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Abstract: The purpose of the study was to explore the structural relationships between the intent to continue
using Massive Open Online Courses (MOOCs) and its determinants based on the information systems
continuance expectation-confirmation model. A total of 156 students from five different universities in Korea
completed an online survey. An analysis by structural equation modeling revealed that college students’ intent
to continue using K-MOOC is partially supported by the model. Although perceived usefulness and
confirmation are strong determinants of satisfaction and intent to continue using information systems in
general, confirmation was the only significant predictor of satisfaction, the only significant predictor of intent
to continue to use K-MOOC. Written responses on the survey were used to interpret the results. Findings
indicate significant effects of confirmation on perceived usefulness, of confirmation on satisfaction, and of
satisfaction on intent and insignificant effects of perceived usefulness on satisfaction and perceived usefulness
on intent to continue. Substantial implications for future research and practices are discussed.
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1. Introduction

Massive Open Online Courses (MOOCs) are online classes that are large, free, and open to all. The first
MOOC was an artificial-intelligence course offered by Stanford University in 2011. The course was delivered
in English and attracted 160,000 online registrants. Since then, this educational innovation has rapidly gained
popularity worldwide and been delivered to learners of multiple cultures and through diverse languages.

As audiences of MOOCs are expanding worldwide, issues about local pedagogical and cultural
considerations have risen [1]. MOOC learners across various countries present distinct patterns of behavior [2].
Students from different countries may have dissimilar motivations and needs [3]. Interaction between
participants from different culture or who speak different languages may result in miscommunication or conflict
[1]. Although MOOC:s share the vision of being open and massive, in reality, many online courses that claim to
be MOOC:s fail to become open and appropriate for diverse learner groups [1].

A study suggested that differences in educational culture may lead to distinct learner behavior [2]. For
example, Asian countries are historically more test-centric or employers in Asian countries place higher values
on MOOC certificates. Given that culture, language, and country play into MOOC learner behavior and quality
of experience, better understanding of learners from various cultures and designing courses that are targeted to
specific learners is essential to ensure effective and engaging learning experiences. This line of research is
clearly fundamental to the design and delivery of MOOC:s, yet is very recent and needs to be advanced.

The current study aims to improve the understanding of learning experience in MOOC:s, especially in K-
MOOC:s, delivered in Korean language mainly targeting Korean learners. The current study takes continued
usage intention as a learning outcome variable and investigates on influential factors, in order to potentially
inform the customization or localization of MOOC design and delivery.

1.1 Intent to continue to use MOOCs
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Despite tremendous promise for overcoming the challenges of higher education by the openness and
reputation of MOOCs [4], MOOCs continue to have a lower completion rate than does traditional online
education, ranging from 0.7% to 52.1%, median 12.6% [5]. Although the interest in and hopes for MOOCs are
increasing, the low completion rate challenges their validity and effectiveness and has become a huge issue for
their design and delivery [6]. Initial enrollment and first use is a necessary step toward success in online learning
[7, 8]. However, the long-term viability of online learning highly depends on its continued use rather than on
its initial use [9].

Intent to continue plays an important role in whether users choose to return and repeat the similar behavior.
Based on the expectation-confirmation model, pre-behavior and post-behavior influence confirmation, which
then influences satisfaction and intent to repurchase [10]. For information systems, confirmation and perceived
usefulness jointly establish satisfaction, which determines the intent to continue or discontinue the use of
information systems in the future [9].

The information-systems continuance expectancy-confirmation model by [9] has been widely tested and
validated. [11] examined an extended information-systems continuance expectancy-confirmation model
incorporating perceived quality and perceived value with 183 e-learning users in Taiwan. The results confirmed
its adaptability to e-learning among Taiwanese undergraduates. Another extended information-systems
continuance expectancy-confirmation model including perceived enjoyment, openness, and reputation was
tested with 316 MOOC:s users from 74 countries [6]. The results confirmed the applicability of the information-
systems continuance expectancy-confirmation model except for the effects of perceived usefulness on
satisfaction and effects of perceived openness on satisfaction in MOOCs. Nevertheless, existing studies have
rarely investigated the intent to continue using country-specific MOOC:s in a language other than English.

1.2 MOOC:s in Korea

In 2015, The Ministry of Education of Korea launched K-MOOCs (Korean Massive Open Online Course)
and developed a partnership with outstanding universities in Korea. Starting with 27 courses and 10 universities
in 2015, the number of courses has increased ten-fold, resulting in 268 courses from 30 universities in 2017,
with ten of them taught in English. K-MOOCs reached the million-viewer mark in 2016 [12]. However, despite
the growing interest in teaching and learning in K-MOOC:s, not a sufficient number of studies have investigated
the learning experience and process in K-MOOCs, particularly in terms of the learning effectives or learning
outcome. Several Korean researchers have studied the learning experience of Korean students enrolled in
MOOC:s delivered in English [13, 14]. Although the results are very meaningful and worthwhile, there is a
significant gap to directly apply the findings in courses run in Korean language. This calls for a research study
addressing the distinctive features of the learning experience in K-MOOCs, looking at the delivery through the
Korean language and the design reflecting Korean culture, and exploring systematic strategies to design and
manage the learning process of K-MOOCs.

Therefore, this study aims to investigate learner experience and effectiveness in K-MOOCs with a strong
focus on intent to continue to use K-MOOCs. The study takes intent to continue using K-MOOCs to mean the
extent to which learners are likely to return to K-MOOC:s for another course, using that as the learning outcome
or learning effectiveness variable instead of using initial enrollment in MOOCs. To guide the understanding of
intent to continue, this study takes the information-systems continuance expectancy-confirmation model as its
theoretical framework and examines its applicability in K-MOOCs. Specifically, this study investigates the
potentially influential variables — confirmation, perceived usefulness, and satisfaction — that affect learners’
intent to continue using K-MOOCs and the interplay between the variables. Confirmation refers to an
individual’s expectation that is established based on a combination of pre and post behavior. Perceived
usefulness indicates the instrumentality of the system and is found to make a strong and consistent impact on
attitude. Satisfaction means affect or evaluation of emotion about the experience.

In the current diffusion stage of K-MOOC:s, a better understanding of K-MOOC:s users’ intent to continue
using them may provide a path to consider the sustainability of K-MOOQOCs and their affecting elements [15]
and additionally provide the basis for better design and management of K-MOOCs. To effectively corroborate
the study, we employ structural equation modeling to investigate the structural relationships between the
variables of interest. Written responses on the learner survey and related literature help to articulate the
relationships. The followings are the five research hypotheses presented in Figure 1.

Hypothesis 1. Confirmation has a significant, positive effect on satisfaction.

Hypothesis 2. Confirmation has a significant, positive effect on perceived usefulness.
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Hypothesis 3. Perceived usefulness has a significant, positive effect on satisfaction.
Hypothesis 4. Perceived usefulness has a significant, positive effect on intent to continue.
Hypothesis 5. Satisfaction has a significant, positive effect on intent to continue.

Perceived
Usefulness
4
H1
. Continued
Expectation- . . .
confirmation " Satisfaction Intention to use
H5
MOOC

Figure 1. Hypothesized model (adjusted from Bhattacherjee, 2001).
2. Research Methods

2.1 Data collection and participants

Data in the current study were drawn from undergraduate students at five different universities in South
Korea. An online survey link was posted on student forums of the five universities. Students who had the prior
experience of taking a K-MOOC course were asked to voluntarily participate in the online survey. A gift card
for a drink was sent to survey completers afterward.

A total of 156 respondents completed the survey. Of the participants, 91 percent were female. Their ages
ranged from 19 to 30, the average age being 22. Over 70 percent of the participants were between 20 and 23
years of age. All of them had completed at least one K-MOOC course. The academic majors of the participants
were distributed as follows: Management 7.1%, Engineering 12.8%, International Relations 3.2%, Law 1.3%,
Education 19.9%, Social Science 21.8%, Liberal Arts 1.3%, Music 5.8%, Medicine 1.3%, Humanities 12.8%,
Science 8.3%, Arts 2.6, and others 1.9%.

2.2 Measures

The survey included several demographic questions about gender, age, major, and the number of prior
MOOC courses taken. The rest of the survey items related to the variables of interest: Expectation-confirmation,
Perceived usefulness, satisfaction, and intent to continue using. Each item was on five-point Likert scale ranging
from 1 (strongly agree) to 5 (strongly disagree). All items were drawn from existing literature, translated into
Korean and revised for the K-MOOC setting. The followings are details of the scales used to measure the
variables of interest in this study:

Confirmation. Items developed by [9] were revised for the K-MOOC setting and used to measure
confirmation-expectation in this study. The scale consists of three items, such as ‘The service level provided by
K-MOOCs was better than what I expected”. Cronbach’s alpha in the current study was 0.87.

Perceived usefulness. Four items in [16] was revised to measure perceived usefulness in the current study.
An example was “The MOOC course was critical to my job”. Cronbach’s alpha in the study was 0.89.

Satisfaction. Items from [9] were edited to measure satisfaction. Three items such as ‘I am contented with
the experience of using K-MOOCs’ were included in the scale. Cronbach’s alpha in the current study was 0.93.

Intent to continue. Items developed by [6] were edited and used to measure intent to continue to use
MOOOC:s in this study. The scale consisted of four items such as ‘I will continue using K-MOOC:s in the future.’
Cronbach’s alpha in this study was 0.95.

2.3 Data Analysis
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Because the current study attempted to elucidate the conceptual relationship between latent variables [17]
based on the expectancy-confirmation model in MOOC:s setting, structural equation modeling was performed
for data analysis, using IBM SPSS 23.0 and AMOS. Given that the general consensus on sample size for
structural equation modeling is 10 per estimated parameter [18], we have an acceptable ratio.

3. Results

3.1 Descriptive Statistics and Correlations

As preliminary analysis, descriptive statistics, such as average, standard deviation, skewness, and kurtosis,
were examined and confirmed the normalization of multivariate distribution of data, as shown in Table 1. In
addition, correlations were examined to check the possibility of multicollinearity. Our data analysis was guided
by [19]’s two-step procedure. First, convergent and discriminant validity was examined using the measurement
model. Then, the strength and direction of the relationship of the constructs of interest were tested using the
structure model.

Table 1. Descriptive Statistics and Correlations

Variables 1 2 3 4

Number of Ttems 4 3 3 4
Average 3.48 3.57 3.78 3.88
S.D. .96 91 1.01 1.05
Skewness -.62 -.51 -.96 -1.02
Kurtosis -.06 .14 .56 57
Correlations

1. Perceived Usefulness 1

2. Expectation-Confirmation 16** 1

3. Satisfaction J70%*%* J79** 1

4. Continued Intention L62%* J73x* B6** 1

** p<.01, * p<.05.

3.2 Analysis of Measurement Model

Construct validity refers to the accuracy of measurement and is represented by convergent validity and
discriminate validity. Convergent validity was assessed using the three criteria suggested by [20]:

(1) all factor loadings were significant and exceeded 0.7;

(2) construct reliability was more than 0.8;

(3) average variance extracted (AVE) by each construct exceeded the variance caused by measurement
error for the construct (i.e., AVE should exceed 0.5).

As shown in Table 2, the Cronbach’s alpha confirmed strong internal reliability of each construct. Factor
loadings in confirmatory factor analysis of the measurement model ranged from 0.75 to 0.92 and were
significant with a confidence level of 0.05. Composite reliability ranged from 0.87 to 0.94, and the AVE ranged
from 0.62 to 0.80, which was greater than the variance caused by the measurement error. Hence, all three
conditions were met and confirmed the convergent validity of the measurement model.

Table 2. Construct Reliability and Convergent Validity

Perceived Usefulness (PU) PU1 .82 11.13* .89 62 8’7
PU2 81 10.90*
PU3 .85 11.63*

PU4 .79




International Journal of Contents Vol.16, No.1, Mar. 2020 69

Expectancy-Confirmation (EC) ECl1 .85 14.05%* .867 .68 .87
EC2 75 11.48*
EC3 .88
Satisfaction (S) S1 91 17.80%* 938 .79 .92
S2 .90 17.57*
S3 .90
Continued Intention (CI) CIl1 92 19.02* 952 .80 .94
CI2 91 18.45*
CI3 92 18.63*
Cl4 .90

** p<.01, * p<.05.

Discriminant validity was assessed using the criterion in [21]: the square root of average variance extracted
(AVE) for each construct is greater than the correlation between all constructs. As shown in Table 3, values of
the square root of AVE of each construct exceeded the correlations between constructs, and thus the test of
discriminate validity is satisfactory

Table 3. Correlation Matrices and Discriminant Validity

Variables Usefulness _-Confirmation S¥0Sfaction 0 EC
Perceived Usefulness 0.62
Expectation-Confirmation 0.76 0.68
Satisfaction 0.70 0.79 0.79
Continued Intention 0.62 0.73 0.86 0.80

3.3 Analysis of the Structural Model and Hypotheses Testing

The hypothesized structural model was examined using the structural equation modeling analysis. As
shown in Table 4, the results indicate that the model fits well with the data, having its fit indices as X2=153.44,
CMIN = 2.13, CFI = .96, TLI - .95, and RMSEA = .085. Table 5 and Figure 2 show the standardized path
coefficients and the relationships of the variables in the model. Each line connecting variables on Figure 2
indicates the corresponding hypothesis From H1 to HS in Table 5. The dotted line represents non-significant
relationships, and the regular line indicates significant relationships at the 0.05 significance level. As shown,
two hypotheses were not supported: hypothesis 2 and hypothesis 4.

Table 4. Fit Measures for the Structural Model

X Df CMIN/df CFI TLI RMSEA
Model 153.44 72 2.13 .96 .95 .085
Acceptable range >.90 >.90 <1

Table 5. Parameter Estimates of the Structural Equational Model

Relationship of variables B p t P
H1: Expectancy-Confirmation = Perceived Usefulness .86 .87 11.19* .00
H2: Perceived Usefulness = Satisfaction .03 .03 17 .87
H3: Expectancy Confirmation = Satisfaction .90 .87 5.51%* .00
H4: Perceived Usefulness = Continued Intention -.10 -.09 -1.05 29

H5: Satisfaction = Continued Intention 1.10 .98 10.51% .00
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Figure 2. Analysis of research model
4. DISCUSSION

4.1 Key Findings

This study attempts to identify factors influencing intent to continue in K-MOOCs. The findings report
that hypothesis 1 is supported indicating a significant effect of confirmation on perceived usefulness).
Hypothesis 3 is supported meaning a significant effect on confirmation on satisfaction. Lastly, hypothesis 5 is
supported referring a significant effect of satisfaction on intent to continue. The findings are in line with [9] and
[6] and successfully corroborated in K-MOOC. In other words, the results of the current study revealed that
satisfaction (f = .98, p = .00) is a stronger predictor of intent to continue in K-MOOCs than is perceived
usefulness (f = -.09, p = .29). Satisfaction is significantly predicted by confirmation (# = .87, p = .00) but not
by perceived usefulness (8 = .03, p = .87). Although confirmation had a strong effect on perceived usefulness
(B = .86, p = .00), perceived usefulness had an insignificant effect on satisfaction (f = .03, p = .87). The
information-systems continuance expectancy-confirmation model was supported by numerous instances, to
name a few: repurchase intention in information systems setting [9] and e-learning setting targeting Taiwanese
college students [11, 22], but it was only partially supported in this study.

Hypothesis 2 is not supported indicating an insignificant effect of perceived usefulness on satisfaction,
which is consistent with [6]. The insignificant influence of perceived usefulness on satisfaction is in conflict
with the findings for 295 Taiwanese college students in e-learning courses in [26] and the finding on 313
undergraduates of e-learning courses in [23]. Meanwhile, this finding parallels [6], a study of 316 MOOC users
from 74 countries. This finding is partially consistent to [27], in that mixed findings in the comparisons of
traditional e-learning platform and MOOCs were reported concerning continuance intention and relationships
between variables from technology acceptance and social support theory.

It is notable that the results in MOOC studies were incompatible with the ones in e-learning studies. The
written responses on the survey of this study reported that the reasons of satisfaction on MOOC courses include
(1) learning at own pace, (2) flexible in time, (3) self-monitoring of own learning progress, (4) easy
communication with other enrollees, (5) taking courses with students from other universities, and (6) taking
high-quality courses for free. Meanwhile, reasons for dissatisfaction list (1) lack of interaction with the
instructor, (2) linear structure of the course, (3) lack of feedback, (4) slow bandwidth, (5) difficulty in sustaining
learning intention, and (6) last-minute study. Several reasons of satisfaction or dissatisfaction - for example,
being able to take courses from other schools for free and at own pace or experiencing a difficulty in maintaining
initial learning intention - are strongly linked to the original distinguishable attributes of MOOCS. Thus the
written responses indicate that students are well acknowledged of the unique characteristics of MOOC:s, those
are apparently different from the ones in traditional e-learning settings. Although it needs further investigation,
the specific characteristics of MOOCs may construct different learner experience from traditional e-learning
setting.

Several studies have affirmed a strong and positive effect of perceived usefulness on satisfaction or intent
to continue of Korean students in e-learning settings [28]. Thus our inconsistent finding does not seem to be
drawn from cultural variance. A study of mobile banking in Korea has reported that perceived usefulness
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presented significant, yet weaker, influence on the adoption of mobile banking compared to how it was shown
in traditional setting [29]. In the same vein, the unexpected finding may have resulted from the unique setting
of MOOC:s in contrast to that of traditional e-learning setting.

It is also noteworthy that there was a consistent finding of the insignificant effect of perceived usefulness
on satisfaction in a study of MOOC users from multiple countries — 24% from the USA, 14% from India, 10%
from Greece, 10% from Azerbaijan, and 42% from others [6] — communicating in English and in this study of
MOOC users communicating in Korean. Furthermore, the insignificant effect of perceived usefulness on
satisfaction, along with the significant effects of confirmation on perceived usefulness, confirmation on
satisfaction, and satisfaction on intent to continue, was found from both traditionally designed MOOC:s in [6]
and localized MOOC:s in the current study. In terms of delivery language, it is also prominent that a similar
finding was reported from MOOC courses delivered in English and in Korean.

Hypothesis 4 is also not supported reporting an insignificant effect of perceived usefulness on intent to
continue, which is not consistent with [6]. Perceived usefulness is known as a significant predictor of intent to
continue and attitude, which is one of the most salient predictors of intent to continue, based on the widely
tested and applied Technology Acceptance Model [16]. The role of perceived usefulness in intent to continue
is well acknowledged in the information-systems continuance expectancy-confirmation model as well [9]. In e-
learning, a study of 313 undergraduate students with e-learning experience confirmed the role of perceived
usefulness in the model [23]. Similarly, for MOOC, a study of Chinese learners with prior MOOC experience
reported that perceived usefulness has a significant effect on intent to continue [24], as well as a study of
students from numerous countries [6]. However, the result of this study about its effect of perceived usefulness
on intent to continue is not consistent with the Technology Acceptance Model nor with the information-systems
continuance expectancy-confirmation model.

Because perceived usefulness helps to evaluate the instrumentality of the information systems and serves
as a primary motivator of information-systems acceptance [9], the insignificant effects of perceived usefulness
on satisfaction and intent to continue call for more consideration of the motivations of MOOC learners. Given
that motivation is a critical predictor of performance in MOOCs [25], this can be an important design issue
dealing with MOOC localization or personalization.

4.2 Implications

The findings of this study suggest some implications for both researchers and practitioners. First, given its
theoretical model, the expectancy-confirmation model [10] and the information-systems continuance
expectancy-confirmation model [9] are well cited and widely validated, as indicated by 14228 and 5087
citations, respectively in Google Scholar at the time of 2018. Thus, the unexpected findings — insignificant
effect of perceived usefulness on satisfaction and of perceived usefulness on intent to continue use MOOC:s -
in this study are intriguing. It is noteworthy that some results in MOOC:s studies were not compatible with the
ones in e-learning studies. The findings articulate a more comprehensive understanding of learner behaviors in
MOOCs, which are distinct from traditional e-learning courses, by suggesting that confirmation and satisfaction
are significant factors that affect learners’ intent to continue to revisit and learn in MOOCs.

Second, it is conspicuous that a consistent finding of an insignificant effect of perceived usefulness on
satisfaction, and the significant effects of confirmation on perceived usefulness, of confirmation on satisfaction,
and of satisfaction on intent to continue were found in a study of MOOCs users from multiple countries
communicating in English [6] and in this study of MOOC users of Korea communicating in Korean. There are
popular debates on customized vs. universal design of MOOCs (e.g., [30, 31]), recently growing movements
for MOOC localization and an increasing effort to understand cross-cultural learner characteristics in MOOCs
(e.g., [2, 3, 32]). Hence, findings of this study are worthwhile in that the information-systems continuance
expectancy-confirmation model was tested for MOOC:s, particularly, MOOCs designed to serve learners in one
specific country and delivered in a language other than English. The findings of this study add to the growing
body of literature on MOOC:s localization and provoke interesting and meaningful considerations for the design
and delivery of future MOOC:s.

4.3 Limitations and Future Research

This study has several limitations. First, all participants of this study were undergraduate students, mostly
female (91%) having varying majors and from five schools. No separate analyses were performed comparing
gender, major, or school differences. Thus, the findings may not accurately reflect age, gender, or occupation
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differences and may not be applicable for generalization. This is an important consideration, given that one
critical advantage of MOOC is that they can improve access to good-quality higher education to all learner
groups [33]. To confirm generalizability of the findings, future studies may choose learners with a wide range
of ages, occupations, genders, and so on. However, gender-specific research studies on MOOCs are rarely
performed, and the unique characteristics of female MOOCs users are hardly known. Thus, the findings add to
the literature and contribute to the understanding of learner groups with a high portion of female students.
MOOC courses in subject areas that historically have a large number of female students, such as child education
or nursing, or specific courses that target female undergraduates, like self-defense, may benefit from the findings.

Second, research on learner behaviors in MOOC:s is relatively new. The findings presented in this study
must be generalized for external validity, including the generalizability to learner groups outside of Korea.

Last, the intent to continue may not be the best measure for evaluating learning in MOOC:s, given the
differences between conventional online college courses and open online registration courses [34]. Future
studies may explore alternative measures that better represent learning in MOOC environments, such as number
of logins or time spent on the course.

5. Conclusion

MOOCs have gained a great deal of attention from both learners and researchers worldwide [35]. Recent
research studies focusing on a single country (i.e., [24]) indicate that MOOCs are evolving and being adjusted
for various cultures, languages, and countries to become accessible to broader learner groups. MOOC:s are also
being evolved to better accommodate learners who may have difficulty learning in traditional English-based
MOOC courses or feel uncomfortable with traditional western-oriented MOOC culture.

The current study examined determinants of the intent to continue using K-MOOCs based on information-
systems literature. The information-systems continuance expectancy-confirmation model was tested in a
MOOC setting. The findings suggest that the intent to continue using K-MOOC:s is contingent on satisfaction
and insignificantly associated with perceived usefulness. Confirmation was a stronger predictor of satisfaction
and perceived usefulness, but perceived usefulness had an insignificant effect on satisfaction. The results
contribute to the literature by demonstrating the expectancy-confirmation model partially applies to K-MOOCs
in terms of the role of confirmation and satisfaction, particularly for learner groups with high enrollments of
female undergraduate students. Future studies may examine the model in western-oriented MOOC courses or
other country/language-specific MOOC:s.

Conflicts of Interest: The authors declare no conflict of interest.
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