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Abstract

Background: A large number of students enrolled in many universities and the low ratio of supervisors to the student have chal-
lenged the process of developing education and research. Today, information and communication technology (ICT) tools have
changed the learning environments. We assessed the improvement in challenges in the thesis process for Master’s degree virtual
students using learning management systems (LMS).
Methods: This study is a translational research design focusing on adaptation of educational technology and was conducted in
three stages: Preparation, implementation, and assessment in the Shahid Beheshti University of Medical Sciences in 2017. In the
preparation stage, we matched LMS with technical support requirements. In the experimental stage, the effectiveness of a web-
based system (LMS) for thesis support was assessed in 67, 65, and 51 master students in 2017, 2018, and 2019, respectively, and they
were followed two years. In the post- experimental stage, the program was assessed using quality criteria. The data were analyzed
by descriptive statistics (mean and standard deviation), analysis of variance (ANOVA), and post-hoc tests.
Results: Data of 67 students as the first entry group were collected after two years of implementation of the program and 22 quality
criteria were extracted by literature review and validated by focus group discussion. The results of students’ perspective showed
that the scores of the quality criteria after using LMS in comparison other alternative methods were at the desirable level (mean
score > 7), the social network and email scores were mostly at the moderate level, and the meeting was almost less desirable (mean
score < 4). The results of the supervisors’ perspective also showed that the scores of the quality criteria were at the desirable level.
The ANOVA result for most criteria was statistically significant at 95% CI. The results indicated the higher scores in all quality criteria
after using LMS in comparison with alternative methods from the viewpoints of the supervisors and students (95% CI: 8.76 ± 0.83)
and (95% CI: 8.71 ± 0.64), respectively.
Conclusions: The results of this study indicated that implementing LMS for thesis support was almost twice more successful in
achieving the considered criteria than other alternative methods in terms of both students’ and supervisors’ perspectives. Imple-
mentation of LMS in the thesis process, which significantly affects the quality and quantity of research through improvement in
feedback quality, saves time, and increases the rate of thesis completion.
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1. Background

The process of developing a thesis is often a big step
toward graduation for the students in higher education.
They often experienced new challenges in education. They
have to make new understandings and meaning. Specific

goals for developing a thesis include learning how to re-
search and developing a scientific attitude, acquiring lit-
eracy skills, and promoting critical thinking. These char-
acteristics make the thesis a valuable source of knowledge
creation for those interested in the subject area (1).

As writing a thesis is time-consuming and is com-
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pletely different from usual courses with the main interac-
tion of students and teacher in class time, a mechanism to
facilitate and organize students and supervisor interaction
is very helpful. The initial step started with critical think-
ing and many influencing factors, such as access to infor-
mation resources and supervisors’ support. Lack of proper
management of the thesis process causes many risks and
problems. For example, students cannot choose a topic ef-
fective for society, or they may not be able to provide use-
ful data if they do not choose a valuable subject. Proper
management of the thesis process must include all steps.
This requires proper communication and a link between
the student, the supervisor, and the necessary information
resources system (2, 3).

In practice, a large number of students, the low ra-
tio of the supervisor to students, and the cumulative in-
crease of students in previous semesters have challenged
the process of proper communication, integrated supervi-
sion, and accountability (1). On the other hand, the tasks of
university administration are limited to registration and
course management. Also, the management of the super-
visor’s time needs a new business model.

Today, the industry and university provide an appro-
priate communication system support (4-7). The Web-
based software learning management system (LMS) pro-
vides applications used for planning, implementing, and
evaluating the learning processes, and also for produc-
ing the content and monitoring collaborators and educa-
tors. It provides interactive features, such as disciplinary
discussions, video conferencing, and discussion forums
(8, 9). LMS helps higher education institutions to offer
distance courses and discussion forums and makes the
faculty-student and student-student interactions through
peer feedback, faculty feedback, and communication (8-
10). Using this software is growing exponentially over time
because it is fair and makes the users able to access the
needed information (11).

Hansson et al. introduced using ICT for thesis support
and indicated the importance of collaboration among the
components of a thesis for improving its quality (10).

Hansson et al. implemented collaborative supervision
for doctoral theses (3). They applied several main factors,
such as project management, discussion forum, resource
websites, reflective journals, private correspondence files,
exercises, and course material databases.

Another research in South Africa, in the Department of
Management at the Durban University of Technology, im-
plemented a web-based (WebCT) system for research man-
agement among the postgraduate students from 2005 to
2006 (3).

The SciPro (Supporting Scientific Processes in Thesis
Writing) system, which was developed at Stockholm Uni-

versity, is an online ICT support system for administra-
tion and supervision of the bachelor, master, and PhD the-
sis. It was designed to support thesis writing and fulfill-
ing all stakeholders’ needs. The SciPro system was con-
tinuously developed, and as a result, the SciPro version 3
provides a wide range of facilities for the thesis initiation
step, such as the idea bank. The SciPro system, which is
specifically used today all over the world to do the thesis,
caused an improvement in the quality and quantity of the-
ses. It evaluates the performance of the thesis process from
many important aspects, such as an increase in the rate
of thesis completion, an increase in student autonomy, a
shorter time spent by the supervisor regarding the begin-
ners’ questions, and an improvement in providing feed-
back and thesis quality (3, 4, 6, 11). However, there is no evi-
dence in this regard in Iran.

Scientifically, research is a scientific activity that is con-
sciously, systematically, and creatively formulated and de-
veloped. Also, education scholarship not only considered
the quality and quantity of education but also it regards
educational activities to apply knowledge in solving educa-
tional problems. However, these educational activities are
provided to experts to critique and evaluate (12, 13).

Over the past years, doing a thesis has been one of the
issues in the Research Department of the School of Man-
agement and Medical Education of Shahid Beheshti Uni-
versity with more than 400 virtual students. After obtain-
ing sufficient evidence, thesis support for the new students
has been conducted formally through the LMS. LMS is a
user-friendly system, and the virtual students are familiar
with it because they take their courses using this system.

2. Objectives

The aim of this study was to develop the web-based LMS
for master’s thesis support and assess its quality in com-
parison with common alternative methods, such as face-
to-face meetings, email, and social networks from the view-
point of the supervisors and faculty.

3. Methods

This study is a translational research design focusing
on the adaptation of educational technology. The study
was carried out in the school of Management and Medi-
cal Education of Shahid Beheshti University of Medical Sci-
ences. The study Population were 67, 65, 51 students of vir-
tual master community-based education in cohorts regis-
tered in 2017, 2018, and 2019, respectively.

The study had three stages: Preparation, Implemen-
tation, and Assessment. In the preparation stage we de-
signed a course in the Moodle based learning management

2 J Med Edu. 2020; 19(4):e110696.



Shakerian S et al.

system (LMS) of the school to fit to supervision require-
ments of thesis supervision. In the implementation stage
carried out by students and supervisors were briefed about
the specifications and functions of the platform that facil-
itated the supervision and used it for supervisory interac-
tion during thesis development. In the evaluation stage,
the program was evaluated based on quality criteria (Fig-
ure 1).

Three stages of the study were described in detail as fol-
low:

Preparation stage before the implementation thesis
management using LMS, the following technical support
requirements were considered in the website:

- Facilitating the communication between the faculty
and the student during the thesis process, such as having
the system available 24 h a day for questioning or submit-
ting files and faculty feedback.

- Facilitating access to the resources needed by the stu-
dent because the supervisor has several students at the
same time.

- Writing discussions between the supervisor and the
student during the whole process to review the progress
of the work.

- Facilitating the submission of multiple student files,
keeping track of their history, and facilitating faculty feed-
back to each file, and making any necessary corrections.

- Facilitating handling a large number of students who
share a single supervisor.

- Securing the information so that all documents and
files are visible only to the students and their supervisors.

- Documenting the student activity from the beginning
to the end of the process so that the faculty can evaluate the
student’s work and also the accuracy of the student’s data
and work process can be better tracked.

- Possibility of evaluating the activity of the faculty in
guiding and answering students and checking his / her ac-
tivity level.

3.1. Implementation

Pairs of student- supervisor were assigned to a course
on the LMS of the school at the beginning of the thesis de-
velopment process. All communication and interaction
were managed through this e-environment. The super-
visor was able to give written feedback on every report
the students prepared and to communicate his/her com-
ments. All questions were asked, and the answers were
recorded, which facilitates students reviewing the super-
visor’s comments and answers as many times as needed.
The supervisor was able to activate reminder for impor-
tant dates, and the student was informed and reminded of

agreed upon time frames. This helps the student to bet-
ter organize their due activity to meet the specific dead-
lines. The supervisor also had a comprehensive image of
the whole process of the thesis development for each stu-
dent with the exact progression of the project recorded.
Students at risk of prolongation of the thesis process were
readily identified by the supervisor. This provides the pos-
sibility of taking action in due time and prevented un-
necessary delays. The students had more protected ac-
cess to their supervisor. They had all activities and reports
recorded. They monitored their progress based on the
agreed upon schedule. They were able to use the LMS as a
project manager since the communication of reports, feed-
backs comments time tables, and even meeting times al
were recorded in their supervisory course in the LMS.

3.2. Evaluation

Evaluation was conducted in four steps: Literature re-
view design, or make a checklist criteria, focus group dis-
cussion, cite visits.

Step 1: A literature review for identifying the criteria of
applying LMS in higher education and thesis management
was conducted using non -systematic review in the litera-
ture by the keywords, such as learning management sys-
tem, distance learning, medical education, thesis support,
collaborative learning, interactive learning, and theses.

Step 2: making a checklist of criteria. In this step, 22 cri-
teria were extracted, including privacy, accessibility, simul-
taneous access to announcements, etc. for all students, the
unification of methods, providing key content and guid-
ance to everyone at the same time, satisfaction, sympathy,
interaction, cooperative learning, supervision by the fac-
ulty, Justice in responding, monitoring and supervision by
the head of the department, motivating, increasing quan-
tity, quality enhancement, time-saving, loading multiple
forms, timely notification, planning, identifying problem-
atic students, competition, and identifying common weak-
nesses of the core knowledge (Table 1). Only one criterion,
i.e., identifying problematic students, was specific accord-
ing to the faculty’s view.

Step 3: Focus group discussion. Content validity of
the extracted criteria was assessed by focus group method
and a panel of 10 experts considering medical education,
health policy, medical ethics, and community medicine in
two sessions, and a checklist of the criteria was developed.
The criteria were scored subjectively from zero as the low-
est value and 10 as the highest value. A score of less than
four was considered less desirable, a score of more than 7
was Highly desirable, and any number in between was con-
sidered moderate. For measuring reliability, the test-retest
method was used. The criteria checklist was provided to
15 students with an interval of 14 days. Then, the Pearson
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Figure 1. The process of the three phases of the study

correlation coefficient were calculated (R = 68%; P-value =
0.044).

Step 4: cite visit. This step was done to assess the quan-
tity of the interactions between professors and students
and completed thesis.

The data were analyzed by Excel and SPSS (v22) software
and descriptive indices, such as frequency, mean, and stan-
dard deviation (SD). The results were compared using anal-
ysis of variance (ANOVA) and post-hoc tests.

4. Result

The 22 quality criteria were extracted by literature re-
view and validated (Tables 1, 2 and 3). Descriptive result of
the 67 students of the first cohort and their supervisors af-
ter 2 years of follow up was presented in Table 1. The result
showed the scores of all criteria in applying the LMS sys-
tem in comparison to other alternative methods were at
the highest desirable level (mean score > 7). Providing key
content and guidance had the highest score.

Mean scores of perspective the social network and
email mostly were at the moderate level, and meeting
mostly was less desirable (mean score < 4).

Table 2 indicates the mean and SD of the quality crite-
ria from the supervisors’ perspective. According to the re-
sults, the scores of all criteria after using LMS in compari-

son with other alternative methods were at the desirable
level. Also, the mean scores of providing key content and
guidance and monitoring and supervision were mostly de-
sirable. The social network was found at a moderate level,
and the mean scores of meeting and email were less desir-
able (mean score < 4).

The results of ANOVA provided in Table 3 indicated that
the mean difference of most criteria was statistically signif-
icant at a 95% confidence interval (CI). However, some cri-
teria, such as supervision by the faculty, identifying com-
mon weaknesses of the core knowledge, and justice in re-
sponding to information, were not statistically significant
at a 95% CI from the students’ perspective (Table 3).

The results of the ANOVA regarding the use of alter-
native methods from the supervisors’ view are also indi-
cated in provided in Table 3. The mean difference between
the scores of criteria, such as motivation, quality enhance-
ment, interaction, and accessibility was not statistically
significant in 95%CI. The result post-hoc comparisons was
also significant for all comparisons and the result of the F
index was statistically significant for studied criteria.

Table 4 showed the viewpoints of the supervisors and
students. The result indicated the scores of the applying
LMS system in comparison from the viewpoints of the su-
pervisors and students were the highest scores (95% CI:
8.76± 0.83) and (95% CI: 8.71± 0.64) respectively (Table 4).
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Table 1. Descriptive Results of the Quality Criteria After Using the Learning Management System (LMS) and Alternative Methods from the Students’ Perspective in the Thesis
Process

Criteria
Meeting Email Social Network LMS

Mean SD Mean SD Mean SD Mean SD

1. Accessibility 2.30 3.06 6.58 3.60 4.64 2.69 8.80 1.78

2. Simultaneous access to announcements and so on for all students 4.67 4.42 5.45 3.45 6.30 3.53 9.67 0.72

3. Providing key content and guidance to everyone at the same time 5.78 4.35 5.82 4.00 6.10 3.35 9.73 0.59

4. Satisfaction 5.11 3.44 6.33 2.67 5.50 3.37 8.47 1.88

5. Empathy 7.78 2.73 5.17 3.59 6.40 3.47 8.60 1.92

6. Interaction 8.44 3.24 4.91 3.96 6.70 3.30 8.87 1.68

7. Cooperative learning 7.22 3.80 3.00 2.41 6.50 3.31 7.67 3.04

8. Supervision by the faculty 7.56 3.81 6.55 3.39 7.10 3.00 9.33 1.29

9. Justice in responding to information 6.78 3.63 6.08 3.15 6.30 2.98 8.53 2.29

10. Monitoring and supervision by the head of the department 6.11 3.79 4.82 3.74 4.50 3.41 8.20 2.46

11. Identifying common weaknesses of the core knowledge
(majority)

6.44 3.84 4.60 2.67 5.56 3.13 7.57 3.06

12. Motivating 5.44 3.57 4.09 1.76 5.30 2.63 8.27 2.19

13. Creating competition 5.11 4.46 3.27 2.41 6.20 3.33 7.87 2.90

14. Unification of the methods 5.78 4.38 3.91 3.02 6.10 3.28 8.27 2.58

15. Privacy 4.78 3.73 8.09 3.39 3.60 3.06 8.93 2.28

16. Increasing quantity 5.11 4.04 4.10 3.25 4.00 3.12 8.40 2.35

17. Quality enhancement: methodical and scientific 3.00 1.87 6.67 3.42 5.90 3.45 9.13 1.96

18. Loading multiple forms 5.60 4.34 5.42 4.06 3.40 2.95 9.00 1.57

19. Timely notification 8.00 3.94 5.25 3.47 7.30 3.53 9.27 1.62

20. Planning 4.80 3.27 5.10 3.54 5.89 3.69 9.07 2.02

21. Time saving student / (efficiency) 5.60 4.28 5.09 3.67 6.00 3.57 8.60 2.20

The number of feedbacks, except for problematic stu-
dents, varied from at least 6 to 64 times, which was impos-
sible or extremely difficult for a virtual student to travel
to Tehran city during the follow-up period. We found that
most of the criteria, such as interactions, feedback, up-
dates, and documentation economical. Also, after the im-
plementation of the program, 51 out of 67 students com-
pleted their theses during the follow-up period.

5. Discussion

The results of this study indicated that implementing
LMS for thesis support was almost twice more successful in
achieving the quality criteria than other alternative meth-
ods from the perspective of both students and supervisors.
The results of ANOVA indicated that the mean difference of
the scores of all criteria showed a statistically significant
increase after using LMS compared with alternative meth-
ods.

Consistent with our study, Byungura (2015) at Rwanda
University emphasized the implementation of an E-
learning management system for thesis support. They
found that there are several students and a limited num-
ber of tutors, which diminished the quality of theses as
the supervisors did not have enough time to interact with
students. This study concluded that for the implementa-
tion of the system, the status of the students should be
examined, and also the requirements are needed to be
considered (4).

Hansson et al. were the first to use the ICT system for
thesis support and indicated that a good collaboration and
high-quality thesis (7, 10). Hansson et al. implemented LMS
for a doctoral dissertation and reported an improvement
in thesis quality. They reported many main requirements
for the system implementation, such as project manage-
ment, discussion forum, exercises, reflective journal, re-
source websites, private correspondence files, and course
material databases (3).

Hansson et al. conducted a study in order to facilitate

J Med Edu. 2020; 19(4):e110696. 5



Shakerian S et al.

Table 2. Descriptive Results of the Quality Criteria Using the Learning Management System (LMS) and Alternative Methods from the Supervisors’ Perspective in the Thesis
Process

Criteria
Meeting Email Social Networks LMS

Mean SD Mean SD Mean SD Mean SD

1. Accessibility 4.75 3.50 5.25 0.50 6.75 1.50 7.75 0.96

2. Simultaneous access to announcements and so on for all students 2.25 1.89 4.00 0.82 5.75 1.50 9.75 0.50

3. Providing key content and guidance to everyone at the same time 1.50 0.58 3.50 1.29 5.75 1.71 10.00 0.00

4. Satisfaction 6.25 2.50 4.00 1.83 5.00 1.41 8.00 0.82

5. Empathy 7.67 2.52 2.00 0.82 3.33 1.53 7.33 0.58

6. Interaction 4.50 4.04 3.50 2.38 4.00 2.71 8.50 0.58

7. Cooperative learning 4.00 1.41 3.00 1.41 4.75 2.75 8.00 1.83

8. Supervision by the faculty 5.50 3.32 3.50 1.91 3.00 2.00 8.75 0.50

9. Identifying problematic students 6.00 1.63 2.00 1.15 3.25 1.71 8.50 1.91

10. Justice in responding to information 3.75 0.96 4.50 2.08 4.00 1.41 9.00 1.15

11. Monitoring and supervision by the head of the department 1.75 1.71 1.00 0.82 2.00 0.82 10.00 0.00

12. Identifying common weaknesses of the core knowledge
(majority)

4.25 2.63 2.25 0.50 3.00 1.41 8.50 1.91

13. Creating competition 4.25 0.96 1.67 0.58 5.00 2.16 7.50 1.91

14. Unification of methods 4.50 2.52 2.50 0.58 4.75 2.75 9.25 0.96

15. Privacy 7.75 1.71 6.75 1.71 2.50 2.65 8.00 1.83

16. Increasing quantity 4.00 1.83 3.75 1.89 5.00 2.58 8.75 1.26

17. Quality enhancement: methodical and scientific 8.00 2.83 3.00 2.83 3.00 2.65 8.00 2.83

18. Time saving faculty / (efficiency) 3.25 1.71 3.25 1.26 4.25 2.50 8.25 0.96

19. Loading multiple forms 1.50 2.38 4.75 1.26 5.25 2.22 9.50 1.00

20. Timely notification 1.75 1.71 4.25 2.22 7.50 1.73 8.25 1.50

21. Planning 4.50 1.00 3.25 1.89 3.75 1.71 8.50 1.29

22. Motivating 6.00 4.00 4.00 2.00 3.67 0.58 8.00 2.00

thesis processes considering how to accommodate a huge
number of students with the low number of supervisors
and resources. They used the ICT system and developed the
idea bank to initiate a good start. Data were collected by
observations, interviews, focus group discussions, and log
analysis during 1.5 years. They indicated an improvement
in the quality of the thesis process, saving time, and adding
value (3, 6, 10).

A study by Larsson revealed that 30% of the students
of the Department of Computer and Systems Sciences at
Stockholm University, admitted for the Master’s thesis, did
not finish their thesis during 2001 - 2006 because of a large
number of students (up to 300,000 students in 2002) that
increased in next years, and a limited number of supervi-
sors and resources. They conducted a partial pilot study re-
garding the implementation of the ICT system in 2011 and
found positive results both regarding quantity and quality
(14).

The results of the study by Nouri et al. indicated that
the implementation of the IT-system (SciPro) for 300 stu-
dents and 70 supervisors was usable for the campus stu-
dent and distance student. They also presented many fea-
tures and functionalities of the SciPro System (15).

Peiris et al. conducted a case study on ICT for thesis
support. They indicated that ICT is highly supportive for
thesis management (16). Larsson et al. assessed factors af-
fecting the thesis process from 2010 to 2014. They assessed
the changes over time, dropout rates, and the time for com-
pletion after the registration of a student. Their provided
many recommendations regarding the thesis process and
making immediate changes for its management (17).

In the present study, it was also indicated that after the
implementation of the program, 51 out of 67 students com-
pleted their theses during the follow-up period. In line
with this result, Nouri et al. studied the bachelor thesis
dropout rate. They assessed 2436 theses of the Bachelor’s
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Table 3. The Results of the Analysis of Variance (ANOVA) of Using Alternative Methods from the Supervisors’ and the Students’ Perspective

Criteria
Students’ Perspective Supervisors’ Perspective

F P-Value F P-Value.

Accessibility 11.89 0.00 1.94 0.18

Simultaneous access to announcements and so on for all students 6.46 0.00 24.43 0.00

Providing key content and guidance to everyone at the same time 4.84 0.01 43.31 0.00

Satisfaction 3.66 0.02 3.88 0.04

Empathy 3.39 0.03 12.25 0.00

Interaction 4.15 0.01 2.82 0.08

Cooperative learning 5.28 0.00 5.02 0.02

Supervision by the faculty 2.37 0.09 5.32 0.02

Justice in responding to information 1.92 0.14 11.45 0.00

Monitoring and supervision by the head of the department 3.38 0.03 67.35 0.00

Identifying common weaknesses of the core knowledge (majority) 1.86 0.15 9.71 0.00

Motivating 6.51 0.00 1.99 0.19

Creating competition 4.41 0.01 7.74 0.00

Unification of methods 3.89 0.02 8.57 0.00

Privacy 8.03 0.00 6.47 0.01

Increasing quantity 5.58 0.00 5.65 0.01

Quality enhancement: methodical and scientific 6.74 0.00 2.44 0.18

Loading multiple forms 6.64 0.00 13.11 0.00

Timely notification 4.03 0.01 11.8 0.00

Planning 4.84 0.01 9.96 0.00

Identifying problematic students - - 12.75 0.00

Table 4. Results of Students’ and SUPERVISORS’ Perspective for LMS Compared with Alternative Methods in the Thesis Process

Supervisors’ Perspective (All Criteria) Students’ Perspective (All Criteria)

Meetings Email Social Networks LMS LMS Social Networks Email Meetings

Minimum 1.5 1 2 7 8 3.4 3 2

Maximum 8 6.75 7.5 10 10 7.3 8.09 8

Mean 4.26 3.53 4.4 8.76 8.71 5.68 5.25 5.80

SD 1.91 1.28 1.34 0.83 0.64 1.08 1.22 1.56

F 7.74 6.47

P-value 0.04 0.01

students. Their results indicated that the supervisors’ ex-
perience and capability play the main role in determining
the achievement of the thesis (18).

A study by Washington demonstrated the experiences
of the use of LMSs in comparison with traditional methods,
such as face-to-face courses. He reported that it is possible
to better understand the educational potential of the LMS
to enhance traditional face-to-face courses (19).

Dana et al. in the E-Learning Center of Tarbiat Modares

University indicated dissatisfaction with the quality of the
courses from the student’s point of view (20). Abhari et
al. in the Shiraz University assessed 200 postgraduate stu-
dents’ points of view on a thesis tele-supervision system
and reported a low accessibility score (21). The LMS is a
crucial web-based platform that provides software (web)
application used for planning, implementing, evaluating
learning processes, producing content, and presenting
and monitoring collaborators and educators (8, 9).
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A study by Zuriyati and Kadir on the Malaysian higher
education system showed the effectiveness, efficiency, and
student satisfaction at a high level after using LMS (22).
Another study by Hiltz discussed the importance of mea-
suring collaborative learning using distance learning tools
compared with traditional methods (12). Also, cost savings
due to fair access and resource sharing have improved the
efficiency and use of advanced tools over time. In these
advanced versions, special attention has been paid to the
ways of enhancing the interactive, integrated, and flexi-
ble learning interactions. In 2005, Hammond, in his study,
referred to the creation of good discussion forums and
very good interaction between students and faculty and
students together (7). In another study, the authors em-
phasized not having the time and place limitations to ac-
cess the forums and participating in discussions (8). In
this study, they indicated an opportunity for those who are
not able to attend the classroom to pursue further educa-
tion and considered this feature as efficient use of time
in today’s world (8). Persico et al. highlighted the fea-
ture of computer-supported collaborative learning (CSCL)
(23), and Abel referred to the feature of documentation and
the ability to retrieve information and the content of web-
based interactions and feedback (24).

One of the main reasons for this success was the avail-
ability of infrastructures in the school and the familiariza-
tion of students and faculty with the distance learning sys-
tem. The existence of infrastructure and the use of its ca-
pacities made it a cost-effective way from different view-
points. Due to a large number of students and adding
students in each academic year, and limited recourse, this
approach, with integrated monitoring and supervision
system, has provided qualitative and quantitative perfor-
mance management to students and faculty, and also can
improve the quantity and quality of theses.

LMS, such as the Scientific Process System (SciPro) is
not a specialized thesis process management system, but
most of its features that are defined to perform in the men-
tioned system were equated and applied using the built-in
features of the LMS. These include synchronous and asyn-
chronous communication, private messages, forum, scor-
ing various activities, checking, uploading, and storing
student personal files, as well as the availability of files and
resources (22). It should be noted that the ability to add re-
quired features tailored to the specialized thesis monitor-
ing systems is not out of the reach of an open-source sys-
tem.

Given that these studies are not limited to virtual stu-
dents, and given the ease of learning and the high capac-
ity of this system, all faculty and students can use it even
in general courses (25, 26). Studies on the use of social net-
works for doing thesis by Aghaee (2) and Hansson (3-6) also

highlighted the use of social networks to facilitate the the-
sis process, and this leads to the solve problems.

One of the weaknesses of this study was the lack of
assessing the simultaneous application of LMS and social
networks in order to better thesis management. Social
networks are widely used in education today. One of the
strengths of our study was the comparison of social net-
works compared with LMS. Given the academic benefits of
the LMS (27, 28) and its use in higher education, it is supe-
rior to social networks for the following reasons:

- The e-learning system is an open-source system. Due
to the modular structure of the system, it is possible to add,
modify, or improve the features required as custom plug-
ins in the system. The ability to define specific roles with
varying permissions to different contexts enables the di-
vision of work at different levels (student, faculty, and ad-
ministrator). Storing users’ data on a secure server (Linux
operating system) is done with high security.

- Activities, like forums, messages, online classes, chat,
etc. through the courses, allow for structured interaction
between students and the faculty. It should be noted that
to access existing courses and activities only the browser
is required and no special software needs to be installed.
Course content can be accessed, both online and offline, via
the Moodle mobile application.

- It is possible to monitor the individual and group ac-
tivity of users in the system and to evaluate their perfor-
mance in different activities in different ways and the re-
sults can be presented in different formats.

5.1. Conclusion

The findings showed that the implementation of this
ICT-based program caused an improvement in the super-
vision process and made it possible for supervisors to pro-
vide the necessary knowledge to a large number of stu-
dents in a faster and easier way than traditional methods
using the capacities available in the system while saving
time, facilities, and reduced the workload. Also, in order to
improve the quality and social need responsiveness. It is
s suggested to make wide-ranging facilities, such as access
multidimensional information resources and developing
idea bank in the system.
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