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Abstract

Purpose – This study aims to propose and validate a model for e-Learning success based on students’
experiences in the “new normal.” To achieve this goal, this study focused on answering three research
questions: (1) What are the students’ experiential factors that impact e-Learning? (2) How do these experiential
factors affect e-Learning success? (3) In what ways does a multimethod provide a comprehensive perspective
and an in-depth understanding of students’ e-Learning experiences in the new normal?
Design/methodology/approach – This study applied a mixed-methods sequential approach using
exploratory, confirmatory and complementary studies. First, this study undertook a text-mining exploratory
analysis of the review data to extract e-Learning topics. Then, based on the Information Systems (IS) success
model, this study identified an integrated framework drawn from the results of the text-mining analysis.
Second, this study proposed an e-Learning, experience-based success model and corresponding hypotheses
and conducted a confirmatory study with surveys to validate the model. Third, this study conducted in-depth
interviews to better identify the phenomenon of interest.
Findings –The five factors extracted from the first stage are system quality, lecture content, teaching quality,
online interaction and achievement. This study subsequently confirmed the significant relationships between
the e-Learning success factors in the second stage based on the IS success model. Finally, a complementary
study identified the importance of interactivity for e-Learning success in the new normal.
Originality/value – To the best of the authors’ knowledge, this paper is the first to develop an e-Learning
success model using a comprehensive mixed-methods approach.
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Introduction
Advances in information and communication technologies have brought many changes, not
the least of which is the ability to share knowledge anytime, anywhere (Mart�ınez-Torres et al.,
2008). Moreover, the educational environment has dramatically changed in response to the
COVID-19 pandemic, resulting in a new emphasis on e-Learning (Li and Lalani, 2020). Because
of the pandemic, various social and economic activities were moved into contactless
environments that constitute a “new normal” for their conduct. This new normal refers to these
changes in our behavior during or after the pandemic (Elnaj, 2021). The pandemic forced the
global shutdown of many, if not most, offline educational activities in the academic field. It has
led to pervasive e-Learning as a type of contactless digital technology (Adedoyin and Soykan,
2020; Almaiah et al., 2020). e-Learning refers to the use of technology to create educational
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experiences (Horton, 2001). Even in business, training employees with technology-based
educational tools is essential in improving their performance (Bates and Bates, 2005). However,
e-Learning is a departure from more traditional approaches to education, such as the
“cramming”method of teaching (Allen andSeaman, 2008; Cheng, 2012).A combination of social
network services, real-time interactive systems and online forums might attract and motivate
learners to participate in e-Learning (Farhan et al., 2019).

Universities have used e-Learning quite effectively to conduct higher educational courses
(Laurillard, 2004). There are two types of e-Learning in higher education; massive online open
courses (MOOCs) and online universities. A popular trend in e-Learning, MOOCs provide high-
quality educational systemsworldwide to all whowant to take them. The rise of MOOCs stems
primarily from a desire to accommodate the needs of busy professionals and individuals who
wish to add to their skills, degrees or knowledge in specific areas. Online universities, the
second type of e-Learning, support distance and open learning programs to earn their degrees
online. For example, the Massachusetts Institute of Technology in the United States offered
virtually all of its courses online in 2007. The Open University in the UK has widened access to
the highest standards of scholarship in higher education (Wu et al., 2006).

However, despite the growing use of e-Learning, little research exists on the concepts or
elements of e-Learning success. Many previous studies have indicated that e-Learning has a
lower substitution effect on traditional learning systems and a lower degree of users’
satisfaction than expected (Packham et al., 2004). In addition, it is not cost-effective (Islam,
2016; Mohammadyari and Singh, 2015). Without the active participation of learners,
e-Learning systems cannot produce successful outcomes in terms of increased learning
performance. Many learners enroll in e-Learning courses, but few of them pass (Contini et al.,
2018; Sun et al., 2008). According to MOOCs data, the completion rate of e-Learning courses
was only 3.13% in 2017–2018 (Lederman, 2019). Low completion rates cause negative
e-Learning experiences for both instructors and students. Thus, e-Learning success in this
study means high completion rates in courses taught exclusively online. Moreover, research
lacks the various aspects of the success, or lack of it, of e-Learning. Most studies treat success
as a single element of either the system (Packham et al., 2004; Wang et al., 2007), the lecturer
(Bacca et al., 2014; Oliver and Herrington, 2003) or the student (Chen and Liu, 2013).

An information system consists of four components: task, people, roles and technology
(O’Hara et al., 1999). People perform tasks with roles using technologies. Roles (or structure)
refer to “the communications, authority and workflow systems within the organization”
(O’Hara et al., 1999, p. 64). Similarly, in an e-Learning context, students’ experiences are
compounds formed by the relationships between e-Learning’s four components: Teachers
perform lectures to students using e-Learning systems. Tasks in e-Learning refer to lectures,
and technology relates to the e-Learning system itself. Teachers and students represent
people and roles together in the e-Learning context. We adopted the Information Systems (IS)
success model (DeLone andMcLean, 2003) as an overarching theory because this study takes
a holistic view not only of the e-Learning system but also of its various aspects (e.g. learning
system, student and lecture) related to the realization of e-Learning. The IS success model
explains the major dimensions of these aspects and the relationships between them that
account for IS success. Because e-Learning occurs based on the interactions between students
and lecturers through a learning system, several critical dimensionsmaywork together to the
success of e-Learning. It is, therefore, appropriate to use the IS success model in holistically
examining e-Learning success. Previous research also applied the IS successmodel to explore
e-Learning success (e.g. Shahzad et al., 2021; Al-Fraihat et al., 2020; Subaeki et al., 2020; Freeze
et al., 2019), but not with a holistic view, as we do in this study.

We proposed in our study to validate the e-Learning success model based on factors of
students’ experiences with e-Learning in the new normal. To achieve our goal, we focused on
answering three research questions:
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RQ1. What are the students’ experiential factors that impact e-Learning?

RQ2. How do these experiential factors affect e-Learning success?

RQ3. In what ways does a multimethod provide a comprehensive perspective and an in-
depth understanding of students’ e-Learning experiences in the new normal?

We applied a mixed-methods approach to these questions by combining qualitative and
quantitative study methodologies. First, we conducted topic modeling through a text-mining
analysis of students’ actual reviews of MOOCs. By collecting these views of practical learners,
this study can compensate for the lack of previous empirical research. Significant issues and the
hidden structure of e-Learning services can be discerned from an analysis of the experiential
factors embedded in students’ reviews. Second, we interpreted the extracted experiential
factors of e-Learning’s use of the IS success model using the exploratory study results and
developed an e-Learning success model. Third, we conducted a survey of e-learners to validate
the proposed research model. Lastly, through a complementary study, we gained additional
insight into our results by analyzing in-depth interviews of 34 participants. Consequently, this
study provides a comprehensive e-Learning success model. Using our results, providers of e-
Learning services can devise practical guidelines for developing e-Learning systems that
achieve their educational goals within the context of contactless technology.

Conceptual background
e-Learning in new normal
e-Learning consists of two components: learning and technology. Learning is acquiring
knowledge or modifying existing knowledge, and technology facilitates the learning process
(Aparicio et al., 2016). The concept of e-Learning first emerged in the 1960s under the term
“Computer-Assisted Instruction” (Anderson, 2008). Since its initial conceptualization, this
idea has been evolving. In higher education, what universities will be like in the next
millennium is a simple but critical question (Lee, 2001). It is still being answered with the
emergence of various modalities of e-Learning, the twomajor types beingMOOCs and online
universities. Both support learners who cannot reach universities or specialized courses
because of geographic, economic or political constraints (Aparicio et al., 2016).

Although earlier studies of e-Learning focused on course content and activities (Brox et al.,
2004), recent studies have addressed more diverse issues. Some studies have tried to identify
the adoption of e-Learning systems (Chen and Liu, 2013; Lee et al., 2005). Some other studies
sought to evaluate learners’ perceived satisfaction with e-Learning (Aggelidis and
Chatzoglou, 2012; Sun et al., 2008). For example, Sun et al. (2008) empirically identified
seven critical factors that affect learners’ perceived satisfaction – computer anxiety,
instructors’ attitudes toward e-Learning, e-Learning course flexibility, e-Learning course
quality, perceived usefulness, perceived ease of use and diversity in assessments. Meanwhile,
numerous post-pandemic studies are underway to prepare for a new normal era. Discussions
in the research related to the new normal perspective have focused on the role of technology
and on efforts to understand the popularization of contactless education services. As the use
of e-Learning increases after the pandemic, some researchers are focusing on how e-Learning
systems can technically support instructors and learners (Bozkurt and Sharma, 2020; Elhaty
et al., 2020;M€uller et al., 2021; Pham andHo, 2020; Rashid andYadav, 2020). Other researchers
are primarily concernedwith discussing e-Learning usage and its importance in each country
after the pandemic (Alhumaid et al., 2020; Naddeo et al., 2021; Phuthong, 2021; Tria, 2020).

Despite the differences in e-Learning research as the usage of e-Learning increases, the factors
for its success remain unclear. Previous studies have indicated that users’ participation, adoption
and satisfaction with e-Learning are important, and their antecedents as critical success factors
have been revealed. Nevertheless, there is doubt: What are the essential factors for success?

e-Learning
success in the
new normal



Successful outcomes can be assessed according to grades and independent learning performance
at the individual level. Froma holistic perspective, the relationships between the factors extracted
from students’ experiences are essential to its success in exploring the mechanism.

e-Learning success
e-Learning is a web-based system that makes information or knowledge available to users or
learners without temporal or geographic limitations. e-Learning success refers to the degree to
which a student evaluating the e-Learning system believes that taking an e-Learning course is
worthwhile (Kim et al., 2003). Evaluating an e-Learning system requires attentiveness to its e-
Learning components and their relationships fromabroader perspective. e-Learning operates on
four elements: students, teachers, lectures and systems. A student takes a course (i.e.
participates, completes assignments and asks questions) via an e-Learning system. A teacher
offers material through lectures and answers students’ questions via the e-Learning system.
Although e-Learning has advantages over traditional face-to-face education (Piccoli et al., 2001),
major concerns include time, labor-intensiveness and the material resources required to operate
e-Learning environments. The costly low-completion rate of implementing e-Learning courses
discussed byArbaughandDuray (2002) deservesmanagement and systemdesigners’ attention.

Many researchers from the education and IS fields have identified important variables
contributing to e-Learning success. The technology acceptance model (Ajzen and Fishbein, 1977;
Davis, 1989) and the expectation and confirmation model (Bhattacherjee, 2001; Wu et al., 2006)
have partially contributed to the current understanding of e-Learning success. These models
focus on technology. A summary of the literature relevant to all factors vital to e-Learning
activities and affecting e-Learning satisfaction is presented inTable 1.Many studies (e.g. Shahzad
et al., 2021; Subaeki et al., 2020) have addressed adopting an e-Learning system with a single
method such as an experiment or a questionnaire. For example, Mohammadi’s study (2015)
integrated the technology acceptance model into the IS success model to identify constructs
influencing the use of e-Learning. However, these efforts focused on the use of e-Learning, not on
its success from the perspective of the students’ experiences, and only considered factors for the
system and the student. There is also a lack of research that encompasses the learning system,
lecture, teacher and students in termsof success.Accordingly, these knowledgegaps illustrate the
need to develop a comprehensive framework for assessing e-Learning success.

IS success model from a student experience perspective
The IS success model provides a comprehensive understanding of the factors that determine
IS success (DeLone andMcLean, 2003). The six critical success dimensions commonly used to
evaluate service or platforms based on IS are system quality, information quality, service
quality, use, users’ satisfaction and net benefit (DeLone and McLean, 2003). This model has
been used as a background theory in the e-Learning context. It is sufficiently applicable if we
look at the e-Learning system as a type of information system because the model evaluates
the success of an information system based on users’ experiences in using it. Applying this to
an e-Learning context, the student is the key factor that determines its success or failure.

Meanwhile, creating a secure customer experience is a principal management objective in
various areas. The concept of customer experience (CX) refers to a customer’s holistic
perception of a brand. In the business field, CX is formed through the interaction between a
customer and an organization during a customer’s purchase journey (Lemon and Verhoef,
2016). Customers’ experiences also encompass their interactions with a specific brand or
service. In other words, every service exchange leads to CX, regardless of its nature and form
(Schmitt et al., 2015). CXmanagement aims to ensure that customers’ experiences match their
expectations at every point of contact (Thompson and Kolsky, 2004). Accordingly, providers
of educational services must pay attention to students’ experiences and expectations
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(Hero and Lindfors, 2019). This study defines a student’s experience as their cognitive and
emotional responses to an educational service over an entire learning journey.

Research methodology using a mixed-methods approach
This study applied a mixed-methods approach to obtain and test an in-depth understanding
of the research model. Mixed-methods research overcomes the limitations of a single method
and provides an integrative view of its findings (Lee et al., 2020; Venkatesh et al., 2013, 2016).
This study closely follows the approach suggested by Venkatesh et al. (2016) for leveraging
the full potential of mixed-methods research. As for the mixed-methods research design, this
study adopts developmental and complementary purposes by using a sequential design.

To answer our research questions, we conducted the research procedure illustrated in
Figure 1. First, as an exploratory study, we undertook a text-mining analysis of the review
data to extract e-Learning topics. Second, we used the IS success model (DeLone andMcLean,
2003) to identify an integrated framework drawn from the results of the text-mining analysis.
Third, we proposed an e-Learning experience-based success model and corresponding
hypotheses. Fourth, a confirmatory study was conducted with a survey to validate the
proposed research model. Fifth, as a complementary study, the authors conducted in-depth
interviews to better identify the phenomenon of interest (Srivastava and Chandra, 2018).
Lastly, we found and developed integrative inferences (i.e. meta-inferences) obtained from the
mixed-methods research (Tashakkori and Teddlie, 2008; Venkatesh et al., 2013).

Stage 1: exploratory study
Research methods
We used text mining to pursue a topic modeling approach for the exploratory study. With the
recent increase in online communication, many researchers have attempted information
exploration and topic extraction using text mining (Ghosh and Guha, 2013; Zhao et al., 2011).
Therefore,we also applied topicmodeling, a text analysismethod that extracts and summarizes
information from documents (Li et al., 2019). Topicmodeling supposes that a document’swords
are grouped into a specific topic, calculates the probability of each topic occurring and extracts
topics as sets of words likely to correspond to each topic (Blei, 2012). This method is beneficial
for collecting and analyzing extensive opinions without the risk of reflexivity.

We thus applied latent Dirichlet allocation (LDA) topicmodeling to extract and summarize
document information (Blei, 2012). This topic modeling enables observations to be explained
by unobserved groups that reveal why some parts of the data are similar. Using this method,
significant issues and unknown e-Learning factors can be discerned from learners’
experiences embedded in the text of their reviews of classes. To collect textual data from
e-Learning reviews, researchers explored the reviews on Class Central, a search engine and
review site for the various e-Learning courses provided by MOOC platforms. Notably, we
used web crawling to collect review data from the Top 50 courses from Udemy and Class
Central. Our collection via web crawling amassed 21,697 reviews on Udemy and 22,512
reviews on Class Central.

Figure 1.
Research procedure

e-Learning
success in the
new normal



Topic modeling analysis requires the determination of numerous topics. Perplexity and
coherence scores were calculated to determine the exact number of topics needed (Khalifa
et al., 2013). Perplexity score measures how well a topic model reflects a document’s content;
the lower the perplexity value, the better the outcome. The coherence score measures the
similarity between words in a topic; the higher this score, the more semantically consistent a
topic is (Khalifa et al., 2013). The perplexity and coherence scores were analyzed using
Python’s TEANAPS package to set the number of topics. Topic modeling between 2 and 15
topics demonstrates that perplexity (�7.47) decreases rapidly, and the coherency score of 0.48
increases when the number of topics increases from 9 to 10. Therefore, nine were chosen as
the appropriate number of topics for topic modeling analysis.

Results
Based on these 44,209 items of review data, the researchers extracted topics mentioned in
e-learners’ experiences, as shown in Table 2. The nine topics selected are as follows: time
management, user interface (UI) quality, video quality, learning material, certification, lecture
quality, interaction within the class, interaction with the lecturer and self-development. A final
step consisted of extraction through deductive logic of the five exploratory factors of system
quality, lecture content, teaching quality, online interaction and achievement (Eickhoff and
Wieneke, 2018). System quality relates to timemanagement, UI quality and video quality from
the text-mining analysis. Lecture content relates to the learning material and personal needs.
Instructor quality is linked to lecture quality from the results of topic modeling. Online
interaction is related to interactions within the class and interaction with the lecturer.
Achievement is related to self-development from topic modeling results. The IS success model
can be used to explain the four components of e-Learning: students, teachers, lecturers and
systems (DeLone and McLean, 2003).

IS success model and integrated framework
This study adopted the IS success model to interpret the factors derived from the exploratory
study and to connect with the IS success model. In the e-Learning context, system quality is
explained by its appropriateness for its intended use and users’ needs. Information quality
describes content issues with e-Learning (Freeze et al., 2019). From an educational viewpoint,
e-Learning service quality explains howwell an instructor delivers knowledge to learners (i.e.
the instructor’s skills and online interactions during the course delivery). These three
dimensions – system quality, information quality and service quality – affect both e-Learning
use and users’ satisfaction; use can influence users’ satisfaction, according to DeLone and
McLean’s model. Lastly, use and users’ satisfaction are direct determinants of net benefit. Net
benefit can measure e-Learning outcomes at the individual level, such as learning
performance. This study adopts the IS success model as a foundational theory for the
integrative framework with meta-inferences from this exploratory study. Using an
integrative framework, this study proposes and validates an e-Learning success model to
identify the critical factors for successful e-Learning.

The integrated framework of this study was developed based on the IS success model, as
illustrated in Figure 2. This study identified five constructs from the exploratory study as
belonging to the four dimensions of the IS successmodel – system quality, information quality,
service quality and net benefits. System quality refers to the desired characteristics of an IS
system, such as usability and availability. The information quality is related to the content
issue. For example, the content provided by an IS should be complete, relevant and easy to
understand. Service quality refers to the overall support or services the provider delivers. Net
benefits are the success measures used within the IS success model. In the e-Learning context,
system quality should bemeasured based on the characteristics of the e-Learning system. And
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lecture content, such as the learning material and personal needs, relate to the e-Learning
content issue. Also, e-Learning provides educational services according to its essential purpose.
For example, a teacher lectures and students interact with the teacher in an e-Learning course.
From the perspective that e-Learning is an information system, five explored factors were
matched to the four dimensions of the IS success model. Two constructs, e-Learning cognitive
involvement and e-Learning satisfaction, were added based on the IS success model’s
functioning as the overarching theoretical basis of this study.

Stage 2: confirmatory study
Research model and hypotheses
Based on the integrated framework from the exploratory study, this study proposes an
e-Learning success model as depicted in Figure 3. According to the integrated framework of
the IS successmodel and the constructs extracted from the exploratory study, four constructs
(system quality reflected in “e-Learning system quality,” information quality reflected in
‘perceived fit of e-Learning content’, service quality reflected in “e-Learning instructor
quality” and “student-instructor online interactivity”) affect the use and users’ satisfaction.
According to the IS success model (DeLone and McLean, 2003), instructor quality and online
interaction are not necessarily exclusive. For this reason, we propose contactless learning
quality as a second-order construct composed of two dimensions, e-Learning instructor
quality and student–instructor online interactivity.

The construct of use (e-Learning cognitive involvement) affects users’ satisfaction
(e-Learning satisfaction). The research model includes five control variables (gender, age,
occupation, main e-Learning platform and prior experience in taking courses). Finally,
e-Learning cognitive involvement and e-Learning satisfaction affect net benefit (e-Learning
achievement). The proposed hypotheses are detailed below.

As one of the critical dimensions influencing IS success, system quality affects the use of
IS (DeLone andMcLean, 2003). System quality in e-Learning includes audio and video quality
as well as the features of the website interface (Novak and Hoffman, 1997). e-Learning system
quality refers to the extent to which the technical aspect of the system supports e-Learning (Gorla
et al., 2010). Prior research posits that student involvement in an e-Learning system is
influenced by the quality of the website interface and the support structure provided (Weaver
et al., 2013). During a student’s use of a higher-quality learning system, higher levels of
e-Learning cognitive involvement are experienced. e-Learning system quality beliefs shape
attitudes about information and system satisfaction (Wixom and Todd, 2005). Prior research

Figure 3.
Research model
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has also indicated that system quality positively affects users’ satisfaction (Ho et al., 2010; Rai
et al., 2002). From the perspective of a student’s experience, most contact points with
e-Learning are through the system. In the e-Learning context, a student cannot experience in
the absence of the technical system itself. Thus, increasing the e-Learning system quality
may increase learners’ satisfaction and involvement.

H1a. e-Learning system quality has a positive effect on e-Learning cognitive
involvement.

H1b. e-Learning system quality has a positive effect on e-Learning satisfaction.

Information quality, the fitness for using the information provided, affects IS use (DeLone and
McLean, 2003). As one type of data provided in the e-Learning context of the educational field,
instructional content is discussed as a unique element of e-Learning (Seok, 2008). Information
quality beliefs shape attitudes about system satisfaction (Wixom andTodd, 2005).Many studies
have found strong support for a positive relationship between information quality and users’
satisfaction (Chae et al., 2001; Chiu andChen, 2005). Thus, an increase in thequality of e-Learning
content should increase learners’ satisfaction. Information quality is also linked to the perceived
fit of e-Learning content. Perceived fit of e-Learning content refers to the extent to which the
content of an e-Learning course matches a user’s learning goal (Goodhue and Thompson, 1995).
The task-technology fit model supports the significance of perceived fit in determining users’
motivations and IS usage (Goodhue and Thompson, 1995). Prior studies have found that
perceived fit in the e-Learning context is one of its core determinative factors (Al-Samarraie et al.,
2018). Therefore, how an e-Learning course matches a student’s personal learning goal is
essential in promoting student involvement. Users’ perceptions that a system can help them
perform tasks promote positive attitudes (Al-Samarraie et al., 2018). Task-technology fit is one of
themain predictors of satisfactionwith e-Learning (Gu andWang, 2015).Thus, an increase in the
perceived fit of e-Learning content should increase learners’ satisfaction.

H2a. Perceived fit of e-Learning content has a positive effect on e-Learning cognitive
involvement.

H2b. Perceived fit of e-Learning content has a positive effect on e-Learning satisfaction.

Service quality reflects customers’ needs for support from providers within IS (DeLone and
McLean, 2003). In the educational field, quality teaching is the primary objective of higher
education (Byrne and Flood, 2003). Teaching quality refers to providing students with
feedback, explaining issues and concepts, making a program enjoyable, motivating students
and understanding their problems (Byrne and Flood, 2003). For all these elements to co-occur
within the context of teaching, a course demands high-quality instructors, high-quality
communication and interaction between the instructor and students. However, the single
most notable feature of e-Learning is the lack of face-to-face contact between instructor and
student(s), which drastically complicates the already difficult job of evaluating quality
teaching. Some studies have approached this overall problem of instructional quality by
emphasizing knowledgeability (e.g. Owlia and Aspinwall, 1996), but others attribute
instructional success to an instructor’s ability to create a learning atmosphere and build good
relationships with students (Fauth et al., 2014; Praetorius et al., 2018). The perspective in this
study is that contactless learning [1] quality refers to the extent of online activities that
promote student learning well. The quality of contactless learning also has been evaluated in
various ways, but no consensus exists on measurement methods and dimensions. Thus,
contactless learning quality in this study consists of two dimensions: e-Learning instructor
quality and student–instructor online interactivity. In terms of dimensionality, contactless
learning quality is a formative second-order construct composed of two dimensions:
instructor quality and student–instructor online interactivity. These dimensions represent an

e-Learning
success in the
new normal



aspect of learning quality that could be a separate construct but remains integral to
contactless learning quality at a more abstract level (Bruhn et al., 2008).

e-Learning instructor quality refers to the extent to which an instructor teaches an
e-Learning course well (Byrne and Flood, 2003). It represents the instructor’s teaching ability.
Students are considered the primary customers of higher education, so teaching them is one
of the e-Learning’s primary services and objectives (Hill, 1995). Therefore, an instructor’s
teaching ability is an essential factor influencing learning effects and e-Learning satisfaction
(Sun et al., 2008). Meanwhile, student–instructor and student–student interactions should be
assessed for their contribution to learning outcomes (Dwyer et al., 2004; Ettinger et al., 2006).
Student–instructor online interactivity refers to interactivity between the learner and
instructor in an e-Learning course (Sher, 2009). In the context of e-Learning, student–
instructor interactions are critical and occur more frequently than in a traditional class.
An instructor (i.e. teacher) must manage students enrolled in an e-Learning course. If a
student needs help related to the course, the instructor should respond and help. In e-Learning
courses, student–instructor interactivity occurs in online forums, posts, comments, direct
messages and e-mail. According to the previous study, students were more involved in online
class discussions when interactive learning was conducted (Jin, 2005). In addition, web-based
learning supports the assumption that interaction is vital to a course’s success (Picciano,
2002). Students were delighted with learning in a highly interactive environment (Jin, 2005).
An increase in interactivity might increase learners’ satisfaction and involvement.

Practical teaching and quality learning in a university settingpromote students’ involvement
in their courses (Biggs, 2011). Among the four components of e-Learning, teaching is a major e-
Learning service and is related to two main actors: instructor and student. When discussing e-
Learning success, we should consider contactless learning quality that reflects instructors’
abilities and their relationships with students. Therefore, this study suggests that high-quality
contactless learning promotes learners’ satisfaction and involvement.

H3a. Contactless learning quality has a positive effect on e-Learning cognitive
involvement.

H3b. Contactless learning quality has a positive effect on e-Learning satisfaction.

The involvement construct is used to study stimulus objects such as consumers’
satisfaction and purchase intention (Beldona et al., 2005). Learning involvement promotes
students’ effort and enhances learning (Tinto, 1987). The more involved students are in
academics, the more they benefit from learning and personal development (Huang and
Chang, 2004). Both concepts of involvement and satisfaction explain consumers’
purchasing behavior in a marketing context (Beldona et al., 2005). For students in an
e-Learning context, the ultimate goal of learning as consumers of educational services is a
high level of academic achievement (Lee and Lee, 2008). The best description of e-Learning
success should, therefore, include achievement. e-Learning cognitive involvement [2] refers
to the perceived relevance of an e-Learning course based on interest in thinking about and
learning information pertinent to an offering (Jiang et al., 2010). e-Learning satisfaction
refers to the degree of favorability of a student’s subjective evaluation of the e-Learning
experience (Gu andWang, 2015). e-Learning achievement refers to the extent of a student’s
perceived attainment in e-Learning (Lee and Lee, 2008). This study suggests the following
hypotheses related to the relationships between e-Learning cognitive involvement,
e-Learning satisfaction and e-Learning achievement.

H4. e-Learning cognitive involvement has a positive effect on e-Learning satisfaction.

H5. e-Learning cognitive involvement has a positive effect on e-Learning achievement.

H6. e-Learning satisfaction has a positive effect on e-Learning achievement.
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Research methods
This study developed a survey instrument that adopted existing validated scales wherever
possible. e-Learning system quality was constructed based on four concepts resulting from
the exploratory study – ubiquity, video quality, audio quality andUI quality. This study used
the exploratory study and previous literature to model the interactivity between instructors
and students. The items for e-Learning cognitive involvement were also adopted from
previous literature (Jiang et al., 2010). According to Jiang et al. (2010), involvement consists of
two dimensions: affective and cognitive involvement. However, students choose an
e-Learning course based on practical needs rather than pure interest and fun in our
context. Thus, this study adopted only cognitive involvement. In the e-Learning context,
cognitive involvement better understands students’ experiences and their solid, practical
learning motivations.

To assess and verify the content validity of the measurement items, four experts in the
field reviewed the survey instrument and checked its face validity (Zikmund et al., 2013).
We then conducted a sorting exercise. The sorting results indicated that the inter-judge
agreement scores averaged 0.87, and the overall placement ratio of items within the
targeted constructs was 0.94. Lastly, we conducted a presurvey with 10 potential
participants and interviewed them about our survey items. All measurement instruments
are listed in Appendix 1. The final measurement items were anchored using a seven-point
Likert scale in which one indicated strongly disagree and seven denoted strongly agree.

Based on the measurement instrument items, individuals who had previous e-Learning
experience (i.e. who had taken any e-Learning course) were surveyed, securing 201 valid
responses. The male-to-female participant ratio indicated a relatively equal distribution of 89
(44.3%) to 112 (55.7%). Most of the respondents were in their 20s (mean 5 23.0, standard
deviation 5 4.7). Most respondents reported their occupation as “undergraduate student”
with the highest distribution rate of 79.6% (160 out of 201 respondents). Lastly, 75.1% of the
participants (151 of 201 respondents) indicated they had taken five or fewer online courses
(mean 5 6.7, standard deviation 5 13.8). Table 3 provides a detailed description of the
respondents’ demographic information.

Demographic variable Frequency Percentage

Gender Male 89 44.3%
Female 112 55.7%

Age (years) (mean 5 23.0, S.D. 5 4.7) 10–19 35 17.4%
20–29 150 74.6%
30–39 11 5.5%
Older than 40 5 2.5%

Occupation Undergraduate
students

160 79.6%

Graduate students 12 6.0%
Office workers 24 11.9%
Others 5 2.5%

Main e-Learning platform University 106 52.7%
Private institute 74 36.8%
MOOCs and others 21 10.5%

Prior experience in taking courses (mean 5 6.7,
S.D. 5 13.8)

Fewer than 6 151 75.1%
6–10 30 14.9%
11–20 13 6.5%
More than 20 7 3.5%

Table 3.
Respondents’
descriptive

demographic statistics

e-Learning
success in the
new normal



Data analysis
Principal component analysis with varimax rotation was used to conduct exploratory factor
analysis for all measures. All but seven items were loaded into distinct factors. Because those
seven showed low factor loadings (lower than 0.60), they were dropped from further analysis.
All items loaded highest into their factors when compared across factors (cross-loadings
< 0.40).

Convergent validity is the degree to which the items that comprise a given construct
measure the same underlying latent variable. Convergent validity is assessed using three
criteria. First, standardized path loadings, indicators of the degree of association between the
underlying latent factor and each item, should exceed 0.70 and be statistically significant
(Gefen et al., 2000). Second, composite reliabilities (CRs) and Cronbach’s alphas should both
exceed 0.70 (Nunnally, 1978). Third, each factor’s average variance extracted (AVE) should
exceed 50% (Fornell and Larcker, 1981). As shown in Table 4, all path loadings exceed 0.70,
all Cronbach’s alphas and CRs exceed 0.80, and all AVEs exceed 0.60. Thus, reliability and
convergent validity are supported.

We next assessed the measurement model’s discriminant validity by comparing the
AVE’s square root for each construct with the correlations between the construct and other
constructs. If the square root of the AVE exceeds the correlation between the construct and
other constructs, this demonstrates discriminant validity. The square root of the AVE for
each construct (i.e. the diagonal terms) exceeded the correlations between the construct and
other constructs (i.e. off-diagonal terms). As shown inTable 5, the square root ofAVE for each
construct exceeded the correlation coefficient between the construct and other constructs.
Hence, the discriminant validity of the measures was established (Hair et al., 2006).

Factor scores for both first-order dimensions of contactless learning quality were obtained
and then used as inputs for the second-order construct. According to the guidelines, we then
evaluated whether the second-order construct was appropriately modeled as a formative
latent construct (Petter et al., 2007). The correlation between the two variables was significant

Construct Standard loading of each item AVE CR Cronbach’s α

e-Learning system quality (LSQ) 0.81, 0.85, 0.90 0.83 0.94 0.89
Perceived fit of e-learning content (PFL) 0.85, 0.91, 0.87 0.87 0.95 0.91
e-Learning instructor quality (LNQ) 0.81, 0.73, 0.87, 0.84 0.77 0.93 0.89
Student-instructor online interactivity (SNT) 0.91, 0.72, 0.86 0.78 0.97 0.86
e-Learning cognitive Involvement (LVM) 0.96, 0.96, 0.73 0.87 0.95 0.91
e-Learning satisfaction (LSF) 0.87, 0.93, 0.96 0.92 0.97 0.94
e-Learning Achievement (LCM) 0.91, 0.93, 0.84 0.89 0.96 0.92

Mean S.D. LSQ PFL LNQ SNT LVM LSF LCM

LSQ 5.11 1.19 0.91
PFL 4.76 1.33 0.46 0.93
LNQ 4.26 1.33 0.41 0.64 0.88
SNT 2.83 1.36 0.20 0.37 0.51 0.88
LVM 4.79 1.47 0.53 0.73 0.53 0.35 0.93
LSF 4.70 1.34 0.55 0.75 0.63 0.39 0.72 0.96
LCM 4.66 1.34 0.46 0.78 0.63 0.43 0.68 0.76 0.94

Note(s): (1) Leading diagonal (bold font) shows the square root of AVE of each construct, (2) Italics font show
over 0.6 value of correlations

Table 4.
Convergent validity
testing results

Table 5.
Descriptive statistics
and correlations
between latent
variables
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and showed a modest correlation (0.51). Because a reflective model would produce a high
correlation (often above 0.80), a formative model seems more proper. Next, we checked
multicollinearity among the first-order constructs. The variance inflation factor (VIF) values
were less than 10, indicating that multicollinearity is not a concern (Alin, 2010). In addition,
the weights of first-order constructs on contactless learning quality also were significant. To
sumup, these tests supported ourmodel with a second-order formative construct and verified
its construct validity.

Hypothesis testing and results
We used SmartPLS 3.0 to examine structural models for hypothesis testing. We selected the
partial least square (PLS) method to analyze multiphase models and the formative second-
order construct (Gefen et al., 2000). We tested our structural model by applying a
bootstrapping resampling technique with 201 cases; 5,000 bootstrap samples; and no
significant change option (Figure 4).

Each e-Learning system quality (H1a) and perceived fit of e-Learning content (H2a)
positively affect e-Learning cognitive involvement. e-Learning system quality (H1b),
perceived fit of e-Learning content (H2b) and contactless learning quality (H3b) all
positively affect e-Learning satisfaction. e-Learning cognitive involvement positively affects
e-Learning satisfaction (H4) and e-Learning achievement (H5). e-Learning satisfaction (H6)
also has a positive effect on e-Learning achievement. However, contactless learning quality
has no direct impact on e-Learning cognitive involvement (H3a). Thus, Hypotheses H1a, H1b,
H2a, H2b, H3b, H4, H5 and H6 are supported. No significant effect of any control variable (i.e.
gender, age, occupation, main e-Learning platform and prior experience taking a course) on
e-Learning achievement was found.

To further explore themediation effect of e-Learning achievement, we conducted amediation
test like that of Zhao et al. (2010). We adopted the PROCESS macro (Hayes, 2012) with a 95%
confidence interval and 5000 bootstraps resample that used bias-corrected bootstrapping in
SPSS, Version 24. The test results showed significant indirect effects of e-Learning system
quality, perceived fit of e-Learning content and contactless learning quality on e-Learning
achievement through e-Learning cognitive involvement and e-Learning satisfaction.

Additionally, we conducted an ANOVA analysis on the differences between different
respondent groups attributable to control variables. As a result, we found a significant
difference in e-Learning achievement on the main e-Learning platform (p < 0.001). As shown

Figure 4.
Structural model

testing results
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in Table 6, when the respondent’s main e-Learning platform is a university, e-Learning
achievement is lower than with other platforms. A possible reason is that some university
classes are mandatory regardless of students’ motivations, so in this case, e-Learning
achievement may be lowered. As for the other control variables, no groups registered
significant differences in e-Learning achievement.

Stage 3: complementary study
Research methods
A complementary study offers complementary inferences and a richer understanding of the
phenomenon through a holistic approach. Srivastava and Chandra (2018) also contended that
using a qualitative method provides a complementary perspective on phenomena in a mixed-
methods procedure. To do so, we conducted in-depth interviews as a complementary study.
In recruiting interviewees, the snowball sampling technique was used as a nonprobability
sampling approach (Biernacki and Waldorf, 1981). The interviewer first hired four
interviewees and then referred them to other potential subjects. The sample size was 34.
The male-to-female interviewee ratio was 52.9% to 47.1%, and most of the interviewees were
in their 20s (44.1%) and 30s (41.2%). Details of participants’ backgrounds are shown in
Table 7.

Interviews used a semi-structured format with open-ended questions. Each of the 34 one-
on-one interviews was 20–40 min in length to obtain detailed responses. We asked each
participant two questions: (1) Is there a difference in the e-Learning experience before and
after the COVID-19 pandemic? (2) If so, how has your e-Learning experience changed? Based
on the responses to the questions, we used both open and axial coding for the interview
transcripts, according to established guidelines (Corbin and Strauss, 2008). Three researchers
performed the coding; to avoid potential bias, one of the coders was not involved in the data
collection. In addition, each coder performed a line-by-line examination of the interview
transcripts during open coding to identify changed post-pandemic experiential factors.

Thirty-two participants said their e-Learning experience changed after the pandemic. We
collected 40 instances, with similar instances grouped for each research model factor. The
interrater agreement scores averaged 0.86. Interrater disagreements were reconciled through
discussion with a separate coder uninvolved in data collection.

Main e-Learning platform Mean SD F p-value

University 4.17 1.24 18.08 0.00
Private Institute 5.24 1.14
MOOCs and others 5.13 1.52

Demographic variable Frequency Percentage

Gender Male 18 52.9%
Female 16 47.1%

Age (years) (mean 5 32.1, S.D. 5 5.9) 20–29 15 44.1%
30–39 14 41.2%
Older than 40 5 14.7%

Occupation Graduate students 12 35.3%
Office Workers 20 58.8%
Others 2 5.9%

Table 6.
ANOVA analysis
results with the main
e-Learning platform

Table 7.
Participants’
backgrounds in the
complementary study
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Results
Table 8 presents experiential factors, sample responses and frequency by course category.
First, most participants said (21 instances, 52.5%) their e-Learning experiences related to
contactless learning quality have changed since the coronavirus pandemic. Specifically, the
number of responses related to student–instructor online interactivity was the highest
(17 instances, 42.5%). Interviewees said e-Learning has become common, and competition in
the online education market has intensified since the coronavirus pandemic. As a result,
online specialized education courses differentiated from offline classes are increasing.
Moreover, they answered that online interaction between students and instructors was
significantly improved because instructors’ online teaching quality was better than before
the pandemic.

Second, e-Learning system quality is the e-Learning experience factor that has changed
since the pandemic, according to the second-largest number of responses (11 instances,
27.5%). According to the interviewees’ responses, considerable investment has gone into the
online education platform to improve system quality such as video quality and functions
significantly. However, as the number of students increased, some responded that network
quality was worse than before the COVID-19 outbreak.

Third, a few participants answered (6 instances, 15.0%) that their e-Learning experiences
related to the perceived fit of e-Learning content have changed since the pandemic. Responses
indicated that self-development opportunities have increased because the number of
e-Learning courses and programs has increased significantly since the outbreak of
COVID-19. According to the complementary study results, this study illustrated that the
e-Learning experience has changed since the pandemic.

Additionally, we asked participants whether the e-Learning experience varied depending
on the course. Based on the results of 34 interviews, we collected 41 instances with similar
instances being grouped for each course category and classified as research model factors.
The interrater agreement scores averaged 0.92. As a result, we identified that the main
experiential factors differ, depending on the e-Learning course category (Appendix 2).

Discussion and implications
Discussion of findings
This study made several significant findings. Our results are summarized in Appendix 3.
During the exploratory study with text mining, five experiential e-Learning factors were
extracted based on the students’ experiences. Based on the IS successmodel, two factors were
added to e-Learning success factors: e-Learning cognitive involvement and e-Learning
satisfaction. Learning involvement and satisfaction have been considered as significant
factors in educational research (Huang and Chang, 2004).

First, a notable result of this study is the emergence of the significant relationships
between e-Learning success factors. e-Learning system quality (H1a, H1b), perceived fit of
e-Learning content (H2a, H2b) and contactless learning quality (H3b) function as major
experiential factors in inspiring high satisfaction among students. e-Learning cognitive
involvement (H4) generates strengthened e-Learning satisfaction. e-Learning cognitive
involvement and e-Learning satisfaction positively and significantly impact e-Learning
achievement (H5, H6). Therefore, when a student of e-Learning is more involved and satisfied,
it leads to achieving students’ educational goals, and e-Learning success will be higher (Seta
et al., 2018). In addition, through ANOVA analysis, we identified a significant difference in
e-Learning achievement by the main e-Learning platform.

Second, contactless learning quality has no direct impact on e-Learning cognitive
involvement (H3a). This lack of impact could be related to e-Learning context-specific
issues. Therefore, we have selected the variable corresponding toUse in the IS success model
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Experience factor

Frequency of
participants
(instances, %) Sample response (User-ID)

e-Learning system quality 9 (11 instances,
27.5%)

After the corona pandemic, the online
education platform has made a lot of
investment, and the video quality and sound
quality have significantly improved (M2)
As real-time online education increases,
more students take classes simultaneously,
causing problems such as network
buffering and connection instability (F15)
After the COVID-19 outbreak, user
convenience features such as sound quality,
playback speed, and lecture
recommendation by learning level have
been greatly improved on the university’s
online education service (M27)

Perceived Fit of e-learning content 4 (6 instances,
15.0%)

I feel that the opportunities for self-
development have expanded as lectures
that were difficult to find before the
coronavirus have been created in various
ways after the coronavirus (M6)
Because the certification-related lectures
that were previously opened offline were
conducted through e-Learning, I can take
the classes I want (F34)

Contactless
Learning
Quality

e-Learning
instructor quality

2 (4 instances,
10.0%)

In the past, e-Learning was watching
videos, but after the corona pandemic,
e-Learning services provided various
additional materials such as projects,
quizzes, and assignments. These are very
useful and helpful (M18)
In the early corona pandemic, e-Learning
instructors taught in the sameway they did
offline. Still, recently, instructors have
specialized in online teaching to utilize
examples, pop-up quizzes, and online
materials to differentiate their classes (F26)

Student-Instructor
online interactivity

17 (17 instances,
42.5%)

As the e-Learning service has changed
significantly compared to the past, it is
possible to communicate with the
instructor in real-time and receive feedback
quickly (F14)
While adapting to e-Learning after the
corona pandemic, sending direct messages
or chatting with instructors has become
commonplace (M16)
As e-Learning becomesmore common, I felt
that instructors have an active online
interaction with students. My satisfaction
with online education has increased
because I can ask questions anytime (M23)

Subtotal 19 (21 instances, 52.5%)
No change 2 (2 instances, 5.0%)
Total 34 (40 instances)

Table 8.
Result of the
complementary study
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as e-Learning cognitive involvement in the e-Learning context. H3a was not supported
despite the importance of contactless learning quality because e-Learning does not play a
sufficient role inUse. In other words, this result suggests the possibility of other appropriate
variables (e.g. participation, attendance) corresponding to Use in applying the IS success
model to the e-Learning context.

Third, the results of the complementary study described how the e-Learning experience
has changed because of the COVID-19 pandemic. Students’ e-Learning experiences related to
contactless learning quality, e-Learning system quality and perceived fit of e-Learning content
have changed since the pandemic. These results gave us the idea that we achieved better
e-Learning success in the new normal. In the implications section, we present the details of
this idea derived from the complementary study. Therefore, the complementary study
identified the complementary inferences applicable to our theoretical research model in the
second-stage confirmatory study. This result was achieved by following the guidelines of the
mixed-methods approach (Srivastava and Chandra, 2018).

Implications for research
This study has several implications for research. First is the proposal of an e-Learning success
model based on student experiences and the IS successmodel (DeLone andMcLean, 2003). This
is important because it is a step toward a comprehensive framework to achieve e-Learning
success in the new normal (Belleflamme and Jacqmin, 2016). At the beginning of this study,
e-Learning experiential factors were extracted from an exploratory study to understand
e-Learning better. This exploration considered the previous e-Learning literature and students’
experiential factors derived from online reviews. In other words, this study has been hardened
to reflect reality and can apply the proposed e-Learning success model to education in the new
normal era. Specifically, as early research of e-Learning in the new normal, this study fills the
gaps in the existing studies by proposing a holistic e-Learning success model that overcomes
the limitations of recent post-pandemic paperswhose authors focused only on the technological
aspects of e-Learning. It also validated the e-Learning success model and revealed the
importance of the instructor–student online interactivity constructs in the new normal era.

Second, our study validated the e-Learning success model from a mixed-methods
approach. This approach and meta-inferences from exploratory, confirmatory and
complementary analyses explained the e-Learning success model. By combining various
methodologies (i.e. text mining, a survey and in-depth interviews) with a theoretical
background (Lee et al., 2020; Venkatesh et al., 2013, 2016), we created a robust model and
conducted discussions based on the study’s findings. Moreover, the third-stage study
presented complementary insights that the e-Learning experience has changed because of the
COVID-19 pandemic. Thus, our study is an example of the capabilities of the mixed-methods
approach in helping to obtain complementary inferences and in furthering a richer
understanding of the phenomena of interest.

Third, our work extended the IS success model into the e-Learning context. A previous
study sought to identify the key success factors in e-Learning without considering lectures
(Wang et al., 2007). Because of the lack of research considering all components of e-Learning
(i.e. students, teachers and systems) together, this study applied the IS success model in the
e-Learning context to create a holistic e-Learning model. We further conducted post-hoc
analyses to determine if e-Learning cognitive involvement and e-Learning satisfaction
mediate the effects on e-Learning achievement. Most e-Learning studies were conducted by
limiting “service” to those services provided by the system. However, e-Learning is a type of
educational service. This service is more related to lectures and instructors than the
e-Learning system itself. Thus, from a student’s point of view, this study considered the
system and its lecturers and instructors in creating an e-Learning success model.
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Implications for practice
This study offers several practical implications for e-Learning service providers, instructors
and students in the new normal. First, e-Learning service providers should be aware of the
criticality of system quality. In line with system quality affecting the Use of IS (DeLone and
McLean, 2003), e-Learning is a type of information system that should guarantee its quality.
For example, a high-quality website, user interface and video are indispensable. Since a low-
quality system reduces satisfaction and involvement, they must be managed.

Second, this studydiscovered themajor experiential factors that influence students. It canhelp
students to be involved in an e-Learning course and improve their knowledge acquisition and
skills through e-Learning. Because this study suggests seven experiential factors necessary, from
a student’s perspective, to create successful e-Learning systems, students can figure out how to
improve themselves through them. For example, to achieve a successful e-Learning system,
operators of e-Learning systems need to enhance the perceived relevance of a course (e-Learning
cognitive involvement), the favorability of a course (e-Learning satisfaction) and students’
perceived attainment (e-Learning achievement). This study provides a direction for students to
manage the seven student experiential factors and their relationships.

Third, this study suggests guidance for instructors to achieve e-Learning success. From an
instructor’s perspective, our results are useful for practical application. For example, e-Learning
systems need to match teaching materials with students’ learning goals and align lectures with
the proper teachingmethods (Gu andWang, 2015). In addition, they operatewith an awareness of
the key role of instructors and their online relationshipswith the students. To overcome the limits
of one-way communication in e-Learning, providers must promote better presentation skills in
lectures, improve lecture materials and encourage more interaction with students to succeed in
the newnormal.According to the results of our interviews, instructor–student online interactivity
is essential in this new era. Achieving this interaction and interactivity requires researching,
embracing and investing in the new tools and technological enhancements that increase the
possibility of replicating the sense of face-to-face communication. For example, to increase e-
Learning cognitive involvement, new technologies such as metaverse, virtual reality (VR) and
augmented reality (AR) could be applied to e-Learning in the new normal.

Limitations and future research directions
Despite the significant findings of this study, there are some limitations. First, each data
collection involved different subjects. For example, we recruited university students who
enrolled in online courses in South Korea in the second stage. The Korean educational system
may have influenced the results. Korean students have more compulsory courses than
electives.

For this reason, our research may not have revealed the influence of contactless learning
quality on e-Learning cognitive involvement. Because the importance of instructors’ teaching
abilities and instructor–student interactivity has been confirmed in both the previous studies
and in the first and third stages of this study, it is necessary to reanalyze our data with a
generalizable subject.

Second, a longitudinal study design might better understand the dynamic changes that
occur during a student’s entire e-Learning journey. For example, a future study should collect
objective data (e.g. the participation rate of e-Learning, grades) at the end of an e-Learning
course to measure students’ actual achievement and identify any causal relationships
between e-Learning success factors.

Third, a study should consider the types of subjects in future research. This study
proposed and validated a comprehensive e-Learning success model. Each e-Learning success
factor and their relationship should be changed in different subjects because subject-specific
factors can exist. So, future research should consider the influence of subject-specific factors
on the e-Learning success model.
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Lastly, this study considered only one dimension of involvement. When university
students enroll in compulsory courses, pure interest or fun may not have much effect in
general. e-Learning involvement can be regarded as affective involvement when analyzing
other datasets from different research contexts.

Notes

1. An instructor’s teaching is learning from a student’s perspective. This study is based on a student’s
perspective of the learning experience, so the variable was named “contactless learning quality” as
measured by students.

2. According to Jiang et al. (2010), involvement consists of two dimensions: affective and cognitive
involvement. However, in the e-Learning context, most university students choose an e-Learning
course based on practical needs rather than on pure interest and for fun (e.g. compulsory courses).
This study adopted cognitive involvement only to get a better understanding of the experiences of
students who have a strong practical motivation to learn.
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Appendix 1

Construct Item Wording Reference

e-Learning System
Quality (LSQ)

*LSQ1 e-Learning system supports to take the course
anytime anywhere

Self-developed

LSQ2 Audio quality of the e-Learning system is
appropriate to support taking the course

*LSQ3 e-Learning system is well-organized to find what I
need easily

LSQ4 Video quality of the e-Learning system is
appropriate to support taking the course

LSQ5 Overall, the quality of the e-Learning system is
excellent

Perceived Fit of
e-Learning Content (PFL)

PFL1 I can learn what I need in the e-Learning course Kim and Gupta
(2014)PFL2 The e-Learning course gives me what I want to

learn
PFL3 Overall, the e-Learning course meets my

expectation
e-Learning Instructor
quality (LNQ)

*LNQ1 The instructor of the e-learning course is extremely
good at explaining things via the e-learning system

Byrne and
Flood (2003)

LNQ2 The instructor of the e-learning course helps me to
understand the difficult contents easily via the
e-Learning system

LNQ3 The instructor of the e-learning course gives me
helpful feedback on how I am going via the
e-Learning system

LNQ4 The instructor of the e-learning course leads
students to the interest in this course via the
e-Learning system

LNQ5 The instructor of the e-Learning course motivates
me to do my best on this course via the e-learning
system

Student-instructor Online
Interactivity (SNT)

SNT1 I communicate a lot with the instructor taking the
e-Learning course

Sher (2009)

SNT2 I receive help from the instructor taking the
e-Learning course

*SNT3 I obtain a variety of information from the instructor
taking the e-Learning course

SNT4 Overall, I interact a lot with the instructor taking
the e-Learning course

e-Learning Cognitive
involvement (LVM)

*LVM1 Taking the course in the e-Learning system is
important to me

Jiang et al.
(2010)

LVM2 Taking the course in the e-learning systemmeans a
lot to me

LVM3 Taking the course in the e-Learning system is
valuable to me

LVM4 Taking the course in the e-Learning system is
relevant to my interests

*LVM5 Taking the course in the e-Learning system is
needed for me

(continued )
Table A1.

Measurement items
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success in the
new normal



Appendix 2

Construct Item Wording Reference

e-Learning Satisfaction
(LSF)

LSF1 I am satisfied with taking the course via the
e-Learning system

Chiu and Chen
(2005)

LSF2 I Am pleased with taking the course via the
e-Learning system

LSF3 I am contented with taking the course via the
e-learning system

*LSF4 I Am delighted at taking the course via the
e-learning system

e-Learning Achievement
(LCM)

LCM1 I Gain knowledge through taking the e-Learning
course

Self-developed

LCM2 I learn a lot through taking the e-learning course
LCM3 I gain confidence about what I learned taking the

e-learning course
*LCM4 Overall, I achieve a lot taking the e-learning course

Note(s): *Dropped after the exploratory factor analysisTable A1.

Course
category Experience factor (instances, %) Sample response

Number of
Respondents (%)

Humanities e-Learning system Quality
(7, 58.3%), contactless learning
quality (5, 41.7%)

I often take e-classes in the
humanities. It is great to be able to
take them online anytime, anywhere

12 (35.3%)

I took a Greek philosophy online
class recently. With online education,
the most important thing is that the
classes are organized well by
category. In that sense, the last class I
took at MOOC was good
I like history classes. History classes
are entirely different, depending on
who teaches them. The last lecturer I
had in e-Learning was by the most
famous person in Korea

Language
learning

Contactless learning Quality
(6, 66.7%), e-learning system
quality (3, 33.3%)

I recently took an English
conversation class. It was beneficial
when I recorded English
pronunciation and received feedback
from the instructor

7 (20.6%)

When I studied English online
recently, I could get a proper
assignment and answers quickly from
the instructor
I am an office worker in the trade
business. I am too busy to make time
for myself, but the online English
classes I am taking are excellent
because I can study regardless of the
time and place

(continued )

Table A2.
Additional results
of the
complementary study
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Course
category Experience factor (instances, %) Sample response

Number of
Respondents (%)

Certification Perceived fit of e-learning
content (6, 100.0%)

I have taken an e-Learning class to
obtain a computer certificate to get a
job. Looking back on my experience,
studying via e-Learning was the
most efficient way to get a certificate

6 (17.6%)

I got a real estate certificate through
e-Learning. I needed a license to work
in the real estate business. It was
most useful to take classes online to
get a certificate

Business e-Learning System quality
(5, 62.5%), perceived fit of
e-Learning content (3, 37.5%)

I have taken an online MBA course.
Since I am an office worker, I took
classes whenever I had the time, and
it was good to take classes with good
quality whenever and wherever

5 (14.7%)

Since I am a business administration
student, I tend to take a small part of
my university class online. Online
training has the advantage of being
able to find and study what I want
I work in finance. When I am in an
online class, it is essential to take a
finance class that fits my level

Computer
Science

e-Learning System Quality
(4, 66.7%), Perceived Fit of
e-Learning Content (2, 33.3%)

The online engineering courses
provide the best experience when
implementing level learning. I want to
learn what I need

4 (11.8%)

I took amachine learning class online
recently. The e-Learning system
supports me appropriately so that I
can follow the code provided by the
class
I often take Python classes online. I
could concentrate on the class
because the e-Learning system UI is
useful

Total 41 34 (100%) Table A2.

e-Learning
success in the
new normal
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Table A3.
Joint display of
research results
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