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ABSTRACT

Academic assignment submission and management is a complex process that involves sub-processes, including
collecting, date-stamping, safe-keeping, marking, collation of results and feedback to students. Nevertheless, this
concept needs to be implemented with the emerging trends of automating business processes and green computing. In
this research, we attempted to discover the problems that arise from the manual assignment submission system by
thoroughly studying the issues involved in this process and proposing an evolutionary development process to cater to
these issues. Discussion is carried out to justify and choose an appropriate system development methodology for the
implementation of this work. Since assignment submission is a vast area to be fully covered in this study, the proposed
guidelines mainly cater for the features intended to overcome the issues discussed.

Keywords: Automated Assignment Submission, Assignment Management, Automated Assignment Tracking,

Agile Methodology, Green Computing, Automated Business Process.

1. INTRODUCTION

This work is initiated considering the recent trends of
automating business processes and the application of
green computing. The traditional manual assignment
submission and marking system can no longer satisfy the
contemporary needs of lecturers and students. To cater
modern-day requirements, researchers proposed a
comprehensive Academic Assignment Submission and
Management System [21-28]. This automated system
will allow the students to submit their completed
assignments through an online portal without printing
them and submitting them manually. The proposed
system is designed to improvise the existing traditional
assignment submission processes, which typically
comprises several lengthy manual procedures such as
filling up a submission form and submitting it to the
administration office in person. The main aim of this
system is to automate the academic assignment
submission processes and shorten the turnaround time to
submit the assignment significantly. It will also help to
obtain the feedback of all assessed assignments by
reducing paper generation and, at the same time,
providing a user-friendly interface for the users [29-32].

The proposed system will have three primary users:
the student, the lecturer, and the administrative staff. It
will provide different views of the system to authorize
users according to their access privileges. Each of these
users was provided with their specific functionality. The
system will allow students to submit their assignments
and receive their feedback and grades. Students who are
not able to submit on time can fill in the extenuating
circumstances field provided. For lecturers, the system
will permit to create assignment questions and download
submitted assignments as well as record grades and
feedback against the submitted work. They will also be
able to set due dates for each assignment submission. The
functionalities of the administrative staff will include
manage users, create new modules and assign lecturers.
They will also be able to publish students' final grades
and send reminders. This system is proposed to be used
in institutes of higher learning like universities and
colleges.

2. BRIEF HISTORY OF ASSIGNMENT
MANAGEMENT

Nowadays, our society has become increasingly
centred towards the management and manipulation of

Copyright © 2021 The Authors. Published by Atlantis Press International B.V.

Thisis an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/.

639


mailto:muhd_ehsanrana@apu.edu.my

ATLANTIS

PRESS

knowledge [1]. Assignment management has become
one of the fundamental activities in education. Besides,
in the manual assignment submission, where everything
is done manually, all the assignments are recorded on
papers, floppy disks, and emails. All the completed
assignments by the student shall be submitted using
hardcopy to the administration office. Apart from that,
this method is inefficient and inconvenient to the students
as it may cause several problems due to human errors as
humans tend to make a mistake in a rush.

Human errors found in the manual assignment
submission process will result in disordered printouts,
damaged floppy disks and many other problems.
Furthermore, the lecturers and students have neglected
ongoing academic information, which can be used to help
them improve their teaching and learning qualities and
find out problems. This is why the assignment
management method has become important to
implement, providing both instructors and students with
quality educational services [2].

The use of an online assignment management system
began with the use of email in the year 1994. Figure 1
below shows the evolutionary development process from
the old manual assignment management system to the
current online system. Many factors have changed in
infrastructure, individuals, course, experience, society,
technology and organization. All these factors lead to the
new online system.

Individuals
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System| ew Syste:
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Figure 1 Evolutionary Development Process [3].

3. PROBLEMS ASSOCIATED WITH
TRADITIONAL SYSTEM

This section describes the main problems associated
with  traditional  assignment management and
administration system.

3.1 Human Errors

According to [4], the traditional assignment
submission involves complex procedures; hence human
errors become more apparent. It resulted in an increased
workload where the administrative staff must handle
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many assignments from different courses and intakes.
For instance, when students submit the assignment
documentation, staff need to keep track of the submission
and pass all the assignments to the lecturers on time.
Therefore, the complexity of this traditional assignment
submission process increases the potential to make
frequent errors such as misplacing the assignment
documentation. On top of that, there are high chances that
staff might forget to record the submission. The proposed
system will eliminate this problem by tracking all the
online submissions by submitting proof to all students
after submitting successfully.

3.2 Slow Delivery Time

According to the study, traditional assignment offers
slower transportation of assignment [5]. The traditional
assignment submission processes will get slower due to
the increase in students in a university or college. Since
certain universities are still practicing the traditional
assignment process and many students are submitting an
assignment on a fixed date, this can cause long queues at
the campus printing shops and the submission counters.
Moreover, the traditional assignment submission also
leads to slow delivery time due to the distance involved
[6]. The proposed system will eliminate slow delivery
time. Students can easily access the Internet and submit
their completed assignments without manually
submitting them at administration offices. On top of that,
students staying far from the university do not need to
worry about the distance. Just with a click of a button,
they can submit the assignment from anywhere at any
time.

3.3 Long Turnaround Time

As with the submission process, 93% of students
noted that their feedback was received faster
electronically than using the traditional assignment
submission system of posted feedback sheets [7].
Feedback is considered very effective when it is
delivered on time to students, and it can be used as a
guideline for improvement in the next assignment [8].
The current manual system takes a long turnaround time
for the feedback form to reach the student. Therefore, it
is essential to reduce the administration work and help in
delivering the feedback form more efficiently. Besides,
the feedback form can easily get lost; therefore, this
proposed system allows students to view the electronic
copy of the feedback form by accessing it online. Based
on Table 1 below, the researchers conclude that 93% of
students agreed that feedback reaches them quicker
online compared to traditional. Moreover, Table 2 below
shows that 56% of students prefer online feedback
whereas only 6% of students prefer traditional. It can be
concluded that 6% of students might not have access to
the Internet therefore, they prefer traditional feedback.
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Table 1. Feedback Speed

Online much quicker 53
Online slightly quicker 40
Same 7
Traditional slightly quicker 0
Traditional much quicker 0

Table 2. Feedback Preference

Strongly prefer online 23
Prefer online 33
No preference 32
Prefer traditional 6
Strongly prefer traditional 0

3.4 Extra Cost

According to [7], traditional assignment submission
costs more money. Humans tend to make mistakes,
especially in a rush. If the assignment has already been
printed but the student intended to modify it, it needs to
be printed again, and extra cost will be added. The
proposed system will eliminate the cost of printing and
binding. Students will merely be required to submit the
softcopy of the assignment to the 'Academic Assignment
Submission and Management System’'.

3.5 Less Environment Friendly

Lastly, the current traditional assignment
management system is a manual procedure where many
papers are consumed, not environment friendly. Much
paper is utilized to keep track of the assignment
throughout the assignment management lifecycle. Paper
consumption has a "direct connection with global
warming" because papers production comes from trees
that provide carbon dioxide. According to [9], 42% of the
forests cut every year go towards paper production. The
proposed system reduced consumption of papers by
allowing students to upload the assignment directly to the
online portal.

3.6 Storage and Retrieval

Another issue is space-consuming due to physically
storing assignment documentation [10]. Each student's
assignments need to be stored in a place for a period for
future references. It can eventually take up most of the
space in the university, and it is not efficient. Apart from
that, it takes a long process to retrieve the old assignment
if requested by the lecturers or students. Valuable time is
lost responding to the students, whereas the proposed
system stores all the old assignments properly. Therefore,
the staff can retrieve all the information within no time.
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3.7 Inefficient Recording System

It is expected that students' assignments get lost or not
found due to a vast number of submissions on a specific
day. In this case, since everything is done manually, the
administrative staff will not track the exact location of the
student's assignment due to the inefficient recording
system. All the assignment submission is recorded on
papers, and there are times that staff forget to note down
the submission. The proposed system solves the current
problem by storing all the assignment submission details,
including date and time in the database.

3.8 Assignment Due Date

The lecturer might change the assignment submission
due date during the class session, and there are high
chances that students fail to attend the class and not
informed by their friends. It can cause the late submission
of assignment. This problem can also be eliminated by
proposing a new system. The 'Academic Assignment
Submission and Management System' allows the lecturer
to update any changes in the assignment's due date in the
system. Therefore, all the students can check the online
portal to know the actual submission date.

3.9 Poor Feedback

According to [11], handwritten feedback is found to
be personal. Moreover, [12] have reported that students
at times face difficulties in reading the handwritten
feedback due to the illegible writing from their lecturers.
It is one reason why students do not bother to get the
feedback form from the lecturer because they think it is
vague and ambiguous. This problem will be eliminated
by proposing a new system. This system allows the
lecturer to send feedback electronically. Electronic
feedback encourages students to be responsible for their
assignment and increase student participation [13].

4. TYPES OF ONLINE ASSIGNMENT
SUBMISSION

Online assignment management can be broken down
into three major categories: the manual email assignment
management system, the automated email assignment
management system, and the web-based assignment
management system [4].

4.1 Manual Email Assignment Management
System

Manual Email Assignment Management System was
introduced in the year 1994-1995. Manual Email
Assignment Management System is entirely manual, and
it was designed for the usage of distance students only
[5]. The students will attach the completed assignment
document to the email and send it to the course
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coordinators email address. Once the lecturer
successfully received the assignment documentation
from the student, the lecturer will manually extract the
assignment and save it. Besides, the lecturer will then
mark the assignment and return it to the student using the
email service [14]. This manual email assignment
management system consists of the following steps:

e The registered user emails the completed
assignment to the course coordinator which is
the lecturer

e The lecturer manually extracts the submitted
assignment by the student and saves the
assignment.

e The lecturer then marks the assignment
according to the marking scheme and return it to
the student.

According to [14], 80% of the assignments that are
sent through email, use text-based email programs and
only 20% uses GUI based tools. Table 3 below shows the
overview of this approach.

Table 3. Turnaround Time for Manual Email
Assignment Management System

Min | Avg | Max
1 20 9 33 | 46
2 18 0 30 |33
3 18 2 12 | 26
4 14 14 25 39

4.2 Automated Email Assignment Management
System

An automated email assignment management system
was introduced after reviewing the manual assignment
management system. This approach was fully automated,
but it still relies on an email platform to manage the
assignment submission [15]. This automated emalil
assignment management system uses Perl Scripts.

Apart from this, the students sending their completed
assignment to a valid email address. Once the lecturer
receives the assignment from a particular student, the Perl
script will access the assignment, then forwarding a copy
to the marker and a message to the student indicating the
assignment was received successfully. Once the lecturer
has marked the assignment, he will send an email to the
student. The Perl scripts will save the assignment
documentation in achieving and publishing the grade
[15].

Figure 2 shows the Assignment summary using
traditional email assignment management system.
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Assignment Summary

The following table provides & ry for each assigr Itrecords how many assignments
have been submitted, how msny retumned, the lowest, average and highest mark.

d [Lowest Mark Average Mark Highest Mark
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Student Results

The following table lists the results for individual students. The list is sorted on student nurmber

Student Nunher Assignnent 1 Assignment 2 Assignment 3 /Assignment 4 |
] ¢ | - | Receved | - | - \

1111111 | Receved | -- [ - [ ="
[“crso0s42s | 2 | - [ -- == i
[“eso20180x | 15 [ - [ - [ - |

Figure 2 Assignment Summary.

Several issues were raised after implementing this
system, such as encoding issues and inappropriate header
formatting issues. For example, the encoding issue arises
when the client computer uses a different encoding
format for the email system. Table 4 below shows the
turnaround time for automated email assignment
management system

Table 4. Turnaround Time for Automated Email
Assignment Management System

Min | Avg | Max
1 57 0 9 31
2 50 0 9 19

4.3 Web-based
System

Assignment  Management

Web assignment management system was introduced
after the automated email assignment management
system. After introducing this approach, the email system
has been removed and no longer used for the assignment
submission [16]. This process starts when the student
accesses a new web page and logs in to the system using
the valid username and password. Besides, once the
student successfully logged into the system, the student
will select the assignment documentation and submit it to
the web page.

Apart from this, the lecturer will have to log in and
use a valid username and password to get accessed to the
assignment submitted by the student. After marking the
assignment, the lecturer then provides the grade and
feedback/comment to the student. The student can log in
to the system again to view the grade of their assignment
[16]. Table 5 below shows the turnaround time for web-
based assignment management system.
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Table 5. Turnaround Time for Web-based Assignment
Management System

[Assignment ¥ Submitted Online [Turnaround Time |
Min | Avg | Max
1 100 1 2 7
2 98 0 17 |30
3 99 0 5 14

5. BENEFITS OF ONLINE ASSIGNMENT
SUBMISSION

Following are the key benefits of implementing an
online assignment management system:

5.1 Accessible from Anywhere

Since all the assignment will be submitted to a
specific online portal and stored in a proper database, the
system users will be able to access the assignment from
anywhere, anytime, with an internet connection [17].

5.2 Reduce Paper Handling

Paper handling will be greatly reduced as every
assignment will be done electronically. The students can
eliminate the need to photocopy the assignment
documentation in order to submit it. Therefore, the
students can cut cost on printing the assignment. Besides,
it also reduces the physical storage of assignment
documentation as the lecturers will be receiving
assignments electronically [17].

5.3 Easy Communication

Since all the submissions, markings and feedback will
be handled online, the communication between users will
be easy. All users can access the system at any point in
time to check whether the assignment has been marked,
allowing feedback/comments. Students can easily access
the assignment marks without having to meet the lecturer
personally [4].

5.4 Tracking of Submission

It will be an easy task to track the assignment
submission as all the documents uploaded to the system
will be stored safely in the proper database [4].

5.5 Simple to Use

The online assignment management system is
straightforward and easy to use. In fact, students do not
have to fill in the submission forms manually [17].
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6. PROPOSED SYSTEM DESIGN USING
AGILE METHODOLOGY

A system development methodology represents a
framework that is basically used to plan, structure, and
control information system development [18]. There are
various software development methodologies available
in the market. An appropriate methodology needs to be
selected in order to meet the requirement of the project
through analysing the factor of success. After looking
into many factors such as the quality, the time allocated
for development, and the nature of the project, a flexible
and iterative methodology would be appropriate. After
considering those factors, the researchers decided that
best-suited methodology in developing the Academic
Assignment Submission and Management System is
Agile Methodology. The most popular agile
methodology includes extreme programming (XP),
Scrum and Agile Unified Process (AUP). Each agile
method has uniqueness in its approach, in which they all
share a common vision and core values. The agile
methodology includes iteration and continuous feedback
to deliver a software system individually [19]. The term
Agile as it relates to modern software development was
being used during the 1990s in various published articles.
Agile methodology appreciates a documentation driven
software development processes, and it acts like a
traditional way of developing software [19].

Agile methodology was chosen because it can
respond to changing requirements quickly. By using
agile, the team do not have to invest a lot of time and
effort because the customer requirements will not be
changed at the time of delivery. Moreover, there will be
no space for guesswork as there will be face to face
communication and continuous inputs from the
customer. Apart from that, the documentation is crisp and
to the point to save time. Figure 3 below shows the Agile
Unified Process that was chosen as a methodology for
this proposed project.

Phases

Inception Elaboration Construction Transition

Model "_\M

Implementation

Test Y

Deployment

Configuration Manag 1t
Project Management | __aniiii —cn@i. | . o
Environment | ol

[ E1 c1 Cc2 Cn T T2

Copyright 2005 Scott W, Ambler Iterations

Figure 3 Agile Unified Process [20].

The agile methodology that was chosen is Agile
Unifies Process (AUP). The Agile Unified Process
(AUP) is the agile version of the Rational Unified Process
(RUP) [20]. AUP involves four phases with seven
disciplines.
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6.1 Agile Unifies Process (AUP) Phases

The serial nature of Agile Unified Process is captured
in its four phases:

6.1.1 Inception

The inception phase identifies the project's initial
scope, that represents the possible architecture for the
Academic Assignment Submission and Management
System. It is used to gain initial funding and stakeholder
approval.

6.1.2 Elaboration

The elaboration phase proves the architecture of the
Academic Assignment Submission and Management
System.

6.1.3 Construction

The construction phase builds a working software for
the Academic Assignment Submission and Management
System by following an incremental plan that allows
meeting the highest priority needs of the project
stakeholder.

6.1.4 Transition

The transition phase validates and deploys the
Academic Assignment Submission and Management
System into the production environment.

6.2 Agile Unifies Process (AUP) Disciplines

Disciplines are performed iteratively, defining the
activities, validate, and deliver the working software. The
seven disciplines are as follows:

6.2.1 Model Workflow

The first step of AUP is the model workflow which
begins with the Inception phase. The objective is to
understand the business organisation, to define the
problem and what the user needs, to identify the best
solution [20].

6.2.2 Implementation

During the Construction phase, the model is
transformed into executable code and tested thoroughly
by unit tests [20].

6.2.3 Test

During this phase, an objective evaluation of the
developed application is performed. These phases
include unit-testing, usability testing, and user-
acceptance testing [20].
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6.2.4 Deployment

Ensures that the newly developed application is
successfully deployed [20].

6.2.5 Configuration Management

These phases ensure that the artefacts of the system
are tracked and adequately versioned [20].

6.2.6 Project Management

These activities in this project management include
risk management and coordinating external resources to
ensure that the Academic Assignment Submission and
Management System is delivered within scope, cost, and
time [20].

6.2.7 Environment

The Environment Workflow makes sure that the
project occurs in an environment suitable enough to
ensure the success of the project [20].

7. CONCLUSION

This research is carried out to solve the current
manual assignment submission process, which takes a
long turnaround time to submit. On the other hand, the
administrative staff will find it easy to extract the reports
online. Besides, students' assignments will be secured
and protected. In conclusion, considering the arguments
above, agile methodology is one of the most suitable
options for developing the proposed Academic
Assignment Submission and Management System using
a web-based approach. The researchers proposed that the
system should be implemented on the cloud. The
advantage of using cloud is that the proposed system will
be running live 24/7 and can be accessed using handheld
devices without the concerns of managing its
infrastructure locally. Some limitations have also been
identified in the proposed system, such as the level of
security. This research does not cater for the security
concerns in the assignment submission process. A proper
encryption mechanism needs to be implemented to make
this system secure. Moreover, the proposed system does
not use rubrics for assignment marking. Lecturers are
required to mark student’s assignment offline. These
limitations will be taken into consideration and will be
included in the future enhancements.
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