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DYNAMIC INTERACTION MODEL OF E-LEARNING READ-
INESS, SELF-REGULATED LEARNING, AND STUDENT-
STUDENT DIALOGUE TO ASSESS E-LEARNING EFETIVE-
NESS

Complete Research paper

Abstract

Learning management systems (LMS) research has been actively conducted over the past four dec-
ades. Since the late 1990s, a significant research stream has included reviewing and analyzing existing
online readiness surveys. A substantial portion of the current research examined (1) the number of fac-
tors in e-learning readiness, (2) the number of items/indicators in each factor, and (3) empirically test-
ed the relationships among predefined factors and indicators. This paper attempts to answer two fol-
lowing research questions. How has the online leamning readiness (OLR) research stream changed over
the past decades? Does our contemporary OLR research address relevant topics that can affect the cur-
rent online leamer's success?

The current OLR empirical research studies have ignored the recent developments in empirical e-
learning critical success factors research. Consequently, they failed to include crucial factors in e-
leaming systems research: self-regulated learning (SRL) and dialogues (student-student and student-
instructor dialogues). OLR research has continuously used outdated self-directed learning (SDL) as a
critical construct. Theoretically, SRL is a better construct.

The concept of OLR and the e-leaming critical success factors model are two different research
streams developed in the distance learning community. This paper expanded the domain of e-
learning readiness research to replace SDL with SRL and to add dialogues (student-student and
student-instructor) variables into a new research domain. We present a dynamic interaction model
of e-learning readiness, SRL, and student-student dialogue to assess e-learning effectiveness. By
integrating SRL and student-student dialogue, this study empirically tested a model of the effec-
tiveness of LMS. The research model is tested using WarpPLS (version 8), which is the structural
equation modeling (SEM)-based Partial Least Squares (PLS) methodology. It provided statistically
significant evidence to suggest that students' readiness for e-learning significantly affected three
areas: self-regulated learning (H1), learning effectiveness (Hz), and student-student dialogue (Hs).

Keywords: Distance Learning, Learning Management Systems (LMS), User-Satisfaction, Effective-
ness, Online Learning Readiness.

The 15" Mediterranean Conference on Information Systems (MCIS) and the 6" Middle East & North Africa
Conference on digital Information Systems (MENACIS), Madrid 2023



Smith et al. /Short Title up to 5 words

1 Introduction

Since 2019, the world has been devasted by the COVID-19 pandemic. It forced all educational institu-
tions in the USA and elsewhere to shift to distance education without time to prepare administrators,
instructors, and students. Further, it has changed how educational institutions deliver education, in-
cluding HyFlex, a new delivery model in which the instructor and students are simultaneously in a
physical classroom and synchronously online through videoconferencing software (Kohnke & Moor-
house, 2021). The growing presence of new delivery modes highlighted distance learning as a critical
strategic tool that guarantees the continuity of the institution's stability and students' education pro-
cesses. With the growing importance of e-learning and the sudden shift to forced distance leaming, a
critical question is: what are crucial student attributes that help e-leamers succeed in the e-learning
process?

Online learner readiness (OLR) is one of many critical success factors that predicts e-learning out-
comes and effectiveness. OLR has long been used to refer to e-leamers' ability to complete online
leaming activities successfully. The origin of OLR can be traced back to the late 1990s, when re-
searchers began to investigate success factors that can influence online learning outcomes. There is a
wide range of divergent opinions about what elements constitute online learning readiness.

Over the past four decades since the late 1990s, a significant research stream has included reviewing
and analyzing existing online readiness surveys. A substantial portion of the current research has ex-
amined (1) the number of factors in e-learning readiness, (2) the number of items/indicators in each
factor, and (3) empirically tested the relationships among predefined factors and indicators.

This paper attempts to answer two following research questions.

How has the OLR research stream changed over the past decades? Does our contemporary OLR re-
search address relevant topics that can affect the current online learner's success?

2 How has OLR research changed over the past decades?

Review of OLR published research in the early 2000s (Aydin & Tasci, 2005; Hoban et al., 2005; Hung
et al., 2010; Mercado, 2008; O’SHEA, 2003; Pamell & Carraher, 2003; van der Rhee et al., 2007,
Watkins et al., 2004) led us to conclude that three sub-elements define OLR concepts: (1) Technical
dimensions including computer self-efficacy, Internet self-efficacy, and online self-efficacy; (2) self-
directed learning (DDL); and (3) motivation. Based on further review of OLR studies published in the
late 2000s (Chung et al., 2020; Horzum et al., 2015; Kirmizi, 2015; Yilmaz, 2017), we have not seen
any fundamental changes in the intellectual structure of OLR research.

Table 1 contrasts the significant differences between OLR research and the E-leaming success model
(Eom & Ashill, 2016, 2018; Eom et al., 2016) regarding critical factors. Some crucial differences be-
tween the two are as follows. First, OLR research utilizes self-directed learning (SDL) (Doo et al.,
2023; Knowles, 1975; O’SHEA, 2003) as the critical construct, while e-learning success model uses
self-regulated learning (SRL) (Broadbent, 2017; Panadero, 2017; Wan et al., 2012).

The heart of the system's view of the e-learning success model (Fig. 2) includes selfSRL, which com-
prises three main processes: motivational, metacognitive, and behavioral. Self-regulated learners are
more motivated to complete the learning process: goal setting, monitoring progress, selecting appro-
priate cognitive and metacognitive, and resource management strategies. As shown in Fig, the dialogi-
cal process is the most significant difference between SDL and SRL. 2. Self-directed leaming was de-
veloped based on the principles of adult education (Knowles, 1975; O’SHEA, 2003), with much less
collaboration among adult learners.
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Second, the OLR model emphasizes the technical dimension of learing readiness. In contrast, the e-
leaming success model considers the role of the instructor as a crucial element of e-learning success.

Table 1 Online learning readiness model vs. E-learning Critical Success Factors Model

Systems Entities Online Learning Readiness | System's View of the E-
Model learning Success Model
Inputs Students Motivation Motivation (Intrinsic and Ex-
trinsic)
Inputs Students Self-directed Learning (SDL) | Self-Regulated Leaming
(SRL)
Inputs Instructor Course Design
Inputs Instructor Instructor (Feedback, Facilita-
tion)
Inputs LMS/CIT Computer Self-efficacy
Internet Self-efficacy
Processes E-learning sys- | Online Self-Efficacy Dialogues (Student-Student
tems and Instructor-Student)
Outputs E-learning sys- | Leamning Outcomes/ Effec- Leaming Outcomes/ Effec-
tems tiveness tiveness

3 Does our contemporary OLR research address relevant topics
that can affect the current online learner's success?

The concept of e-learning readiness and the e-learning critical success factors model are two different
research streams developed in the distance learning community. However, they are two sides of an
identical coin. Nevertheless, the existing online leaming readiness empirical research model has ig-
nored the recent developments in empirical e-learning research in the critical success factors model
(Eom, 2021; Eom & Ashill, 2018). The contemporary OLR research failed to address the pressing and
crucial issues in e-learning systems: SRL and dialogues (Student-Student and Student-Instructor dia-
logues). OLR research has continuously used SDL as a critical construct. Theoretically, SRL is a bet-
ter construct. In e-leaming literature, few studies use SDL anymore.

This paper presents a dynamic interaction model of e-leaming readiness, SRL, and student-student
dialogue to assess e-leaming effectiveness. This model is derived from a system's view of the e-
leaming success model. The contribution of this article lies in its exploration of the relationship
between several e-learning critical success factors and LMS effectiveness, offering a theory-
based foundation for future OLR and LMS empirical studies.

4 System's View of the E-learning Success Model

To tackle our research question on the effect of self-efficacy and SRL on OLR and LMS effectiveness,
we must base our research on a new theoretical foundation. The systems view of the e-leaming suc-
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cess model, Fig. 2, emerged as a new e-leaming research framework for advancing our empirical e-
leaming research toward solid theory building. A system's view of e-leaming systems sees distance
leaming systems as a dynamic set of interdependent sub-entities interacting together, and e-learning
systems are not explainable from characteristics of isolated sub-entities. The components of a systemic
model consist of inputs, processes, and outputs. The inputs of the distance learning systems consist of
the human (students and the instructor) and design dimensions, including LMS and communication
and information technology (CIT). See Eom (2018) for a detailed description of this view.

INPUT PROCESS OUTPUT
SELF-REGULATORY LEARNING

STUDENTS —————# MOTIVATIONAL PROCESS
e Motivation - Exceptional Efforts
e Engagement/Efforts - Self-determination .
INSTRUCTOR »» Learning
e Course Design ~ »| METACOGNITIVE LEARNING PROCESS Outcomes
e Facilitating - Planning, Organizing, Executing, Monitoring, Evaluating,

Discourse/ Correcting

Communication BEHAVIORAL PROCESS
e Instruction including Cognitive & Metacognitive Strategies

assessment & - rehearsal, elaboration, organization, critical thinking,

feedback metacognitive self-regulation ) )
LMS/IT ) - Resource Management Strategies — > Satisfaction
e Information Quality M - time & study environment, effort regulation, peer learning, help
e System Quality seeking
* Digital Distance DIALOGICAL PROCESS

Learning Tools .

- Student-Student Dialogue
- Student-Instructor Dialogue

Information
Processing
Style

Psychological
Differences
(Psychological

Learning Styles Personality
(Physiological) (Affective)

Figure 2. System's View of E-learning Success (Source: Eom and Ashill 2016)

The process is the bridge that connects input and two outputs: learning outcomes and student satisfac-
tion. Leamning outcomes in e-learning success models are often referred to as LMS effectiveness in
OMR empirical studies. The other crucial element of the e-learning success model is self-regulated
leaming (SRL). The SRL process includes motivational, metacognitive, and behavioral processes.
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LMS/IT are a sub-element of e-learning systems. The output of e-learning systems are learning out-
comes and student satisfaction.

5 Research Model

The research model (Fig 3) is derived from the system's view of the e-learning success model. There-
fore, the two dependent constructs (SRL and student-student dialogue) are the critical difference be-
tween the current research model and previous online learning readiness research model in the litera-
ture. No other previous research attempted to investigate the effects of e-learning readiness on SRL
and SS dialogue. The systems view emphasizes dynamics among inputs, processes, and outputs of e-
leaming systems. Unlike most empirical readiness studies (Martin et al., 2020; Torun, 2020) that typi-
cally use e-leamning readiness as a single construct to predict e-learning outcomes, our model (Figure
3) includes two process variables. The research model examines readiness as a predictor of learning
effectiveness (H2) and readiness as a predictor of self-regulation learning behavior (Hi) and student-
student dialogue (H3).

Readiness

Effectiveness

SSDialogue

Figure 3. Research Model

5.1 E-learning Readiness

The online leaming readiness (OLR) concept is a multidimensional construct comprising the following
sub-dimensions: self-directed leaming; motivation for learning; leamer control; computer and Internet
self-efficacy; and online communication self-efficacy. Few studies explore the relationship between
OLR and SRL. SRL is a dynamic process in which the learner actively manages the learming process.
The learning process consists of setting learning goals, planning strategies to accomplish the goals,
including time management, monitoring the differences between goals and performances, and posi-
tively interacting with the instructor and fellow students. Consequently, online leaming readiness fa-
cilitates and bolsters this process.

Therefore, we hypothesize:
H1: Online Leaming Readiness will be positively related to self-regulated leaming.
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A large number of empirical studies on online leaming readiness investigated the associations between
OLR and e-leaming effectiveness. Each subdimension of OLR (self-directed learning, motivation,
computer self-efficacy, and online communication self-efficacy) has shown that each variable by itself
and taken together positively associated with learning effectiveness (Fang & Choi, 2022; Martin et al.,
2020; Torun, 2020).

Therefore, we hypothesize:
H2: Online Learning Readiness will be positively related to LMS effectiveness.

In e-learning empirical studies, comprehensive studies explored the effect of student-student interac-
tion and student-instruct interaction on positive student learning outcomes (Borokhovski et al., 2015;
Eom, 2018; Eom & Ashill, 2018; Luo et al., 2017; Sher, 2009; Yu et al., 2020). However, few re-
search investigated the relationships between OLR and student-student dialogues. Self-directed leam-
ing is a learning strategy and learner-managed process in which learners are actively involved in plan-
ning, monitoring, and controlling the whole process with high motivation. Therefore, expecting a posi-
tive relationship between OLR and student-student dialogue is highly plausible.

Therefore, we hypothesize:

H3: Online Leaming Readiness will be positively related to Student-Student Dialogue.

5.2 Student-Student Dialogue

The study is the first one where the two independent constructs (SRL and student-student dialogue)
are introduced. No other previous studies in OLR research attempted to investigate the effects of e-
leaming readiness on SRL and SS dialogue.

Self-directed leaming (SDL) constructs have been considered a subdimension of OLR, as shown in
Fig. 1. In contrast; self-regulated learning has been identified as a critical success factor of e-learning
success factor (Eom & Ashill, 2018). According to Knowles (1975, p. 18) (1975), self-directed learn-
ing is defined as follows:

A process in which individuals take the initiative, with or without the help of others, in
diagnosing their leaming needs, formulating leaming goals, identifying human and mate-
rial resources for learning, choosing and implementing appropriate leaming strategies,
and evaluating learning outcomes.

The above definition does not differentiate the concept of SDL and SRL. A key feature of definitions
of SDL is understanding the historical background tied to adult education in the literature. SDL re-
search historically related to adults who engaged in self-directed learning processes (O’SHEA, 2003).
On the other hand, SRL can be better understood with e-learing. SRL refers to students' ability to set
leaming goals and manage the learning process with high intrinsic motivation. SRL is perhaps the
most important predictor of students' success in e-leamning. We must understand the constructivist
leaming paradigm to see the association between student-student dialogue and self-regulated learning.
Eom and Ashill (2016) reviewed the constructivist leaming paradigm as a base for studying e-leaming
environments. They described the roles of student-student dialogue in the success of e-learning as fol-
lows (Eom & Ashill, 2016, p.188):
" Another school of thought, collaborativism, assumes that knowledge is socially and collab-
oratively constructed through sharing. Accordingly, involvement, interaction, and dialogue
between students and between the instructor and students are viewed as being critical ingre-
dients to the success of e-learning."
Student-student dialogue is an indispensable ingredient to building knowledge socially and col-
laboratively. Therefore, we hypothesize:
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H4: Student-student dialogue will be positively related to Self-regulated leaming.
H6: Student-student dialogue will be positively related to LMS effectiveness.

5.3 Self-regulated Learning

The root of e-learning is the constructivist model of learning. The fundamental premise of the con-
structivist model is that students construct knowledge instead of being transferred from the instructor
to them(Piaget, 1977). Because of this fundamental premise, students' roles should change from pas-
sive learners to active knowledge constructors. Therefore, students must become independent learners
as well as collaborative learners. The heart of the system's view of the e-leaming success model in-
cludes SRL, which comprises three main processes: motivational, metacognitive, and behavioral. Self-
regulated leamers are more motivated to complete the learning process: goal setting, monitoring pro-
gress, and selecting appropriate cognitive and metacognitive, and resource management strategies
(Eom, 2015; Eom & Ashill, 2018; Song & Kim, 2020).

Therefore, we hypothesize:
H5: Self-regulated Learning will be positively related to leaming effectiveness.

5.4 LMS Effectiveness

E-learners' learning outcomes and satisfaction have been two primary dependent constructs in empiri-
cal e-learning studies (Eom & Ashill, 2016, 2018). In most cases, learning outcomes are measured by
the perceived level of students' quality of learning experience in online classes. Students' satisfaction is
measured by their willingness to take online classes again or to recommend the instructor of online
classes taken to other students. Therefore, viewing the learning outcomes as the antecedent of satisfac-
tion is logical. Thus, consistent with existing research, we hypothesize the following:

H7: LMS effectiveness will be positively related to leamer satisfaction.

6 Survey Instrument and Sample

The survey questionnaire is selected from a multidimensional model for assessing e-leaming sys-
tems success (ELSS) from the perspective of the e-learner (Wang et al., 2007). The ELSS model is
developed based on DeLone and McLean's (2003) updated IS success model. We slightly modi-
fied the language of some of the items of the ELSS better to fit the perspective of the online uni-
versity student. The survey instrument consisted of 35 items using a seven-point Likert scale rang-
ing from "strongly disagree" to "strongly agree." In this study, all constructs are reflective con-
structs. The population was undergraduate and graduate students enrolled in an online course at a
large university in the Midwest United States. The survey URL and instructions were sent to 2156
valid e-mail addresses. Of those students invited, 809 volunteered responses, with 674 surveys
being complete and usable for a response rate of 31.3%.

DATA AVAILABILITY STATEMENT The data supporting this research's findings are available on request from
the corresponding author.
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7 Research Method and Results

The research model is tested using WarpPLS (version 8), which is the structural equation modeling
(SEM)-based Partial Least Squares (PLS) methodology (Kock, 2022).

7.1 Model Fit and Quality Index

All 10 model fit and quality indices suggest a good model fit. The first three indices (average path co-
efficients (APC), average R-squared (ARS), and average adjusted R-squared (AARS)) are all signifi-
cant at P<0001 level, which is much better than the recommended value at the 0.05 level (Kock,
2022). The model's predictive and explanatory power are well demonstrated, rated by the Average
block variance inflation factor (AVIF) and average full collinearity variance inflation factor (AFVIF).
AVIF is 2.790, which is less than the acceptable value <=5. Further, AFVIF is 4.247, which is less
than the acceptable value. All other five remaining indices illustrate high levels of predictive power.

7.2 Measurement (Outer) Model Evaluation

The measurement (outer) model defines the relationships between the latent variables (constructs) and
their indicators. Evaluation of the reflective measurement model includes (1) estimating internal con-
sistency reliability with several criteria such as Cronbach's a and composite reliability; (2) convergent
validity with the average variance extracted (AVE); and discriminant validity (Hair et al., 2017). All
reliability measures were above the recommended level of 0.70., thus indicating adequate internal
consistency (Fornell & Bookstein, 1982; Nunnally & Bemstein, 1994). The average variance ex-
tracted scores (AVE) were also above the minimum threshold of 0.5 (Chin, 1998; Fornell & Larcker,
1981) and ranged from 0.508 to 0.873. When AVE exceeds .50, the variance shared with a construct
and its measures is greater than the error. This level was achieved for all of the model constructs.

Construct validity is assessed by establishing both convergent and discriminant validities. Convergent
validity refers to the extent to which indicator variables load together and load highly (loading >0.50)
on their associated factors. Individual reflective measures are considered reliable if they correlate
more than 0.7 with the construct they intend to measure. Table 1 shows that most loadings, except
outcoml and outcome?2, were higher than the threshold value .7.

Discriminant validity is "the extent to which a construct is truly distinct from other constructs by em-
pirical standards" (Hair et al., 2017, p.115). It is established when each observed variable loads highly
on its theoretically assigned construct and not high on other constructs. Discriminant validity in PLS
is assessed by comparing the square root of the extracted AVE for each construct with the correlation
between the construct and other constructs in the model. Adequate discriminant validity is manifested
when the square root of the AVE for each construct is larger than the correlation between the con-
struct and any other construct in the model (Fornell & Larcker, 1981). Table 2 shows that the square
root of each AVE is more significant than any correlation among any pair of latent variables, thus
demonstrating discriminant validity.

Table 1. Model validation results
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Constructs and Items Factor Loadings
(Combined
loadings)

Readiness for Online learning (Cronbach's alpha =.830 AVE = 0.668 )

Q21. I am able to easily use the Internet as needed for my studies. 0.776

Q22. I am comfortable communicating electronically. 0.901

Q23. I am willing to actively communicate with my classmates and instruc- | 0.878

tors electronically.

Q24.1 feel that online learning is equal to the quality of traditional class- 0.696

room learning.

Self-regulated Learning (Cronbach's alpha =.920 AVE = 0.807 )

Q25. When it comes to learning and studying, I am a self-directed person. 0.861

Q26. In my studies, I am self-disciplined and find it easy to set aside | 0.923

reading and homework time.

Q27. 1 am able to manage my study time effectively and easily complete | 0.913

assignments on time.

Q28. In my studies, I set goals and have a high degree of initiative. 0.895

Student-Student Dialogue (Cronbach's alpha =.901 AVE =1.000) 0.906

Q32. I feel confident exchanging ideas with other students in online chats | 1.000

or discussion forums.

Effectiveness (Cronbach's alpha =0.950 AVE = 0.870)

Q17. The system has a positive impact on my learning. 0.932

Q18. Overall, the performance of the system is good. 0.950

Q19. Overall, the system is successful. 0.952

Q20. The system is an important and valuable aid to me in the performance | 0.895

of my class work.

Satisfaction (Cronbach's alpha =0.917 AVE =0.923)

Q15. I think the system is very helpful. 0.961

Q16. Overall, I am satisfied with the system. 0.961

Table 2. The correlation among the construct scores (Square root of AVE in the diagonal)

Readiness SRL Effectiveness SS Dialogue Satisfaction
Readiness 0.817
SRL 0.601 0.898
Effectiveness 0.660 0.419 0.933
SS Dialogue 0.720 0.558 0.480 1.000
Satisfaction 0.590 0.376 0.913 0.420 0.961

7.3 Structural Model Results

The results of the structural model are summarized in Table 3. Specific hypotheses (H: through Hv)
are tested. Hypothesis 1 examined the relationship between readiness and SRL. The association was
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positive and significant (f =.413, p <.001). Hypothesis 2 examined the relationship between readiness
and LMS effectiveness. The association was positive and significant ( =.668, p <.001)

Hypothesis 3 examined the relationship between e-learning readiness and SS dialogue. The associa-
tion was positive and significant (f =.722, p <.001). Hypothesis 4 examined the roles of SS dialogue
on SRL behavior. The association was positive and moderate (f =268, p <.001).

The remaining two hypotheses (Hs and Hs) were not supported. The last hypothesis, H7, examined the
association between effectiveness and leamer satisfaction. The association was positive and signifi-
cant ( =924, p <.001).

Table 3. Test of research model and hypotheses

Hypothesized | Path Coeffi- | Observed P- | Significance | Hypothesis

Relationships cient value Level Support

Hi. Readi- 0.413 <0.001 ok ® Yes
ness -> SRL

H: Readi- 0.668 <0.001 kA ® Yes
ness ->
Effectiveness

Hs Readiness | 0.722 <0.001 ool Yes
- SS Dia-
logue

H4 SS Dia- 0.268 <0.001 H A Yes
logue -
SRL

Hs. SRL > 0.019 0314 ns no
Effectiveness

He. SS Dia- 0.015 0.348 ns no
logue >
Effectiveness

H>7. Effec- 0.924 <0.001 Rk ® Yes
tiveness =2
Satisfaction

p-values: **** <(0.001, *** <0.01, ** <0.05, * <0.1, ns = not significant

8 Conclusion and Discussion

Our first research question was how OLR research constructs changed over the past decades. Our bib-
liometric analysis concludes that OLR research constructs have not changed at all. Initially, OLR re-
searchers investigated the technical dimensions, motivation, and self-directed learning as potential
predictors of online learning effectiveness. Despite changing distance leaming environments, this fo-
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cus has remained until now without responding to changing technological and behavioral environ-
ments. Further, applying the concepts of self-direct leaming is no longer effective. A core difference
between SRL and SDL is that SRL uses collaborative learning with other students and with the in-
structor, while self-directed learners may prefer to learn independently. E-leaming theoretically as-
sumes that interactions with other students and the instructor are critical success factors in constructing
knowledge socially and collaboratively (Eom & Ashill, 2016).

This paper expanded the e-leaming readiness research domain to replace SDL with SRL and add
the dialogues (student-student and student-instructor) model into a new domain. The concept of e-
leaming readiness and the e-learning critical success factors model are two different research
streams developed in the distance leaming community. This paper presents a dynamic interaction
model of e-learning readiness, self-regulated learning, and student-student dialogue to assess e-
leaming effectiveness. By integrating SRL and student-student dialogue, this study empirically
tested a model of the effectiveness of LMS. It provided statistically significant evidence to suggest
that students' readiness for e-leamning significantly affected three areas: self-regulated learning
(H1), learning effectiveness (Hz), and student-student dialogue (Hs).

We suggest that future OLR empirical research expand the use of additional constructs from e-
leaming critical success factor literature based on the systems view (Eom & Ashill, 2016, 2018).
This is a theoretically significant new attempt because the current research uses SRL instead of
SDL. This will undoubtedly make OLR empirical research more meaningful and boundary-
spanning in that OLR empirical research can deal with a richer set of variables (instructor's role
and activities, communication and information technology tools, etc.) and their dynamic impacts
on learing outcomes and leamer satisfaction.
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