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ABSTRACT

In today’s competitive environment, students have to manage a great variety of tasks, and sometimes,
due to poor time management, they fall behind in completing the tasks well and on time. Thus, this
research presents the research and development of an automated task management system using
Analytical Hierarchy Process (AHP) measurement for task monitoring and provides alerts for
university students, which can continuously monitor the student’s task performance. To achieve the
objective of this research, the following methodology was adopted. First, the research identifies
suitable measures of poor time management, best time management practices for university students,
and suitable solution for developing the proposed system. A preliminary investigation was carried out
to identify problem faced by students with their task management and the impact on their academic
performance. The respondents of this preliminary investigation are undergraduate and postgraduate
students from the Faculty of Computer Science and Information Technology at the University of
Malaya that have responded to a survey questionnaire. Based on the outcome of the preliminary
investigation, it is clear that students prefer a computer application to constantly monitor tasks over the
internet will ease the tasks of users.

Keywords: Task Management System, Personalization, Monitoring, Alert, Analytical Hierarchy
Process
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I. INTRODUCTION

Having an effective task management, the
ability in setting goals and priorities, and
monitoring the use of time, can increase the
productivity and reduces the stress, resulting in
work efficiency, and academic success. From
this expanded perspective, researchers can see
that the real value of task management is to
improve lives in all its dimensions. According
to [1], one of the benefits of the Task
Management System (TMS) for students, is that
they can accomplish more academically, and
therefore can achieve higher grades. Reference
[2] state that the stress level among the students
reduces when they manage their tasks well.

There are a few possible causes of student
poor task management. First of all, students
may not have a clear purpose in their study.
According to, having a clear purpose in studies
is positively correlated with the perceived
effectiveness and morale of the students.
Secondly, students can be easily distracted and
interrupted, and these interruptions can rob a
student’s need, and a clear mind to achieve his/
her goals. Moreover, interruptions can break the
student’s focus [3]. The third cause is that the
students cannot pay more attention to making a
“to-do” list and studying without considering
the exam dates. The fourth and final cause is
that students are not being able to prioritize
their tasks because they are not very sure as to
which task is more important than others.
Prioritizing tasks is a critical skill for student’s
success [4].

However, the current systems do not help
the students in managing their academic tasks
efficiently, especially in handling deadlines [5].
Most of the existing systems only offer basic
features such as view and organize courses,
work and learn together in forums, view grades,
do an online quiz, and taking an online
examination.

This study aims to identify the issues
toward the development of task management
systems by examining the symptoms and
measures of poor task management and the best
task management practices for university
students. A survey was carried out among the
university students to find the problems in task
management.

This research contributes toward the body
of knowledge on the need for an effective TMS
and its relation to academic performance. The
outcome of this research is an automated task
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management system incorporating software
agents that can help the students to improve
their academic performance. The issues of the
existing TMS with poor monitoring and
autonomy capability will be solved by the
proposed system. The proposed system will
also incorporate calendar display to improve the
ease of use.

There have been several literatures that
show the positive implication of good task
management on the student’s academic
performance. Reference [6] state that, there is a
significant relationship between the efficient
use and management of task with the academic
life satisfaction. A successful student with a
good academic performance is a good task
manager. Reference [3] found that most of the
unsuccessful students study only before exams
and that explains their low grades.

It is clear that the main educational goal of
students, teachers or institutions will be the
academic performance. Academic performance
is commonly determined from examinations
and the continuous assessment of students.
However, there is no general agreement on
what constitute good academic performance
and the aspect in studies that are more critical in
achieving it. Student’s ability in managing tasks
successfully and productively has a significant
influence on academic performance. When a
student better manages their tasks, their grades
improve, and their stress level decreases [1].

Existing research also show that there was
a significant relationship between
procrastination and good academic
performance. Students who tend to delay their
college duties will have a negative academic
achievement. Reference [7] confirmed that self-
discipline is a must for students to plan and
manage their task. According to [8], students
that are lacking in regular or daily goals setting,
perform badly in their academic activities.
Reference [8] also found that students normally
do not arrange or perform their tasks according
to the order of importance and urgency.

To improve their academic performance,
students are recommended to spend their time
wisely judiciously [8]. It was found that
academic performance improves with good task
management skills such as prioritization.
Prioritization of tasks can reduce stress and
make studying more enjoyable. Academic
stress occurs when students re pressured due to
exams, rushing through their homework and not
getting adequate sleep due to disorganizations
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and being worried too much. There was a
significant  relationship between  task
prioritization and academic achievements.

Reference [9] states that the ability to set
priorities is one of the most important elements
in task management. Similarly, [8] stated that
there is a significant relationship between task
prioritization and academic performance.
However, students do not have the ability to
plan their task and not be able to arrange their
goals, according to the order of importance and
urgency, which results in poor academic
performance. However, some of the existing
TMS such as Google task, Any.Do, Todolist,
Wunderlist and Asana, offer very limited
assistance to the students in prioritizing. These
TMSs do not have the autonomy capability to
set priority in each task automatically, where
users are still creating to-do list item manually.
On top of that, these systems are not being able
to monitor the impending tasks, and offer very
little useful tools (for example, there no
calendar display which can help students to see
and manage their task easily).

I1. METHODS

Several researchers found that there was a
significant relationship between procrastination
and academic performance [7]. The students
who always delay their college duties will
produce poor academic performances. In order
to improve their performance, they need to
reduce the procrastination, and this can be
achieved with self-discipline and proper
planning of their time.

Reference [8] state that the students that do
not regularly set their daily goals perform badly
with their academic activities. This research
also found that the students did not arrange or
perform their goals, according to the order of
importance and urgency. On top that, the
research also indicates that there was a
significant relationship between prioritization
and academic performances.

Several researchers have identified
measurement for poor task management [10].
One way to measure poor task management is
the ability to meet the deadline [11]. When a
deadline approaches, students with poor task
management or passive procrastinator become
pressured and have a pessimistic outlook,
especially in their ability to achieve satisfactory
results [12]. Reference [10] also found that
students with poor task management prefer to
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work under pressure, and they make deliberate
decisions to procrastinate. Individuals who
always make the decision to postpone what is
necessary to reach a goal, has a high intentional
decision to procrastinate is also considered to
have a poor task management habit. Reference
[13] identified several symptoms of poor task
management, such as, not having a clear
purpose, and getting distracted and interrupted
easily. Reference [1] stated that the inability to
prioritize and monitor goals and tasks is a
symptom of poor task management.

The majority of time management experts
recommend task prioritization as an effective
task management practices to reduce missing
and delaying deadlines. Prioritization means
that the student divides their task into most
important and lease important using relevant.
Table 1 shows the summary of some good task
management practices.

Researchers generally agree that the
existing Task Management Systems (TMS),
need to be improved [8][9]. The existing TMSs
do not have the capability for prioritization,
causing these systems to be less effective in
task management [9].

Table 1. Best task management practice

Authors Best Time Management Practices

[13] 1. Having a clear purpose,

. Planning and prioritizing,

. Avoiding interruptions and
distractions,

w N

4. Being organized.
[1] 1. Choosing goals and sub-goals,
2. Prioritizing the goals,
3. Generating tasks and subtasks from
the goals, prioritizing the tasks,
4. Listing the tasks on a "to-do" list,
5. Scheduling the tasks, and then
carrying out the tasks.
[17] Testing graduate students on a time-
management computer game.
[18] Students attend time management

practice course for several weeks.

189-200

2.1 AHP (Analytical Hierarchy Process)
Analytic hierarchy Process is one of the
well-known tasks prioritization techniques
developed by Saaty in 1977, 1980, and 1986
[14]. The working principle of the AHP is the
simplification of a complex problem that is not
structured, strategic and dynamic into its parts,
and arrange in a hierarchy. The level of
importance of each variable is given as a
numerical value in relative terms to other
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variables. From these considerations, this Table 2. Time management guestionnaire
technique can synthesize a variable that has a No Questior:js T ]References
high priority. 1 Do you often find yourself [1
Reference [15] state that the AHP is the doing  things  which
most  capable  prioritization  technique. interfere  with _ your
Similarly, [16] found that the pairwise ZChOOIWork simply
. - . . . ecause you hate to say
comparison in AHP is more precise, quu:_ker "No" to people?
and useful than the conventional numerical 2 Areyouin charge of your  Self-Constructed
assignment. One of the advantages of AHP is own time?
that it measures a task as more than or less than 3 Onan average class day [1]
important to a benchmark task numerically, and do you spend more time
the one with the highest value is given the top on personal grooming
priority. The steps of AHP calculation are as than doing schoolwork?
follows: 4 !Do you ]l:c)eligve that there  [1]
1. Input data of task !5 room tor |mpr0vement
2. Ingut data of criteria. in the way you manage
. - Lo . your time?
3. Calculatlc_)n qf matrix pairwise comparisons 5 The night before a major  Self-Constructed
among criteria, and an alternative (task). - assignment is due, are you
4. Calculation of local priority value (criteria) usually still working on
and global (alternative value of the criteria). it?
5. List of task prioritization report. 6  When you have several Self-Constructed
things to do, do you think
The prioritization score from the AHP it is best to do a little bit
techniques will be used for monitoring tasks of work on each one?
and providing suitable recommendations. 7 Doyou have difficulties  Self-Constructed
in managing your study
2.2 Data Collection time? .
' . . . 8 Do you write a set of Self-Constructed
In t_hI.S research, a S_urvey questlor_malre goals for yourself for each
was administered to determine the perception of day?
TMS among the students from the University of 9  Are you constantly Self-Constructed
Malaya. The participants of the survey are the delayed in submitting
students from the Faculty of Computer Science your assignments?
and Information Technology. A total of 157 10 Do you have the Self-Constructed
students has responded to the survey. necessary time
The questionnaire used for the survey has management skills?
two parts. Part one probe how students manage 1 cgﬁryscizjjfl)f-managmg Self-Constructed
their time, and part two, gauge the student’s 12 Are you practicing good  Self-Constructed
selection criteria for task prioritization. The time management?
questions for section one was taken mostly 13 Do you need help in Self-Constructed
from the Time-Management Questionnaire [1]. managing your study
A five-point Likert like scale was used in the time?
survey ((5=Excellent, 4=Very Good, 3=Good, 14 Do you prefer someoneto  Self-Constructed
2=Poor, 1=Very Poor). Table 2 lists the continuously monitor
questions applied in this research. Table 3 your progress in
shows the demographic breakdown of the 157 managing your study
respondents. time?
. . 15 Do you like a computer Self-Constructed
The data co_lle_cted fr_om th_e questionnaire system that helps you to
are analyzed statistically, including the measure identify poor time
of mean, mode, standard deviation, minimum management?
and maximum score. The analysis of variance 16 Do you want a system that ~ Self-Constructed
(ANOVA) is also performed to determine any provides a personalized
significant differences between the means of the solution to your poor time
male and female group, age groups and level of management?
education.
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Gender
Male Female
Undergraduates 57 66
Post-graduates 16 18

Table 4 shows the mean score and standard
deviation for each question of the Descriptive
Statistic from the 157 participants’ responses of
the questionnaire. From Table 4, the highest
mean score is for the question “Do you believe
that there is room for improvement in the way
you manage your time?” It is found that the
majority of the respondents do believe that they
can improve time management (U = 4.12). On
the other hand, the question “Are you
constantly delayed in  submitting your
assignments?” has the lowest mean score. It is
found that the majority of students thinks that
they are not procrastinating in completing their
tasks. Though the majority of students is not
constantly delaying in submitting their
assignments (. =2.15), they admitted that they
are working on their assignment the night
before the due date (u= 3.68), and the last-
minute work can reduce the quality of work.
The respondents are reluctant to have another
person to oversee their activity (u= 2.55). They
are more comfortable with a system to assist
them in managing their academic task (u=3.38).

Table 4. Mean and standard deviation of
questionnaire

managing your study time?
Do you write a set of goals
for yourself for each day
Are you constantly delayed
in submitting your 2.13 1.00
assignments?

Do you have the necessary
time management skills?
Are you self-managing your
study?

Are you practicing good
time management?

Do you need help in
managing your study time?
Do you prefer someone to
continuously monitor your
progress in managing your
study time?

Do you like a computer
system that helps you to
identify poor time
management?

Do you want a system that
provides personalized
solution to your poor time
management?

2.82 111

3.43 0.81

3.78 0.94

3.20 1.01

2.83 1.18

2.55 1.21

3.28 1.34

3.38 1.26

Standard

Question Mean  heviation

Do you often find yourself

doing things which interfere

with your schoolwork 3.40 1.18
simply because you hate to
say "No" to people?

Are you in charge of your
own time?

On an average class day do
you spend more time on
personal grooming than
doing schoolwork?

Do you believe that there is
room for improvement in
the way you manage your
time?

The night before a major
assignment is due, are you 3.62 1.12
usually still working on it?
When you have several
things to do, do you think it
is best to do a little bit of
work on each one?

Do you have difficulties in 3.00 1.04

3.85 0.88

2.42 111

412 1.01

2.85 1.02
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Table 5 compares the descriptive statistics
of the score between the male and female
students. The mean score for male and female
respondents are 3.11 and 3.26 respectively. The
standard deviation of the male and female
respondents is 1.10 and 1.01 respectively.

Table 5. Comparison of descriptive statistic between
female and male students
Descriptive

Statistic Male Female
Mean 3.11 3.26
Median 3.16 3.34
Mode 3.00 3.00
Std. Deviation 1.10 1.01
Skewness -0.13 -0.13
Std. Error of 0.49
Skewness 0.38
Kurtosis 0.06 -0.38
Std. Error of 0.95
Kurtosis 0.75
Minimum 2.00 3.00
Maximum 5.00 5.00

To determine any significant differences in
the variance between male and female
respondents, Analysis of Variance (ANOVA)
was performed. Table 6 shows the results of the
ANOVA, where it is clear that there are no
significant differences in the responses between
male and female respondents at p < 0.05.
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Table 6. Analysis of variance

ANOVA
Sum df Mean F Sig
of Squar .
Square e

S

Between 4.200 1 4.200 2.9 .08

Groups 28 7
Within 1374.4 95 1.435
Groups 62 8
Total 1378.6 95
63 9

2.3 Data Analysis and Survey

Based on the data analysis of the survey,
the majority of the respondents believe that they
can improve the way they manage their time
and tasks. Although most of the students do not
delay in submitting their assignments before the
due date, they agree that an automated system
can help them in managing tasks.

The mean score of the responses between
the male and female respondents are not
significantly different at p < 0.05. It indicates
that both the male and female student have the
same necessity for a system to help them in
managing tasks.

From the finding of the survey
questionnaire, the majority of the students do
believe that there is room for improvement for
better task management. They also agree that an
automated system can help them to better
manage their task. The analysis of variance
shows that there is no significant difference in
the responses between male and female
respondents.

I11.  RESULTS AND DICUSSION

3.1 Scope of System

The proposed system, which is called
Spectrum Recommender (SR), is designed to
help the students in monitoring the impending
tasks and prioritize tasks based on certain
criteria from the 57 participants responding
such as mark percentage, number of chapter,
and due date. Moreover, the system also
provides regular notifications to the students for
any new task published. The proposed system
will also provide calendar display so that
students can easily view and plan their tasks.
The functional requirement of SR is analyzed
by Object oriented Analysis and developed
using PHP programming language.

System

Student

(_ ViewComment )}

Figure 1. Spectrum recommender use case
diagram

3.2 Priority Measurement Using Analytical

Hierarchy Process Technique

The first step in calculating the AHP is
comparing the data between the criteria in a
pairwise matrix by using the intensity
importance scale of the AHP. This process is
performed to determine the comparative values
of the consistency ratio (Consistence Ratio or
CR), where the consistency requirements must
be smaller than 10% or CR <0.1.

Before building the pairwise matrix among
the criteria, the determined intensity of
importance of each criterion needs to be
established. The objective of this is to avoid the
CR> 0.1 or inconsistent relationship among the
criteria. The intensity of the importance values
was based on data collected from the survey,
where each criterion has a range of values from
1 to 9 as recommended by [19]. Table 6 shows
the Pairwise Comparison Scale as proposed in
[19].

Table 6. Pairwise comparison scale [19]

Intensity
of Definition Explanation
Importance
1 Equal The two activities
importance  contribute equally
toward achieving the
objective
3 Moderate One activity is slightly
importance  in favor over another
5 Strong One activity is strongly
importance  favored over another
7 Very strong The activity is favored

importance  very strongly over
another, signaling its
dominance
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9 Extreme There is a strong
importance  evidence that one
activity  exhibits  the
highest possible order
of affirmation over the
other
2,4,6,8 Intermediate Value

The survey results from the 60 respondents
are used to obtain the intensity of importance as
follows:

o Due date is more important than
Chapters: intensity of importance
=3

e Due date is strongly important
than Mark: intensity of importance
=5

e Chapter is more important than
Mark: intensity of importance = 3

After the intensity of the criteria was
established, the next step is to prepare the
comparison matrix between the criteria as
shown in Table 7.

Table 7. The pairwise comparison matrix for each

criterion
Criteria Due Date  Chapter Mark
Due Date 1 3 5
Chapter 0.33 1 3
Mark 0.2 0.33 1

Before calculating the priority vector, the
comparative value of each column is totaled up
as shown in Table. 8.

Table 8. The sum of pairwise comparison matrix

Criteria Due Date Chapter Mark
Due Date 1 3 5
Chapter 0.33 1 3
Mark 0.2 0.33 1
Total 1.53 4.33 9

Priority vector is then calculated by
dividing the total of the columns with the
numbers of criteria as follows,
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Duedate = (ﬁ) ! (%) ! (g) = 0.63
3
0.33 1 3
Chapter = (m) i (?) i (6) = 0.26
Mark = (%) i (%) i (%) =0.11

3

Having obtained the priority criteria,
lambda maximum (A max) or eigenvalue is
calculated by adding up the multiplication
result of the priority vector with the number of
columns. The purpose of the lambda is to
determine the consistency in the value of each
criterion,

Amaks = (0.63 » 1.53) + (0.26 + 4.33) + (0.11 + 9)

= 3055

Then calculating the Consistency Index
(CI) using the formula (2.3), where n = 3
(because the number of criteria is 3)

Amaks —n
Cl=——

n—1
_ 3.055-3
- 3-1

= 0.027

Rl value for n = 3 is 058, so CR
(Consistency Ratio) can be calculated:

=—=0.04 (< 10% is consistenc
058 ( Yo V)

After obtaining the weight values
consistent priority for each criterion, the next
step is to apply the weights to determine the
priorities for a given task. Table 9 shows the
sample case of four tasks and Table 10 to Table
12 show the calculation of the tasks given in
Table 9.

Table 9. Sample case
Task1l Task2 Task3 Task4
Chapter 3 5 2 7
Mark 10% 25% 10 % 30 %
Due 5Days 7Days 2Days 3 Days
Date
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Table 10. Calculation of the priority vector for each
task for the due-date criterion

Duedate Taskl Task2 Task3 Task4
Task 1 1.00 1.40 0.80 1.40
Task 2 0.71 1.00 0.57 1.00
Task 3 1.25 1.75 1.00 1.75
Task 4 0.71 1.00 0.57 1.00
Priority ~ 0.27 0.19 0.34 0.19
Vector

Table 11. Calculation of the priority vector for each
task for the chapter criterion

Table 13. Overall composite weight

Overall

Composite cljjalfcg Chapter  Mark Adglrsge
Weight

Task 1 0.27 0.23 0.13 0.25

Task 2 0.19 0.38 0.33 0.26

Task 3 0.34 0.5 0.13 0.27

Task 4 0.19 0.23 0.40 0.23

Priority 0.63 0.26 0.11

Vector

Criteria

Chapter Task 1 TZSk TZSk Task 4
Task 1 1.00 0.60 150 1.00
Task 2 1.67 1.00 250 1.67
Task 3 0.67 0.40 1.00 0.67
Task 4 1.00 0.60 150 1.00
Priority 0.23 038 0.15 0.23

Vector

Table 12. Calculation of the priority vector for each

task for the mark criterion
Mark Task1l Task2 Task3 Task4
Task 1 1.00 0.40 1.00 0.33
Task 2 2.50 1.00 2.50 0.83
Task 3 1.00 0.40 1.00 0.33
Task 4 3.00 1.20 3.00 1.00
Priority  0.13 0.33 0.13 0.40
Vector

Having obtained the all the weights for
each criteria and weighted values for each of
the tasks (task 1, task 2, task 3, and task 4), the
last step is to calculate the average value for
each of the tasks, known as the overall
composite weight, as indicated in table 5.8.

Composite Overall weight is calculated as
follows:

e Weight column taken from the
Priority vector

o All tasks (Task 1, Task 2, Task 3,
and Task 4) are taken from the third
column matrix, which are Priority
Vector Due date, Mark and
Chapter.

e Weight Composite line derived
from the number of cells multiplied
with the weight.
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Based on Table 13, it can be concluded
that the highest score is for Task 3, which is
0.27, followed by Task 2 of 0.26, Task 1 of
0.25 and, finally Task 4, with a score of 0.23.

3.3 System Process Design

After the calculation of priority value, SR
system will arrange the tasks according to the
highest priority to the lowest priority and notify
the student through email. The SR System will
also count the days for completion and alert the
students based on color presentation, Yellow
(completion in more than 10 days), orange
(completion 10 to 5 days), and red (less than 5
days).

3.4 System Implementation

SR System will monitor the tasks, such as
the one still in progress, and the one that is
completed. The system also shows the status of
the task. The system counts the days that the
tasks need to be completed and provide specific
colors for representing urgency. Yellow
(completion in more than 10 days), orange
(completion 10 to 5 days), and red (less than 5
days). SR system will arrange the tasks, from
the highest priority to the lowest priority using
AHP (analytical Hierarchy Process) as shown
in Figure 2. The system also alerts the student
through email for any new tasks published by
the lecturer as shown in Figure 3.
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Figure 2. Task monitoring and recommendation
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Figure 3. Task alert

Figure 4 shows the evaluation result on the role of the system. On the other hand, 40.4%
Spectrum Recommender System. From the respondents agree, and 49.1 % respondents
evaluation, 10.5 % of respondents chose for strongly agree that the system performs its role.
undecided/ no opinion on how the system This means that about 90% of the respondents
performs its role, which may be due to the agree that the SR system help them in avoiding
inability of the respondents to understand the submitting assignments.
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Spectrum Recommender system will help me to avoid delayed in submitting
my assignment

30

23 (40.4%)

20

Figure 4. System performance evaluation result

Then, Figure 5 shows the evaluation result
on the System role of Managing Tasks. From
the evaluation, 14 % of respondents select
undecided/ no opinion on how the system does
the role. 31.6% of respondents agree and 54.4 %
respondents strongly agree that the system
performs its role in managing the task. In
summary, about 86% of the respondents agree
that the SR help them to manage their tasks.
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30

20

Spectrum Recommender System help me to manage my task.

18(31.6%

Figure 5. System performance evaluation result

The evaluation for the system performance
and acceptance scores given by the male and
female respondents on the SR was not different
statistically despites the slight difference in the
mean score between male and female
respondents. This indicates that both the male
and female respondents agree that the SR
achieved its intended performance and
acceptance by the target users. However, when
comparing the respondents’ level of education,
and age group, there was a significant
difference in the responses between the
younger (undergraduates and Master students)
with older (Ph.D students) respondents. It
suggests that older users are not very keen with
an automated system to manage their tasks. On
the contrary, the younger users are not very
happy with the user interface as opposed to the
older users, as they deemed the Ul as not very
friendly.

V. CONCLUSION

The main focus of this research is on the
development of an automated system that can
help the students in monitoring their task.
From the previous research and survey, it is
found that the students have difficulties in
managing their tasks. The student generally
cannot plan themselves and not be able to
arrange their goal based on the order of
importance or urgency, and this will have a
negative  impact on their academic
performance. The root causes of this, is that
students are not being able to prioritize in
setting their goals, get interrupted easily and
delays in doing their assignments.

Existing Task Management Systems
(TMS) are not much help to the student in
managing their tasks. These systems do not

Sonya Meitarice, dkk: Automated Task ...

have the autonomy capability to set priority in
each task automatically and are not being able
to monitor the impending tasks. From the
findings of the literature review, it was found
that a task management system incorporated
prioritizing ability, which offers suggestions of
educational bibliographic, materials and tools
can help learners to accomplish their goals.
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