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Managing the Triangular Bond of the EBP for
SQU Students Through the Proposed Test Model
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Abstract: Smart city technologies are becoming dominant. One
of the important pillars of a smart city is education. All citizens are
learners in the smart city. To fulfill goals of a smart city,
supported technology should be boosted. As a result of
incorporation with the growing Information and Communication
Technologies (ICT) along with software and hardware, learning
environments have undergone numerous changes. Students and
strategies represent the center point while adopting the online
learning environment. This paper highlights important issues to
shape electronic education. It considers Moodle-LMS to figure
out the triangular relationship between the engagement, behavior
and performance (EBP) of Sultan Qaboos Uinversity (SQU)
students in any course. Moodle collects students’ information and
generates students’ profiles. Researchers could analyze students’
profiles to findout relationships between different attributes (i.e.
EBP). This could guide instructors to know how engagement and
behavior could be used as an indication to improve students’
overall performance. This paper aims to suggest a test model
intended to guide instructors to prepare personalized materials
that suit individual students needs and overcome their deficiency
towards a better performance. Another objective is to integrate the
proposed model within Moodle environment. This paper uses data
of 14 students from a fully online course at SQU. This is used to
explore whether patterns of student engagement and behavior are
correlated with student performance. Findings reveal the
existence of a positive relationship between EBP attributes.
Authors recommend instructors to use students’ results to
recognize students who need additional support in a specific
course.
Keywords: Student Engagement, Student Behavior, Student
Performance, Learning Object, Moodle, Logfile.

I. INTRODUCTION

There is no doubt that students in the smart city are seen
as a significant factor in all processes of learning. Researchers
have applied various theories, which collect and unite
cognitive together with perspectives in social education.
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Meanwhile, the students’ performance, student behavior
and student engagement are vital whenever the academic year
data is available. For example, the achievements of students in
completing their course tasks and both class participation and
engagement are essential factors in enhancing the learning
environment. The complete learning environment needs to be
efficient and follow a certain learning management style. This
is more effective as a way of enhancing smart city education
[1]. According to past years' perspective, there has been much
attention focusing on issues of students, learning curriculum
and strategies of delivering instructions [2]. For example, it
has been noticed that students have different learning
approaches and styles of various subjects. Learning to be a
success requires inspiring students to achieve the learning
outcomes they want to reach [3]. But, not all students can
determine the preferable materials suitable for them, in which
they can follow a path that is useful for learning by themselves
[4]. Meanwhile, if a particular student does not like or feel
motivated when learning something, the results of the learning
may not reach the required goals.
If it is possible to understand students’ behaviors as they
perform different learning activities clearly, it would be much
more comfortable to enhance the development of learning.
From this point, it is seen that a smaller number of instructors
focus on the learning behaviors of students through collecting
and analyzing their learning profiles. Through the
performance and engagement of every student, it would be
possible to adjust students teaching techniques and be able to
take any necessary precautions to enhance learning
environments. Modular Object-Oriented Developmental
Learning Environment (Moodle) gathers a large amount of
data about students that can be used to evaluate every single
action of students. It tracks each student's activity, such as
downloading materials, submitting assignments, taking
exams, etc. Many learning management systems come with a
database that contains different types of data: user profile, log
file, etc. Although there are some LMSs that include forms of
their usage report, those reports are only showing the abstract
level of information of students. On the other side, Moodle as
LMS, provides some monitoring tools. But, it does not offer
features that allow instructors to evaluate the engagement of
students directly with the course activities and how it affects
their learning process [5]. It prohibits instructors from making
meaningful sense of using this information based on
experience [6]. Higher education institutions have students
with diverse needs; such institutions must have a tailor-made
learning
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environment and customized learning material based on
student preferences [7]. This paper aims at proposing a test
model process to be able to control the actions of students and
predict student's behavior and engagement in any course.
Besides, it explores learning objects as a way of assisting
the students and providing personalized material to individual
students. Enhancing the current Moodle will motivate
students to better engage in online courses. This paper would
lead to the development of a smart learning environment. The
paper sought to:
1. Study the relationship between the number of activities
in the course for each student and the total mark.
2. Reuse the existing open source Moodle LMS and
integrate it with the model to be more adaptive to student’s
needs.
This paper is divided into seven sections: introduction,
literature review, case study, the proposed test model,
method, enhancement of student using Reusable
Multipurpose Learning Object Model (RMLOM) and
conclusion.
Where the introduction provides a summary of student
behavior and engagement in the learning environment and
objective of the study, the literature review highlights the
previous studies that have examined student engagement,
behavior and performance. The case study section describes
the used sample with all its components, which the authors
used in this paper. Then, the authors highlighted the proposed
test model, following the method and results. Also, efforts
have been made to enhance student performance using
(RMLOM). Finally, in the last section conclusion has been
drawn.
II. LITERATURE REVIEW
New conceptual theories of student engagement have
raised concerns about how to measure student engagement
and how engagement varies not only through classes but also
within online courses. Student engagement is important for
student learning, particularly in the online setting. Both
instructors and researchers need to be able to assess student
participation (i.e. engagement) by correlating student
engagement self-reports (via OSE) with student behavior
monitoring data from an online course management program.
In 2015, Dixson studied online student engagement (OSE)
scale verification. It hypothesized that student participation in
the OSE would be substantially associated with two forms of
student learning behaviors (i.e. Watching lectures content)
and application learning behaviors (i.e. taking quizzes) [8]. In
2016, Guilloteaux adopted a perspective on flow theory to
examine the degree of learning engagement of 224 Korean
students and the factors that can influence their variances in
engagement. During each of the three lessons studied, each
student was sampled twice at random. Engagement levels
were evaluated with student’s evaluation of the quality of their
activities and contextual factors [9]. In 2017, Manwaring and
colleagues explored student activity-level engagement at the
university level in mixed learning classes. They used
"structural equation modeling" to better understand the
learning environments, inclusive course design and student
experiences of learning [10]. In 2018, Nguyen and his
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colleagues discussed student engagement based on three
categories: disengagement, active engagement, and passive
engagement. They analyzed how student behavioral
engagement has changed based on the course content [11].
In addition, Hussain and colleagues used machine learning
algorithms to classify low-engagement students in one
selected course at an Open University to assess the impact of
engagement on student's performance. The research input
variables included the final student results, performance
ranking and the number of clicks on the virtual learning
environment. Also, their research examined the relationship
between student engagement and course assessment rating
[12]. Moreover, Mirriahi and colleagues used a form of
learning analytics to investigate how university teaching
personnel are interested in a professional development course
with a collection of prescribed videos and video annotations.
The findings included a comprehensive analysis of the
evolution of learner interaction that can easily be translated
into action to enhance the consistency of the learning
experience [13]. Student engagement increases the
motivation of students to learn, decreases the sense of
loneliness, which increases the performance of students in
online courses [14]. The design of training courses allows
instructors to explore various learning styles in LMS.
Formally and informally, training students can increase
awareness, including online learners and train therapists in
their professional practice for the use of technology. In 2019,
Wasik and colleagues offered innovative approaches through
their analysis in which instructors should follow when
developing classes, building a classroom group, and
interacting with students in an online course [15]. The aim of
Lee and colleagues was to create an instrument for measuring
student engagement in E-learning environments. 737 Korean
online university students were the participants of the study.
On the 24-item scale, six variables appeared, including social
motivation, peer engagement, problem solving, and
engagement with teachers, community support, and learning
management. It is expected that this scale will help instructors
to enhance student engagement in E-learning courses and
eventually discourage students from dropping out of courses
[16]. In this paper, the authors investigate student engagement
in a series of activities in one course selected as a pilot study
and examine whether student engagement affects student
performance or not. The authors use a case study approach to
get the results. Based on the received results, authors
recommend using Reusable Multipurpose Learning Object
Model (RMLOM) to enhance personalized learning for each
student.
III. CASE STUDY
The teaching method at Sultan Qaboos University (SQU) is
primarily based on a mixed learning approach, in a way that is
integrated with both Online and Face-to-Face approaches
[17]. Learning Management Systems (LMSs) is an integral
part of mixed learning [18]. Specifically, in SQU, the
Modular
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Object-Oriented Developmental Learning Environment
(Moodle) is one of the LMS platforms that are used in the
learning and teaching process by introducing blended courses
along with face to face teaching.
It is a free, open-source learning management framework
that has widespread use as a virtual learning environment in
various universities [19]. It accumulates large quantities of
data that can be used to test the students' behavior. It records
the activities of any student, such as uploading reports and
communicating with peers [20]. The authors of this paper
propose a new model, which is supposed to help in tracking
the student’s activities in one of the selected courses as a pilot
case study. The proposed test model goes through a specific
process starting from student engagement, then student
behavior followed by the student performance and ending
with the preparation of personalized learning. In the following
sub-sections, more details will be provided about the
proposed model.
A. Sample
This section examines how students engaged in a fully
online course and how student engagement patterns were
associated with the student’s performance. It was done with
the aid of a sample as "Running Example" consisting of 14
undergraduate students enrolled at the “Search Strategies on
the Internet” course, which was for the first time released in
Fall Semester 2018 by the Department of Information
Studies, College of Arts and Social Sciences at SQU. This
course was the first fully electronic course to be released at
SQU. Every part of this course was given electronically,
including classes, reports, assignments, participation,
discussions, mid-term exams, and a final exam. The course
aimed to enhance students' skills in searching for information
sources using different tools such as search engines, subject
directories, libraries catalogs, and online databases. Fig.1
below shows the interface of the course in Moodle.

Fig. 1. Search Strategies on the Internet Course
Interface in Moodle LMS in SQU.
Way of giving this course
Subjects in this course were given week by week, so
students can learn and get the required skills in a smooth and a
sequence way. Each week, students must watch the recording
of the subject as well as read a PDF file or watch YouTube
supporting clips. Each week materials were shown on Sunday
morning and students had 24/7. Access to and engage in
weekly discussions on these contents.
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The week after, a new subject was released and the
materials of last week were kept available to students. The
only exception was that students were disabled from adding
further discussions for previous weeks. This way forced
students to follow the course week by week since
participation in discussions had a grade of 20 marks (20%). In
addition to this, students could not move to the week after
unless they finished all tasks related to the previous week.
Moreover, they could not participate in the weekly
discussions unless they watched the video of that week (the
icon of discussions would automatically be activated once
students watch the video).
Communication with Students
There was the timing for online chatting with students for
two hours a week. During chatting, students could ask the
teacher any question related to the course. However, two
reasons made this chatting postponed. Firstly, female students
did not participate in these chatting sessions for two weeks.
Secondly, chatting was only done by text with no voice or
video chatting, which means time-consuming for writing long
answers and explanations. Therefore, two WhatsApp groups
were created; one for male students and the second for
females. Within these groups, communication was very
smooth and answering questions and providing explanations
were very fast and effective. These groups remained active
until the final exam.
Weekly Participation
Students had the freedom to participate in the course any
day, any time during the week. They could register themselves
as participating at any day suited them. This was required by
the university regulations to ensure students were attending
the course. The registration icon was automatically activated
once students watched the video.
Exams
Mid-Term (20%) and Final exams (40%) were done
electronically with students present in a computer lab. All
questions were added to the question bank in the Moodle and
then the system randomly distributed them. Questions were
varied between True and False, Multiple choice, Short
answers, and long answers, and terms. The system
automatically graded True and False questions and
Multiple-choice questions. During the exam, students could
see a stopwatch indicating the remaining time and a legend
indicating all the exam questions and highlighting the
answered questions and the non-answered questions.
Therefore, students could easily find the remaining questions
and go to them through the link in the legend. Once they
finished the exam, they could review their answers before
submission. After submitting the answers students were not
allowed to amend their answers. Besides, in case students
forgot to submit their answers, the system automatically saved
answers and submitted them once the time was complete.
Assignments
Two assignments were given to students in this course.
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The first assignment was about conducting a simple search
strategy (10%) while the second one was about an advanced
search strategy (10%). Each assignment was attached with a
badge, which was honored to each student scored nine or
above out of 10.
Evaluating Students' Activities
Moodle has the feature of reporting all students' activities
from the first time they log into the course until the last day in
the course. Therefore, the instructor could easily evaluate
students' participation in the weekly discussions, how many
times they watched videos or read attached documents and so
on. By the end of the last week, the teacher exported a detailed
report for each student to mark his or her activities during the
semester.
Student's Opinion about the Course
By the end of the semester, a short survey was sent to
students asking them to evaluate their experience in the
course. All students answered the survey. The results showed
a great appreciation for this course. One of the exciting
results, which had the most significant appreciation, was the
ability to see their grades for each course component and
follow their progress in all course activities.
IV. THE PROPOSED TEST MODEL
The engagement had been described as a significant track
record of learning achievement. In early studies, student
engagement was defined as a single dimension of behavioral
component. On this basis, involvement was defined as the
participation of students in various learning activities. The
proposed test model was supposed to foster student’s
performance. By following the pattern of student’s form (full
log of students, midterm log and final exam log) and the way
they engaged and behaved in the course activities. This model
operated from the log file stored in Moodle based on collected
student information through their profiles. To enhance
students with mid and low performance, the instructor would
re-prepare the course to ensure personalized learning
according to the student’s needs. In Fig. 2, the authors
presented a model process test of the student engaging in a
fully online course that was supposed to give an indicator of
students' engagement.

A. Student Engagement
Student Engagement was considered as the most
fundamental component in learning [21]. It was related to
significant results such as grades and college completion at
the higher education level psychological commitment and
effort [22]. This paper related to student engagement with
their effort and commitment given by students to their
learning. The authors focused on how the students were
engaging in the course using different activities and resources
the instructor put it in the course. Further, after getting the log
file of all students, the authors analyzed the data to categories
the students into three different engagement levels to reach
the low and medium performance between the students. Later
on, the authors focused more on those selected students to
enhance their performance by enhancing the course using the
concepts of the learning object and personalized learning to
answer the requirements of each student. Below a closer look
on how Moodle as LMS offered details for each activity that
student took in terms of the full and detailed reports. Example
of student engagement in the fully online course “Search
Strategies on the Internet.” The authors took one student as a
sample to prove the concept of engaging students in the
various activities of the course. Fig. 3 shows a full report of
the student engaged in the course activities such as through
the attendance in each session per week, the forums and
watching the introduction of the course. The Moodle system
generated the total numbers of sessions the student attended
each week, as it is highlighted in green in Fig. 3 below.
Further, Fig. 4 illustrates a detailed report the same as a full
report that mentions previously, but in more and more details
for each activity the student takes.

Fig. 3. Student Engagement in Course Activities
(Full Report)

Fig. 4. Student Engagement in Course Activities
(Detailed Report)
Fig. 2. Model Process Test of Student Engagement in A
fully online course.
The scenario workflow of the proposed test model as
follows:
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B. Students Behavior
Learning of student’s behaviors were used as two-way
interactions between students and the learning environment;
these behaviors were intended to enhance what the students
knew and could do [1]. Students would login to the “Search
Strategies on the Internet” course via the Moodle platform
using his/her username and password with the enrollment key
that the instructor provided for only students to register in this
course. Taking this action form, the students were considered
behaving in the course through different actions they were
doing.
C. Students Personality
McGeown and colleagues defined personality is "a set of
underlying characteristics that determine how a person
typically acts, thinks and feels” [23].
Knowing the basic requirements of students with various
personality characteristics will help teachers identify
acceptable teaching methods when teaching online courses
[24].
D. Student Performance
Magnussen discovered that the behavior of the learners was
positively related to performance [25]. The Moodle prepared
reports of students logfile and recorded all their logs and
course activities participation at the backend of the
corresponding course. From those logs files, the authors
received three different logs, which were full logs of the
course, Midterm exam logs (including the time student spent
while answering the exam and the grades) and Final exam
(same attributes as Midterm exam logs). Based on analyzing
the previous logs (More details given in Instrument section)
instructor was able to improve the course to meet student's
needs using the proposed test model and enhanced their
performance before the end of the semester.
E. Personalized Learning
Personalized learning is the subject of the knowledge of the
needs, abilities, and interests of each student, including the
right to choose and talk to the learner about what, where and
when to give flexibility and support to the best possible
standards [26]. It is supposed to provide the instructors with
the data and approaches needed to make better pedagogical
choices to allow students to learn in their ways. If the
Midterm exam is considered, after getting a clear overview of
how each student behaved and engaged in course activities
form at the beginning of the semester until the Midterm exam,
the instructor could improve the course (for the remaining
semester) to answer each student's needs in case of a
personalized learning course. In this way, the instructor could
use the test model process, which uses modern technologies to
track student learning needs in the course of everyday
teaching and learning activities.

A. Preparing Dataset
The data received from Moodle consists of three excel files
(Tables), which were:
a) Final Exam: it represented by the marks of the final exam
of all students along with the time spent during the exam.
b) Mid Exam: it represented by the marks of the midterm
exam of all students along with the time spent during the
exam.
c) Activity: it represented by all different activities in the
course for each student with details for example attendance,
discussion viewed, submission files, chats with the instructor
and course unit if were reviewed by students, if score report
reviewed from student and external tool viewed by students,
etc. "Final exam" and "Mid Exam" tables included required
fields such as Student ID and the mark of the exam, while the
"Activity" table contained: Student ID, Number of activities
of each student and Level of Activity as shown in Fig.5 .
These tables were derived from other tables through the
primary key (i.e. Student ID).

Fig. 5. Structure of the files used to prepare dataset.
VI. RESULT AND DISCUSSION
As mentioned previously, the authors collected data from
the following three tables:
Midterm Exam Excel File
Table- I: Students Marks of Midterm Exam
Student ID

Mark/ 20

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011

17.5
17.25
19.5
17.25
16.75
15.5
14.5
19.25
19.5
15.75
15.25
19.5

1012
1013

12.25
15.75

Final Exam Excel File

V. METHOD
To test the proposed model, fifteen students from the
undergraduate level at the College of Arts and Social Sciences
selected for their tracking information to be used. The authors
explain the process followed to analyze the data in the coming
subsections below.
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Table- II: Students Marks of Final Exam
Student ID
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

Mark /40
38.5
31.5
39
34.5
29
28.75
29
29.5
38
34
38.5
38.5
30
25.5

A. Activities Column in Activity Excel File
To check how the student’s engaged in different activities
of the course such as discussion, submitting assignments,
playing games, attendance, exams etc. The below Table were
used to represent all activities done by students.
Table- III: Students Activities
*(Note: This is only a part of the Table; it consists of 14775 records of all students in the course)
Student ID
1005
1013
1013
1013
1013
1004
1004
1005
1003
1002
1004
1005
1011
1011
1011
1011
1011
1011

Event Context
Forum: Alerts and circulars related to the course
Course: Internet search strategies
Forum: Alerts and circulars related to the course
Forum: Alerts and circulars related to the course
Forum: Alerts and circulars related to the course
Forum: Alerts and circulars related to the course
Forum: Alerts and circulars related to the course
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies
Course: Internet search strategies

Based on the activities of students, the tables do not contain
explicitly categorized columns for these features. Therefore, a
new column for the categorized data was derived. This was
presented in the following sections. Also, some changes as
excluding unimportant columns were done. As study goal
depends on the number of students’ activities:
 An explicit numerical column was derived to contain the
number of activities for each student: Activity
 An explicit categorized column was derived to include
the number of activities for each student (Low, Mid,
High): Activity Grade
These two columns were derived as follow:
First: Drive Activity Column
Table- IV: Conducting subtotal to calculate the number
of activities for each student
Student ID
1000
1001
1002
1003
1004
1005
1006

No. of Activities
910
608
1410
1309
737
583
713
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Element
Forum
Forum
Forum
Forum
Forum
Forum
Forum
System
System
System
System
System
System
System
System
System
System
System

Event Name
Discussion viewed
The course unit instance list displayed
Discussion viewed
Discussion viewed
Discussion viewed
Discussion viewed
Discussion viewed
View User Profile
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed
The course had been reviewed

1007
1008
1009
1010
1011
1012
1013
Total No. of Activities

1515
1167
1117
1000
1401
395
1106
13971

As it was shown in Table IV, the number of activities for
each student was calculated using the SUBTOTAL function
in Excel. The SUBTOTAL function returned an aggregate
result for supplied values (in our data for activities of the
student). SUBTOTAL could return a SUM, AVERAGE,
COUNT, MAX, and others (for our step, the COUNT was
used). To use SUBTOTAL [27]:
1. Sort the worksheet by the activity’s column data (you
want to subtotal of it).
2. Select the tab Data, then click the command Subtotal as
it is shown in Fig. 6. Use the Subtotal command allows you to
automatically create groups and
use the common function
COUNT to help summarize
your data.
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3. From the dialog box Subtotal. Click the drop-down
arrow at each change in the field to pick the column you wish
to subtotal. In our work, Activities were selected.






Fig. 6. Subtotal command.
A. Click the drop-down arrow to pick the Use function you
want to use. In our work, COUNT was selected to
count the number of activities.
B. In the Add subtotal to the field, select the column where
you want the calculated subtotal to appear. In our work,
Activities were selected.
C. Click OK when you are satisfied with your selections.
D. The result of COUNT would appear as shown in Table
IV.
Second: Drive the categorized Activity Column (Level of
Activity)
Table- V: Calculate Activities column in Activity Excel
file
Student ID

No. of Activities

range by 3, (1120 ÷ 3 = 373).
Calculate the interval of Low by (395 + 373 = 768 and less)
Calculate the interval of Mid by (768+ 373= 1141) which
was over 768 to 1141
The interval of High was over than 1141.
By these steps, the activities for each student were
represented by (Low, Mid, High) instead of activities
details.

B. Is there a relationship between the number of
activities in the course for each student and Total mark?
To clarify this relationship using the Excel tables
“Activity”, “Final Exam” and “Midterm Exam,” (Table VI)
using a correlation chart, the authors had to transform the data
into homogeneous forms as numerical data in the same rang.
So, the format of (Student ID and No. of Activity) were
transformed into a new format related to the mark (Table
VIII). In addition, the total mark (60 marks) of students was
calculated as the summation of the midterm exam (20 marks)
and final exam (40 marks).
Table- VI: Activities Data before Transformation
Student ID

No. of
Activity

Level of
Activity

Mid
Mark

Final
Mark

1000

910

Mid

17.5

38.5

1001

608

Low

17.25

31.5

1002

1410

High

19.5

39

Level of Activity

1000

910

Mid

1001

608

Low

1002

1410

High

1003

1309

High

17.25

34.5

1003

1309

High

1004

737

Low

16.75

29

1004

737

Low

1005

583

Low

15.5

28.75

1005

583

Low

1006

713

Low

14.5

29

1006

713

Low

1007

1515

High

19.25

29.5

1007

1515

High
1008

1167

High

19.5

38

1008

1167

High

1009

1117

Mid

1009

1117

Mid

15.75

34

1011

1401

High

1010

1000

Mid

15.25

38.5

1012

395

Low

1011

1401

High

19.5

38.5

1013

1106

Mid

1012

395

Low

12.25

30

1010

1000

Mid

1013

1106

Mid

15.75

25.5

As shown in Table V, “Activity” was represented by a
numerical type that was produced from the previous step. It
was converted to categories (Low, Mid, High). The concept
used here is that, if the number of activities of each student
was more than 1141 means his/her engagement was High and
if the number of activities was between 768-1141 means
his/her engagement was Mid and so on. The conversion was
done based on dividing the interval between the maximum
value (Highest) and minimum value (Lowest) as the following
steps:
 Detect the minimum value (i.e. 395).
 Detect the maximum value (i.e. 1515).
 Calculate the range (interval) between the minimum and
maximum by subtracting the minimum from maximum
(1515 - 395 = 1120).
 Calculate the value of each sub-interval by dividing the
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The transformation process was done as follows:
1. Column (Student ID) was transformed to (T-Student ID)
by renumbering the students from 1 to 14 and set them in the
same order of midterm exam.
2. Column (No. of Activity) was transformed to
(T-Activity) by using the Level of Activity column and give a
represented number for each interval; the values (60,40,20)
are approximated chosen values to represent the " Activity "
as follows:
 Low was transformed to 20 (The minimum rate of
activities).
 Mid was transformed to 40.
 High was transformed to 60.
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We assumed that these numbers (60, 40 and 20) were
estimated numbers corresponding to the level of engagement
of students with the Moodle, as brief in Table VII.
Table- VII: T-Activity with corresponding
No. of Activity
T-Activity

No. of Activity

60

1141 and more

40

768-1141

20

768 and less

Note: The Level of Activity was produced by dividing the
interval between the maximum and minimum activity by
three, then split the interval to equal durations, as we
mentioned previously.

Table- VIII: Activities Data after Transformation
Student ID

T-Student ID

Activity

T-Activity

Level of Activity

Mid Mark

Final Mark

Total Mark

1000

1

910

40

Mid

17.5

38.5

56

1001

2

608

20

Low

17.25

31.5

48.75

1002

3

1410

60

High

19.5

39

58.5

1003

4

1309

60

High

17.25

34.5

51.75

1004

5

737

20

Low

16.75

29

45.75

1005

6

583

20

Low

15.5

28.75

44.25

1006

7

713

20

Low

14.5

29

43.5

1007

8

1515

60

High

19.25

29.5

48.75

1008

9

1167

60

High

19.5

38

57.5

1009

10

1117

40

Mid

15.75

34

49.75

1010

11

1000

40

Mid

15.25

38.5

53.75

1011

12

1401

60

High

19.5

38.5

58

1012

13

395

20

Low

12.25

30

42.25

1013

14

1106

40

Mid

15.75

25.5

41.25

After the transformation process, the correlation chart is
drawn using a scatter chart in excel and shown in Fig. 7. The
correlation chart a regular relationship between No. of
Activities and the total mark.

Fig. 7. Correlation chart between Total Mark and
T-Activity.
It can often be considered a positive correlation where the
student's activities on the educational platform (Moodle)
correspond to his/her total mark. As example:
 Most students with a high activity rate achieved a high
score (Highlighted in Blue).
 Only two students with a high score, their activity rate was
not high (Mid level of activity). (Highlighted in gray).
 The best student of the students' group had the highest total
mark.
 Based on Fig.7, usually the curve of T- Activity goes with
the curve of the total mark with positive behavior. That
means the performance of students had a strong
relationship with his/her engagement with fully online
course activities through Moodle [28].
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C. Enhancement of Student Performance using
Reusable Multipurpose Learning Object Model
(RMLOM)
One aspect of a smart learning environment in the smart
cities was to take care of students via understanding their
behavior. This could be achieved by the introduction of an
active educational environment [7]. It had been noted that the
main purpose of enhancement of student performance was
based on the previous results: understand that students were
different in their grades (Midterm and Final exams), different
in engaging in course activities and different in the level of
understanding. There were three groups of students in
general, Low, Mid, and High. Also, their chosen learning
styles were different; some students learnt best from reading,
while others prefer the audio or video form. Hence, offering
the same learning materials to all these groups would lead to
inconsistent outcomes. It leaded to insufficient conditions
towards active learning [29]. In order to manage those
differences suitably in a way that was supposed to meet the
student's requirements and would lead to better performance
depending on activities, exams, etc. The authors suggest using
Personalized Learning (PL) and Reusable Multipurpose
Learning Object Model (RMLOM) [30] to improve the
course contents.
Reasons to use (PL) in a fully online course
• Addressing each student's needs
• Engaging students in various course activities
• Assisting students in meeting academic standards
• Enhancing student performance
• Letting students decide the learning style they want
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VII. CONCLUSION
How to use RMLOM for PL course contents
A learning object was defined as building blocks that could
be combined to create lessons, modules or courses. LO could
be shown in different sets of media such as text, animation,
audio and video [31]. Developing a course from scratch that
fits each student's needs was time-consuming. Creating a
course should, therefore, be based primarily on the use of the
modular type of learning material called Learning Object
[29]. Using Reusable Multipurpose Learning Object Model
(RMLOM) would enhance the processes of online learning.
This model used a sequencer to create any course or facet of a
course dynamically through the RMLOM reusable
components. The model allowed the instructor to have the
ability to determine the outlines of their courses. This would
also encourage the instructor to plan courses for each student
or group of them. In addition, the content should be built to
support Personalized Learning by offering the same learning
objects in various media such as video, text or audio.
Accordingly, students could pick whatever medium they want
to use in their learning process while using the PL as Fig. 8
shows.

This paper offered a model for student engagement by using
available data in Moodle (Logfile of the course) to analyze
student engagement and performance. The results showed
that most students with a high activity rate achieved a high
score in the course, which mean there is a relationship
between the number of activities in the course for each student
and Total mark Hence, the setting outline of courses must be
suitable for the learning style, skills, and interests of each
student in order for each to do well in any chosen course.
While this paper was not intended to establish whether the
correlation between the patterns of student engagement and
their performance was causal. Using this model encouraged
instructors to engage students through LMSs (i.e., Moodle) in
various activities, thus enabling students to participate in the
online courses effectively [28]. Technologically, researchers
were making good progress in realizing student's engagement
in an online course based on their needs. In a way that helped
the instructor to consider how each student engaged and
behaved during the courses chosen, and what would be the
overall performance behind this engagement. It should be
note that, the number of students in the course used in this
paper was 14 students only enrolled in it. As future work, the
authors would try to choose other courses with more
significant numbers of students to ascertain more factors that
affect students’ performance while learning online courses.
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