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Abstract

Background: Students can take different approaches to using online learning technologies: deep and surface. It is
important to understand the relationship between instructor role and student approaches to using online learning
technologies in online learning settings supported by cloud computing techniques.

Methods: A descriptive, cross-sectional study was conducted to analyze the relationships between medical students’
perceptions of instructor role (instructor support, instructor-student interaction, and instructor innovation) and stu-
dents'approaches to using online learning technologies in cloud-based virtual classrooms. A 25-item online question-
naire along with a sheet with basic demographic was administered to all medical students at Qilu Medical Schools of
Shandong University China. Overall, 213 of 4000 medical students (5.34%) at the medical school participated in the
survey.

Results: The results showed high levels of medical students’ perceived instructor support, instructor-student interac-
tion and instructor innovation. Most students adopted the deep approaches to using online learning technologies.
Instructor support, instructor-student interaction and innovation were positively related to students'deep approaches
to using online learning technologies. Instructor support was negatively related to students’surface approaches to
using online learning technologies.

Conclusions: The relationship between instructor role (instructor support, instructor-student interaction and instruc-
tor innovation) and students'approaches to using online learning technologies highlight the importance of instructor
support and innovation in facilitating students’adoption of desirable approaches to learning from the application of
technologies.
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Introduction

Students’ approaches to learning (SAL) are defined as
‘a composite of a motive and an appropriate strategy’
according to Biggs [1], and he categorized two main
types of approaches to learning— surface and deep [2].
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intention to reproduce. Deep approaches to learning
can lead to motivation and develop the ability of self-
directed learning which is a key aspect of adult learn-
ing in present medical education. Medical students can
combine reflective practice with a checklist to reduce
medical errors and solve complex medical problems.
With the increasing use of the internet in higher edu-
cation, online learning technology is widely used to
implement learning, such as presentations, resource
downloads and quizzes before cloud computing [3]. For
medical students, online learning supported by cloud
computing techniques including learning management
platforms, multimedia (electronic database), tools for
collaborative authoring, scheduling, and communica-
tion could be perceived as useful for learning [4]. In
online learning settings, student approaches to using
online learning technologies, as additions to approaches
to learning, have received increasing attention in higher
education. According to the Student Approaches to
Using Online Learning Technologies (SAOLT) Scale
[3], deep approaches to using online learning technolo-
gies are meaningful, engaged and developed under-
standing. To review and cross-reference ideas between
different sources, the approaches are ‘likely to stimulate
critical thinking and new research pathways, while stu-
dents adopting this approach are trying to connect the
ideas in the course to the real-world experiences’ [3],
which is effective usage of online learning technolo-
gies have become thoroughly penetrates any category
of critical thinking especially such as gathering relevant
information, evaluating the credibility of a source, and
communicating effectively with others and these skills
are assumed to spark research inspiration. Whereas
surface approaches to using online learning technolo-
gies are predominantly reproductive and are not effi-
cient usage of the technologies to engage in inquiry,
which are * tend to restrict the use of online learning
technologies to minimize work, to only fulfill minimum
course requirements and to try to avoid developing
a meaningful online presence’ [3]. In blended learn-
ing settings, researches into student approaches to
learning and to using online learning technologies has
commonly identified the positive association between
deep approaches and academic achievement, and the
negative relationship between surface approaches and
academic achievement [3, 5-7]. Meanwhile, effective
approaches to online learning technologies could con-
tribute to the students’ learning outcomes through
their effect on students’ learning process [3, 8]. There-
fore, adopting both deep approaches to learning and to
using online learning technologies, is imperative to be a
reflective, self-directed medical practitioner. However,
current knowledge about how to effectively help the
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medical students to develop deep approaches to online
learning technologies remains very limited.

The concept of student approaches to learning is con-
text and task-dependent [9-11]. The role of instructors,
one of the key elements of learning contextual factors,
has been acknowledged as a significant factor influencing
the learning approaches adopted by students [11]. Stud-
ies exploring instructor role in student learning suggest
that instructor role is mainly assessed in terms of instruc-
tional support [12, 13], instructor scaffolding strate-
gies such as instructor-student interaction [14, 15], and
instructor innovation [16]. These studies indicate that
instructor role in online learning environments facilitates
students’ understanding of the knowledge and encour-
ages student engagement by utilizing various facilita-
tion strategies and teaching tools supported by the cloud
technique [14, 15, 17]. In online learning environments,
instructional support refers to the students’ perceived
instructional guidance from instructors, which includes
providing relevant resources, timely feedback and expla-
nation, and correcting students’ misunderstandings [12,
15, 16]. Instructor-student interaction is one type of
three types interactions: teacher-student interaction (e. g.
immediate and targeted feedback), peer interaction and
student-content interaction. Instructors’ implementation
of strategies to promote learner-instructor interaction
has been identified as a driving force for promoting stu-
dents’ motivation [12, 14]. Instructor innovation involves
the new course design, unusual class activities and teach-
ing techniques employed by instructors in order to meet
the challenges faced by today’s education [18]. Although
a considerable number of studies have been conducted
to explore the relationship between instructor role and
student approaches to learning (SAL) in traditional and
blending learning settings across a range of disciplines,
such as science [19], nursing [20], and medicine [21],
an integrated understanding of instructor role and stu-
dent approaches to using online learning technologies
(SAOLT) have received relatively less attention amongst
medical students in a cloud-based virtual classroom. The
understanding of the relationship between instructor role
and student approaches to using online learning technol-
ogies, would help instructors design and create an effec-
tive online learning environment and make effective use
of the educational tools supported by cloud computing
techniques.

As a consequence of the sudden outbreak of
COVID19 in mainland China, the traditional face-
to-face or blending teaching activities in higher edu-
cation have been replaced by cloud-based virtual
classrooms since 2020, leading to a shift from ‘forced
remote learning’ to ‘the new normal online learn-
ing environments [22, 23]. The role of instructor is
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one of the important research branches of the learn-
ing environment, and it is a significant determinant of
students’ learning outcomes. Since instructors have
been found to use different teaching strategies for dif-
ferent learning environments [24], the contribution of
this study is to provide evidence about instructor role
and SAOLT in a specific context such as a cloud-based
virtual classroom within a medical student sample.
Within such a changed learning context, how do medi-
cal students perceive the instructor’s role, and what
is the predominant learning approach to using online
learning technologies amongst medical students? How
do instructors influence medical students’ choices of
learning approaches to using online learning technolo-
gies? An integral understanding of how various learn-
ing environmental factors may affect medical students’
learning approaches to using online learning technolo-
gies is crucial to create a favorable remote learning
environment. The present study aims to explore the
characteristics of and relationship between medical
students’ perceived instructor role and approaches to
using online learning technologies in a cloud-based vir-
tual classroom in mainland China.

Methods

Ethical approval

The present study involving student participants was
reviewed and approved by the University of Shandong
Research Ethics Committee. All participants provided
their signed consent to participate in this study.

Participants

The research is based on data collected two months
after the onset of synchronous online learning. To
explore the relationship between medical students’ per-
ceived instructor role and their approaches to using
online learning technologies in the new learning envi-
ronment, an online questionnaire was administered to
all of the 4 thousand undergraduates of Qilu Medical
School of Shandong University in China, though it was
not mandatory for students to complete the question-
naire. About 213 students responded to this online sur-
vey, and the response rate is 5.34%. They are attending
online courses where all the subjects are taught through
a cloud-based virtual classroom such as Rain Classroom
or Tecent Classroom. The cohort of 213 medical students
who entered a first-year medical course in 2016—2019.
Amongst 213 students (mean age=21.14+2.32 years),
152 (71.4%) were female and 61 (28.6%) were male. 20.7%
of participants were freshmen, 22.5% were sophomores,
5.6% were juniors and 51.2% were seniors.
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Measures

The online questionnaire used in this study had two sec-
tions and was comprised of 25 items (see Table 1). The
first section consisted of three measures used to assess
participants’ perceptions of instructor role in three
dimensions: instructional support (six items of Lee et als
study [25], instructor-student interaction (five items
of Ali et al’s study [26]) and instructor innovation (four
items adapted from College and University Classroom
Environment Inventory (CUCEI) [27] and the study of
Johnson et al. [28]). The second section included 10 items
from the questionnaire based on student approaches to
online learning technologies questionnaire (SAOLT)
[3], which measures student approaches to using online
learning technologies. The SAOLT was built on the
theoretical framework of the student approach to learn-
ing including qualitatively different approaches to learn-
ing: deep approaches which are well understood, or
surface approaches which are mainly reproductive. Six
and four items were used to represent deep and sur-
face approaches to online learning technologies con-
struct, respectively. All items were slightly modified to
indicate the online learning environment, and all items
were scored on a 5-point Likert-type scale ranging from
1 “strongly disagree” to 5 “strongly agree” In this study,
the reliabilities for the instructor role, deep and surface
approach scales were generally above 0.80 (See Table 2
for details).

Data analysis

The statistical analysis of quantitative responses was car-
ried out by SPSS 23.0. Cronbach’s a reliability coefficients
were computed to determine the reliability of the sub-
scales used in this study: instructional support, instruc-
tor-student interaction, instructor innovation, deep and
surface approaches to using online learning technolo-
gies. Exploratory factor analysis (EFA) was performed to
determine the factor structure. Paired t-tests or repeated
measure one-way ANOVA were used to compare if there
was a significant difference within the mean scores of
the students’ perceptions of instructor role and learn-
ing approaches. With reference to a previous study on
evaluating students’ learning approaches, the higher
mean score of each learning approach was used to deter-
mine the main learning methods used by students [29].
So the higher mean score was taken to be indicative of
the individual’s predominant learning approach in this
study. Multivariate analysis of variance (MANOVA)
was employed to identify if the students’ perceptions of
instructor role, deep and surface approaches to learn-
ing variables vary across gender, and grade. Correla-
tions between instructor role and learning approach
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Table 2 Descriptive statistics and reliabilities of the variables (N=192)
Instructor support Instructor-student Instructor innovation Deep approach Surface
interaction approach
M 3.81 3.94*% 3.75 3.51 2.60*
SD 0.72 0.57 0.76 0.97 0.85
Cronbach’s a 0.80 0.88 0.90 0.96 0.82

Note. Measured on a scale from 1 (disagree) to 5 (agree), * P < 0.05.

were analyzed by Pearson product-moment correlations
and multiple linear regression analysis with collinearity
diagnostics.

Results

Reliability and Exploratory Factor Analysis (EFA) for validity
As is shown in Table 2, Cronbach’s alpha coefficients
for all factors ranged from 0.80 to 0.96 indicating that
all of the constructs in this study had a “good” internal
consistency.

Fifteen items (section-students’ perceptions of instruc-
tor role) and 10 items (section-SAOLT) were subjected
to EFA with Varimax rotation using the principal com-
ponent analysis. To verify whether the sampling was
adequate and ideal for Factor Analysis, the Kaiser—
Meyer—Olkin (KMO) measure and Bartlett test of sphe-
ricity were used. According to Table 1, the analysis
results show that both KMO values for each section were
higher than 0.85. Bartlett’s test of sphericity for two sec-
tions (p<0.001) indicated that the factor analysis was
appropriate. A factor analysis was performed to obtain
item loading for each factor of the data. Factor loading
of items less than 0.40 was used as a criterion to remove
items. Table 1 shows the rotated factor analysis in which
five factors and 25 items were obtained by EFA: aligning
with an instructional support (Factor 1), an instructor-
student interaction (Factor 2), an instructor innovation
(Factor 3), a deep variable (Factor 4) and surface variable
(Factor 5). Both 15 items (section-students’ perceptions
of instructor role) and 10 items (section-SAOLT) with
sufficient loadings explained more than 65% of the vari-
ance, respectively.

Descriptive statistics

We removed from the analyses students who had adopted
both deep and surface learning approaches (n=21), 192
out of 213 students were left to be analyzed. Among 192
medical students for analyses, 140 (72.9%) were female
and 52 (27.1%) were male. 20.8% of participants were
freshmen, 20.8% were sophomores, 6.3% were juniors and
52.1% were seniors. Table 2 shows the descriptive statis-
tics of the variables data for all medical students in the
cloud-based virtual classrooms. The mean scores of three
dimensions of instructor role were higher above 3.70, and
that of instructor-student interaction scored the highest.
Among the 192 students, 146 (76.0%) adopted the deep,
and 46 (24%) adopted the surface as their predominant
learning approach to using online learning technologies.

Inferential analysis

The potential difference between mean scores of the
subscales of instructor role was examined by a repeated
measure one-way ANOVA. Huynh-Feldt correction
test was used to compare the differences in mean scores
for each sub-scale because the assumption of spheric-
ity variance was violated. There was a significant differ-
ence between the mean scores of the three dimensions
of instructor role (F; g6, 317.17)=8.84, p<0.001) Post-hoc
Bonferroni test (See Table 3) indicated that of three
dimensions of instructors’ role, the mean scores of
instructor-student interaction were significantly higher
than those of instructors’ support and instructor innova-
tion. Results of Paired t-tests (See Table 4) showed there
was a significant difference between the mean scores of
deep approaches and surface approaches (¢ (;9;)=8.28,
p<0.001).

Table 3 Bonferroni post hoc test: The difference among the three dimensions of instructor role

() Instructor role (J) instructor role

Mean
Difference (I-J)

95% Confidence for interval Difference  Sig.

Lower Bound Upper Bound
Instructor support Instructor innovation 0.07 -0.07 0.20 0.72
Instructor-student interaction Instructor innovation 0.19* 0.09 0.30 <0.001
Instructor support Instructor-student interaction -0.13* -0.22 -0.03 0.004

*P<0.05
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MANOVA was employed to determine whether there
were statistical differences in students’ perceptions of
three dimensions of instructor role, deep and surface
approaches to using online learning technologies among
those with different demographic characteristics —- gen-
der and grade. There was no significant main effect of
gender and grade on instructor support.

Relationships between students’ perceived instructor role
and their learning approaches to using online learning
technologies

Table 5 presents the results of the correlation analysis.
Six significant relationships (p<0.001) were noted with
r values between —0.24 and 0.67 indicating negative and
positive relationships, respectively. No collinearity was
detected between instructor support and instructor-stu-
dent interaction or instructor innovation. The instructor
support, instructor-student interaction and instructor
innovation had significant positive or negative correla-
tions to deep or surface learning approaches to using
online learning technology, respectively. Table 6 is the
results of the regression analysis. With regard to the
instructor role on the approaches to using online learning
technologies, the instructor support, instructor-student
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interaction and instructor innovation had a significant
positive effect on the deep approach to using online
learning technologies, and instructor support also had
a significant negative effect on the surface approach to
using online learning technologies.

Discussion

Our first research question asked: In a cloud-based virtual
classroom, how do medical students perceive the instruc-
tor role, and what is the predominant learning approach
to using online learning technologies amongst medical
students? Since the mean scores of all three dimensions
of the instructor role were higher than 3.70, medical stu-
dents were considered to endorse a certain amount of
support and interactivity provided by their instructors,
and instructors had a certain amount of innovations in a
cloud-based virtual classroom. Meanwhile, most medi-
cal students agreed that they had adopted more deep
approaches rather than surface approaches to learning
in a cloud-based virtual classroom. Previous research
indicated that providing effective instructional support
and interactivity was particularly critical for the instruc-
tors in online learning environments [14, 16]. Therefore,
in a cloud-based virtual classroom, medical students

Table 4 Paired samples test: The difference between two types of learning approach

(I) Learning approach (J) Learning approach

Mean Difference (I-J) 95% Confidence for Sig.
Interval Difference

LowerBound  UpperBound

Deep approach to use online learning Surface approaches to use online

technologies learning technologies

0.92** 0.70 1.14 (<0.001)

**P <0.001

Table 5 The correlation coefficients between instructor role and the learning approaches to use online learning technologies scales

Instructor  Instructor- Instructor innovation  Deep approach  Surface approach
support student
interaction
Instructor support r (p-value) 1 0.67** (<0.001) 0.45** (<0.001) 0.59** (<0.001) - 0.45** (<0.001)
Instructor-student interaction r (p-value) 1 0.63** (<0.001) 0.61** (<0.001) -0.36%* (<0.001)
Instructor innovation r (p-value) 1 0.62** (<0.001) —-0.24** (<0.001)
Deep approach r (p-value) 1 - 0.44** (<0.001)

Surface approach

1

**P<0.001

Table 6 Regression results of instructor role on approaches to use online learning technologies

Dependent variable R? Instructor support Instructor-student interaction  Instructor
innovation

Deep approach 0.52 0.31** 0.16* 0.38**

Surface approach 0.20 -037% -0.10 -0.01

*P<0.05,** P<0.001
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could perceive a satisfactory learning process supported
by instructors who have made full use of various cloud-
based technology, such as Tecent Docs, bullet subtitles
for sending queries and recording video of a class in Rain
Classroom, or We Chat by enhancing their behavioral
and cognitive engagement in e-learning environment
[17]. However, the results also indicated that students
perceived a higher level of instructor-student interaction
than that of instructor support and instructor innovation
during the learning experience in a cloud-based virtual
classroom. So, it is still a challenge for instructors and
administrators how to improve effective and innovative
teaching support by using cloud computing technology
in cloud-based learning settings.

Results of the SOALT questionnaire showed that medi-
cal students adopted more deep rather than surface
approaches to using online learning technologies in a
cloud-based virtual classroom. This result is consistent
with the results of previous research with medical stu-
dents in blended learning environments [30]. The pos-
sible explanation could be due to the medical curricula
reform made in China in response to the Ministry of
Education’s requirements to cultivate more reflective and
self-directed medical practitioners, which was accordant
with the global trend towards encouraging deeper learn-
ing in medical education [31]. The main aim of medical
curricula reform is to create a student-centered learning
environment in which various teaching methods, unlike
didactic pedagogies, are adopted to foster deep learning
and understanding [32-34]. According to constructivist
learning theory [34, 35], instructors may promote stu-
dents’ deep approaches to learning by “ways of think-
ing about teaching and learning that emphasize student
responsibility and activity in learning rather than con-
tent or what the teachers are doing” (Cannon and New-
ble, pp. 16—17) [35]. Given that students may develop
their approaches to using online learning technologies as
shown by their level of responses and activity, it could be
possible for instructors to make students more engaged
in learning and better encourage them to adopt deeper
approaches to using online learning technologies, such
as inquiry-based activities designed by the instructor via
cloud-based education apps [36].

This study showed no significant difference in students’
perceptions of instructor role and approaches among
those with different demographic characteristics such as
gender and grade. The previous studies about the demo-
graphic characteristics are mixed and elusive [37-39].
Since students’ approaches to using online learning tech-
nologies are dependent on the learning environment and
experience [3, 40], it is necessary to further investigate
the impact of student demographics on the online learn-
ing process in a cloud-based classroom.
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The second research question asked: How do instruc-
tors influence medical students’ choices of learning
approaches to using online learning technologies in a
cloud-based virtual classroom? This study revealed a
significant positive relationship between instructor role
and students’ deep approaches, and a significant nega-
tive contribution of instructor support to the students’
adoption of surface approaches in a cloud-based virtual
classroom. The instructor innovation contributed more
than instructor support or instructor-student interaction
as a significant coefficient in the regression with deep
approaches to using online learning technologies as the
dependent variable.

The positive effect of instructor role on students’
adoption of deep approaches to use online learning
technologies among medical students in a cloud-based
virtual classroom, to our knowledge, is the first time to be
reported. The results are similar to the findings of previ-
ous research into deep approaches to learning in blended
learning environments [41]. To attain deeper learning in
a cloud-based virtual classroom, it was more critical for
instructors to offer proper guides on how to adopt deep
approaches to using online learning technologies during
learning process [3, 7, 14, 30]. The instructional guidance
not only helps to deepen content understanding through
the well-designed inquiry-based tasks etc. and promotes
collective, cumulative and purposeful class interactions,
but may also include the integration of content knowl-
edge and online learning technologies in the online
learning context, for example, how to develop and eval-
uate high-quality performance assessments via cloud-
based education apps to have a deeper understanding of
what kinds of tasks motivate thoughtful work, and how
students think as they fulfilled the tasks. In this study,
although students’ perception of instructor-student inter-
action was the highest level among the three, the contri-
bution of it to enhancing students’ deep approaches to
online learning technology was the smallest which may
be due to the ineffective or low-quality class interactions.
It is perhaps not surprising that the most positive correla-
tions between instructor innovation and deep approaches
to using online learning technologies, as instructors who
keep pace with these new educational technologies could
consider innovative and effective course design based on
student needs, use various kinds of assessments and per-
form activities with personal characteristics supported by
a good integration of content and cloud computing learn-
ing technologies [14, 42]. To stimulate students’ deep
learning in online learning environments, the challenges
of instructors’ innovation may include how to develop
online adaptive expertise through inquiry-based tasks to
find gaps and understand deviations in students’ knowl-
edge and acquire new structures, explanations, and forms
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of interaction, and how to encourage them to express
their own cognitive processes and analyze and self-eval-
uate their problem-solving. Furthermore, it is well known
that assessment can be instructive [43]. Therefore, the
other challenges of instructors’ innovation might include
how to create an effective online assessments system that
encourages the kinds of learning that are required to
achieve the goals of career readiness.

The negative effect of instructional support on medical
students’ adoption of surface approaches to using online
learning technologies further supported the importance
of instructional support to reduce student adoption of
surface approaches. Compared with deep approaches,
surface approaches to learning and to using online learn-
ing technologies are positively related to perceptions of
unreasonable online course design and learning work-
load, and poor academic performance in blended learn-
ing settings [3, 44]. Therefore, instructor support could
be the key to creating a high-quality online learning
environment by providing proper instructional guidance
mentioned above to boost deep approaches and reduce
surface approaches to using online learning technologies.

Despite the low response rate of this study, the results
are still encouraging and might be considered as repre-
sentative because the demographic structure in terms
of age and gender is consistent with current data on the
broader medical undergraduate population in Chinese
public universities. There are two possible reasons for
the low response rate. The first one could be the gen-
eral perception of lower student response rates of the
online surveys compared to other survey methods such
as paper-based surveys [45, 46]. The second one could be
that medical students were less interested in the research
topic of this survey because they thought the pure syn-
chronous online teaching model was only a temporary
emergency tool. Therefore, many students lacked the
enthusiasm to respond to the questionnaires distributed
by QR codes. This can be explained by the results of pre-
vious studies on the high correlation between survey
response rates and participants’ research interests [47].

This finding contributes to the body of literature by
examining the relationship between the instructor role
and students’ approaches to using online learning tech-
nologies in cloud-based learning environments. Fur-
thermore, it contributes to our understanding of why
instructor support and innovation could be related to
improving the quality of cloud-based online teaching and
learning.

Limitations

The low response rate is one of the limitations of this
study. The small sample group could increase the risk of
receiving skewed results that don't fairly represent the
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rest of the students. To solve the issue of low response
rate of the online surveys, higher response rates could
be achievable by using multiple contacts, and teacher-
student communication and incentives in future online
surveys [45]. The present study might offer some insight
into the characteristics of and relationships between
instructor role and students’ approaches to using online
learning technologies in a cloud-based virtual classroom
in mainland China. Some limitations should be noted
as indications for future work. First, the implications of
our work for actual learning are limited. Although Ellis
et. al. demonstrated the positive correlation between
SAL and SOALT in a blended environment [3], further
studies should be needed on the associations and inter-
play among SAL, SOALT and actual learning outcomes
at the level of dependent variables in a specific context.
In addition, the results of this study were based on the
self-report data, therefore, some biases and limita-
tions such as social desirability or introspective abil-
ity are inevitable. To improve our ability to interpret
the effects of instructors’ role, SAL and/or SOALT on
actual learning outcomes, a mixture of data sources—
including self-report data and an evaluation of the final
assignment—will be needed. Based on Biggs’s 3P Model
of Student Learning theory [48], the triadic reciprocal
causation among Presage, Process and Product suggests
that there are several possible models of the interrela-
tionships amongst the role of the instructor, students’
learning approaches including usage of online tech-
nology, and learning outcomes. Accordingly, further
investigation of the interrelationships among the three
variables is required to help teachers to design high-
quality inquiry-based activities which make much more
efficient use of the Internet. Second, three dimensions of
the instructor role in this study were examined (instruc-
tor support, instructor-student interaction, and instruc-
tor innovation). It is also essential to determine how
students’ approaches to using online learning technolo-
gies may change when instructors perform more differ-
ent roles, such as boosting peer interaction. Last but not
least, further study may consider a longitudinal research
design to determine the consistent causation between
these variables.

Conclusion

The results showed medical students appreciated instruc-
tor support, instructor-student interaction, and instruc-
tor innovation during the learning process, most students
adopted the deep as their predominant learning approach
to using online learning technologies in a cloud-based
virtual classroom. Medical students associated greater
instructor  support, instructor-student interaction,
and innovation with greater self-reported use of deep
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learning online tools, and instructor support had signifi-
cant negative effects on the adoption of students’ surface
approaches to using online learning technologies. This
study indicates that instructor-student interaction still
needs to be improved, and instructor support and inno-
vation could be more important in facilitating students’
adoption of desirable approaches to online learning tech-
nologies in a synchronous online learning setting.
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