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Abstract: The information and communication technology has become an indispensable part of
modern education. The paradigm shift in the educational environment makes the instructors
recollect the traditional roles in classroom education and adjust their responsibilities to accommodate
a transformed pedagogy and learner expectations. This paper aims at the instructor’s role in on-line
education and studies how the instructor affects the learner satisfaction via the instructor involvement.
Modifying the information system success model, the learning-environment qualities are rearranged
into two-tiered formats—rigid and flexible contents—depending on the instructor’s manageability.
A partial least square analysis was used to examine the structural relationship among rigid and flexible
contents qualities (i.e., technology-assisted learning-environment qualities), learner satisfaction,
and learner retention, and found that the instructor involvement had a moderating effect on flexible
contents qualities (test and activity); further, the moderating effect of instructor is captured as high
involvement in tests and low involvement in activities. Consequently, this paper confirms the
relationship between learning-environment qualities, learner satisfaction, and instructor involvement.
Empirically, the instructor role in on-line education and the degree of instructor involvement in
higher education are substantiated; the result of this study will also contribute to e-learning design or
content delivery system development in a practical way.
Keywords: on-line education; rigid contents quality; flexible contents quality; learner satisfaction;
learner retention; instructor involvement

1. Introduction
Information technology has made a significant impact on the educational paradigm, and has
created a virtual education community. According to data from the Spanish Conference of University
Rectors (CRUE, 2009), 71.7% of university teaching and research staff use the institutional virtual
teaching platform, and 92.5% of students make use of this platform [1].
E-learning can be defined as technology-based learning in which learning materials are delivered
electronically to remote learners via a computer network [2,3]. E-learning encompasses learning
resources (contents), tools for implementation (systems), and execution processes (practices) that
are implemented with the flexibility of time and cost effectiveness at the expense of inflexibility
of traditional learning [4]. The Internet has reconfigured the landscape of higher education [5,6],
and online education has had an impact on all aspects of higher education, from teaching and learning,
to research and administration. It provides temporal freedom that allows students to learn at their
own pace [7] and facilitators’ objectives for tracking the basic trajectory. It enriches course content with
various interfaces and links, and allows for a high plausibility of the learner-centered approach [8].
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Despite the advantages of online education, the beginning stages of e-learning has raised various
problems, such as low retention rates, inadequate interaction, unfamiliarity, and the lack of discipline
in students [9–11]. The quality and technology of e-learning has constantly improved in design and
effectiveness in recent decades [12,13], and e-learning has expanded so that some are forecasting
the possibility that it will replace classroom learning [2,3,14,15]. Expanding the available learning
environments, a substantial amount of research regarding the mixing of the traditional classroom
and technology has been conducted [16,17]. “Blended learning” is a means of education that blends
face-to-face and online delivery, where 30–79% of content is delivered online [18,19].
A considerable number of researchers have investigated the underlying reasons for the success
of the mixed approach of traditional and online education [1,20–22], drawn from the information
system success model (IS Success Model) developed and updated by DeLone and McLean [23,24].
Liaw [10], integrating the theory of planned behavior and the technology acceptance model, analyzed
how learner characteristics and environmental factors affect user satisfaction, behavioral intention,
and effectiveness toward e-learning using the three-tier use model.
The paradigm shifts in educational environments have prompted the reconsideration of instructor
role in education policy, process, and implementation [25]. Instructors in the traditional class were
the main stakeholder of education, and mainly in charge of students’ learning experience, but the
changes in educational environments require different approaches to the instructors, including the
scaffolding role [26–28] or a coaching role [29]. Instructors in blended learning have implemented
two different pedagogies at the same time, both for learners and the learning environment [30,31].
However, there has not been much research drawing on the relationship between the instructor and
the learner experience, and research conducted on campus-based higher education where enrollment
is high [32–34] is rare.
Grounded in the above backdrop, this study examines learner satisfaction and behavioral intention
toward e-learning, by considering how the instructor moderates the environmental factors using the
two-tiered formats of rigid contents vs. flexible contents qualities. Based on the IS Success Model,
this study serves three purposes: (1) to investigate the impacts of success factors (rigid and flexible
contents qualities) on learner satisfaction; (2) to identify the moderating effect of instructor involvement
in these relationships; and (3) to assess the influence of learner satisfaction on learner retention.
Case Study
In order to accommodate the aforementioned purposes of this study, a brief introduction of the
course will be necessary. The course which was observed for this study is a prep-course for a Hospitality
and Tourism major, and the main contents are operated by 6 different professors representing each
major, and each class is pre-recorded and installed on the site. Using the pre-recorded contents,
the instructor designs the 16-week course to implement blended learning—12 weeks of e-learning
for the pre-recorded contents and 4 weeks of face-to-face sessions, e.g., the opening and closing
sessions, and two in-class evaluations (mid-term and final paper tests) along with guest speaker
lectures. The opening session is conducted by the instructor in the off-line class, where the instructor
introduces learning objectives and overviews the general concepts relevant to the overall course, which
is identical to the traditional classes, while the instructor is introducing the learning environment such
as how the students access the contents in the learning management system (LMS), how the attendance
is checked in e-learning, and when and how they take quizzes via on-line, etc.
The closing session is similar, but the instructor wraps-up the course with relevant contents
and concepts, while confirming student’s personal achievements, such as, attendance, personal
assignments, quizzes, etc.
Besides these, two in-class evaluations are conducted under the face-to-face class environment.
The evaluations include short answer questions as well as essay questions, which is identical to the
traditional classes. A 50-min paper test is followed by the guest speaker sessions, the latter of which are
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conducted in the off-line class by professionals working in the field to provide the hands-on experience
of the industry.
The main body of the on-line lectures is composed of 12-unit classes with 6 professionals for
6 sub-majors in Hospitality and Tourism. After each lecture, students take a quiz for recollection of the
pre-recorded contents and a short report (with 2000 words) should be submitted via the Internet for
reflection of the contents learned from the contexts.
The on-line learning environment is generally solitary and limited in the learner’s social
engagement and interaction. In order to integrate the student’s reflection and meaningful engagement
socially and communicatively [34], collaborative activities for whole group achievement are followed
for the final project, to reflect and create the authentic learning environment. The group is formed
in advance by the student interest and the instructor’s guidance. Once the members of the group
are decided, they meet on the discussion boards or social network system and develop the ideas for
making a collaborative work, which is a 5–10-min user generated contents (UCC) making. The idea
development is followed by a site visitation to the field, with all group members together. All the
procedures to produce the final project is recorded and edited to prove collaborative activities. Finally,
the collaborative activity is completed by uploading the tangible product of UCC via the Internet.
For the students’ awareness, the instructor keeps sending text messages while executing the
course, e.g., notifying lecture time, quizzes, assignments, etc., and responding to the students’ questions
via e-mails or bulletin boards. The students’ personal reflective questions included in the weekly
assignment are also responded via the Internet.
The instructor, in this way, is performing a blended form of instruction and learning, creating
a balance between rigid contents such as pre-recorded text materials and flexible contents, such as
weekly assignments and quizzes, collaborative activities, personal interactions through on and off-line
classes, and face-to-face in-class activities. Seen from the course design and the implementation process,
the pre-determined contents in the LMS are incorporated by the instructor’s constant engagement into
the authentic learning environment, thereby reflecting real-world issues.
2. Theoretical Background
2.1. Blended-Learning and Mixed Contents
As technology has expanded the learning environment, a variety of technology-assisted variations
of learning—e.g., blended learning—have been introduced [7,35–37]. Blended learning is a hybrid of
two different pedagogies [38]—traditional teaching and autonomous e-learning. Similar, yet different,
is the convergence of the text-based asynchronous on-line learning, with face-to-face approaches,
where the instructor implements two different contents of flexibility and inflexibility [30]. The flexible
contents are easily handled by the instructor, based on the student’s needs or situations, such as tests,
assignments, discussions, etc., whereas the pre-recorded contents are a rigid set of information and
are inflexible, including streaming the contents on the media, directing a learner down a specific path
of learning outcomes. Blended learning, as a more learner-centered educational approach, allows
for communication, collaboration and interaction [39–41], as well as flexibility for the instructor
to overcome the drawbacks of the unilateral transfer of information, lack of interaction, isolation,
etc. [42]. Despite the improved e-learning environment, the LMS of the e-learning platform is still
inflexible, mainly in that the pre-recorded video contents are rigidly hardwired and hard to fix to the
details of the contents. The course observed for this study employs team-teaching with six different
major professionals so that the alternation of the pre-recorded contents is beyond the instructors’
manageability. Thus, while blended learning offers much flexibility in educational environments,
the pre-recorded contents are still technically ‘rigid’.
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2.2. IS Success Model
The IS Success Model [24] presented in Figure 1 conceptualizes the success factors of information
system qualities with three independent variables—system quality, information quality, and service
quality—and affects “use” and “user satisfaction” either individually or jointly, and each has
a subsequent effect on “individual or organization”, which helps determine the efficiency of the
information system success.

Figure 1. IS Success Model [25].

The LMS in e-learning convenes instructors’ pedagogical tasks and learners’ acquisition
tasks. Applying the IS Success Model (Figure 1) to e-learning, three independent variables in
the quality dimension are modified; system quality, being the technology relevant characteristics,
is commonly applied and measured by accessibility, portability (downloadable course material),
and stability; information quality in e-learning is modified to employ the quality of the learning contents,
and measured by video quality, lecture time, and lecture notes.
Web-based learning is on-demand learning, because the information delivered is more packed and
concise than it is in the traditional classroom. Most experts in web design recommend shorter lectures
that are less than 20 min in length, considering the learner’s concentration span [43,44]. Allowing for
differences in the way the course is structured and the student’s motivation to complete the course
is high for the major, each lecture was prearranged with three sets of approximately 25-min lectures,
which is comparatively longer than Massive Open Online Course or other web-based continued
learning for adults. Therefore, lecture time was included to evaluate the information quality.
Due to the inflexibility of the system and the asynchrony of the pre-set contents, the system quality
and the pre-set contents quality are beyond the instructor’s manageability. Instructors cannot deviate
from pre-set contents or make further alternations for learners’ convenience; thus, they are composed
of so-called ‘rigid’ contents. From the instructor’s perspective, blended learning can be described
as adjusting the balance between flexibility and inflexibility, in the sense that the inflexible parts of
blended learning are the Internet system and pre-set contents, whereas tests or student activities are
within the instructor’s control and are therefore easily manageable. The difference in the application of
management on the platform is observed by the difference in the degree of instructor’s involvement
between the flexible contents and the inflexible contents.
Converting service quality into e-learning is modified into the interface between the instructor and
the learner; it is the instructor’s scope of facilitating teaching objectives and the learner’s execution of
achieving learning objectives. All the learning relevancies, other than the pre-recorded contents—e.g.,
tests, assignments, and student activities—are counted as service quality. The constructs of service
quality fall on a spectrum depending on the property, structure, and relevance for learner achievement
(e.g., more structured or less structured) and serve to measure the learner evaluation. Tests can be
a more structured, stronger, and objective construct than student activities, which are less structured,
collaborative, and interactive. Thus, the service quality in e-learning is replaced with tests and student
activities, both of which are flexibly managed by the instructor.
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The replacement of learner satisfaction ensures that user satisfaction and net benefits in e-learning are
counted in the outcome of learner satisfaction, such as the learner’s recommendation or the learner’s
future intention to return to e-learning. Adopting the IS Success Model (Figure 1), we develop the
modified IS Success Model for e-learning, as can be seen in Figure 2.

Figure 2. Modified IS Success Model for e-learning.

The intrinsic properties of the constructs measuring the qualities of e-learning (Figure 2) are
a hybrid with respect to the instructor’s manageability and contents flexibility. These hybrid constructs
are represented as two-tier formats with four constructs in the learning environments. To demonstrate
the learner’s behavior toward the hybrid contents, the online platform of university learning archive
system, where the students can register and evaluate their lectures, was chosen, and the qualities of
the website were measured.
3. Involvement
Involvement refers to the degree of personal interest or perceived importance, which is determined
either by high involvement or low involvement, to maximize the benefits and minimize the risks.
Wright [45] applies the concept to the teacher involvement in the educational context, but little research
has been conducted on the subject of instructor involvement at the actual implementation, namely,
educating the students. To substantiate the degree of instructor involvement in other constructs,
the moderating effect will be considered at the implementation level. The research design, Figure 3,
represents the level of the instructor involvement.

Figure 3. Research design.

3.1. Research Model and Hypotheses
This study will investigate the following inquiries in the course of “Introduction to Hospitality
& Tourism (H&T)” implemented in the university learning archive system: how the four constructs
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comprising the quality of e-learning environment—system, content, test, and activity—affect learner
satisfaction; how the relationships between instructor involvement and learner satisfaction are
correlated; and how learner satisfaction affects further commitment, such as recommendation to
others, intention to take other similar types of courses, or intention to take the instructor’s other
classes. Based on the aforementioned theoretical background, we propose the following research
model (Figure 4).

Figure 4. Hypothesized research model.

3.2. Learning Environments and Learner Satisfaction
3.2.1. System Quality and Learner Satisfaction
E-learning uses the LMS platform as the primary environment to transfer knowledge. As a virtual
classroom, it not only delivers lecture contents, but also checks attendance, evaluates students,
and even promotes student interaction to achieve the learning objectives. It needs a few system
quality attributes [46]. Of those attributes, Internet compatibility (on Internet Explorer or Google
Chrome browsers) is required for the learner to access the platform, which is implemented by the Center
for Teaching and Learning at the University. As for execution, performance is done by downloading
the pre-recorded video files. Stability in viewing the downloaded resources is governed by the system
quality in the LMS platform. Accessibility, downloading time, and stability are considered, in this
survey, as the basic system quality attributes. These system qualities are applied to the IS Success
Model, and the relation between system qualities and learner satisfaction will be examined. This paper
assumes that if the system attributes are satisfied, it will have a positive effect on learner satisfaction.
H1 is thus formulated as follows:
Hypothesis 1. System quality has a positive impact on learner satisfaction.
3.2.2. Content Quality and Learner Satisfaction
The asynchronous information from the LMS complies with the learning objectives. To achieve
learner satisfaction, the knowledge transference should coherently have relevance to the learning
objectives and facilitate the learners’ comprehension in a clear manner; the lecture notes provided and
the amount of the lecture per class should be proper. Therefore, we formulate H2 that the content can
affect the learner satisfaction.
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Hypothesis 2. Content quality has a positive impact on learner satisfaction.
3.2.3. Test Quality and Learner Satisfaction
Learner achievement, even in a virtual classroom, is the ultimate learning objective, which is tested
either by online or in-class tests. Tests are the evaluation process of the e-learning model. Testing is
an important phase because it checks the learners’ understanding of the learning objectives, encourages
improvement, and grades learner achievement. Unlike the rigid contents (system and content), it is
scaffolding for the instructor to guide and activate the learners’ self-directed learning. Therefore,
the test quality in e-learning is assumed to affect the learner satisfaction and H3 is formulated:
Hypothesis 3. Test quality has a positive impact on learner satisfaction.
3.2.4. Collaborative Activity Quality and Learner Satisfaction
Collaborative activity is a form of engagement and the socialization process inducing participation,
interaction, and communication, either in the virtual community or face-to-face, to compensate for
the reduced interaction in e-learning. The instructor in this study organizes a class into groups and
assigns specific tasks or projects. Each group autonomously works on assignments, members support
each other, and the assignment results are shared by the group members and evaluated by the group
activity. These activities are essential to engender commitment and ensure learners’ higher thinking
and sustainable progress [47,48]. Comparatively less structured but nonetheless an essential part of
learning, the instructor’s guidance in the learners’ substantial commitment will have a significant
impact on having a meaningful educational experience. Therefore, H4 is formulated:
Hypothesis 4. Activity quality has a positive impact on learner satisfaction.
The collaborative activities, together with test, particularly from the instructor’s perspective,
are comparatively negotiable over the system and the content qualities, which we call flexible contents.
3.3. Learner Satisfaction
Satisfaction is the cognitive accordance between website qualities and user satisfaction [49].
The research of Roca, Chiu and Martínez [50] on e-learning classes shows that service quality, system
quality, and especially information quality, are positively related to the satisfaction of the class;
Lu and Chiou’s [22] study on e-learning reveals that individual differences in learning styles can
affect satisfaction. With reference to the aforementioned models, the qualities of learning environments
will make the learners satisfied; this study hypothesizes that system quality, content quality, test quality,
and activity quality can affect learner satisfaction.
3.4. Learner Retention
The satisfied customer moves a step toward customer retention [51], and satisfaction is a strong
predictor of customer retention. The concept of retention is further applied to e-learning so that when
learners are satisfied with the learning environments—such as system, contents, tests, and collaborative
activity qualities—they may recommend it to others or retake similar e-learning courses, which is
similar to confirmation or use intention. Thus, we hypothesize that there is a positive association
between learner satisfaction and learner retention.
Hypothesis 5. Learner satisfaction has a positive impact on his/her retention.
3.5. Instructor Involvement
Traditionally, the role of an instructor was as a classroom manager responsible for learner’s
academic performance. Less attention has been paid to the instructor’s roles in creating learning
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experiences or how they themselves develop new teaching styles, than that which has been given
to the learner’s educational practice or the learning subject. Notably presented in online forms of
e-learning, low retention has always been a major problem, but the adoption of complimentary
learning [1,52] shows the improved output of retention rates and enhanced achievement in evaluations.
Similar research shows that the instructor’s active academic involvement tends to increase learner
interest and willingness to achieve and self-improve [53]. Therefore, the instructor involvement in
academic monitoring reduces student drop-out rates, and eventually, is positively related to the learner
academic achievement. With this in mind, we assume that the instructor as a facilitator in the rigid
contents qualities—the system and the content—and at the same time, a manager of the flexible
contents qualities—test and activity—is involved in the learning environments and learner satisfaction.
Thus, we propose the following hypotheses:
Hypothesis 6. Instructor involvement moderates the relationship between system quality and learner satisfaction.
Hypothesis 7. Instructor involvement moderates the relationship between content quality and learner satisfaction.
Hypothesis 8. Instructor involvement moderates the relationship between test quality and learner satisfaction.
Hypothesis 9. Instructor involvement moderates the relationship between activity quality and learner satisfaction.
4. Methods
4.1. Data Collection
LMS based e-learning was carried out in the course “Introduction to H&T” offered by K-University
in Seoul, as a first-year undergraduate course. The model adopted in this study combines online
lectures with group activities and comprehension tests. The survey questionnaire was firstly developed
in Korean, and translated into English by a researcher who was proficient in both languages, with
academic specialization in e-learning. The survey was conducted at the LMS platform (20–30 June 2015),
and the survey participant rate is 62% (208 out of 333). Though a total number of 208 questionnaires
were collected, 4 questionnaires were eliminated because of missing data. Out of the total respondents,
82 (40.2%) are male, and 122 (59.8%) are female; most of the respondents are between 20 and 22
(154, 75.5%), and major in hospitality and tourism (179, 87.7%) as in Table 1.
Table 1. Subject profile (N = 204).
Frequency

Percentage

Male
Female

82
122

40.2
59.8

19
20
21
22
≥23

6
78
50
26
44

2.9
38.2
24.5
12.7
21.6

179
10
6
5
4

87.7
4.9
2.9
2.5
2.0

Gender

Age

Major
Hospitality & tourism
Business
Foreign language & culture
Natural sciences & engineering
Undeclared
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4.2. Measures
Research instruments measuring the study variables were developed primarily on the basis of
previous literature [22,24,48,50,54–57], with some minor modifications to suit the research context.
All constructs were measured with multiple items with a five-point scale ranging from (1) “strong
disagreement” to (5) “strong agreement”. Instructor involvement, system quality, content quality,
test quality, activity quality, learner satisfaction, and learner retention were measured with nine items,
five items, five items, four items, four items, nine items, and three items, respectively.
5. Analysis and Results
Since a partial least square (PLS) analysis has some advantages, such as small sample size and few
assumptions about measurement scale and normal distribution [58], we used PLS-Graph 3.0 and SPSS
21.0 to analyze the data. First, we checked reliability and validity of the constructs used for our research
model in order to validate our measurement model; then we tested the hypothesized relationships
among the rigid and flexible contents qualities, learner satisfaction, and learner retention [59]. Finally,
we tested the moderating effect of instructor involvement between contents qualities and learner
satisfaction by conducting a hierarchical moderated regression analysis.
5.1. Measurement Model
We calculated the composite reliability (CR), Cronbach’s alpha, and average variance extracted
(AVE) of each construct. In order to establish the reliability and convergent validity of each construct,
CR and AVE must be greater than 0.7 and 0.5 [59], respectively, and Cronbach’s alpha must be greater
than 0.7 [60]. Also, all measurement items should be significant. We eliminated three measurement
items (two items of system and one item of activity), which hindered reliability and convergent validity.
As shown in Table 2, all of the constructs used for the present study satisfied the requirements; thus,
the results established that the constructs of our study demonstrated reliability and convergent validity.
Table 2. Reliability and convergent validity testing.
Construct and Indicator

Loading

t

0.840

33.458

Instructor involvement (CR 1 = 0.932; α 2 = 0.918; AVE 3 = 0.605)
Has the instructor appropriately managed the students?
Has the instructor fulfilled his or her role as the counselor by understanding the needs of the students and responding
in a professional manner?
Did the instructor promptly fix any problems related to the online system?
Were the text messages for lecture notification helpful to taking the lectures?
Were the text messages for quiz notification helpful in preparing for the quizzes?
Has the teaching assistant promptly attend to problems in the KLAS system and fix them?
Has the teaching assistant promptly respond to students’ questions?
Did the bulletin board for the course provide information punctually?
This lecture publishes class attendance and mid-term evaluations. Were these resources useful for taking the course?

0.791

28.230

0.814
0.755
0.769
0.696
0.743
0.836
0.746

25.426
21.567
21.337
14.203
18.179
27.930
13.396

0.920
0.889
0.882
-

67.013
47.707
36.590
-

0.835
0.805
0.744
0.829
0.815

41.595
26.573
15.215
27.153
26.761

0.888
0.861
0.739
0.876

48.980
32.695
12.935
30.715

Systemquality (CR = 0.925; α = 0.877; AVE = 0.805)
Were you able to take lectures without difficulties via the KLAS system?
Were you able to easily access course materials via the KLAS system while taking lectures?
Was the KLAS system stable while taking lectures?
Did you have any trouble connecting to the KLAS 4 system to evaluate courses? R
Have you experienced any inconvenience during course evaluation due to instability of the KLAS system?

R

Contentquality (CR = 0.903; α = 0.864; AVE = 0.651)
Were the six major courses offered this term helpful for understanding the respective individual majors?
Was the special course on the six majors helpful for understanding the respective majors?
Was the video quality good enough to follow the lecture?
Were the course notes suitable for the lectures?
Was the course loading suitable for the lectures?
Testquality (CR = 0.907; α = 0.865; AVE = 0.711)
Were the quizzes helpful in understanding the lectures?
Were the quizzes for the major courses manageable in difficulty?
Was there enough time to finish the quizzes?
Were the problems in the quiz suitable for evaluating your understanding in the subject?
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Table 2. Cont.
Construct and Indicator

Loading

t

0.884
0.891
0.868

41.460
51.686
35.230

0.867
0.864
0.854
0.897
0.777
0.856
0.768
0.817
0.847

37.409
43.224
27.583
52.477
21.084
33.372
16.938
22.186
27.618

0.895
0.905
0.875

42.790
45.607
31.916

Activityquality (CR = 0.912; α = 0.855; AVE = 0.776)
Was the group activity helpful in choosing a major?
Were your teammates for the group activity cooperative?
Do you think group activities can overcome the individualistic nature of the online course?
Do you think the UCC 5 production as the assessment was helpful in deciding your major?
Learner satisfaction (CR = 0.955; α = 0.944; AVE = 0.704)
Did you gain a better understanding of H&T 6 by taking this course?
Are you satisfied with the course design?
Are you satisfied with the KLAS system?
Are you satisfied with the evaluation system for this course?
Are you satisfied with group activity in this course?
Do you think you have successfully completed this self-directed course?
Do you think the off-line activities are sufficiently complementary for the online part of the course?
Do you think the involvement of the instructor had a positive effect overall on the course?
Was this course helpful for deciding your major?
Learner retention (CR = 0.921; α = 0.871; AVE = 0.795)
Would you refer this course to someone else?
Would you take a similar course, if one exists?
Would you take other courses offered by the same instructor?
1
5

Composite reliability; 2 Cronbach’s α; 3 Average variance extracted; 4 Kyung Hee learning archive system;
User generated contents; 6 Hospitality & Tourism; R reverse-coded item; All loadings are significant (p < 0.01).

We compared the square root of AVE of each construct with the correlation between one construct
and the other construct in order to check the discriminant validity [59]. As shown in Table 3, except
for the square root of AVE of content (between content quality and learner satisfaction), all of the
square root of the AVE exceeded the correlations between one construct and the other construct.
We re-checked the discriminant validity between content quality and learner satisfaction by using the
χ2 difference test [61]. The χ2 difference score (41.722) between content quality and learner satisfaction
was significant (p < 0.001). Therefore, these results indicated evidence of the discriminant validity.
Table 3. Summary statistics, correlations, and discriminant validity testing.

1.
2.
3.
4.
5.
6.
7.

Instructor involvement
System quality
Content quality
Test quality
Activity quality
Learner satisfaction
Learner retention

Mean

SD 1

1

2

3

4

5

6

7

4.349
3.920
4.056
4.130
3.660
3.924
4.041

0.606
0.866
0.703
0.649
0.953
0.767
0.842

0.778
0.471
0.728
0.755
0.436
0.696
0.664

0.897
0.670
0.591
0.564
0.675
0.550

0.807
0.799
0.673
0.833
0.712

0.843
0.612
0.812
0.744

0.881
0.772
0.599

0.839
0.831

0.892

1

Standard deviation; Correlations among study variables are presented in the lower off diagonal and square root
average variances extracted (AVEs) are presented in parentheses along the diagonal. All correlations among study
variables are significant (p < 0.01).

5.2. PLS Analysis and Moderating Effect of Involvement
We used the structural equation model to test the relationship among the rigid and flexible
contents qualities, learner satisfaction, and learner retention. The size of bootstrapping sample that
was used in the PLS analysis was 500. Figure 5 shows the testing results of direct effect hypotheses
(H1~H5), and all of the hypotheses were supported. Specifically, H1 and H2 postulating the impacts
of rigid contents qualities such as system quality (β = 0.120, t = 2.732, p < 0.01) and content quality
(β = 0.297, t = 4.052, p < 0.001) were supported. H3 and H4 postulating the impacts of flexible contents
qualities such as test quality (β = 0.331, t = 4.388, p < 0.001) and activity quality (β = 0.287, t = 6.155,
p < 0.001) were also supported. The results indicate that the impact of flexible contents qualities on
learner satisfaction is a little greater than rigid contents qualities. Further, learner satisfaction was
found to be a strong predictor of learner retention (β = 0.837, t = 28.980, p < 0.001). Thus, H5 was also
empirically supported.
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Figure 5. Standardized structural estimates and testing of direct effect hypotheses.

Finally, we tested the moderating effect of instructor involvement on the relationship between
contents qualities and learner satisfaction. As shown in Table 4, instructor involvement moderates
the effect of test quality (test quality x instructor involvement: β = 0.168, t = 3.184, p < 0.01) and
activity quality (activity quality x instructor involvement: β = −0.126, t = −2.829, p < 0.01) on learner
satisfaction. Specifically, the more deeply the instructor was involved in the test, the more positively it
affected learner satisfaction, whereas the instructor involvement in the activity quality was found to
negatively influence learner satisfaction. In other words, when the instructors were involved in the
class test, learner satisfaction increased, but this was not the case in collective activities. These results
supported H8 (the moderating effect of instructor involvement on the relationship between test quality
and learner satisfaction) and H9 (the moderating effect of instructor involvement on the relationship
between activity quality and learner satisfaction).
Table 4. Moderated regression analysis of the effect of instructor involvement.
Model 1
Dependent variable: Learner satisfaction
Independent variables
System quality
Content quality
Test quality
Activity quality

Model 2

β

t

β

t

β

t

0.115
0.284
0.322
0.319

2.774 **
4.979 ***
6.351 ***
7.639 ***

0.122
0.219
0.248
0.342

2.998 **
3.648 ***
4.450 ***
8.198 ***

0.108
0.185
0.286
0.355

2.688 **
3.165 **
5.260 ***
8.471 ***

0.143

2.963 **

0.158

3.154 **

0.051
−0.092
0.168
−0.126

1.226
−1.540
3.184 **
−2.829 **

Moderating variable
Instructor involvement
Interactions
System quality * Instructor involvement
Content quality * Instructor involvement
Test quality * Instructor involvement
Activity quality * Instructor involvement
R2
Adjusted R2
F
∆R2

Model 3

0.822
0.818
229.666 ***
-

** p < 0.01, *** p < 0.001.

0.830
0.825
192.669 ***
0.008

0.846
0.838
118.005 ***
0.016
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6. Discussion and Implications
This study shows the positive association of learning environment qualities with learner
satisfaction and learner retention. It further notes the association between the instructor involvement
in the e-learning environment and learner satisfaction; both rigid content quality and flexible contents
quality impact learner satisfaction and are consequently associated with learner retention. The degree of
the instructor involvement with respect to the environmental quality was slightly different depending
on the quality of contents for either flexible contents qualities (e.g., test and activity) or rigid contents
qualities (e.g., system and content), and the impact of flexible contents quality was a little greater than
that of rigid contents (system quality: β = 0.115, content quality: β = 0.284 vs. test quality: β = 0.322,
activity quality: β = 0.319). Moreover, the behavior of the moderating variable to the flexible contents
quality was also noted with respect to the construct quality—whether it is a structured construct (tests)
or less structured (activities). More specifically, the more deeply instructors were involved in the
learning process, the more strongly the tests influenced learner satisfaction (β = 0.168), whereas the
lesser involvement in activities positively influenced learner satisfaction (β = −0.126).
Interestingly, this result empirically demonstrates the changed learning environment and shows
the basic formulation of blended learning. Since education has adopted technology, the learning
environment has expanded from traditional classrooms to websites, and will be further expanded by
incorporating new and innovative technologies, such as smart phones and applications [32]. Under
this changing educational environment, the status of the instructor, the major agent of teaching in the
traditional sense, is worthy of reconsideration. In this respect, the effect of the instructor involvement
noticed in the flexible contents quality is worthy of attention, as compared to the limited influence on
the rigid contents quality.
The dual behavior of instructor involvement reflects the dual properties of the blended learning
environment, which is captured by the two-tier formats in the modified IS Success Model. Instructors,
in the process of implementing the e-learning contents, inevitably encounter the issue of manageability,
either for flexible or rigid contents. Without the assistance of technology, the e-learning objectives
cannot be attained; in this regard, the instructor’s active involvement in the system design or
cooperation with system developers is suggested. Regarding the rigid contents quality (system
and pre-set contents), the instructor is a relevant third party who is actively involved in, but governed
by, the system; whereas with the flexible contents quality (tests and activities), the instructor is fully in
charge, which is represented as the moderating effect of instructor involvement. Therefore, the status
of instructors is modulated as a facilitator in e-learning, and the instructor interfaces in two ways.
As a practical implication, this study implies the paradigm shift in the instructor–technology
relationship in technology-assisted blended learning. As mentioned, teaching is not the sole
responsibility for the instructor anymore; rather, technology, as a medium of teaching, should be
seriously considered as a relevant partner in e-learning. The optimum outcome of teaching in this
changed educational environment is obtained only by cooperative engagement and the proper
collaboration of the two agents of teaching—technology and instructor. Therefore, the system
developer’s invisible role in dealing the hybrid contents should be seriously considered for improving
the learning environment’s qualities, especially in designing rigid contents, which subsequently affects
learner satisfaction.
Along with this, the effect of the instructor involvement in flexible contents on learner satisfaction
shows another practical implication from the instructor–learner relationship. It should be reconsidered
regarding learner motivation and autonomy, especially in higher education. The dual moderating
effects—high involvement in tests and low involvement in activities—shown in this study, reflect
the features of a meaningful learning experience in higher education—higher motivation toward the
personal assessment of tests and more autonomy in collective activities [43,62]. This result demonstrates
that learner activities should be perceived as another learning phase, and should be autonomous.
The finding also has significance in the paradigm shift of the instructor–learner relationship, implying
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the instructor’s proper and sensitive involvement, and has a practical significance for online learning
system developers, instructors, and teachers in designing or operating e-learning programs.
Moreover, this study makes a meaningful theoretical contribution, as it is the first study
undertaken in a large-scale classroom at the university level. As one of the rare studies in information
systems, this study initially classified the learning environments into two types—rigid contents
and flexible contents qualities—and proposed the modified IS Success Model and tested the two
contents qualities by means of the moderating effect of instructor involvement. Thereby, the two-tiered
classification of e-learning environment qualities was confirmed, so as to represent the changed
education environment of blended learning. Further, most of the research on e-learning has focused
on the agent of learning—student’s learning effects or the variables that affect student’s learning or
satisfaction—while this study focuses on the instructor, the agent managing the learning environment,
to find a moderating role in e-learning, which is meaningful and will be further studied with the
educational paradigm shift [63]. The learner’s positive perception of the e-learning experience
reinforces the positive attitude towards learning, and strong retention intention will eventually
contribute to self-directed learning. Therefore, the study results show that a successful e-learning
experience is significant not only in determining pedagogies of higher education, but also regarding
student commitment to university learning.
However, the present study also has some limitations. First, most participants of this study were
majors of one subject at K-University, which limits the generalizations of the results to all learners of
e-learning. Second, as stated above, whereas the discriminant validity between content and satisfaction
was established by using the χ2 difference test [61], that was not supported by using the AVE test [59],
which is a more rigorous test than the χ2 difference test [61]. Therefore, future research should analyze
a wider range of respondents and the discriminant validity of the constructs. Finally, the instructor
who observed this course has taught the course more than 6 times since 2012 before conducting the
survey in 2015. In saying that, though, the instructors’ experience on e-learning has not been properly
included in this study. Therefore, it adds to the limitations of this study. Future studies will measure
how the instructors’ experience of e-learning affects student satisfaction, because the instructor’s
experience of e-learning in the past has a significant impact on the results.
7. Conclusions
The present study converges asynchronous e-learning with the instructor role. It explores the
learning experience by extending the learning environment to the LMS platform, and by incorporating
the term involvement into the traditional instructor role in IS Success Model. Despite the difference
in the knowledge-delivering mechanism, blended learning is versatile to manipulating the authentic
learning pedagogy and modern technologies to create a hybrid environment of traditional classroom
and e-learning.
As a study on the transformation of traditional classroom learning, this study reconsiders
educational issues. The changed learning environment makes us reconsider the paradigm shift
of the instructor–learner relationship on the one hand, and instructor–technology on the other hand,
and implies a consequent pedagogical change in terms of educational goals, structural model and
design, and learning processes to enhance educational effect—learner satisfaction, retention, evaluation,
etc.—for a more meaningful learning experience.
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