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ORIGINAL ARTICLE

Analyzing the relationship between student engagement in
Online Learning and Achievement with mediator variables of
Readiness and Learning climate during the COVID-19

Background: Creating conditions that guarantee the engagement
of students in e-learning (online) courses and their academic
achievement, has been very important and especially, after the outbreak
of Covid-19 pandemic, it became even more necessary. The purpose of
this study is to determine the effect of online students' engagement on
the achievement of learning, based on the mediating variables of online
learning readiness and climate, by answering research questions.
Method: The present study was fundamental and the statistical
population were all students studying in the second half of the
academic year 2020-2021, the undergraduate and graduate courses
who had enrolled in virtual higher education courses and at least
passed one semester final exam in the virtual course, (LMS course).
The sample size was influenced by the assumptions of exploratory
factor analysis and the number of constituents of five questionnaires.
Using the facilities of the Internet and registration in Google, the
questionnaires were provided to students by the researcher for 37
days, and according to self-declaration, 407 answers that were fully
identified in every way, were selected and used in the final
calculations. This study was derived from the distance education
planning doctorate that was conducted in the year 2020-2021 at the
graduate education center of Payam Noor University, Tehran.
Results: The engagement of online students had a direct effect on
two intermediate variables (readiness for learning and online
learning climate). It also had a direct impact on the achievement in
online learning,

Conclusion: There were strong relationships between the online
students' readiness and engagement and the quality of online
learning climate with academic achievement.

Keywords: Online Student Engagement, Online Learning
Achievement, Online Learning Readiness, Online Learning climate,
Path Analysis
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Student engagement in Online Learning

INTRODUCTION

Since 2020, due to the sudden emergence of the Covid-19
pandemic, many changes have been made in daily life,
especially in the world's education system. Universities, more
than before, felt the need to change traditional teaching and
learning methods in closed and crowded classrooms. An
alternative approach was to use distance learning to train
students. Distance or online (electronic) education is one of
the phenomena of today's world that has emerged in the
information age and in the knowledge-based society.
Electronic learning is the product of the cycle of rapid changes
entering the field of technology in the real sense, which has
revolutionized the field of education. The covid-19 pandemic
has created a unique opportunity to adapt and improve
medical education with online teaching methods and virtual
education. In the past, medical universities mostly used the
lecture method in education and teaching methods in various
courses, and as a result of the Covid-19 pandemic, a rapid
transition to virtual learning took place (1). It is obvious that
the achievement of students in online courses has different
definitions and criteria, and trying to understand this issue and
designing opportunities that can guarantee the achievement of
students is considered essential. In addition, determining what
factors can significantly affect the achievement and progress of
students (especially the factors that are under the control of
the students themselves), will increase the results and profits
in this field. The achievement of online students is determined
and measured in different ways. Two of the most common
criteria for measuring students' achievement are class rank and
grade and retention rate. Picano (2002), pointed out that the
performance or achievement of students can be identified by
various methods, including grades and memorization and
learning, but of course evaluation should not be limited to
these two methods. It seems that the achievement of students
in online courses is determined at least by examining the
number of times they enter the course, especially if it is
accompanied by the index of participation and interaction (2).
According to Dixon (2015), students' engagement is one of
the factors that determine the quality and achievement of
online learning. The most common and accepted definition
of student engagement is "a multifaceted structure that
includes effort, flexibility, and stability when facing obstacles
and problems (strength), passion, inspiration, and pride in
academic learning (dedication) and being involved in
activities and learning tasks (absorption). These three items
are considered as the main aspects of this structure (3).
According to Kap et al. (2020), the reduction in the level of
engagement of students during the Covid-19 pandemic is
due to reasons such as the lack of focus and interest in virtual
classes and the absence of a positive and collaborative
learning environment in their surroundings (4). Some
professors express concern about the lack of interaction and
engagement of students in online learning environments.
Interaction and engagement between students, professors
and course content are considered as key structures to
improve classroom environment and atmosphere. For this
reason, Allen (2015) warned educators to be aware of the
consequences of distancing students from the experiences of

being in the university environment (5). Students' engagement
to online learning creates an opportunity to be accountable
and responsible for their own learning. Students' engagement
is: "Their feeling of satisfaction with their progress, enjoying
their favorite activities and remaining in a sense of self-worth
in interactions with peers", Student engagement, like an
intermediary and a chain, connects important fields such as
student living environments, university, hall and educational
space for the academic achievement of a student (6). In
general, for achievement and progress in online learning,
students must acquire mental, technical, social and
communication readiness before starting online courses.
Bernard et al. (2004), in their studies, have classified online
learning readiness in four forms: 1-Readiness to acquire online
skills 2-Readiness to self-direct the online learning process 3-
Readiness to believe and trust online learning 4-Delight to
interact and communicate with professors and students in
online courses (7). Recent research has shown that readiness
for online education has a positive effect on students'
achievement in this type of learning, satisfaction with learning
experiences, self-confidence, and lifelong learning (8). In
reviewing and analyzing the background and literature of
studies related to virtual education, the advantages of
electronic (online) teaching for medical students were
identified. For example, the development of online interactive
clinical education has been associated with characteristics such
as the advancement of students' scientific base, students'
engagement to the classroom and professors, and the
improvement of the classroom climate (9). Research shows
that students' readiness increases interaction and engagement
in digital learning environments, and based on Allen (2015),
these readiness and engagement, between students and the
instructor and course content are considered as key structures
to create a positive learning climate in the electronic courses.
University climate can be described as the psychological or
social impact of the climate inside the university, which
includes: norms, goals, values, relationships, organizational
structure and teaching-learning methods. According to the
mentioned definitions, the academic climate consists of
different physical, social and emotional parts. University’s
physical climate, which creates an intimate and positive
learning. The social climate encourages positive
communication and interactions among people, and the
emotional climate that develops a sense of belonging and
connectedness, especially among students and the academic
environment (10). The concepts and issues related to the
climate and learning environment are: morale, satisfaction
with performance, sense of belonging to the educational
environment, motivation, positive  presence  and
participation in educational programs. According to the
concepts and definitions related to the environment, the
positive climate of learning can be considered as (the heart
and soul of education), which is the main and important
factor of students' performance and positive results (11).
According to Bauden et al. (2017), academic achievement
shows statistically significant positive relationships with
engagement to learning. Research has shown that students'
engagement will lead to academic achievement, more
attention and concentration and involvement in solving
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academic problems, and on the contrary, lack of engagement
will weaken the intrinsic and internal motivation of students,
that's why, positive engagement has a great effect on
academic achievement and progress (12). The purpose of
this research is to answer these questions: Does the variable
of engagement of online students have an effect on the
variable of achievement through the variables of readiness
and learning climate? Does the readiness in online learning
have an effect on the variable of achievement? Does the
climate of online learning have an effect on the variable of
achievement?

METHODS

The present study was of basic type. The statistical
population in the current study were all medical and higher
education students, studying in the second half of the 2020-
2021 academic year, undergraduate, master's and
professional doctorate courses, who have registered in
virtual education courses and at least passed one semester
final exam. This study was derived from the distance
education planning doctorate that was conducted in the year
2020-2021 at the graduate education center of Payam Noor
University, Tehran.

Most of the participants in the survey (equivalent to 91.65%)
were women. Most of the respondents (34.64%) were in the
age group of 21 to 25 years. Most of the respondents
(47.67%) stated that they have about one year of experience
in online learning environments. Most of the respondents
(41.03%) stated that the number of online courses they
participated in is 5 or less.

In the current research, the researcher used 4 questionnaires
that are prepared from authentic sources in the original
language. In this research, there were four main variables,

which were necessarily measured by questionnaires which
their methods of selection are as follows. The first
questionnaire was the Online Student Engagement (OSE) scale
and had 19 items called engagement questionnaire (B) for
short. The second questionnaire, students' online learning
readiness (SOLR), was introduced with 20 items and C symbol.
The third questionnaire, Online Learning Climate of Students
(OLCS) was introduced in 15 items with D format. And finally,
the last one was the Online Learning Achievement
questionnaire (OLA). The highest number of items in the
questionnaire with symbol E was 25 items. The items of all the
questionnaires were in the original language with different and
odd options, the questionnaires were written in clear Persian
language and distinguished by the tutors and advisors to avoid
the tendency towards the middle, the number of options of all
79 items of even and four options, completely disagree,
somewhat disagree, somewhat agree, and completely agree
were selected in the order corresponding to the numbers 1, 2,
3,and 4. SPSS version 24 software was used to answer research
questions, and Smart PLS software was used to perform
confirmatory factor analysis, model fitting, and path analysis.
The two characteristics of validity and reliability, especially the
construct validity of the measurement tool, were investigated,
calculated, and presented independently for the 4
questionnaires. By using the internet facilities and Google
registration, the questionnaires were distributed to the
students by the researcher for 37 days and according to their
self-declaration, the number of 407 completed answer sheets
were selected and used in the final calculations.

Structural model fit:
Figures 1 and 2 shows the structural equation model and the
path diagram of the research model.
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Figure 1. Structural equation model with t-statistics
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Figure 2. Structural equation model with standardized coefficients

In order to evaluate the structural (internal) model, the basic
criteria, Coefficient of Determination and evaluating the path
coefficients were used, which are reported separately in the
steps examined by these criteria.

Coefficient of Determination

Coefficient expresses the percentage changes of the
dependent variable by the independent variables. According
to Figure 1, the coefficient of determination of learning
readiness is 0.399, which indicates that 39.9% of changes in
learning readiness variable are influenced by engagement to
learning, and the rest are factors that are not considered in
the model.

The coefficient of determination of learning climate is 0.443,
which indicates that 44.3% of the changes in the learning
climate variable are influenced by engagement to learning,
and the rest are factors that are not considered in the model.
The coefficient of determination of learning achievement is
0.686, which indicates that 68.6% of the changes in the
variable of learning achievement are influenced by the
learning readiness and learning climate and students'
engagement, and the rest are factors that are not considered
in the model.

Validity and reliability check

In convergent validity, each of the factor loadings (regression
coefficients) must be significant and greater than or equal to
0.4. Otherwise, the optimal and acceptable limits of
composite reliability (CR) and average variance extracted
(AVE) should be examined, and two criteria are used in
discriminant validity. The following table shows the results

FMEJ

of confirmatory factor analysis.

Therefore, according to the table 1 which shows the results
of factor analysis, since the factor loading of all components
is more than .4 and the value of T statistic is more than 1.96,
also the values of AVE (more than 0.5), CR (more than 0.7)
and Cronbach's alpha (more than 0.7) are in the target range,
so convergent validity and reliability are established.

RESULTS

SPSS version 24 software was used to answer research
questions, and Smart PLS software was used to perform
confirmatory factor analysis, model fitting, and path analysis.
The results of the calculations are evident in tables 1. In
response to the first question of the research: "Does the
variable of engagement of online students have an effect on
the variable of achievement due to the variables of online
learning readiness and climate. It can be concluded that by
increasing the engagement of online students, the
achievement in online learning also increases and by
decreasing the engagement of online students, the
achievement in online learning also decreases, that is, the
variable of engagement of online students directly has a
significant effect on the achievement of online learning. It
also has an effect on achievement due to the variables of
readiness and learning climate. Therefore, the answer to the
first question is yes with 95% confidence.

In response to the second research question: "Does the
online learning readiness variable have an effect on the
online learning achievement variable?" it can be said that
based on the results of Table 4, it can be concluded that with
the increase of readiness for online learning, the
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Table 1. Confirmatory factor analysis of latent variables
Variables Components Factor loading The Stan'dard Statistics t AVE CR Cronbach’s
Deviation alpha
ZB1 0.805 0.023 34.879
ZB2 0.824 0.019 42,511
The engagement of 0621 0868 0797
students ZB3 0.751 0.028 26.595
ZB4 0.770 0.024 32.231
ZC1 0.900 0.012 74.493
Online learning zC2 0.751 0.030 25.063 0.723 0.886 0.806
readiness
ZC3 0.892 0.010 85.269
ZD1 0.880 0.013 65.371
Online learning ZD2 0.883 0.012 70.794 0.766 0.907 0.847
climate
ZD3 0.863 0.017 49.694
ZE1 0.848 0.017 50.764
ZE2 0.770 0.023 32.872
Achievement in
online learning ZE3 0.759 0.028 27.223 0.609 0.886 0.839
ZE4 0.754 0.024 30.798
ZE5 0.768 0.024 32.615

Table 2. The results of the structural model of the research

Path

Direct effect path

coefficient path coefficient value

Readiness to achievement in online learning 0.366 0.000<0.05
Students' engagement to online learning readiness 0.632 0.000<0.05
Students' engagement to online learning climate 0.666 0.631 0.000<0.05
Students' engagement to achievement in online learning 0.102 0.174 0.000<0.05
Online learning climate to online learning achievement 0.448 0.554 0.000<0.05
Students' engagement to achievement in online learning 0.102 0.231 0333 0.000<0.05
through readiness

Engagement and commitment of students to achievement 0.102 0.298 0.400 0.000<0.05

in online learning through learning climate

Indirect effect Significance level

Total effect

achievement in online learning also increases and with the
decrease of readiness for online learning, the achievement in
online learning also decreases that is, the online learning
readiness variable has directly a significant effect on
achievement in online learning. Therefore, the answer to the
second question is yes with 95% confidence.

In response to the third research question: "Does the variable
of online learning climate have an effect on the variable of
achievement in online learning on the results of Table 2, it can
be concluded that with the increase of the online learning
climate, the achievement in online learning also increases and
with the decrease of the online learning climate, the
achievement in online learning also decreases, that is, the
variable of the online learning climate has directly a significant
effect on online learning achievement. Therefore, the answer
to the third question is yes with 95% confidence.

The results of the present research showed that: with the
increase of engagement of online students, the achievement

in online learning also increases, and with the decrease of
online students, the achievement in online learning also
decreases. That is, the variable of engagement of online
students directly has a significant effect on achievement in
online learning.  Monkdani (2019) in his doctoral
dissertation, by examining various motivational factors and
interactions in the online learning environment, came to the
conclusion that the engagement of online students is
considered an important factor in determining the quality
and achievement of online courses (13).

By increasing the readiness of online learning, the
achievement in online learning also increases, and when the
readiness of online learning decreases, the achievement in
online learning also decreases. As a result, the online
learning readiness variable directly has a significant effect on
the achievement of online learning. In Toron's (2020)
research, online learning readiness was considered as an
effective predictor of achievement in online learning,
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especially, with the spread of the Covid-19 pandemic, online
learning readiness was considered a necessity and a new
educational paradigm (14). In Gigdem Vazturk's research
(2016), the relationship between the specific factors of
online learning readiness and the final achievement in online
learning was investigated, and the positive internal
motivations of learners increased online learning readiness
and its results in their final grades are clear. Also, the results
showed that: with the improvement of the online learning
climate, the achievement in online learning also increases,
and in the absence of a positive online learning climate, the
achievement in online learning also decreases, that is, the
online learning climate variable directly affects achievement
in online learning (15).

DISCUSSION

According to what was said earlier, the present research was
conducted in order to determine the modeling of structural
equations of achievement in online student learning based
on engagement and intermediate variables of readiness and
climate of online learning. The results of the implementation
of the path analysis model indicated that: engagement has a
direct effect on the two mediating variables of learning
readiness and online learning climate, and it also directly
affects achievement in online learning. The variable of
engagement has an indirect effect on the variable of
achievement in online learning through two variables,
learning readiness and online learning climate. The factors
that predict the achievement and engagement of students in
online courses are still difficult to measure. According to
Hoffman et al. (2020), the use of virtual education gives
medical students the opportunity to observe and interact
with Covid-19 patients without the risk of infection (16).
Chandra et al. (2020) reported that the use of virtual calls by
medical students recently in the emergency department
brought a very positive feedback in students and patients,
and the students expressed that this form of education has
enhanced their clinical reasoning and communication skills
(17). The knowledge and skills of clinical reasoning through
social learning increases the level of engagement and
readiness of students in online courses and causes more
achievement, and the transfer of this type of learning to real
life and its professional application in dealing with patients
(18). The main form of virtual education for medical students
is through virtual web-based platforms. These platforms
include: webinars, case discussions and pre-recorded
scenarios (19). At the same time, efforts to understand and
design online courses that increase students' chances of
achievement, especially for the continuous growth and
development of online education, seem necessary and vital.
Using the online learning environment is a challenge to

resolve individual differences, motivate students and create
social interactions among peers. When students have high
self-confidence and motivation in using online resources and
technologies, a high level of participation and interaction is
created among classmates and as a result, a better
understanding of the contents of the class is obtained (20).
In the present study, a number of related factors to the
achievement of online courses have been investigated, and
considering the wide range of online course designs and the
different experiences of people participating in online
courses, there was a possibility of unknown related factors,
which was not studied in the current research. Another
limitation is related to the main tool of this research
(questionnaire). Due to the wide operational scope of this
research and the wide statistical community of students,
there was a possibility of errors and mistakes, which reduces
the degree of credibility and trust of this method. The 79-
item questionnaire caused fatigue and lack of attention and
concentration, especially in answering the final questions,
and as a result, to some extent, affected the results of the
research. This study was conducted at a time when the Covid-
19 pandemic created many limitations in the research
process.The possibility of not having a correct understanding
of the concepts and content of the questionnaire materials
and the emergence of ambiguity to respond was another
limitation of this research. The suggestions of the research
for futhur researchers are: in the field of readiness for online
learning, various courses should be designed for professors
and students who use the electronic learning environment.
Research in the field of electronic education and online
learning requires a wide field of new research and each of the
variables of this study can be compared and investigated with
new variables.It is suggested that accreditation centers for
electronic learning be established in universities and
certificates for the readiness and quality of electronic
learning be granted to students.
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