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Abstract—E-learning has been developing rapidly in recent
years; however, as the student number and market scale are
growing fast, there is also a growing concern over the issue
of high dropout rates in e-learning. High dropout rate not
only harms both education institutions and students, but
also jeopardises the development of e-learning systems.
Understanding the behavioural mechanism of students’
continuance learning in online programmes would be
helpful for reducing the dropout rate. In order to explain
students’  continuance intention toward e-learning, this
study combines theories from the fields of information
management and pedagogy. By adding two constructs,
namely academic integration and social integration, from
the theories of dropout as antecedent variables, an improved
ECM-ISC model for e-learners’ continued learning
intention was put forward. Results from structural equation
modeling (SEM) demonstrate a stronger explanatory power
of the new model. Based on the results from empirical
analyses, corresponding suggestions are proposed in the end
of this paper.

Index Terms—E-learning, Continued Learning Intention,
ECM-ISC, Structural Equation Modelling

L INTRODUCTION

With the continuous development in communications
and information technologies, the e-learning industry has
been expanding due to its unique characteristic of being
unconstrained by time or geographical limits. According
to the Education Factbook published in 2012 by GSV
Asset Management, an American education advisory
group, the scale of the online learning industry reached
US$90.9 billion in 2012 and was forecasted to grow at a
compound annual growth rate of 25% in the next five
years, reaching US$150 billion in 2017. Existing statistics
have shown that the proportion of American higher
education students enrolling in at least one online course
increased from 9.6% in 2003 to 33.5% in 2013, and the
total number of learners is estimated at 710 million [1].
While e-learning has been flourishing, the issue of low
student retention rates in has become increasingly
prominent. Data from a survey conducted by Duke
University showed that the dropout rate of the Massive
Open Online Course (MOOC) was up to 90% [2], and the
dropout rate of the Open University, a well-known online
education institution in the UK, was up to 78% [3]. The
report on the development of online education in the
United States stated that high dropout rate is a primary
obstacle for the future growth of online education.
Retaining online learners is more difficult than retaining
learners in traditional face-to-face education [1]. High
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dropout rates not only increase the operation costs of
education institutions, but are also a waste of time and
money that the learners have previously invested.
Widespread dropout will harm the future development of
the online learning market. Therefore, understanding the
mechanisms  determining  students’  decision  to
continue/discontinue their studies is crucial in taking the
necessary steps to reduce dropout rates.

E-learners can be seen as consumers of educational
products from education institutions. A few studies have
adopted a consumer psychology approach and used
students’ satisfaction towards online learning to explain
students’ continuance intention toward e-learning. Other
studies have also applied models from the field of
information management, such as Technology Acceptance
Model (TAM) and Expectation Confirmation Model for
Information Systems Continuance (ECM-ISC), to
examine students’ continuance intention toward e-learning
from the perspectives of students’ adoption or
continuation of e-learning related information systems
(IS). Another major line of research uses dropout theories
or dropout models in pedagogy to analyse students’
dropout behaviour. Given that students of e-learning are
different from typical consumers in the market, while the
learning information system is only the core part of E-
leaning, using a single perspective to explain students’
continuance intention is inevitably biased. This study
attempts to explain students’ continuance intention toward
e-learning by treating students’ satisfaction as a core
factor and ECM-ISC as the theoretical basis, while also
introducing two important contructs, namely academic
integration and social integration, from pedagogical
dropout theories into the analytical model.

Subsequent sections of this article are organized as
follows: (1) review of relevant existing theories and
research, (2) construction of a conceptual model of
continuance intention among e-learners based on the
analyses of existing empirical data, (3) explanation of
questionnaire design and data collection, (4) testing of the
conceptual model using structural equation modelling
(SEM), (5)summary and suggestion.

II.  LITERATURE REVIEW

A. Dropout Theory

In pedagogy, dropout describes the behaviour where
learners discontinue learning. The issue of dropout has
been extensively studied by pedagogical scholars. Tinto[4]
argues that the congruence of goal commitment and
institutional commitment determines learners’ dropout
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behaviour. When the two variables are incongruent,
dropouts might occur. Goal commitment and institutional
commitment change along students’ learning process, and
these changes are influenced by academic integration and
social integration. Academic integration involves learners’
academic performances and social integration involves the
interaction between a leaner and the learning environment.
Based on the concepts above, Tinto proposed a theoretical
model of student dropout (Figure 1).

Academic

—
acl ~ - orati > N
Background -« Goal A Intellectual Integration | "4 Goal
Commi D Commitment

v

Individual >
Attributes |

7'y

Dropout
Decisions

Institutional

! Institutional Peer-Group
Pre:ou: ¥ | Commi “al Social | | Commitment
M M Integration

Faculty

Figure 1. Tinto’s Theoretical Model of Dropout

Based on Tinto’s theory, Kember elaborated that
dropout/continuance decisions of students could be
understood as the result of cost-benefit analyses. That is,
when the costs are greater than the benefits for continued
learning, the student would drop out; or else, the student
would continue learning [5]. Rovia pointed out, in an
integrated model for explaining continuance decisions in
distance learning, that pre-admission personal attributes
(i.e. age, ethnicity, and gender), as well as post-admission
internal factors (i.e. academic integration and social
integration) and external factors (i.e. economic situation,
number of working hours, family support, and life crises)
would influence students’ decisions to continue learning
[6]. Therefore, pedagogical research treats academic
integration and social integration as important factors to
explain the decisions by students to continue (or
discontinue) learning. At the same time, there is an
emphasis on the concept that students’ dropout decisions
result from some form of congruence matching or
comparison.

B.  Theories on the Continued Use of Information
Systems

Adoption of information technology and IS continuance
are topics that have interested scholars in the field of
information management. Building upon the Theory of
Reasoned Action (TRA), Davis proposed a model on
information technology acceptance [7]. The model
suggests that perceived usefulness and perceived ease of
use are two critical factors affecting users’ adoption of
information technology, and has been often used to
explain users’ behaviours in the early stages of
information technology usage. In contrast, the Expectation

Confirmation ~ Model for Information  Systems
Continuance ~ (ECM-ISC) model proposed by
Bhattacherjee  focused on  understanding  users’

continuance behaviour during the process of IS usage
(Figure 2) [8]. This ECM-ISC model was proposed based
on the expectation-confirmation theory and a paradigm of
‘expectation — confirmation — satisfaction - intention’. As
suggested by this model, a user’s initial expectation and
degree of confirmation after use will influence their level
of satisfaction, while a user’s continuance intention
depends on their satisfaction towards the IS and its
perceived usefulness.
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Figure 2. Expectation Confirmation Model for Information Systems
Continuance (ECM-ISC)

E-learners use IS, such as learning management
systems, to perform learning activities. Hence, to a certain
extent, students’ continued learning behaviour is
equivalent to their behaviour in IS continuance. Following
this logic, some scholars have applied ECM-ISC in
research on continued learning behaviour in e-learning.
Alraimi used ECM-ISC as the foundation of research in
order to further examine factors increasing individual
learners’ continuance intention in MOOC [9]. Empirical
analyses showed that aside from the correlation between
perceived usefulness and satisfaction, all other original
paths in the model were supported. In addition, Chow
expanded the existing ECM-ISC by adding four factors of
post-adoption expectation (learning process, teachers
interaction, peer interaction and course design) between
expectation-confirmation and satisfaction. The results
showed that the model had a stronger explanatory power
on e-learners’ continuance behaviour [10].

III. RESEARCH HYPOTHESES AND CONCEPTUAL MODEL

To investigate the factors influencing students’ e-
learning continuance and correlations among the factors,
this study introduced pedagogical theories to expand the
existing ECM-ISC model. According to the ECM-ISC
theory, users IS continuance is similar to consumers’
repeat consumption in the business world, in that they are
both determined by the level of satisfaction [11, 12]. If
expectation is confirmed in the early stage of IS use, then
the user will be more satisfied and the level of perceived
usefulness will also increase. A user’s perceived
usefulness towards an IS will affect their level of
satisfaction and IS continuance intention. The five
hypotheses in ECM-ISC have been supported by a large
number of empirical studies, for which the research topics
have not been limited to e-learning, but have also involved
the issues of IS continuance in other areas [13,14]. The
current study proposes the following five hypotheses
according to ECM-ISC:

H1: The higher the student’s level of expectation-

confirmation toward e-learning, the higher their level of
perceived usefulness towards e-learning.

H2: The higher the student’s level of expectation-
confirmation toward e-learning, the higher their
expectations toward e-learning.

H3: The higher the student’s level of perceived
usefulness toward e-learning, the stronger their
continuance intention toward e-learning.

H4: The higher the student’s level of perceived
usefulness toward e-learning, the higher their level of
satisfaction toward e-learning.

H5: The higher the student’s level of satisfaction
toward e-learning, the stronger their continuance intention
toward e-learning.
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According to Tinto’s dropout theory, academic
integration was defined as students’ grade performance
and intellectual development in the learning process.
Grade performance is related to how students fulfil the
explicit standards of the education institutions, while
intellectual development is related to whether students
approve the rules within the academic system. Poor grade
performance and difficulty in gaining intellectual
development will cause students to feel that they do not fit
into the learning environment. Thus, the student would not
see the value of learning, often resulting in dropout [4]. As
a large proportion of e-learners are part-time learners
(with regular jobs), we believe that academic integration
should take into account how online learning improves
students’ vocational skills. Students enroll in online
learning with the intention to acquire knowledge and
improve their skills. Hence, grade performance and
intellectual development would affect a student’s level of
expectation-confirmation. The above analyses led to the
following two hypotheses:

H6: The higher an e-learner’s level of academic
integration, the higher their level of perceived usefulness.

H7: The higher an e-learner’s level of academic
integration, the higher their level of expectation-
confirmation.

In Tinto’s dropout model, social integration was
defined as how a student interacts with the learning-
related environment during the learning process. Multiple
factors, such as education institutions, teachers, and
students, form an academic social system. Likewise, since
working students exist within a larger social system, the
interactions between their living and work environments
with their participation in learning should be included in
social integration. Jung et al found in their study that
promoting positive interactions between online learners
and their learning environment would raise the students’
satisfaction level [15]. Baker noted that the relationship
between teachers and students would affect how satisfied
students are with the school [16]. Based on the above
analyses, we propose the following hypothesis:

HS: The higher an e-learner’s level of social integration,
the higher their level of satisfaction toward e-learning.

By combining the eight research hypotheses proposed
above, we propose a conceptual model of learners’
continuance intention toward e-learning, which is
illustrated in Figure 3.

Hé6
Academic
Integration

H7

Perceived
Usefulness

Continued
Learning
Intention

HS8

Expectation
Confirmation
Social
Integration

Conceptual Model of E-learners’ Continuance Intention
toward E-learning

Figure 3.

IV. RESEARCH DESIGN

A. Questionnaire Design and Scale Development

The questionnaire used in this study is comprised of
three parts, personal background information, variable
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measurement scales and open questions. Personal
background information was used to collect data on the
participants’ basic information, such as age and gender.
To ensure the reliability of data and protect the
participants’ privacy, sensitive information was not
gathered in this part of the questionnaire. In the section of
open questions, participants were asked about their
reasons for continuing (or discontinuing) online learning.
Open questions were added to provide additional
qualitative analyses along with quantitative analyses.

The measurement scales of the variables were mainly
based on existing studies in the area of IS continuance and
student dropout, and modified according to the research
context and characteristics of online learning. A few of
scales were developed by our research group according to
the research topic. The measurement scales for academic
integration and social integration were established based
on Tinto’s [4] and Kember’s [5] definitions and
descriptions of the two concepts, while also referring to
Pascarella’ s [17] measurement tool. As many online
learners were working students, variables measuring the
learning characteristics of working students were added to
measure the two concepts precisely. The scale on
perceived usefulness was created with reference to Davis’
[7] and Bhattacherjee’s [8] measurement tools.
Bhattacherjee’s scale on expectation-confirmation was
adopted as well as part of the scale on satisfaction level
[8]. The scale on continued learning intention was based
on Bhattacherjee’s scale, but the reverse coding item was
removed. The instruments were developed by using five-
point Likert scale, specifically, ‘Strongly Disagree’,
‘Disagree’, ‘Neither Agree nor Disagree’, ‘Agree’, and
‘Strongly Agree’, which were scored from 1 to 5
indicating the degree of agreement.

B.  Sample Collection

The study participants were online learners of the Open
University of Sichuan. The Open University of Sichuan is
the largest online institution in southwestern China, which
has approximately 190,000 students currently enrolled.
The questionnaires were distributed online. Aside from
the third section for open questions, which was optional,
all other questions were compulsory. To improve the
response rate, the link to completing the questionnaire was
placed at an extremely visible position on the online
learning platform. Students had to go through user
authentication before filling in the questionnaire, thus
improving the reliability of the source of information.
Incentives were given to encourage respondents in
completing the study; respondents were told that upon the
completion of the questionnaire, there was a possibility
that they could win some free mobile call credit. This
method increased the willingness to participate in the
study and the quality of the collected data.

Among the 1,458 collected samples, questionnaires that
were completed in very short amount of time or had
sequential repetitive answers were excluded; the final
number of valid questionnaires was 1,347. In terms of the
demographics of the respondents: for gender distribution,
50.2% (N=676) was male and 49.8% (N=671) was female;
for age, 7.2% (N=97) was aged under 20 years old, 47.4%
(N=638) aged between 21 to 30 years old, 33.9% (N=457)
aged between 31-40 years old, 11.1% (N=150) aged
between 41-50 years old, and 0.4% (N=5) aged 50 years
old or above. The age and gender distributions were
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consistent with the reported demographics of other
published research in the field of online education studies,
hence the samples in this study is representative.

V. DATA ANALYSES AND RESULTS

A. Reliability Analyses

Reliability analysis is used to determine the level of
reliability of the scales, which includes internal and
external reliability. Internal reliability analysis examines
whether all items designed to measure the same construct
express descriptions with the same meaning. External
reliability analysis measures whether a questionnaire
yields stable results when it is answered by different
people at different times. This study used Cronbach’s a to
assess the internal reliability of the scales, and a >0.7 is
considered as an acceptable level of internal consistency

[18]. Results of reliability analyses using SPSS 18.0 are
shown in Table 1. Results show that the values of a
ranged from 0.746 to 0.934 for individual variables, thus
fulfilling the a > 0.7 requirement, indicating the scales of
the questionnaire had relatively high internal reliability.
Removal of any of items did not increase the
corresponding o of a variable; therefore, no elimination
was needed for any of the measured items in the scale. In
terms of external reliability, as the majority of the scales
used in the present study were based on existing literature,
there is relatively high stability. Furthermore, it is difficult
and costly to conduct multiple questionnaires among the
same study sample pool, thus it was assumed that the
scales had a good level of external reliability and no
further tests were conducted.

TABLE L.
RELIABILITY AND VALIDITY ANALYSES OF MEASUREMENT SCALES
Variables teme | Factor Loadings | removed | @ | weimpiiy | AVE | Vg
All 0.767 0.810
. . AL2 0.794 0.801
é:gdemlc Integration 773 0.699 0.815 0.847 | 0.854 0.540
Al4 0.763 0.814
AlS 0.642 0.841
. PUI 0911 0.903
f;lrjc)ewedUsef“lness PU2 0.913 0.899 0.934 | 0.935 0.827
PU3 0.904 0912
Expectation EC1 0.833 0.864
Confirmation EC2 0.874 0.837 0.895 | 0.896 0.741
(EC) EC3 0.875 0.851
— .
(SsagsTf;m‘m Zﬁ; 2:2;2 - 0.906 | 0.905 0827 | 0017
SI1 0.702 0.815
. _ sI2 0.692 0.820
(Ss"lc)lal Integration SI3 0.785 0.827 0.856 | 0.856 0.545
Sl4 0.787 0.830
SI5 0.718 0.839
EF1 0.758 0.707
EF2 0.604 0.768
Fggmawamrs EF3 0.644 0.756 0788 | 0.792 0521
EF4 0.778 0.707
Continuous Learning cn 0.870 * 0746 | 0763 0619
Intention (CLI) CLI2 0.694 * ' ' ’

B.  Validity Analyses

Validity refers to the accuracy of the scales, consisting
of content validity, criterion validity, and structural
validity. Content validity and criterion validity involve the
internal logic of a scale. As most of the scales used in this
study were based on existing research and were designed
after discussions by researchers and managers in the field,
it was assumed that the scales had good content and
criterion validity. In the following section, the scales were
tested on their convergent validity and discriminant
validity.
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Convergent validity reflects the correlation of different
question items within the same concept. Generally, when
the standardised factor loading is greater than 0.6,
composite reliability is greater than 0.7, and average
variance extracted (AVE) is greater than 0.5, it is believed
that the internal convergent validity of the model has
reached the desired level [18-20]. Analyses and
calculations on the initial testing of the measurement
model were completed using AMOS 17, and results
relevant to convergent validity are presented in Table 3.
All 24 measured items had standardised factor loadings
above 0.6, suggesting each measured item had a strong
explanatory power for its corresponding latent variable.
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The composite reliability scores of the six latent variables
were also above 0.7 (the suggested cut-off value),
indicating each group of measured items had high internal
consistency. AVE reached the level of 0.5, thus
representing the characteristics of the latent variable. In
summary, the overall measurement model had a
satisfactory convergent validity.

Evaluation of discriminant validity tests whether a
measured item only correlates with its corresponding
concepts, rather than other concepts. The square root of
the AVE of the latent variables and the correlation
coefficient between the particular latent variable and other
latent variables were compared. If the former is larger,
then it indicates that the discriminate validity is better. The
test results are shown in Table 2. If the square roots of
AVE are larger than the diagonal corresponding
correlation coefficient, it means the discriminate validity
is good.

C. Structural Equation Modelling Analyses

Fit index analyses were conducted using multiple
criteria, in which six indices from absolute fit indices,
normed fit indices, and parsimonious fit indices, were
adopted to evaluate the fit of the model. The criteria and
actual results of the selected indexes are presented in
Table 3. All fit indexes reached the required cut-off level,
indicating a satisfactory fit of the model.

TABLE II.
COMPARISONS OF CORRELATION COEFFICIENT MATRIX AND SQUARE
ROOTS OF AVE
Al SI PU EC SAT CLI
Al 0.734
SI 0.501 | 0.738
PU | 0.465 | 0.621 | 0.909
EC | 0432 | 0.605 | 0.571 | 0.861
SAT | 0.547 | 0.620 | 0.593 | 0.601 | 0.909
CLI | 0.601 | 0.576 | 0.671 | 0.628 | 0.720 | 0.787
TABLE III.
FIT INDEX ANALYSES

x2/df| CFI |AGFI| NFI | CFI |RMSEA
Fit Criteria <5 [>09]>0.9 |>0.9|>0.9 | <0.05
Actual Result 3.413]0.963|0.9500.975|0.982 | 0.042

In structural equation modelling, standardised path
coefficients refer to the correlations between
variables.When the T value of the path is greater than 1.96,
the two variables on the path are considered to be
correlated. The analyses of the summarised conceptual
model are shown in Table 4. All eight hypotheses are
confirmed, among which H4 was statistically significant
at the level of p<0.05 and the remaining seven hypotheses
were statically significant at the level of p<0.001.

TABLE V.
'VARIABLES OF SAMPLE ATTRIBUTIONS
Research hypotheses Path coefficient p-value Conclusion
H1: Perceived usefulness«— Expectation-confirmation level 0.208 <0.001 confirmed
H2: Satisfaction— Expectation-confirmation level 0.722 <0.001 confirmed
H3: Continued learning intention«— Perceived usefulness 0.263 <0.001 confirmed
H4: Satisfaction < Perceived usefulness 0.077 0.011 confirmed
H5: Continued learning intention « Satisfaction 0.735 <0.001 confirmed
H6: Perceived usefulness «—Academic integration 0.632 <0.001 confirmed
H7: Expectation-confirmation level < Academic integration 0.732 <0.001 confirmed
H8: Satisfaction «Social integration 0.171 <0.001 confirmed

Figure 4 demonstrates the pathways analysis results of
the conceptual model, where the pathway coefficients
indicate the correlations between the latent variables and
R’ represents to what extent a dependent variable can be
explained by a corresponding dependent variable. Among
the four dependent variables in the model, R* of both
perceived usefulness and expectation-confirmation level
was greater than 0.5 and the R” of both satisfaction and
continuous learning intention was greater than 0.8, thus
suggesting a relatively strong power of this model for
explaining e-learner’s continued learning intention .

R*=0.64

0,26+

Perceived
Usefulness

0.63%%*

Academic
Integration

0.73%%+

Continued
Learning
Intention

Expectation
Confirmation
R*=0.54

Social
Integration

Note: *** statistically significant at p<0.001, * statistically significant at p<0.05
Figure 4. Pathways Model and Test Results
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VI. CONCLUSIONS AND SUGGESTIONS

A. Research Conclusions

Using the theory of information systems continuance as
the foundation, this study introduced the two key concepts
of academic integration and social integration from
dropout theory to investigate e-learners’ continued
learning intention. The following conclusions can be
drawn from the results of empirical analyses.

(1) All original pathways from ECM-ISC model were
supported by results of the empirical analyses, suggesting
that ECM-ISC is applicable in explaining students’
continued learning intention in e-learning. E-learning is
based on information technology, and students’ attitude
towards learning technology will represent their attitude
towards learning itself.

(2) As antecedent variables, academic integration and
social integration can satisfactorily explain e-learners’
perceived usefulness, expectation-confirmation, and
satisfaction with e-learning. As the sole antecedent
variable, academic integration can explain up to 54% of
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expectation-confirmation, and 64% of perceived
usefulness. The explanation level of satisfaction is up to
83%, and of continued learning intention is 88%. The
results suggest that the improved model, by introducing
academic integration and social integration, has a
relatively strong explanatory power for e-learners’
continued learning intention.

B.  Suggestions

(1) Students’ satisfaction of e-learning greatly
determines their persistence in completing online learning.
Empirical data from this study support the idea that
satisfaction affects e-learners’ continued learning
behaviour, which is consistent with some previous studies
[21,22]. In order to increase e-learners’ satisfaction with
online learning programme, it is necessary to understand
their needs and provide them with timely learning support.

(2) It is of great significance to pay attention to
students’ progress in social and academic integration, and
offer support services to those who struggle in these two
aspects in a timely manner. Considering that e-learners
can feel isolated more easily, adding interactive learning
and exchange modules are effective means to reduce
students’ feeling of isolation. In addition, students with
poor academic performances should be identified early
and be given necessary guidance to improve their
academic integration.
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