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ABSTRACT

Originally developed for delivering distance learning programs, e-education systems in their
current forms are powerful, web-based information systems with capabilities that match
Enterprise Resource Planning (ERP) systems. By carrying out their deployments on an
enterprise-level basis, many Higher Education Institutions (HEI) are able to leverage on their
powerful functionalities and ERP-like integrative capabilities to put together academic and
administrative systems (Twigg 2002).

This study is proposing that it may no longer relevant to still evaluate e-education systems as only
educational technologies in view of the current implementation environment where new forms of
e-education systems are now information systems of strategic relevance in many HEIl (Moul
2002). E-education systems should therefore be studied as: mainstream information systems, i.e.
within the paradigms of information systems evaluation research and no longer as educational
technology or innovation. This study looks into information systems success model that can be
developed to explain and predict the success of e-education systems implementation. It identifies
constructs to measure e-education systems implementation success; investigates the appropriate
dependent variable as a proxy for e-education systems implementation success and finally
develops and validates the model. The findings from this research, showed that the
‘organizational IS continuance’ construct is a viable proxy for information systems implementation
success and the model developed can be equally applied and generalizable across different
stakeholder groups.
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BACKGROUND TO THE RESEARCH

Education organizations unlike business organizations are very slow to adopt new information
technologies (IT). Such changes may also face resistance and rejection from faculty members
(Jones 2000). Hence, while e-education systems initiatives are actively underway in many
universities, the high risks, uncertainties and many examples of failed implementations (Paulsen
2002) associated with these systems, appropriate evaluation of these systems then remains an
important agenda for higher education management if they wish to see a good return for their
costly investments.
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RESEARCH QUESTIONS AND OBJECTIVES

By tradition e-education systems are regarded as educational technologies and their evaluation
are more on their efficacies as teaching and learning tools rather than as organizational
information systems. This study believes that research should inform on new ways to evaluate e-
education systems based on their latest roles as important organizational information systems.
Since e-education systems have improved the operational management of teaching and learning
processes; institutional performance and in many instances as key institutional transformation
drivers (Wang, et al. 2007; Zemsky & Massey 2004; Twigg 2002; Oblinger, et al. 2001), it is
apparent that a new evaluation perspective is needed.

Objectives of this study are to:
o identify constructs to measure e-education systems implementation success;

o identify most appropriate dependent variable as a proxy for e-education systems
implementation success; and

o develop a model of e-education systems implementation success.

E-EDUCATION SYSTEMS IMPLEMENTATION SUCCESS AND RELATED EFFORTS

This study represents a confluence of two disciplines, educational technology research and
information systems research. Within the educational technology literature, web-based education
systems are studied as education innovations based on the diffusion of innovation perspective
(Rogers 1995; Surry & Brennan 1998). As innovations, their adoptions are usually investigated at
the individual level since adoption of an innovation is concerned with an individual’s behavior
during the innovation diffusion process (Rogers 1983). Also, their efficacy and effectiveness are
usually measured along the lines of pedagogical value for learners (Pulkinnen 2003; Lund & Volet
1998).

In parallel, adoption of information systems has often been studied under technology acceptance
(Davis 1989; Bhattacherjee 2001) within a social context or environment such as the institution. In
these studies, the adoption or acceptance of these technologies by individual users is used as an
indicator for their implementation success within the institution. Implementation success is
synonymous to user acceptance and their decision to proceed with systems use or continuance.
Continuance of information systems or sustained use is analogous to post-adoption use after the
initial adoption decision. Post-adoption of information systems has been identified as more salient
for effective organizational performance and their survivability than first-time adoption
(Bhattacherjee 2001). The importance of continuance as opposed to acceptance or initial
adoption decision is evident in many e-commerce firms where the cost of acquiring new
customers may cost as much as five times more than retaining existing ones (Parthasarathy and
Bhattacherjee 1998). In addition, Kwon and Zmud (1987) suggested that organizations would
benefit more from their information systems implementation when the technology has reached the
diffusion level of infusion. At this level of diffusion, the information systems use is routinized and
sustained in the organization. Since Rogers’ (1983) diffusion of innovation (DOI) theories are
widely used in both educational technology and information systems implementation, it is the
main referent theory for this study.

In addition to DOI theories, this study is also framed within the information systems (IS) success
literature in which DeLone and McLean (1992, 2003) and Seddon’s (1997) reiterated IS success
model are the main referent theories. The IS success literature provides understanding of how
information systems can be evaluated, the criteria that guide evaluation and the process of how
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information systems lead to more individual and organizational effectiveness. On the other hand,
the IS evaluation research literature provided the understanding with regards to information
systems benefits and their realization. ISs benefits are unique to the particular technology and
benefits realization is dependent on other factors such as organizational support and successful
management change (Ward & Griffiths 1996; Ballantine & Stray 1998; Remenyi, et al., 1997;
Lederer & Mirani 1998). Review of the educational technology literature and institutional studies
on higher education, specific benefits of e-education systems were identified and classified. This
study’s objectives culminate in the development of an e-education systems implementation
success model. In conclusion, the theoretical framework which guided the development of the
research model is largely based on the IS evaluation literature.

THE PROPOSED E-EDUCATION SYSTEM SUCCESS MODEL

The research model proposed and validated in this study is an extension of Bhattacherjee (2001)
Expectation-Confirmation model of IS Continuance. The study showed that information systems
continuance intention result of perceived usefulness, expectation confirmation and user
satisfaction. However, a system can be considered successful or valuable only when it can yield
benefits or positive impacts to the organization and its stakeholders. Therefore, the proposed
research model of e-education systems implementation success utilized both previously used
constructs perceived usefulness (Davis, 1989), as well as newly developed constructs which are
adapted from previous work. The adapted and extended constructs are perceived organizational
benefits (DeLone & McLean 1992; Shang & Seddon 2003; Seddon 1997); organizational
information systems continuance (Bhattacherjee 2001); and expectations confirmation
(Bhattacherjee 2001). The proposed model is given in Figure 1.

Perceived H2
Organizational
Benefits Hl1
Expectation H6 Organizational
H3 Confirmation > IS Continuance
Perceived H4
Usefulness
H5

Figure 1: Proposed Causal Model - e-Education Systems Success

Since the theories behind the research model are well established and supported in the literature,
the confirmatory factor analysis approach using structural equation modeling (SEM) techniques
was seen as appropriate to be used in the data analysis to assess the psychometric properties of
research instruments and validation of the research model. It was also chosen because it
provides the required statistical rigor for theory testing studies (Boudreau et al. 2001). Teo et al.
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(2003) describes SEM techniques as a useful approach in model validation due to its emphasis
on overall model fitting, which is well-suited for testing theory as a whole.

The site selected for the survey is a public Malaysian higher education institution which had
implemented an education enterprise portal, which is an example of an e-education system, for
the last four years. The length of implementation period is an important criterion for site selection
because previous IS studies have shown that for large complex systems organizational impacts
are realized only after a period of at least three years after implementation (Shang & Seddon
2001). The selected site fulfilled the two criteria required.

KEY ASSUMPTIONS AND RESEARCH METHODOLOGY

Since the area of e-education systems evaluation is an understudied area, the current study
suffers from several theoretical and methodological limitations. Two major ones are:

1. This study is exploratory because it was a first attempt to test a causal model through a
cross-sectional survey of e-education systems users. This method may not be appropriate
because cross-sectional field surveys by their nature tend to limit the generalizability of
their results when used to investigate changes in behaviour over time (Pinsonneault &
Kraemer 1992). In contrast, longitudinal survey which collects data for at least two points in
time is better suited for these purposes. Thus, longitudinal design provides greater
confidence for causal inferences than cross-sectional design as used in this study. Future
research in this area should consider longitudinal design if the survey method is chosen.

2. Most previous studies on IS implementation studies in organizations were based on simple
stand-alone voluntary information systems (e.g. TAM, Davis, 1989). As such, instruments
adapted from these studies such as those used to measure the perceived usefulness
construct may not have been appropriate for large complex, mandatory systems such as e-
education systems.

The methodology used to develop the e-education systems benefits classification framework
followed Shang and Seddon (2002) methods for identifying ERP benefits. Methods for assessing
psychometric soundness of the proposed e-education systems benefits groupings followed those
proposed by Mirani and Lederer (1998). The development and validation of e-education systems
implementation success model followed the methodology used by Churchill (1979) criteria for
construct measurement. Assessment of psychometric properties of the study’s instruments and in
validating the hypothesized relationships between variables in the research model followed a
confirmatory factor approach using structural equation modeling techniques. These analyses had
followed closely Geffen’s et al. (1995), and Shih’s (1994) criteria for using the CFA approach
employing structural equation modeling techniques.

PILOT AND PROPER SURVEY

Before the survey was carried out, an application to conduct the survey was made to the
Malaysian Ministry of Higher Education. Once permission from the Ministry was obtained, a pilot
study was conducted. The pilot study was carried out to test the validity of the questionnaire. It
was conducted through a web survey to test the feasibility of conducting the survey proper over
the Internet. The participants for the pilot survey were from three selected universities i.e. one
from private university and two from public universities. However, the overall response for the
pilot survey was very poor. For the private university, the response rate was 14.3%. For public
university A, it was 36%, while for public university B, it was 8%. The results from the pilot
indicated that a web survey would probably fail to gather enough responses for the study. Based
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on the response rate and comments from some participants who were contacted after the survey,
it was decided that the survey would not be conducted over the Internet but would be a
combination of paper-based survey distributed manually and in electronic format (MS Word) sent
through emails. Another result of the pilot showed that public university A, which had a response
rate of 36% would most probably have enough willing participants for the study as compared to
the other two universities. In addition, the response of the private university to the researcher’s
request to conduct the study in the particular institution was late thus prompting the decision to
choose public university A as the appropriate site for the survey.

A questionnaire described as a survey of end-users perceptions on e-education systems
implementation was distributed to two groups of end-users comprising lecturers and students
from three faculties, the engineering; economics and management sciences; and information and
communication technology faculties respectively. For the student group, the questionnaires were
distributed to students in the three faculties who were approached at random by the researcher
during a three-day period. In total, 115 questionnaires were completed out of 250, representing a
response rate of 58%. For the lecturers’ group, 100 questionnaires were distributed manually with
the help of a lecturer from the economics and management sciences faculty, while the electronic
form of the questionnaire was distributed through emails to 150 lecturers from the three faculties
selected (engineering, economics and management sciences; ICT). The survey that was
distributed through emails was conducted over two rounds where those who did not respond to
the first email, were sent a reminder. A total of 147 responses were received from the lecturers
group indicating a response rate of 59.0%.

DATA ANALYSIS FOR VALIDATING E-EDUCATION SYSTEMS SUCCESS MODEL

A rule of thumb found in the literature on the appropriate sample size is that it should be at least
eight times the number of variables in the model (Jaccard & Wan 1990). Stevens (1996) suggests
that each measured variable should have at least 15 cases while Bentler and Chou (1987)
recommend at least five cases per parameter estimate (including error terms as well as path
coefficients). The number of samples for this study (262 cases) was within the required minimum
of samples as suggested by Jaccard and Wan (1996), Stevens (1996) and Bentler and Chou
(1987).

While this study adopted validated and reliable instruments used in earlier research where
possible, the demanding requirements of psychometric validity under the guidelines suggested in
the literature (Churchill 1979; Nunally 1978; Cronbach 1951) were followed closely.

This study’s final finding showed the applicability of the model across different groups. The
information systems success literature has shown that information systems success is a
subjective variable where different users will give different views based on their personal
preference and values (DeLone & McLean 1997; Seddon 1997). Hence it was suggested that
objectives measures of IT/IS success may be impossible to arrive at and is best assessed by the
use of behavioral proxies such as IT/IS satisfaction and intentions to use (Davis, et al., 1989).
Table 1 summarizes the results of path analysis and support for hypotheses.
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Table 1: Results of Path Analysis and Support for Hypotheses

Hypotheses Paths Estimates CR Significant
(t-value)
H.1: There is a significant positive PB>EC 0.21 2.59 at Yes
relationship between perceived p<0.01 H.1
organizational benefits and supported

expectations confirmation

Ha2: There is a significant positive PB->ISC 0.15 2.39 at Yes
relationship between perceived p<0.02 H.2
organizational benefits and supported
organizational information systems
continuance

H.3: There is a significant correlation PB—~PU 0.28 6.57 Yes
between perceived organizational p<0.000 H,3
benefits and perceived usefulness supported

H.4: There is a significant positive PU>EC 0.75 11.07at  Yes
relationship between perceived p<0.00 H.4
usefulness and expectations- supported
confirmation

H,5: There is a significant positive PU->ISC 0.28 3.85 at Yes
relationship between perceived p<0.00 H.5
usefulness and organizational supported

information systems continuance.

H.6: There is a significant positive EC->ISC 042 5.43 at Yes
relationship between expectation p<0.00 H.6
confirmation and organizational supported

information systems continuance.

H.7: The e-Education Systems Multigroup analysis on structural Yes
Implementation Success model is model: Chi-square difference H,7
applicable to both groups of tests indicate differences across supported

stakeholders (lecturers and students) groups non-significant, i.e. model
is generalizable across groups

RESULTS AND FINDINGS

The results of this part of the analysis revealed that all assumptions of the model were confirmed
by the data. ‘Perceived organizational benefits’ and ‘perceived usefulness’ explained 59 percent
of the variance in ‘expectations-confirmation’, while all three constructs together explained about
84 percent of the variance in the dependent variable, ‘organizational IS continuance’. The high
percentage of variance indicated that the latent constructs of ‘perceived organizational benefits’,
‘perceived usefulness’ and ‘expectations-confirmation’ have significantly explained data variations
for ‘organizational IS continuance’ and its underlying dimensions. Support for the power of the
model in explaining the causality or direction of the relationships was further expounded with the
examination of the goodness of fit indices of the model. Examination of the selected fit indices
demonstrated that the model fitted the data well, indicating that the causal direction and
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relationships between the exogenous (‘perceived organizational benefits’, ‘perceived usefulness’)
and the endogenous (‘expectations-confirmation’, ‘organizational IS continuance’) latent variables
as proposed in the research model had statistical validity.

While the variance estimates provided statistical evidence to the predictive powers of the
research model, path analysis was conducted to test the hypothesized relationship of the
variables within the causal structure of the model. All path coefficients were found to be in the
direction specified and were significantly large. This showed that the data provided support for
hypotheses one to six. For the last hypothesis, which sought to validate that the research model
can be applied or is generalizable across all groups of stakeholders (students and lecturers),
multi-group analysis involving a Chi-square difference test was carried out. The results of this
analysis revealed that there was no statistical evidence to accept the null hypothesis that the
model is not applicable to different groups of stakeholders.

In conclusion, results of the analysis carried out indicated that (1) the model has significant
explanatory powers; (2) the hypothesized relationships and its direction are found to have
empirical support; (3) there is empirical evidence to support hypothesis one to six; and (4) the
model is generalizable across all groups of stakeholders.

Sustained usage is more important than first time use after users’ initial adoption decision. This is
because users may change their intention of using the system in the future after initially accepting
it. Sustained usage is an indication of routinization as well as a factor leading to routinization.
Furthermore, if a technology has been routinized in the organization, it is in effect the final
outcome of a successful information system implementation. Routinization was described by
Zmud and Apple (1989) as the stage that must be reached for the information system to be
judged a success. This study likewise had focused on sustained usage of e-education systems
usage behavior or its routinization as a proxy for implementation success.

SUMMARY OF FINDINGS

The preceding paragraphs have explicated several major findings with regards to the overall
theoretical framework of the research model. These are summarized as follows:

(1)  The overall model fitness and significant paths between the variables showed that model
can be an appropriate model to explain e-education systems implementation success
(x2/df =4.37; NFI = 0.82, GFI = 0.81, CFI=0.85, RMSEA = 0.11 at p < 0.000)

(2) The overall model fithess and significant paths between the variables showed that the
model can be an appropriate model to explain sustained information systems use
(x2/df =4.37; NFI = 0.82, GFlI = 0.81, CFI=0.85, RMSEA = 0.11 at p < 0.000)
(All hypothesized paths significant)

(3) This study had successfully extended Bhattacherjee’s (2001) expectation confirmation
model of IS continuance to include organizational-level and individual-level constructs
encompassing a technology innovation process view of e-education systems
implementation within a quasi-mandatory and full mandatory information systems usage.

(4) The research model had been shown to be useful in explaining the relationship or chain of
events that leads to the final decision or users’ intention based on the significant paths
between ‘perceived organizational benefits’ and ‘perceived usefulness’ to ‘expectations
confirmation’.

(PB>EC, R*=0.14; PU>EC, R*= 0.75)
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(5) Within the research model, it was found that, both exogenous variables, ‘perceived
usefulness’ and ‘perceived organizational benefits’ are significant predictors for
organizational e-education systems continuance hence its implementation success.
Between these two, however ‘perceived usefulness’ is the stronger predictor based on its
more significant path coefficient (R2 = 0.38) as compared to ‘perceived organizational
benefits’ (R*= 0.13).

(6) This study found empirical support for the assumptions that ‘perceived usefulness’ and
‘perceived organizational benefits’ appropriately represent individual-level and
organizational-level constructs to predict e-education systems implementation success.

(7) The study was able to show that ‘perceived organizational benefits’ is an appropriate
construct to represent the organizational views of benefits or IT value of e-education
systems.

(8) This study had shown that the significant relationship between ‘perceived organizational
benefits’ to the dependent variable, which represents sustained system use, had provided
support for the IT/IS use- IT/IS business value linkage proposed by Cronk and Fitzgerald
(1999).

(9) This study’s e-education benefits classification typology and its subsequent validation
provided support to Orlikowski (1999), Davenport et al. (2000), Brown (2005) and similar
others findings that IT benefits are specific to the technology and its context of use where
identifying them are salient for implementation success.

(10) The difference in paths strengths between ‘perceived organizational benefits’ and
‘perceived usefulness’ and the dependent variable provided support for Ciborra’s (2000)
technological drift theory.

(PB>ISC, R?= 0.09; PU>ISC, R?= 0.37).

(11) The study’s results shows that there is significant empirical evidence to support the
assumption that the ‘organizational IS continuance’ construct is a viable proxy for
information systems implementation success (Variance explained, R?= 0.84).

(12) The study’s results show that there is significant empirical support that the model can be
equally applied and generalizable across different stakeholder groups.

DISCUSSIONS AND RECOMMENDATIONS

This research has put forth arguments that e-education systems, when implemented on an
enterprise level, has the power to transform the education organization and make good on its role
in providing education that is relevant to the digital and knowledge economy. Thus, it has become
imperative for education organizations that have invested so much in e-education systems to be
able to gauge whether their e-education systems are paying off in terms of benefits not only to the
teaching and learning aspects but also towards overall organizational performance. In view of
these developments, this study has presented arguments for e-education systems research to be
carried out based on the perspectives of mainstream information systems research. The practice
of basing research of e-education systems through the perspectives of educational technology
does not reflect the realities of e-education systems implementation in universities today.

The main contribution of this study is the e-education systems implementation success model.
Results of the data analysis indicated that the proposed benefits dimensions and relationships
between variables in the model have empirical support. The study had successfully applied
behavioural and diffusion of innovation theories to a system (e-education systems)
implementation area and provided an appropriate theoretical framework for future research. The
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research model is comprehensive since it has behavioural variables at two levels of analysis,
individual- and organizational-levels.

There are three key limitations in making the results of this study more significant in its empirical
validity. They are (1) the cross-sectional nature of data collected; (2) stakeholders group not
representative enough of the university’s organizational members; (3) non-collection of data
related to specific organizational attributes and the education industry.

The results of this study have four implications for research. They are: (1) e-education systems
research should be examined through the perspectives of mainstream information systems
research; (2) the new variables in this study need to be further examined using behavioural
theories as in technology acceptance and information systems implementation research; (3)
future research on e-education systems to focus on technical characteristics to better understand
its diffusion process; and (4) to inform future information systems researchers on the importance
of understanding information systems benefits.
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