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Abstract. Academic Digital Library (DL) is an online system providing access 
to a wide variety of academic content and services. It is designated to help stu-
dents to access digital resources to fulfill their academic needs as an alternative 
to printed library materials through network environment. Covid19 pandemic 
has in large affecting and restricting teaching and learning activities on premis-
es thus making it to be done through online. DL as an enablement system, is ca-
pable of channelling its benefits to students to get access and retrieve relevant 
academic resources digitally. The aim of this paper is to investigate the effec-
tiveness of the academic DL in fulfilling students’ needs by correlating their 
satisfaction through usage experience with the following predictors; perceived 
of use, perceived usefulness, system quality, service quality and digital library 
collection. A quantitative study is opted by surveying 200 students of public 
university in Selangor. The study findings indicate that all of the posited deter-
minants possess highly significant positive relationships with students’ satisfac-
tion, ranging from r = 0.45 (the lowest) to r = 0.70 (the highest). Nevertheless, a 
serious multicollinearity issue is expected to arise in modelling part as most 
predictors are correlated to each other. It could lead to unreliable and unstable 
estimates of linear generalized regression coefficients. Thus, these bivariate re-
lationships results serve as basis towards a larger scope of research to embark 
on structural path model rather than using generalized model to avoid the vari-
ance of model’s coefficient inflated due to linear dependence with other predic-
tors when modelling this relationship. 
Keywords: Digital Library, Satisfaction, Effectiveness, Correlation 

 

1 Introduction 

Digital Library (DL) has been introduced since the year of 1990s in many 
organizations especially in the higher education institutions in developing countries 
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all over the world. Explosion in information management and information system 
technology have brought dramatic changes in learning and library system 
environments. Through the passage from physical library to DL era, the use of 
academic digital library systems does witness the spectacular impact on academic 
societies’ way of performing their study (Razilan et al., 2015). Li, Jiao, Zhang and Xu 
(2019) outlined that many benefits can be gained from using DL by effectively 
utilizing resources provided. 

The growth of DL in institutions especially in higher education is developing 
rapidly. Academic DL is an online system providing access to a wide variety of 
academic content and services. It is designated to help students to access digital 
resources to fulfill their academic needs as an alternative to printed library materials 
through network environment. In fact, in more recent years, studies on the 
development of information systems in higher education have been focussing on 
developing systems to support learning (Mortono et.al, 2020). Due to this, physical 
resources are receiving less attention and might be becoming less convenient as 
students tend to use electronic resources. This setting is seen as more convenient and 
easier with respect to information retrieval during the pandemic period compared to 
physical resources. The government’s Movement Control Order (MCO) as impact 
from Covid19 pandemic, has in large affecting and restricting teaching and learning 
activities on premises. However, with the existence of digital library making its way 
as an enablement system of an institution to take over the so-called physical routines 
where the benefits are channelled to students to get access and retrieve relevant 
information for academic purposes. Moreover, references from DL will enable 
students in accomplishing assignments via easy access; cost and money saving and as 
well as providing a variety of choices of electronic databases. 

The purpose and the main focus of this paper centres on leveraging DL usage an-
chored by the determinants of the effectiveness of digital library towards students’ 
satisfaction. To achieve effective academic activities, it is expected that students ac-
cess and use electronic information resources especially the ones subscribed by the 
higher institution. In this context, this study is aimed to identify the bivariate relation-
ships of the study determinants in understanding the DL usage behaviour. Many re-
searchers for e.g., Rose et al. (2004); Mathieu and Taylor (2006) and Baron and Ken-
ny (1986) emphasized on requiring the total-effect model test for establishing any 
mediation effect model such as Partial Least Squares (PLS). The finding of the study 
would be elaborated to opt the best model to investigate the effectiveness of academic 
DL provided by the university. 

2 Literature Review 

This study proposed with the intention to investigate the effectiveness of DL with 
respect to the following determinants: perceived ease of use, perceived usefulness, 
information quality, system quality and also digital library collection in order to 
obtain students’ satisfaction. Literature review has shown mixed understanding on the 
differing level of awareness, perception, acceptance and use by various respondents 
(Omotayo & Haliru, 2020). Omotayo & Haliru (2020) also emphasized that different 
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user groups have differing expectations in the use of DL services as well as various 
motivations and factors influencing use and non-use of DLs were also identified from 
literature. According to Mortono, Nurkhin, Mukhibad and Anisyukrillah (2020), 
higher education management must be adaptable to information technology by 
developing internet-based information systems in all existing fields. 
 
Students’ satisfaction 
 

The satisfaction of user (in this context is referring to the students) has been proven 
by Xu & Du (2018) where user satisfaction can help in enhancing the user’s loyalty or 
desire in using digital library and it has also improved the user’s knowledge in the 
digital library domain. Satisfaction implies that one has reached his expectations on 
something or pleasure received from others. Similarly, students might be potentially 
using the digital library in a more frequent manner if its performance meets their 
expectations. According to Xie et al. (2019), a careful examination of the DL 
interaction experiences affords a deep understanding of their help-seeking situations 
in their information search process.  Moreover, increasing user satisfaction with 
digital library may have implications including recommending the digital library to 
others, the digital library reusing as well as the digital library engaging and 
integrating with them. It should be noted that system quality, service quality, and 
information quality are important factors in the formation of perceived usefulness, 
perceived ease of use, and digital libraries' affinity (Soltani-Nejad, Taheri-Azad, 
Zarei-Maram and Saberi, 2020). 
 
 Perceived ease of use 
 

Perceived ease of use can be defined as the performance of the particular system 
has making the usage of the user become effortless (Davis, 1989). Perceived ease of 
use is defined as accessibility of the digital library platform where it plays as one of 
crucial factors relating to user’s first impression towards the digital library. 
Ogunrewo, Kolawole and Osundina (2015) found that exists a significant effect on 
perceived usefulness of electronic databases. Eiriemiokhale & Idowu (2021) claim 
that perceived ease of use and perceived usefulness are both strong determinant of 
electronic database usage. Following to this claim, it may not be wrong to imply that 
it could lead to the creation of positive / negative and favourable / unfavourable 
attitudes toward using it. 
 
Perceived usefulness 
 

Perceived usefulness is defined as when user of the digital library platform feels or 
thinks that the existence of that service can help them in improving their academic 
performance (Davis, 1989). Many researchers claimed that user acceptance of digital 
library can be measured based on the perceived usefulness by the user (Hong et al., 
2002; Thong et al., 2002; Lee et al., 2005; Ramayah, 2006; Yusoff et al., 2009; Jeong, 
2011). Nevertheless, there were also studies indicated that perceived usefulness is one 
of the key factors of satisfaction (Roca et al., 2006; Lwoga, 2014). 
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Information quality 
 

Information quality can be defined as the output or outcome that has been provided 
by the DL, in which measuring the degree of information needs by the user. Online 
library resources like academic DL should provide a wealth of information that meets 
students’ needs. Study done by Razilan (2012) on the DL Success model, his findings 
showed the statistical evidence of information quality dimension that having high 
impact on the success of digital libraries through DL usage for Information 
Provisioning (DLUIP) indicators. It indicates that the content breadth has the 
strongest influence towards individual usage on DL. The way to measure the good 
information quality is by looking at the relevancy, accuracy, authenticity, scope and 
understandability provided by the digital library platform (Sagar, 2006). According to 
Roca et al. (2006); Freeze et al. (2010) and Ramayah and Lee, (2012), the satisfaction 
of online learning system is when it reached the best quality of information. 
 
System quality 
 

Apart from the factors mentioned earlier system quality is also one of the 
determinants investigated in this study. System quality is mostly focusing on the 
system’s performance of a digital library platform. If the quality of the system is bad, 
it might impact user satisfaction. The system quality of a DL is considered to be a 
vital dimension for evaluating the success of a digital library in the DL Success model 
(Razilan, 2012). In his research, it is found that the system quality determinant has the 
highest impact through the PLS path model developed for DL Success model. Even it 
is also proven by the Information System model that system quality gives a big 
impact on the user satisfaction.  Not only on focusing on the system’s performance, 
system quality also to measure the interface or navigation of the digital library 
whether the interface is understandable or navigate the user. According to Sagar 
(2006), system quality also evaluates the information processing system to give the 
best experience for the user. 
 
Service quality 
 

Service quality can be determined by the way it is performing in terms of 
receiving, retrieving and delivering the information by the user as requested (Balog, 
2011). A study by Razilan et al. (2016) on user satisfaction in using online resources 
provided by National Library of Malaysia, the finding shows that both service quality 
and system quality has the strongest correlation with user satisfaction. Samadi et al. 
(2014) state that the attributes that can be measures from service quality are amongst 
the accessibility, reliability, processing and also responsiveness. 
 
Digital Library collection 
 

As for digital library collection, it is referring to the collection of library resources 
provided in the digital library, which is focusing on the digital collection that only 
available on the selected public university. The usefulness of this collection towards 
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students is mainly to support their academic and so forth their usage behaviour of this 
digital collection can be measured using Information Search Process (ISP) model by 
Kuhlthau (2004, 2008). It identifies the three characteristics of user experience via 
affective (feelings), the cognitive (thoughts) and also the physical (actions) when 
using the digital library collection. 

Table 1 indicates the analysis of review from the past works of the related research. 
Throughout the two decades from 1989-2020, it is clearly seen that the past research-
es had given more attention to the aspect of perceived usefulness as compared to other 
determinants. 
 

 
Table 1. Review on the related past works. 

 

Authors 
Perceived 
Ease of 
Use 

Perceived 
Usefulness 

Information 
Quality 

Service 
Quality 

System 
Quality 

Digital 
Library 
Collection 

Soltani-Nejad 
et.al (2020) 

ü ü ü ü ü 
 

Samadi et al. 
(2014)    

ü 
  

Razilan (2012, 
2016)    ü 

ü 
ü  

Lwoga, (2013)  
ü 

 
 

  
Ramayah and 
Lee, (2012)   

ü 
 

  

Jeong (2011) ü ü 
 

 
  

Freeze et al. 
(2010)   

ü 
 

  
Masrek et al. 
(2016)   ü 

ü 
  

Yusoff et al. 
(2009)  

ü 
 

 
  

Ramayah (2006)  
ü 

 
 

  
Roca et al. (2006)  

ü ü  
  

Sagar (2006)   
ü  ü 

 
Lee at al. (2005)  

ü 
 

 
  

Kulthau (2004, 
2008)    

 
 

ü 

Hong et al. 
(2002)  

ü 
 

 
  

Thong et al. 
(2002)  

ü 
 

 
  

Davis (1989) ü ü 
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Past works on investigating the effectiveness of DL had guided the authors to design 
the direct effects model via the following model framework as shown in Figure 1. 

 
Fig. 1. Research framework of the posited direct effects towards students’ 

satisfactions 
 

In Figure 1 the proposed research framework based on the discussion in the 
literature reviews is presented. Guided by the outcome from the model’s framework 
analysis of the past studies (in Table 1), the authors proposed the following 
determinants of influencing the students’ satisfaction of using academic DL. The 
hypotheses generated are as follow: 
H1: There is a significant positive relationship between Information Quality and 
Students’ Satisfaction. 
H2: There is a significant positive relationship between System Quality and Students’ 
Satisfaction. 
H3: There is a significant positive relationship between DL Collection and Students’ 
Satisfaction. 
H4: There is a significant positive relationship between Service Quality and Students’ 
Satisfaction. 
H5: There is a significant positive relationship between Perceived Usefulness and 
Students’ Satisfaction. 
H6: There is a significant positive relationship between Perceived Ease of Use and 
Students’ Satisfaction. 

3 Methodology 

 

Students' 
Satisfaction 

Information 
Quality 

System 
Quality 

Service 
Quality 

Digital Library 
Collection 

Perceived 
Usefullness 

Perceived 
Ease of Use 

H

H

H H

H

H
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This study opts quantitative survey of 200 students from the population of the 
postgraduate and undergraduate students of one of the public universities in Selangor. 
The questionnaires were distributed to students towards then end of the year 2020. 

Many of theories established are related with the technology adoption and 
deployment under the information science field. Thus, this study model is 
conceptualized based on the models developed by Davis (1989), Delone & McLean 
(1992, 2002), Kulthau (2004); Jeng (2005), Razilan (2012) and Masrek & Gaskin 
(2016). Most of these frameworks are established with accordance to Information 
System Success Model (ISSM) and under the digital library domain. In Figure 1, 
information quality, system quality and digital library collection are three 
determinants hypothesized to influence each of perceived of use and perceived 
usefulness and so forth would impact students’ satisfaction towards using academic 
DL. 

In view of observing the relationships between response variable and predictors, it 
may be achieved using indirect-effect or total-effect (direct-effect) model. These types 
of causal model is as depicted in Figure 2 where the relationships between XàY may 
be presented using two ways. Firstly, XàM and MàY, as presented by paths a and b 
respectively, indicates the mediational effect (M) is injected in the relationships 
between XàY (through M) with path c, and it is called an indirect-effect model. 
Secondly, the total-effect model of XàY indicates the direct effect of X on Y through 
path c’. Prior to selecting between total-effect or indirect-effect model, this paper is 
focussing on observing bivariate relationship to gain deeper understanding on 
association between satisfaction and the selected predictors. 

 
Fig. 2. Indirect (c) and Direct (c’) effect model 

4 Results and Discussion 

This section presents the findings of analyses on the study data where all of the 
analytics were done via RStudio package version 1.4.1717 (R Studio Team, 2021). R 
is an open source software package to perform statistical analysis and modelling (R 
Core Team, 2021). Apart from providing a wide variety of statistical, machine 
learning models, graphical techniques, it is also highly extensible and has extended 
function for visualization. It has a very wide community support and a large and user 
community who are adding new packages almost every day. R libraries used in this 
study are Hmisc - for correlation (Harrell Jr., 2021), dplyr - for data cleaning and 
transformation (Wickham et al. 2021), ggplot2 - for graphical presentation (Wickham, 
2016) and gridExtra - for generating comparison plots (Auguie 2017). 
 
Respondents’ Profiles 
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This section provides more visibility of the 200 respondents profiles in regards to 
their demographic information gathered from the survey. 
Gender, age, education level & semester 
In Table 2, 62% of the respondents are female and majority of them (about 96%) are 
30 years old and below. The age distribution is skewed towards 20-24 years (50%) 
and 25-30 years (46) categories which potraying the common ages of first degree 
students in Malaysia. 

This summary also provides the current semester of respondents involved in the 
survey where majority are respondents in their 3rd semester (35%). The rests of the 
semester’s levels are approximately evenly distributed, ranging from 8.5% to 13.5% 
(semester 6 includes others category which indicates >6 semester). 
As in line with the age of respondent’s distribution, Table 2 also shows that majority 
of the respondents are composed of bachelor degree students (43%) followed by 
Master degree students (33%). 
 
 

Table 2. Summary of respondents’ profiles 
 
Profile % Profile % Profile % 

Gender Semester Education level 
Female  62 1 8.5 Diploma 23 
Male  38 2 10 Degree 43 

Age (years) 3 35 Master 33 
20-24 49.5 4 13.5 PhD  1 
25-30 46 5 10.5  
30-34 4 ≥ 6 22.5 
35-40 1  

 
 

Insight of Students’ Profiles 
 

Figure 3 exhibits a set of 3 plots produced using ggplot2 package in R. The first 
plot shows the distribution of gender is skewed to 3rd, 4th and 7th semester. It clearly 
indicates the higher proportion of female in every semester due to higher number 
female respondents participated in the study. 

The second plot displays the total of education level diploma and master levels 
students are the highest at 3rd and 4th semesters. Moreover, the participations of degree 
level students are more towards nearing to end of their study year. This gives a better 
representation of respondents’ satisfaction level because they have gathered 
experiences using DL in their previous semesters, as compared to 1st semester 
students. Also, this may not be applicable to diploma degree level students because 
they have extended their studies from their first degrees and basically had been 
experiencing using DL through their study journey to get their bachelor degrees. 
Commonly, a diploma / master degree is less than 3 years programme but this survey 
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indicates that some students are extending their studies to 7th semester (which 
predominantly from degree students). 

 

 
 

Fig. 3. First plot 
 

 
 

Fig. 4. Second plot 
 

The last plot shows that basically female students are more than male students. 
However, for both gender, proportion to pursue study after 30 years old dropped 
significantly. Age category of ≥30 years shows only male students where this 
corresponds to women entering into marriage age with bigger child bearing and 
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caring responsibilities that hinders most of them to continue their study at higher 
levels. 

 
Fig. 5. Cross-tabulation plots of respondents’ basic profiles 

 
Descriptive analysis of study variables 
 
The following section describes study findings from the selected analyses. 
 
Reliability analysis 
 

Reliability of the study survey’s measurement items is measured by Cronbach 
alpha. It provides an estimate of the internal consistency of the test however it does 
not indicate the stability or consistency of the test over time. Hence, for this one-time 
survey, the coefficient of alpha ( α ) is used for reliability analysis and α values as 
shown in Table 3 fulfilled the criteria > 0.700 (Nunally, 1978). The highest reliability 
detected is from service quality and system quality, with 0.901 and 0.932 
respectively. 
 

Table 3. Cronbach α for all study variables 
 

Variables Cronbach's α 
Digital Library Collection 0.803 
Information Quality 0.760 

Perceived Ease of Use 0.831 

Perceived Usefulness 0.801 
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Service Quality 0.901 

System Quality 0.932 

Student's Satisfaction 0.862 
 
 
Summary statistics 
 

Table 4 displays the summary statistics for all study variables. The average mean 
of each study variable exhibits inclination towards strong positive agreement towards 
the items asked in the questionnaires. Moreover, the small standard deviations 
indicate the response’s distribution are less spread out from the mean. In other words, 
most of responses given by respondents converged to a similar agreement with 
respect to the item measurements set in the questionnaire.  
 

Table 4. Mean and Standard Deviation (SD) of study variables.  
  

Determinants Mean SD 

Students’ Satisfaction 4.165 0.658 
Perceived Ease of Use 4.235 0.616 
Perceived Usefulness 4.280 0.661 
Information Quality 4.285 0.683 
System Quality 4.137 0.69 
Service Quality 4.059 0.677 
Digital Library Collection 4.176 0.674 

 
The usage determinants 

 
According to Hong et al. (2002), a DL is a knowledge system that is multifaceted. 

Students tend to use it frequently if they feel the DL satisfies their study needs. The 
determinant of Perceived Ease of Use item of Learning to use this digital library is 
easy (mean=4.27, SD=0.589, p<0.00); is one of the highest mean scores items of this 
determinant. The results may indicate using such DL makes their study experience 
better which so forth promotes more usability. Likewise, easy to use would also 
influence the users’ intentions of using digital library either directly or indirectly 
(Thong et al., 2002). 

The items measurement in Perceived Usefulness determinant showed that the 
highest mean score is for item: The digital library in our university improves my work 
and life efficiency (mean=4.32, SD=0.614, p<0.00). This result was actually 
supported by previous studies where perceived usefulness implies the interpretation of 
device efficacy by users, illustrating how much the use of an information system 
improves efficiency as per indicated by Park et al. (2011). Hence, this basis 
demonstrates a portion of satisfaction of students using DL. 
 
The information quality determinant 
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According to Masrek et al. (2010), Chang (2013), Lwoga (2013), and Masrek & 

Gaskin (2016), quality of information is considered as the primary determinant of the 
satisfaction of users with the digital library. As for the study, the result of item 
measurement of Information Quality: The information provided by this digital library 
is comprehensive (mean=4.31, SD=0.665, p<0.00) shows the highest mean score. It 
shows that information quality really gives a big impact on digital library as being 
supported by previous study. 
 
The effectiveness performance of the academic DL 
 

Results of System Quality shows that the item: The digital library has an easy 
navigation of information (mean=4.24, SD=0.714, p<0.00) has the highest mean 
score. Ramayah (2006) stressed on the importance of navigation to make efficient use 
of an information system and to avoid getting lost in the unhindered flow of 
information. Study done by Omotayo and Haliru (2020) also concluded that 
navigation clarity is one of the predictors of increased usability of DL. 
The DL collection variable of this study is used to evaluate the effectiveness of 
collection for students, recognition of the presence of the collection among them and 
frequent use of this digital collection. The measurement items are based on the 
Information Search Process (ISP) model by Kuhlthau (2004, 2008), which identifies 
the three characteristics of experience by the user such as the affective (feelings), the 
cognitive (thoughts) and also the physical (actions) when exploring the DL collection. 
Finding indicates that the mean item: The digital library collection provided by this 
digital library is up-to-date (mean=4.22, SD=0.694, p<0.00) is the highest score. It 
shows that how critical the most recent collection to be provided by the university’s 
digital collections for academic learning and as well as for teaching purposes. 
 
Correlation analysis 
 

The correlation coefficient (denoted by r), is a measure of the strength of linear 
relationship between two variables. The value of r ranges between -1 and +1. A 
positive r value indicates that as one variable increases so does the other, and an r of 
+1 indicates that knowing the value of one variable allows perfect prediction of the 
other. 

Correlation analysis for this study is conducted to associate between the response 
variable and all of the posited study determinants. This correlational study is a 
preliminary analysis prior to examining the relationship using generalized linear 
model or structural analysis. The results indicate that all of the posited determinants 
possess significant positive relationships with students’ satisfaction, ranging from r = 
0.45 (the lowest) to r = 0.70 (the highest). Note that the correlation coefficient values 
are showing the existence of moderate bivariate linear relationships of the 
determinants and students’ satisfactions. In Table 5, the coefficients of correlation are 
presented where perceived of usefulness shows the highest strength and with positive 
magnitude towards students’ satisfaction in using DL for their learning activities (r = 
0.70). In Li & Liu (2019) study on examining the user interaction components for DL 
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evaluation, they found that well organized website, rich and valid links, easy to learn, 
accessibility, usefulness, familiarity with task procedure are among the factors related 
to user interaction in evaluating the DL performance. 
 

Table 5. Correlation coefficient for each determinant. 
 

Determinants Correlation 
coefficient 

Perceived Ease of Use 0.55 
Perceived Usefulness 0.70 
Information Quality 0.45 
System Quality 0.64 
Service Quality 0.61 
Digital Library Collection 0.58 

Note: all are significant at 5% significance level 
 

A strong positive magnitude correlation may indicate exist relationship between 
response variable and predictors but not indicating the cause and impact per se. Also, 
a serious multicollinearity issue is expected to arise especially in generalized model 
technique as most these predictors are correlated to each other. It could lead to 
unreliable and unstable estimates of linear generalized regression coefficients. Thus, 
these bivariate relationships results serve as empirical evidence as basis to a larger 
scope of research to embark on Partial Least Square (PLS) model rather than using 
linear generalized model. It is mainly to avoid the variance of model’s coefficient 
inflated due to linear dependence with other predictors. In PLS model, its new 
components (the composition of significant predictors) maximize the covariance 
between predictors and the response variable that are uncorrelated to each other. In 
other words, the new components are uncorrelated with each other which may not be 
achieved when using linear model method. 

On another note, a caution has to be made on developing PLS with total-effect 
model due to in some situations it may produce a misleading non-significant relation-
ship of direct-effect when mediational effect is in fact strong (Zhao, Chen and Tong, 
2011). Indirect-effect model via mediational effect might produce a goodness of fit 
model to clearly elucidate the role those insignificant predictors towards students’ 
satisfaction in using DL. Hence moving forward (out of this paper’s scope), the study 
would opt PLS model to reach the aim of identifying the key components (of predic-
tors) impacting the student’s satisfaction in using academic DL. Moreover, by lever-
aging on the similar determinants but with different setting of model framework, the 
authors would be focussing on testing the mediational effect between the predictors 
and students’ satisfaction in using academic DL. 
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5 Conclusion 

A correlational study on digital library effectiveness towards higher institution 
students of public university is presented in this paper. This preliminary study is 
conducted during pandemic period thus the dependency towards online sources is 
much prevalent when university opts online learning method. Due to the needs of 
completing assignments, projects or other academic activities, students do require 
sources from digital library more than before. Finding reveals that the existence of DL 
is very much critical to support their study performance as much as the quality of DL, 
which is also the one that they are concerning on, in particularly during this pandemic 
period. Due to lockdown or MCO set by the government, the new normal with online 
learning is the core study model, not only for higher education level but also for 
primary and secondary education levels. This situation brings most of students to 
adapt the use of DL in a more frequent manner and more dependency towards this IS 
as compared to before the pandemic period. Hence, DL must have its own value 
proposition to fit with the current situation and demand from students to 
accommodate their academics needs. 

This study belongs to a part of a bigger research to investigate the effectiveness of 
academic DL where it equally provides empirical data for bigger research on influ-
encing the satisfaction of using DL among varsity students. 
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