want to do.
My interaction with INSIGNIA ILS would be clear and
understandable
I would find INSIGNIA ILS to be flexible to interact with.
It is easy to become skilful at using INSIGNIA ILS.
I find INSIGNIA ILS easy to use.
Overall, I am satisfied with INSIGNIA ILS applications
The INSIGNIA ILS that I am using now meets my expectations
The INSIGNIA ILS is a beneficial tool in improving life
Using INSIGNIA ILS is a pleasing experience for me.
My experience with using INSIGNIA ILS was better than what I
expected.
The service level provided by INSIGNIA ILS was better than what I
expected.
Overall, most of my expectations from using INSIGNIA ILS were
confirmed.
Majority of expectations are satisfied when using INSIGNIA ILS
app.
My expectations were satisfied with the provided application.
I intend to continue using INSIGNIA ILS service during my study
period
I will always try to use INSIGNIA ILS service in my educational life.
I plan to continue to use INSIGNIA ILS service frequently.

Source
(F. Xu & Du,
2018)

(F. Xu & Du,
2018)

(Rafique et al.,
2018)

(Rafique et al.,
2020)

(Cheng, 2014)

(Bhattacherjee,
2001a)

(Ye et al.,
2019)

4.2. Data Gathering
As the subject of this study was CUI students, therefore, the study was conducted there. CUI is a topranked university of Pakistan, bestowing to the higher education commission (HEC) of Pakistan, it is in top 10
universities in the country and it is at number 1 in IT sector, However, according to the world ranking, it is in
between 601-800 (“CUI Ranking and Reputation.,” 2020)(“University Ranking in Pakistan,” 2020). CUI has 7
campuses across the country with 98-degree programs, 34000+ enrolled students including 700+ PhD and
5000+ MS students. The quantitative cross-sectional survey-based study was conducted at CUI. Data for this

study were collected during spring 2019 semester, i.e., February 2019 to June 2019. Data were collected against
7 points Likert scale fluctuating from strongly disagree (7) to strongly agree (1). Respondents were requested
to respond according to their understanding against the scale of the instrument. RAND function was used to
select the random user from the provided list of CUI library officials, with the details including contact number,
email address and education level. The list was first converted into excel format for creating a random number
table. After that, 400 users were approached by the researcher through proper channel, i.e., by making an
appointment through call. After eliminating the invalid responses, 307 responses were used for final analysis.
Response with same answers against all items, response with the same patterns and response with maximum
missing values were dropped before encoding the data. 40 collected instruments were having almost same
answer pattern, 15 responses were eliminated due to missing values (reason behind this might be that there were
few technical terms regarding INSIGNIA ILS app, which they might not be able to pick), 18 responses were
discarded because of the same answers and 20 questionnaires were not returned to the author. Hence, total
76.75% responses were selected for further analysis, which is much more than the recommended sample size,
i.e., 100-150 to implement structural equation model (SEM) for reliable results (Hair, Black, Babin, &
Anderson, 2010).
Description concerning the demographic information is presented in Table 5. According to the data, 58.6%
were male and 41.4% were female. Students between 26-30 years of age responded the maximum, i.e., 53.4%
followed by 32.2% from the age between 31-35 years. In the context of qualification, the maximum response
rate was from MS graduates, i.e., 173 responses with 56.5%, followed by 100 responses from PhD with a
percentage of 32.6. The reason behind the maximum response rate from MS/PHD students is that researcher
targeted postgraduate students as they have most concern with the library and they might be the frequent user
of INSIGNIA ILS. However, few students of undergraduate studies were also randomly selected out of which
28 students i.e., 9% participated in this study. It was done to know the inclination of undergraduate students
toward the continues use of academic library applications. Hence, a smaller number of participants proved that
undergraduate students are not much inclined toward the use of library application. While elaborating the usage
of the application in term of qualification level, data from the logbook of INSIGNIA ILS that was collected
from the CUI library shows that students at the degree level of MS are frequent users of library app followed
by PhD researchers. It is because MS students are new to research domain and being a new researcher, students
try to learn and access more articles, thesis, e-books etc, from various tools as compared to PhD researcher who
has vast experience in research.

5. Data Analysis
Data analysis is the procedure which helps in organizing, structuring, interpreting and presenting the raw
data to useful information with the understanding of the data context (Hair et al., 2010). Therefore, to get a deep
understanding of the data, the current study adopted two different types of software to perform data analysis,
i.e., SPSS and AMOS. Initial analysis of data was performed using SPSS, i.e., coding of data, cleaning of the
data by removing missing values and outlier, checking the assumptions, and by factor analysis. Whereas,
reliability of data, the validity of data, discriminant validity of data and fit indices in measurement model (MM)
along with the testing of projected hypothesis through structural model (SM) were performed in AMOS. A
pictorial description of the adopted tactic is publicised in Fig. 3 below.
5.1. Data Screening
It is a method for ensuring the cleanliness of the encoded data before further analysis. Data screening
helps us in testing the usability, data accuracy and reliability of the coded data. At this stage, data screening
ensured (i) type of missing values, (ii) identifies outliers, and (iii) data normality. All the data screening steps
are explained one by one below.

Demographic factors
Gender
Age

Qualification Enrolled

Categories
Male
Female
20-25 years
26-30 years
31-35 years
36-40 years
Above 41
BS
MS
PhD

Table 5: Respondent profile

Frequency
180
127
32
164
99
8
4
28
173
100

Percentage (%)
58.6
41.4
10.4
53.4
32.2
2.5
1.2
9.1
56.4
32.6

5.2. Missing value
Issues of missing value arise when the respondent did not respond to the questions, which ultimately
interrupt the outcome. Therefore, to overcome the hazardous effects on the results, it is obligatory to pattern the
nature of the missing data, for which Little’s Chi-square test was performed. The test portrayed the missing
completely at random nature (MCAR), with Little Chi-square value 0.98 which is bigger than 0.05. Hence, to
substitute the lost values from the data, the researcher applied the “regression imputation” technique.
5.3. Outlier detection
Outliers are the values in a data set which might be far from the mean value. Therefore, we can say
that “an outlier is a data point that fluctuates meaningfully from other annotations”. Its occurrence in the data
might be because of input error or may be due to the variability during the measurement which might result in
catastrophic problems in analysis. So, outliers in the current study were identified at multivariate and univariate
level with the help of Mahalanobis distance D2 and Z-score test, respectively. So, according to the statistical
rules, data is measured as an outlier at multivariate level, if the value of D2/DF is superior to 3-4 (Hair et al.,
2010) and data will be defined as an outlier at the univariate level if the value is 3 standard deviation away from
a mean value. From the retrieved value of the data set, it is inferred that values are within 3 standard deviations
for univariate outliers and for the multivariate level it is below 3, showing the mild nature of the outliers. Hence,
to generalize the results of the study, outliers were kept in the study.
5.4. Data normality
Normality test is the process of checking the demonstration of the data with the help of a normal
distribution curve. Normality was patterned at a univariate level by utilizing the assistance of kurtosis with the
range ±3 and skewness with the range ±1. The obtained result of the data presents the values of kurtosis and
skewness lies within the defined range. Therefore, inferred results were not drastically conflicting with the
normal distribution of the data.
Furthermore, factor analysis (FA) was performed on the data. It was directed to get the explanation of
a large data pool by transforming it into the minor set of components. FA has two steps: exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA). This study used two types of software, EFA was
performed using SPSS and CFA was conducted in AMOS along with the reliability and the validity of the
constructs to perform hypothesis testing using SEM. The reason behind the usage of SEM is that it is adequately
proficient for the estimation of the structural relationship between constructs, i.e., confirmation, PU, PEOU,
satisfaction, service quality, MLA affinity and continuance intention to use, with numerous measurement items
in the multivariate situation (Li, Chung, & Fiore, 2017).
1. Model Specification
Making path diagram or a mathematical
model of the research model.
4. Estimation
a) Sample size checking
b) Data Normality
c) Outlier (Check mahala Nobis distance
where p1 and p2 values < 0.001)
d) Multicollinearity (correlation score ≤ 0.09)
e) Offending estimate (check variance of each

2. Choosing Input Matrix and Model
Estimation Technology
AMOS by default using the Maximum
Likelihood Estimation (MLE) technique

3. Model Identification
Choosing degree of freedom (df)

Fig. 3: Strategy for Data Analysis

5.5. Structural Equation Model (SEM)
Structural equation modelling is a statistical technique that helps us in analysing the structural relationships
at the multivariate level. It measures the relationship between latent constructs and measured variables with the
help of regression and FA (Hair et al., 2010)(Scherer, Ronny and Siddiq, Fazilat and Tondeur, 2019). To
perform the analysis using SEM technique, a recommend approach was adopted (Anderson & Gerbing, 1988).
Their method states the two-step tactic, i.e., measurement and structural model (MM and SM). The primary
approach will use CFA technique in AMOS for the identification of association amongst observed and

unobserved variables. Whereas, the second approach will help in the verification of the proposed null hypothesis
drawn in the study between dependent and independent variables. In the end, SEM fitness was determined with
the help of a coefficient parameter along with the goodness-of-fit indices (Byrne, 2001)(Hair et al., 2010).

6. Results and Discussion
As the adopted scales of this study have already been validated in many earlier studies with a strong
theoretical foundation, therefore, the focus of study will be more on CFA than of EFA in evaluating the scale
validity and reliability. However, a brief explanation of EFA is given below. Starting with the sample adequacy,
all the observed variables must be purified before the analysis to get an improved understanding of the data.
Therefore, purification of data was performed with the help of Kaiser-Mayer-Olkin (KMO) and Bartlett’s test
of sphericity during EFA with KMO = 0.903 and Bartlett’s P < 0.001, showing sample adequacy of the data
intended for structure detection (Hutcheson & Sofroniou, 1999). Furthermore, factor construction and factor
extraction were performed. Factor construction was performed to get the factors with the factor loading higher
than 0.7, which should be used for further analysis as recommended (Hair et al., 2010). It was performed with
principal component analysis (PCA) by applying the varimax rotation. This rotation was used to extract the
factors with higher loading instead of factors with less loading. As it helps in minimizing the number of
variables which are having the major influence of the factors by ignoring the remaining correlations with little
effect. Hence, factor rotation shows that extracted commonalities of all items except for PU6, CONF4 and
CONF5 were above cut-off value i.e., 0.7. Total 28 remaining items were used in the further analysis as a new
data set, as items with low factor loading as mentioned were removed at this stage of the analysis. Those items
were removed to eliminate multiple loading, which was created by them is rotated component matrix to get the
better alignment of the integrated factors with the constructed hypothesis. Hence after eliminated the items with
lower commonalities, the new dataset was used in factor extraction. As in the second step, factor extraction was
performed with the eigenvalue greater than one, with the total extraction of seven factors having overall 74.34%
variance. Besides this, all the factors were reported on a 7-point Likert scale with a various number of items.
E.g., According to Table 6, factor 1 have four items with 76.25% of AVE with the loading of a factor in between
0.71 to 0.81. Factor 2 comprises of 3 items with 84% variance with loading between 0.71 to 0.92. Similarly,
factor 3,4,5,6,7 consists of items 5,6,4,3,3 with extracted variance as 65.99%, 76.47%, 60.57%, 61.19% and
67.37% with factor loading ranges between 0.79 to 0.84, 0.79 to 0.90, 0.73 to 0.82, 0.72 to 0.86 and 0.79 to
0.87 respectively. All the seven extracted factors will undergo further analysis through CFA by applying SEM
technique in AMOS.
6.1. Analysis of Measurement Model (MM)
Before the evaluation of hypothesis, validity and reliability of each construct must be measured (Chin,
1998). Therefore, the reliability of items was checked with the help of composite reliability (CR), Cronbach’s
Alpha and average variance extracted (AVE). All the measurement items will be considered reliable if and only
if the values of CR, Cronbach’s Alpha and AVE are equal or higher than the threshold values, i.e., 0.7, 0.7 and
0.5 as recommended by (Straub, Detmar and Boudreau, Marie-Claude and Gefen, 2004). Table 6 enlisted the
smallest attained values of CR, Cronbach’s Alpha and AVE as 0.74, 0.822 and 60.57 respectively. All the
obtained values are demonstrating the attained standard; therefore, all the constructs were reliable for the current
study.
Furthermore, discriminant validity was confirmed. It was performed by taking the square root of AVE
of key constructs along with the correlation matrix. As recommended by (Straub, Detmar and Boudreau, MarieClaude and Gefen, 2004), the obtained square root of AVE of every factor must be greater than the association
of the explicit constructs with remaining constructs in the model. Hence, to strengthen the concept, Table 7 is
representing the discriminant validity of the modelled constructs, by measuring the fitness of MM through three
kinds of fit indices in SEM, i.e., (absolute, incremental and parsimonious) which are showing the acceptable
values in Table 9 as recommended by (Byrne, 2001).

Followed with the discriminant validity, factor loading was also measured for accessing the loading of
the constructs, that either it is up to the accepted value or not. It is known as convergent validity. Table 6 is also
representing the values of factor loading of each construct that is over the recommended value 0.7, with
acceptable convergent validity (Nunnally & Bernstein, 1967)(Hair et al., 2010).

Constructs
Service Quality (SQ)

MLA Affinity (Aff)
Perceived usefulness
(PU)

Perceived ease of use
(PEOU)

Satisfaction (S)

Confirmation (CONF)
Continuance usage
Intention (CUI)

Table 6: Standardized item loadings, AVE, CR and alpha values

Items

Factor
Loading
0.71
0.74
0.81
0.79
0.92
0.71
0.89
0.79
0.80
0.84
0.84
0.79
0.79
0.84
0.90
0.89
0.91
0.91
0.73
0.82
0.76
0.80
0.76
0.86
0.72
0.79
0.87
0.80

SQ1
SQ2
SQ3
SQ4
Aff1
Aff2
Aff3
PU1
PU2
PU3
PU4
PU5
PEOU1
PEOU2
PEOU3
PEOU4
PEOU5
PEOU6
S1
S2
S3
S4
CONF1
CONF2
CONF3
CUI1
CUI2
CUI3

Composite
Reliability
0.79

76.25%

Cronbach’s
Alpha
0.876

0.88

84%

0.894

0.74

65.99%

0.904

0.95

76.47%

0.951

0.86

60.57%

0.822

0.82

61.19%

0.858

0.86

67.37%

0.861

Table 7: Discriminant validity

AVE

Correlations Squared

SQ

CONF

Aff

PU

S

PEOU

CUI

Service Quality (SQ)
Confirmation (CONF)
MLA Affinity (Aff)
Perceived usefulness (PU)
Satisfaction (S)
Perceived Ease of Use (PEOU)
Continuance usage Intention (CUI)

0.76
0.19
0.22
0.31
0.30
0.25
0.12

0.61
0.11
0.24
0.28
0.29
0.18

0.84
0.29
0.05
0.07
0.21

0.66
0.16
0.10
0.36

0.61
0.09
0.13

0.76
0.08

0.67

Note: Diagonal values are AVE and off-diagonal are inter-construct squared correlations.

6.2. Analysis of Structural Model (SM)
After finding the adequacy of a model through a measurement model, the proposed hypothesis was
tested by analysing the structural model. The association among the hypothesis and constructs was explained
with the coefficient of determination (R2) and path coefficient in SM testing. R2 elucidates the prophecy
supremacy of the constructs while path coefficient explicates the strong point of the projected hypothesis.
Values of both R2 and path coefficient depict the data sustenance in the task of the conjectured model (Sang,
Lee, & Lee, 2010). Hence, the fitness of the projected model during SM was restrained with three sorts of fit
indices in SEM, just like in MM. All the retrieved outputs of fit indices are depicting the statistical significance
of data in SM as represented in Table 9 (Hair et al., 2010).
Fig 4 and Table 8 are explaining the output of SM with the explanation that, the paths are significant
at 0.001, 0.01 or 0.05. Excluding the path coefficient of PU at satisfaction, i.e., the hypothesis H4a, all the rest
of the hypothesis were accepted. Therefore, it is clear from the output that, confirmation is directly manipulating
PEOU, PU and satisfaction. Service quality is influencing MLA affinity, PU and PEOU. In addition to that,
MLA affinity is affecting PU and satisfaction, followed by the effect of PEOU on satisfaction. Similarly,
satisfaction, PU and PEOU are having a direct significant effect on continuance usage intention to use MLA,
i.e., INSIGNIA ILS. While talking about the indirect effect on continuance usage intention, confirmation and
service quality are having an indirect effect on continuance intention through the mediating variables. i.e., PU,
MLA affinity, satisfaction and PEOU. Likewise, PEOU and MLA affinity are having an indirect effect on
continuance usage through the mediating variable, i.e., satisfaction. AMOS represented the weakest positive
relationship of MLA affinity on satisfaction and the effect of satisfaction on continuance usage intention (H3b:
β=0.226, P < 0.05) (H6: β=0.146, P<0.05) respectively, followed by the slightly stronger effect of confirmation
on satisfaction (H2b: β=0.210, P<0.01). However, the rest of the hypothesis had strong significant effects. A
confirmation had a scientifically strong effect on PEOU (H2c: β=0.318, P<0.001) than PU (H2a: β=0.300,
P<0.001). Likewise, the effect of PEOU on satisfaction and continuance usage intention is (H5a: β=0.358,
P<0.001) (H5b: β=0.462, P<0.001) respectively and PU showing the strong effect on (H4b: β=0.211, P<0.001).
However, in context of service quality, it has the strongest effect on MLA affinity (H1a: β=0.410, P < 0.001)
and MLA affinity have a strong effect on perceived usefulness (H3a: β=0.299, P<0.001).
The variance of all the mediating and dependent variables was derived with the assessment from
squared multiple correlations. The variance of a dependent variable, i.e., continuance usage intention is 38.9%,
mediating variables like PU, PEOU, satisfaction and MLA affinity are showing a variance of about 30.6%,
30.2%, 28.3% and 29.8% respectively. Fitness of both MM and SM were measured with the help of three sorts
of indices to check the best representation of data on the proposed model. Fit indices are absolute fit measure
(χ2, root mean square error of approximation (RMSEA), goodness-of-fit-index (GFI), adjusted goodness of fit
(AGFI)), Incremental fit measure (normed fit index (NFI) and Parsimonious fit measure (comparative fit index
(CFI)). Three main kinds of indices were calculated for both MM and SM. It was done to represent the data
significance toward the proposed model. All the fit measures along with the achieved and cut off values are
represented in (Hairs, Anderson, Tatham, & Black, 1998).
The further section will discuss all the hypothesis individually. All the proposed hypothesis is
H1a: SQAff, H1b: SQPU, H1c: SQPEOU, H2a: CONFPU, H2b: CONFS, H2c:CONFPEOU,
H3a: AffPU, H3b: AffS, H4a: PUS, H4b: PUCUI, H5a: PEOUS, H5b: PEOUCUI, H6: SCUI
H1a: SQAff, H1b: SQPU, H1c: SQPEOU
Hypothesis H1a states that service quality has a significant and positive effect on MLA affinity,
hypothesis H1b was demarcated with the strong noteworthy effect on perceived usefulness and H1c states the
robust impression on PEOU. All the proposed hypotheses were defined accurate with the achieved results from
data analysis (β = 0.410, critical ratio (CR) = 4.010 and P < 0.001) (β = 0.260, CR = 3.221 and P < 0.001) (β =
0.360, CR = 4.124 and P < 0.001) respectively. All the hypothesis was defined true because, the obtained values

of CR and P, are according to the threshold standards, i.e., ≥ 1.96 and P < 0.001. However, among all the
proposed hypothesis from service quality, H1a had the strongest influence on MLA affinity, which finally
influences user satisfaction followed by the effect of service quality on PU and service quality on PEOU in
hypothesis H1b and H1c respectively. Therefore, it is said to be the strongest predictor in defining the
satisfaction and continuance use of INSIGNIA ILS among the users. Obtained results are consistent with the
prior research (F. Xu & Du, 2018)(Zha et al., 2014). Hence, the proposed hypothesis was defined accurate
according to the results.
H2a: CONFPU, H2b: CONFS, H2c: CONFPEOU
According to the hypothesis, confirmation influences perceived usefulness with strong impact.
Rendering to the statistical analysis (β = 0.300, CR = 4.515 and P < 0.001), hypothesis H1a, which states that
confirmation has a strong positive effect on PU is confirmed as true. As CR and P-value are greater/or in range
of the recommended value, i.e., ≥ 1.96 and 0.001, therefore, it is said to be the strongest predictor toward
continuance usage of INSIGNIA ILS. Results of this study are like the results from (Ye et al., 2019)(Malik &
Rao, 2019). Hence, the proposed hypothesis is considered as a significant hypothesis.
Secondly, according to the effects of confirmation on its all dependent variables, the effect of
confirmation on satisfaction is the weakest one as compared to the effect on PU and PEOU. Although it is
strongly significant with (β = 0.210, CR = 3.162 and P < 0.01), as it is clear from the statistics that, the worth
of the critical ratio is superior to the verge, i.e., ≥1.96 and the value of P is less than the cut of value, i.e., p ≤
0.01. Hence, the developed hypothesis which states the positive noteworthy effect of confirmation on
satisfaction was accepted in favour of INSIGNIA ILS. Therefore, the results of H2b is parallel to the results of
(Ye et al., 2019)(Malik & Rao, 2019).
The third effect is directed from confirmation toward PEOU. Hypothesis H2c stats that, confirmation
in the proposed study has a strong and significant influence on PEOU toward the continuance usage of
INSIGNIA ILS. According to the readings obtained from the analysis (β = 0.318, CR = 4.924 and P<0.001)
shows the strong influence of confirmation on PEOU. It is therefore stated that confirmation is the main and
important standard for the continuance usage of INSIGNIA ILS, with the results like the results of the existing
studies (Malik & Rao, 2019).
H3a: AffPU, H3b: AffS
MLA affinity hypothesis is elaborated with a positive significant effect on PU and satisfaction. Both
proposed hypotheses were considered accurate as statistical results of H3a is (β = 0.299, CR= 4.162 and P <
0.001) and for H3b is (β = 0.226, CR=2.215 and P < 0.05). The obtained result represents the strong effect of
affinity on usefulness than on the satisfaction. It is because the influence of affinity on usefulness is accepted
at 0.001 of P-value whereas, the effect of affinity on satisfaction is accepted at the marginal value of P, i.e.,
0.05. However, results are still consistent with the existing research (F. Xu & Du, 2018)(Zha et al., 2014). The
reason behind the weak acceptance of H3b might be that a user might not consider much about the medium, as
maximum data were gathered from postgraduate students who are mostly interested in accessing research article
or research knowledge instead of the usefulness of the medium. Hence, it can be said that a user of INSIGNIA
ILS in Pakistan are much interested in research than the medium.

Table 8: Hypothesis testing

Constructs
Service Quality

Code
SQ

Confirmation

CONF

MLA Affinity

Aff

Perceived usefulness

PU

Perceived ease of use

PEOU

Satisfaction

S

***: p<0.001, **: p<0.01, *: p<0.05

Hypothesis
H1a
H1b
H1c
H2a
H2b
H2c
H3a
H3b
H4a
H4b
H5a
H5b
H6

Relationships
SQAff.
SQPU
SQPEOU
CONFPU
CONFS
CONFPEOU
AffPU
AffS
PUS
PUCUI
PEOUS
PEOUCUI
SCUI

β Value
0.410
0.260
0.360
0.300
0.210
0.318
0.299
0.226
-0.028
0.211
0.358
0.462
0.146

C.R /t-value
4.010***
3.221***
4.124***
4.515 ***
3.162 **
4.924 ***
4.162 ***
2.215 *
-0.412
3.329 ***
5.169 ***
6.728 ***
2.357 *

Status
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Not Supported
Supported
Supported
Supported
Supported

R2 = 40.1%
MLA
Affinity
(Aff)
0.299***

0.226*

R2 = 30.6%
0.410***

Perceived
Usefulness (PU)
0.211***

0.260***
0.300***
Service
quality (SQ)

n.s

Confirmation
(CONF)

0.210**

R2 = 38.9%

Satisfaction (S)

0.146*

R2 = 28.3%
0.360***

Continuance
Usage intention
(CUI)

0.318***
0.358***
0.462***

Perceived Ease
of Use (PEOU)


Significant at= ***: p<0.001 **: P<0.01 *: p<0.05

R2 = 30.2%

= non-significant
Fig. 4: Results of the analysis

Fit Index

Table 9: Summary of fit indices

Fit Criteria

Obtained fit of MM

Obtained fit of SM

Absolute fit measure
Chi-square (χ2)
Df (Degrees of freedom)
p-value (probability
CMIN (χ2)/DF
GFI (goodness of fit index)
RMSEA (root mean square error of
approximation)
AGFI (adjusted goodness of fit index)
Incremental fit measures
NFI (normed fit index)
Parsimony fit measures
CFI (comparative fit index)

229.116
171

303.258
173

1.340
0.940
0.033

1.753
0.924
0.049

≥0.90

0.918

0.90

≥0.90

0.953

0.938

≥0.90

0.988

0.972

< 0.05
<3
≥0.90
<0.5

H4a: PUS, H4b: PUCUI
According to hypothesis H4a, PU should have a strong impact on satisfaction. However, according to
the statistical analysis it does not stands true, as the result (β = -0.028, CR = -0.412 and P > 0.5) is not in favour
of the hypothesis according to the recommended values. As it can be seen from the results that, the standard
regression weight of the hypothesis is -0.028 and the CR value is less than 1.96, i.e., -0.412 and followed by
the strongly rejected P-value that is much greater than 0.5. Therefore, it became the reason for its rejection. The
analysis result shows that users don’t give importance to perceived usefulness as compared to other constructs
while using INSIGNIA ILS in their study duration and hence, it does not show the significance of PU on
continuance usage. Although prior studies show the significance of PU on CUI (Joo & Choi, 2016)(Cheng,
2014). However, the reasons behind the conflicting results might be that user considered online or digital library
resource more useful as compared to MLA, as they just have to type the query for their relevant search and
besides that, searching online will give ease of access to recommended articles, e-books and e-library, etc., to
the users. Another reason behind the rejection of this hypothesis might be that the internet penetration rate in
Pakistan is lowered as compared to neighbouring nations, i.e. Saudi Arabia 29.21%, Iran has 32% and UAE has
86%. Pakistan is investing a huge amount of budget to its IT sector and is expected that the IT sector will
develop soon (Rafique et al., 2018). Result of hypothesis H4a is consistent with (Kim, 2010), showing that the
users do not consider PU helping in continuous using of INSIGNIA ILS. Hence, it is alike to the current study
who do not consider PU as a predictor for satisfaction in the continuance usage of mobile library application.
Hypothesis H4b states the positive influence of PU on continuance usage toward INSIGNIA ILS.
Study shows that people considered usefulness as an important factor toward the continuance usage, which
means that, usefulness must be considered during the development and use of MLA for the continuance use.
According to the statistics of H5a (β = 0.211, CR = 3.329 and P < 0.001) hypothesis are strongly influencing
continuance usage. Hence, the study results are in support of the existing results from (Ju et al., 2017), with the
perspective that, users will continue using the application until and unless it is easy to use.
H5a: PEOUS, H5b: PEOUCUI
Conferring to the hypothesis H5a, PEOU has a strong noteworthy influence on satisfaction toward
using INSIGNIA ILS continuous use. The CR value of the projected hypothesis is indeed higher than the
threshold value, i.e., ≥ 1.96 as shown by the statistics (β = 0.358, CR = 5.169 and P < 0.001). The outcomes of
this hypothesis are clearly explaining the significant influence of PEOU on satisfaction and therefore it stands
strong among the proposed hypothesis. Results of this hypothesis are in sequence to the existing studies (Cheng,
2014)(Ju et al., 2017)(Malik & Rao, 2019).
The second hypothesis, i.e., H5b is emitted from PEOU on continuance usage intention. It is defined

as, the effect of PEOU will be strong and significant on CUI toward the use of INSIGNIA ILS. It can be seen
from the analysis that the values (β = 0.462, CR = 6.728 and P < 0.001) are all according to the endorsed
standards and in favour of the defined hypothesis. Hence, the obtained results are in parallel with the existing
studies (Malik & Rao, 2019).
H6: SCUI
According to the statement of influencing the relationship of satisfaction on continuance usage, it was
defined that the satisfaction will have a strong and significant influence on continuance use of INSIGNIA ILS,
nonetheless, statistical analysis is therefore against the hypothesis by showing (β = 0.146, CR = 2.357 and P <
0.05). It means that, although the relationship is accepted, and it is having an influence on the dependent
variable, but the influence of satisfaction is weak as defined by its P-value. However, still, it is showing an
influence toward the continuance usage of the application, with the results consistent with (Cheng, 2014)(Malik
& Rao, 2019) and hence the study is in favour of the acceptance regarding the hypothesis.

7. Discussion
Findings of the study confirm the importance of the extended expectation confirmation model. According
to which, continuance usage of MLA, i.e., INSIGNIA ILS depends on the integrated factors namely perceived
ease of use, service quality and MLA affinity. The developed model explained the decent fit of data along with
the justification of the proposed associations. Fig. 4 represents the final model that is obtained after the analysis
of the study along with the additionally added constructs. Hence, it can be determined from the facts that the
addition of external factors have great importance in determining the continuance usage of MLA.
At first, service quality, confirmation and MLA affinity had noteworthy impressions on perceived
usefulness. Hence, the obtained results are parallel to the existing finding in various contexts like mobile web
and mobile commerce (F. Xu & Du, 2018)(Ye et al., 2019)(Malik & Rao, 2019). Achieved results can be used
as a base by the librarians as well as by the developers to provide the better quality of services and designs along
with the relevant tutorials particularly targeting undergraduate students to overcome their usage hesitation
toward application, as they will be the perspective user of MLA in their graduate studies. In parallel to this,
librarians should arrange guidance sessions, seminars or workshops every semester toward the practical use of
the application after knowing the users’ potential interest toward events. Those events should cover guidance
regarding the retrieval of information from MLA within or outside the campus, e.g., accessing research articles,
published thesis, e-books and other services of the library. It will help the user in saving time which they will
spend in learning the MLA for their use. Moreover, librarians ought to strengthen discussions with the handlers
to gain users data for cultivating the service quality. For example, librarians’ needs’ to be quick in response to
the real-time queries from the user through communication tools like Facebook, WhatsApp, Twitter or WeChat
etc. Besides, the librarian can also leverage users’ preference, cookies data and location for personalized
services to a user, which may help in increasing the usefulness of the MLA. Nonetheless, librarians need to gain
prior consent from the user to evade any probable defilements of user confidentiality. Additionally, both
librarians and service provider should support their user with personalized and professional information
resources, because it helps in differentiating good mobile libraries and an inadequate one based on the quality
of information and quality of services (F. Xu & Du, 2018).
Secondly, both service quality and confirmation are influencing PEOU. In between both, service quality
had a major effect on PEOU. Obtained results are consistent with the prior research discoveries among which
service quality of digital library system meaningfully prejudiced the PEOU (F. Xu & Du, 2018). Hence, the
constructs relevant to MLA applications should be given significant importance for improving the service
quality as well as for increasing the confirmation level of the user toward MLA applications. Meanwhile, both
service provider and developers’ need to deliver the finest interface, reliability and service quality to their user,
so that it will help them to confirm their presence on MLA for a long period.
Thirdly, service quality had a strong influence on MLA affinity. The result is consistent with (F. Xu & Du,
2018) work, with an explanation that the affinity using a digital library can surely present the meticulous nature

of users’ dependence and cognitive behaviour on digital library. Hence, developers should provide excellent
designs of MLA with a clear layout, reliable system and effective navigation to ornamental the application
quality, whereas, librarians should provide better guidance sessions to train their users.
Fourthly, confirmation, PEOU and MLA affinity had an important effect on satisfaction. Obtained
outcomes are similar to the existing results in the context of digital library settings (F. Xu & Du, 2018)(Ju et
al., 2017)(Malik & Rao, 2019). PEOU had a strong effect on user satisfaction followed by MLA affinity. Hence,
keeping this context in focus, service providers, designers and developers should concentrate on ease of use of
MLA along with effective user-friendly design and reliable system. Provided system and services should work
efficiently and professionally along with the presentation of accurate, comprehensive and up-to-date
information resources. Parallel to the effective design and resources, universities should organize seminars or
workshops with guiding tutorials. It will create confidence and trust in user as they will consider the application
ease to use and timesaving with results in continuance usage.
Lastly, PU, satisfaction and PEOU influenced continuance usage. Among the core constructs of TAM,
PEOU had a strong impact on the continuance use of MLA. Similar results were found in previous studies (F.
Xu & Du, 2018)(Ju et al., 2017)(Malik & Rao, 2019). Therefore, it is significant for the librarians and service
provider to deliver the best possible services for their user to keep them on MLA for a long time, as continuance
use depends on the satisfaction, PU and PEOU. If the user will feel satisfaction while using the best quality of
services than the user will have strong confirmation toward the continuance usage of MLA, i.e., INSIGNIA ILS
in this context.
This study also elaborated the non-significant effect of perceived usefulness on satisfaction, with one
explanation that users are continuously using the application for their study and finding research articles which
make them clear about the use of the application, hence they might not think about its usefulness. Although this
result is strongly accepted in an existing study (Joo & Choi, 2016)(Cheng, 2014), one explanation about this
result might be that the majority of the targeted audience is postgraduate students who have more concern with
a research article. Therefore, it can be assumed that they are more interested in the availability of the articles
while on the move, instead of its usefulness. The second reason might be that librarians provide enough training
and guidance to the user that they don’t bother about the usefulness of the application. The third reason for the
conflicting results might be that user considered online or digital library resource more useful as compared to
MLA, as they just have to type the query for their relevant search and besides that, searching online will give
access to recommended articles, e-books and e-library, etc., to the users. Indeed, usefulness is a much more
important part of the users’ satisfaction. Therefore, service providers should take a keen interest in providing
better use of the application toward continuance use of the MLA. Research work (Kim, 2010) observed a similar
result as of our study, which depicts that the outcomes of the current research are noteworthy as they show nonsignificance of perceived usefulness on satisfaction.

8. Implications for research and practices
8.1. Theoretical implications
University students in Pakistan are more interested in using google scholar, and other online e-libraries
like, Science Direct, IEEE, ACM and Springer instead of using mobile library applications or digital libraries
to access relevant information because of ease of use, convenience and simple interface (F. Xu & Du, 2018).
Hence, because of this, the student’s intention and loyalty toward the digital or mobile library is decreasing. To
overcome this threat, user satisfaction and confirmation can help in promoting the continuance use of mobile
library applications (F. Xu & Du, 2018). Current study reviled that, user satisfaction had a positive and
significant effect along with the mediating strong effect on continuance use of mobile library applications.
Secondly, this research helps in improving the acquaintance of user satisfaction in mobile library
applications’ user satisfaction. Indeed, there has been a lot of research in the area of digital libraries while

targeting user satisfaction; however, they were largely based on IT adopting theories, i.e., perceived interactivity
(Yoon, 2016), TAM (Joo & Choi, 2016), information system success theory (Cheng, 2014), and affinity (Zha
et al., 2014)(Ruiz Mafé & Sanz Blas, 2006). In the current research, researcher combined EECM, TAM, affinity
theory and service quality for the identification of the factors which might create hurdles in the continuance use
of mobile library application use in developing nation Pakistan. Indeed, it can help developers and researchers
to get better and deep look toward the relationship of those factors which leads toward the continuance use of
MLA (Ali, Shakil, Rafique, & Cheema, 2019).
This study is first in its kind to investigate the continuance use of MLA in an evolving state, i.e., Pakistan,
with the mediating effect of MLA affinity toward the continuance use with the integration of it with EECM and
TAM. As it better explains the mediating effect of service quality toward continuance use of MLA.
8.2. Implication for practice
This study delivers some vision for facility providers and librarians to surge the continuance use of MLA.
Our conclusions specify that continuance use of MLA depends on the user’s satisfaction and confirmation. As
both are showing a significant effect on continuance use either directly or through the satisfaction. Besides that,
PEOU and affinity are showing a significant effect on continuance use through satisfaction. The core constructs
of TAM, i.e., PU and PEOU are having a direct effect on continuance use toward MLA. Consequently, librarians
along with facility providers must focus on these factors to increase the long-term usage of MLA among its
users, e.g., librarians must arrange face-to-face guidance, seminars relevant to the benefits, service quality,
accessibility and movability of mobile library applications. In addition to this, librarians must provide simple
easy access for creating MLA account and they may even provide quick response to the queries of the user,
which will help in the increasing the long-term usage of MLA among users.

9. Conclusion
Based on the inspiration of theories like EECM, TAM, MLA affinity and information system success, a
survey was conducted to figure out the factors which might be affecting the continuance use of MLA among its
users in Pakistani universities. According to the obtained results, perceived usefulness, PEOU and MLA affinity
are positively affected by the service quality of MLA and confirmation of the users. Moreover, confirmation,
service quality and MLA affinity had an important positive effect on PU. Besides that, MLA affinity and PEOU
had a strong influence on satisfaction which is mediating their effect on continuance usage of MLA. It was also
inferred from the results that, education level influence MLA affinity, PEOU, and satisfaction toward the
continuance use of mobile library applications. Therefore, based on our finding, it can be concluded that
integration of TAM, information system success theory and affinity theory can be used as an integrated model
for understanding and predicting the influencing factors toward continuance use of MLA.

10. Limitations and Future Work
Obtained results are of worth importance, therefore, implementation of fallouts should be castoff with
cautions because of the succeeding reasons. First and for most restriction of the research is the generalizability.
Research was conducted in an evolving country Pakistan, where mobile library applications are developing with
a fast pace but still is in the initial stage. Besides that, the collected sample does not contain cultural diversity
in it, so it might not be generalized to other countries with diverse or multiple cultures. Secondly, the sample
was collected from the university where mobile app penetration is very high and the users were educated, with
maximum enrolment in postgraduate studies. Therefore, the outcomes of this study cannot be useful to the
nations where the mobile penetration rate is low, and the audience is not well educated. Thirdly, our
investigation particularly embattled MLA, i.e., INSIGNIA ILS. However, in forthcoming, our projected model
can be implemented to various domains in developing as well as in developed counties, i.e., in the field of eticketing, e-learning, e-challan, e-health, e-payment, e-libraries and m-learning etc. Finally, our research

integrated TAM, EECM and MLA affinity theory to predict the continuance use of MLA in the emerging state,
i.e., Pakistan because of their theoretical perspective nature. Upcoming studies with the help of this developed
model will help us in the identification of other constructs in e-service quality or e-system quality which might
help to improve users’ perspective toward continuance use of MLA. Therefore, e-service qualities are of great
importance and required in-depth study.
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