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Abstract: The research attempted to examine the relationship between individual characteristics (internet
efficacy, attitude towards digital library use and personal IT innovativeness) and digital library characteristics
(information quality, system quality and Service quality) on digital library (DL) effectiveness in the context of
academic digital library. Since the implementation of digital library in the University of Tehran, Iran, no attempt
has been made to evaluate its effectiveness. Against this concern, a study was carried out to investigate the
effectiveness of the digital library from the user perspective. This study aims to extend information system
success in the context of digital library, in this regard; digital library effectiveness is defined as the composite
correlation of variables consisting of individual characteristics and digital library characteristics (information
quality, system quality and service quality), DL use and individual impact (personal sense accomplishment and
user satisfaction). Therefore, this study seeks to confirm the Delone and Mclean’s model of information system
success in the context of an educational digital library. Adopting the survey research methodology involving
425 students, the findings suggest that three library characteristics, namely, interne efficacy, personal IT
innovativeness, attitude towards DL, information quality, systems quality and service quality are predictors
of digital library use. In addition, the findings also indicate that the degree of digital library use is impacting the
user satisfaction and their personal sense of accomplishment. 
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INTRODUCTION extent users; especially students exploit the digital library

Digital library system play a vital role in educational productivity.
environments and the continuous use of systems at the A digital library provides not  only  convenient
individual user level is central to the survival of a study or access to and retrieval of resources, but also easier
research. Because students and faculty members acquisition of full-text materials than do traditional library
seriously rely on digital library for their tasks, they might services.Otheradvantages of digital libraries include
be expected to rate convenience as more beneficial than allowing remote, rapid and fair access to digital library
other user groups. Digital libraries have become a collections; storing resources in an easy to track digital
fundamental information source for faculty members, format; and providing search techniques that offer users
researchers and students in research and education. increased flexibility and power [4]. Because of these great

Given that digital libraries have been implemented in advantages, many universities and higher learning
most Iranian universities and academic higher learning institution, including University of Tehran, had extended
institutions, knowledge regarding users’ usage is still their traditional library services by implementing digital
very limited [1-3]. Not much is really known about the library.   Vaidyanathan   et   al.  [5]  opined  that  as  digital

for the purpose of enhancing their performance and
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Fig. 1: Theoretical Framework H 3: Service Quality has a positive relationship with

libraries are increasingly becoming popular, there exists a H 4: Internet efficacy has a positive relationship with
necessity to identify factors that can increase usage of Digital Library Use.
digital libraries [5]. The need to investigate or evaluate H 5: Personal IT innovativeness has a positive
factors that can increase digital library usage is further relationship with Digital Library Use.
intensified because developing and implementing digital H 6: Attitude towards DL has a positive relationship
library requires huge amount of time and resources. The with Digital Library Use.
digital library of the University of Tehran was chosen as H 7: Digital Library Use has a positive relationship with
the object of assessment because since its
implementation, no study has been done to evaluate its Individual Impact (Personal Sense Accomplishment,
use and effectiveness. User Satisfaction). 

Research Framework: Studies on digital library use and variables are postulated to have effect on IS usage. The
effectiveness have used various model and approaches. three variables are information quality, system quality and
However, among the diverse approaches, user evaluation service quality. Information quality refers to measure of
involving interaction between the user and the digital information  and  data  for  desired  characteristics  such
library is found to be the most popular approach. In these as  accuracy, precision, currency, reliability,
studies, the evaluation was focusing more on completeness, conciseness, relevance, understandability,
characteristics of users and their usage patterns related to meaningfulness, timeliness, comparability and format.
preferred electronic journals, preferred databases and their Previous studies have evidently shown that information
frequency of use [3,6]. Another study identified the quality is influential in determining IS usage [8, 9].
determinants of user acceptance of digital libraries and Focusing of digital library, Masrek et al. found that
among them, perceived ease of use and perceived information quality is a strong determinant of user
usefulness which are influenced by the interface satisfaction [8].
characteristics (navigation clarity, terminology clarity and Systems quality refers to measures of the information
screen design), organizational context (relevance and processing systems itself which include convenience of
system visibility) and individual differences (domain access, flexibility of system, integration of system,
knowledge, computer self efficacy and computer response time, realization of user expectation, reliability,
experience) [7]. ease of use, ease of learning and usefulness. Previous

Figure1 shows the theoretical framework used in the studies have shown that systems quality is a strong
study. The framework was developed based on the work predictor of IS usage [8, 9]. In the context of digital library,
of previous studies [8, 9]. Delone and Mclean developed Masrek et al. found that systems quality features of the
a model known as Information Systems Success Model digital library is significantly correlated with user’s
which is used to evaluate the effectiveness of information satisfaction [8].

systems [10]. Masrek.et.al applied the model to evaluate
library portal in a university setting [8]. Masrek and his
colleagues extended the Information System Success
Model by integrating other antecedent factors such as
organizational and individual to evaluate the effectiveness
of corporate portal [9]. Building upon the abovementioned
model and framework, this study developed the research
framework with the following hypotheses:

H 1: Information Quality has a positive relationship with
Digital Library Use.

H 2: System Quality has a positive relationship with
Digital Library Use.

Digital Library Use.

Based on the original IS Success Model, three
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By definition, service quality is the extent to which [8]. The literature suggest that the impact of IT or IS use
the digital library service meets users’ needs or can also be gauged in terms of Personal sense of
expectations. Many researchers have adapted the famous accomplishment which signifies the users’ feelings of self-
SERVQUAL model developed by Parasuraman et al. when esteem as the results of using the digital library. In
measuring service quality [11, 12]. The model measures addition to that, many studies have also used user overall
service quality in terms of tangibles, reliability, satisfaction for measuring the impact of use (e.g. [8]).
responsiveness, assurance and empathy of the IS.
Reliability is the ability of the digital library to perform a
promised service dependably and accurately.
Responsiveness is the willingness of the digital library to MATERIALS AND METHODS
help users and to provide support services. Assurance is
the knowledge, courtesy and ability of the digital library The study employed the survey research
to inspire trust and confidence. Empathy is the caring, methodology. The population of the study was the digital
individualized attention the digital library provides to library users at University of Tehran. Simple random
users. Tangible is the physical facilities, equipment and sampling was used for selecting the sample of the study.
appearance of the digital library. Most of these factors A personally administered questionnaire was used to
were examined by Vaidyanathan et al. when evaluating collect the data. Before the data collection, the
digital library acceptance [5]. Focusing on intranet as the questionnaire was pre-tested with a group of experts and
object of assessment, previous study discovered that also perspectives respondents so as to fulfill the validity
service quality is influential in shaping usage behavior [9]. and reliability requirements. Several items were used to
In another study that assessed digital library, Masrek et measure each variable and for each item, a corresponding
al. found that service quality has strong relationship with Likert Scale with anchors ranging from 1 as “Strongly
user satisfaction [8]. Disagree” and 7 as “Strongly Agree” was used. For each

Measures of individual impact cover a broad range of item listed, the respondents were required to mark any of
subjective and objective factors.Users' satisfaction is the seven options available. The collected data were
some of the parameters measured as indicators of success analyzed using IBM SPSS Ver 20 and Analysis of Moment
of an information system [13]. DeLone and McLean [14] Structures (AMOS) Ver 20. SPSS was used for descriptive
indicated in their essential IS success paper, “user analysis while AMOS was used for Structural Equation
satisfaction … is probably the most widely used single Modeling (SEM). According to Bowen and Guo, SEM is
measure of IS success. Masrek et al [9] stated that, “user highly recommended for social science researchers who
satisfaction refers to the feeling of pleasure or displeasure use or develop multiple item measures [13]. Hence, using
that results from aggregating all the benefits that a person SEM will improve the quality and credibility of the results
hopes to receive from the interaction with the library as well as strengthening the contribution of studies to the
portal”. Diverse studies have empirically showed that user social work literature. It is because of these reasons, this
satisfaction is a significant determinant of individual study employed SEM for the data analysis. 
impact [15, 16].

Hence, following findings of the aforementioned RESULTS
studies, this study also argues that user satisfaction will
be significantly  related  with  individual impact. Masrek Demographic Profiles of Respondents: A total of 425
et al [8] mentioned that “previous studies on library portal respondents involved in this study and out of this
evaluation have empirically shown the importance of the number, 272 or 64% are males while the remaining are
information quality, system quality and service quality [7] female (36%). In terms of age group, the majority belong
none has empirically shown the relationship between to age group between 23 and 25 (44.9%) while the minority
these qualities and user satisfaction”. (0.7%) reported to be aged between 45 and 47. In terms of

Numerous studies have recognized the contribution digital library experience, the majority indicated they have
of IS in enhancing individual performance especially in been using digital library for about two years (37.2%). The
terms  of   productivity,  efficiency  and  effectiveness rest have indicated to have been using the DL for about
(e.g. [15, 17, 18]. The study by Masrek et al. also showed three years (20.9%), one year (14.6%), four years (13.9%),
the impact of digital library use on students’ performance five years (12.2%), six years (0.9 %).
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Table 1: Demographic Profiles
Freq %t

Gender Male 272 64.0
Female 143 36.0

Age Between 20 & 22 80 18.8
Between 23 & 25 191 44.9
Between 26 & 28 82 19.3
Between 29 & 31 33 7.8
Between 32 & 34 12 2.8
Between 35 & 37 13 3.1
Between 39 & 41 6 1.4
Between 45 & 47 5 0.7
Between 48&  Above 3 4.8

Digital Library Experience 1 62 14.6
2 158 37.2
3 89 20.9
4 59 13.9
5 52 12.2
6 4 0.9

Table 2: Convergent Validity
Construct Items Standardized Composite Loadings Composite Reliability (CR) Average Variance Extracted (AVE)
InformationQuality InfoQual7 0.782 0.779 0.544

InfoQual8 0.792
nfoQual9 0.626

SystemQuality SysQual5 0.817 0.881 0.711
SysQual6 0.842
SysQual7 0.87

ServiceQuality ServQual4 0.839 0.859 0.671
ServQual6 0.805
ServQual10 0.813

Purpose Use Pur1 0.926 0.821 0.700
Pur2 0.736

Personal Sense PerS3 0.821 0.885 0.720
PerS4 0.892
PerS5 0.83

Usage Usage2 0.913 0.887 0.725
Usage3 0.835
Usage4 0.802

User Satisfaction UserSat3 0.832 0.765 0.783
UserSat4 0.891
UserSat5 0.899

InternetEfficacy Inter-Effc5 0.63 0.812 0.593
Inte-Effic7 0.796
Inter-Effc8 0.866

Personal IT IT 1 0.779 0.787 0.555
IT 2 0.817
IT 3 0.624

AttitudeTowards Attit 1 0.726 0.617 0.540
Attit 2 0.841

Reliability and Validity of Measurement Items: In this measure correlates with an existing measure that is
study, Confirmatory Factor Analysis (CFA) was used to supposed to measure the same construct (Warner, 2012).
evaluate the construct validity which is further divided FollowingAnderson and Gerbing, this study used factor
into two, namely, convergent validity and discriminant loadings, composite reliability (CR) and average variance
validity. Convergent validity is the degree to which a new extracted  (AVE) to measure the convergent validity [15].
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Table 3: Discriminant Validity

UserSat InfQual SysQual ServQual Usage PerSense Purpose IT IntEff User_Sat

Per-Sense 0.848
Info-Qual 0.534 0.737
Sys-Qual 0.489 0.476 0.843
ServQual 0.656 0.718 0.663 0.819
Attitude 0.540 0.442 0.260 0.369 0.786
Usage 0.157 0.297 0.170 0.227 0.332 0.851
Purpose 0.116 0.118 -0.006 0.099 0.223 0.340 0.836
Per-IT 0.104 0.085 -0.018 0.039 0.241 0.017 0.066 0.745
Int_Eff 0.152 0.081 0.046 0.058 0.136 0.043 0.094 0.179 0.770
User Sat 0.783 0.571 0.592 0.647 0.422 0.213 0.058 0.087 0.146 0.875

Table 4: Fit Indices

Name of Category Name of Index Level of acceptance SEM Model

Absolute fit Discrepancy Chi Square (Chisq) P > 0.05 0.000
Root Mean square of error Approximation (RMSEA) RMSEA < 0.05 0.046
Goodness of Fit Index (GFI) GFI > 0.90 0.923

Incremental fit Adjusted Goodness of Fit (AGFI) AGFI > 0.90 0.893
Comparative Fit Index (CFI) CFI > 0.90 0.960
Tucker-Lewis Index (TLI) TLI > 0.90 0.949
Normed Fit Index (NFI) NFI > 0.90 0.919

Parsimonious fit Chi Square/Degree of Freedom (Chisq/df) Chi square/ df < 3.0 1.882

Table 5: Regression Weight
Estimate S.E. C.R P

Dlib_Use Personal IT .004 .016 .258 .796

DLib_Use InterEfic .021 .012 1.742 .081

DLib_Use Attitude .106 .033 3.213 .001

DLib  Use Ser-Qual .093 .036 2.570 .010

DLib_Use Sys-Qual .046 .025 1.830 .067

DLib_Use Inform-Qual .091 .032 2.830 .005

IndividualImpact DLib_Use 3.084 .841 3.668 ***

The literature suggests that the desirable factor loading
should not below 0.5 and as depicted in Table 2, all the
factor loadings fulfilled this requirement. In terms of
composite reliability, all the scores also surpassed the cut
off value of 0.7 as suggested by Hair et al. [15].
Theaverage variance extracted (AVE)is ameasure of the
amount of variance captured by a construct from each
scale. According to Fornell and Larcker, AVE is a more
conservative measure than composite reliability and
suggested that the acceptable level should be more than
0.5 [14]. Apparently all the readings of AVE in this study
fulfilled this requirement.

As noted previously, besides examining the
convergent validity, the study also examined the
discriminant validity.Fornell and Larcker explained that
AVE can also be used to measure discriminant validity
[19]. Hence, to examine the discriminant validity of the

construct, the square root of AVE of the construct should
be greater than the correlation between the constructs
and all other constructs. As illustrated in Table 2, the AVE
values are well above the correlation values, hence
suggesting that the instrument used in the study meets
the discriminant validity requirement. 

Discriminant Validity
Fitness of the Model: In SEM, there are a series of
goodness-of-fit indexes that reflect the fitness of the
model to the data at hand. At the moment, there is no
agreement among the researchers which fitness indexes
should be reported. The literature recommends the use of
at least three fit indexes by including at least one index
from each category of model fit [20, 10]. The three fitness
categories are absolute fit, incremental fit and
parsimonious fit. As shown in Table 4, most of the fit
indices are well above the recommended values. The three
absolute fit indices which are Discrepancy Chi Square
(Chisq), Root Mean square of error Approximation
(RMSEA) and Goodness of Fit Index (GFI) fulfilled the
required the cut-off value.The three incremental fit indices
namely, Adjusted Goodness of Fit (AGFI), Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI) and Normed Fit
Index (NFI) also surpass the required acceptance value.
Finally, the Chi Square/Degree of Freedom (Chisq/df)
which measures the Parsimonious fit also meet the level of
acceptance value. 
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Fit Indices: five criteria, both reliability and responsiveness are
Testing Hypothesized Structural Model: Majority of the considered the most critical. In terms of reliability, the
fit indices of the structural model meet the recommended digital library is expected to be able to fulfill all the
criteria, the study proceeds by examining the path promised services. Failing to do so will surely tantamount
coefficients of the structural model which is shown in to user dissatisfaction, hence leading to the possibility of
Table 5. Out of the five formulated hypotheses, all users abandoning the digital library. Likewise, when the
hypotheses are supported. there is a request from the user, the digital library is

expected to respond promptly. Delayed responses or
DISCUSSION unattended requests will also translate to user frustration.

Important factors, namely, internet efficacy, personal information needs. Their information needs are normally
IT innovativeness, attitude towards DL, information driven by their academic courses that they are taking.
quality, systems quality and service quality are found to Apart from that, the users also have their personal
be critical in determining usage behavior of digital library information needs which emerge from their self-interest
usage. Identical to any other form of computer-based and not related to the academic courses. An effective
information systems, the contents of the digital library is digital library should provide a rich information sources
considered the most crucial. When the contents are that is able to fulfill all users’ needs. When users’
regularly updated, current and wide-ranging in terms of personal information needs are being accomplished via
scope and coverage, users will surely be satisfied with the the use of the digital library, users would certainly give
digital library. In an academic setting, currency of high rating in terms of their satisfaction.
information is very important because users would always
want to know the latest development on of their research. CONCLUSION
Outdated information may translate into users losing
interest and trust in using the digital library. In the same The goal of this article has been to report the findings
light, if the content coverage of the digital library is limited of a study aimed at investigating digital library use and its
or restricted to certain topics or discipline, then users will corresponding determinants and impacts. The findings
also lose interest in using the digital library. have clearly shown that digital library features are crucial

In this era or information age, users can no longer in shaping user behavior in using the digital library. These
tolerate for a web service that is operating during office features which include individual characteristics (internet
hours only. Users expectation is that information should efficacy, personal IT innovativeness, attitude towards DL
be available and accessible 24 hours a day and 7 days a ) information quality, systems quality,servicequality and
week. Hence, users are also expecting that the digital individual impact ( personal sense accomplishment and
library should be operating in the same manner. Apart user satisfaction) have shown to have strong attitude on
from the operating hours, equally important is the digital library usage among users. Hence, the study
transmission speed for downloading material from the should alert the authorities concerned on the importance
digital library. These are among the critical factors under of regular maintenance and upgrade on these features, so
the systems quality aspect. When the digital library that they are always aligned with user requirements.
systems are running 24 hours, users can always do their When users find that these features matched their
information searching at their own convenience. Not only expectations, they will continue using the digital library to
they can assess the library from their wired and connected its fullest. As shown in the study, the use of the digital
computers, but they can also accessed via their smart library would also lead towards user satisfaction and
phone through wireless networking. achieving their personal objectives. This finding further

In the past, when evaluating library service quality, manifests the importance of the digital library from the
the interest has not been so much on digital library. user point of view.
However, since digital library has taken the centre stage The findings of the study should also capture the
in library services, evaluating the quality of service of the interest of researchers focusing on the same topic. The
digital library has become the great concerns of many empirical-based model which was developed in this study
library users. As noted earlier, service quality aspects of can be further tested in other digital library setting. Apart
the digital library focus on tangibles, reliability, from the digital library features as antecedents of usage,
responsiveness, assurance and empathy. Out of these future  researcher  should also consider combining other

Users in a digital library environment have diverse
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features such as organizational (the library) 8. Masrek, M.N., A. Jamaludin and S.A. Mukhtar, 2010.
characteristics. Masrek and his colleagues compiled a list
of factors which may act as determinants of intranet usage
[8]. All these factors are very relevant and applicable in
the context of digital library. In addition, the impact of the
digital library can also be expanded to include
performance measures such as academic achievement. On
the other hand, the model can also be used as a
conceptual framework for a study that employs qualitative
paradigm. Using the interview, document analysis, focus
group and observation as data collection technique, such
study will provide richer and deeper information that can
better explain the phenomenon of digital library usage.
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