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accounts to cover the cost of their tuition fees. Besides that,
they can add and drop (i.e., enrol in) course sections online
during the registration period. Furthermore, they can evaluate
their instructors and courses to aid the GJU administration
staff to assess the performance of the faculty members and
enhance the educational process based on their valuable
feedback.

Abstract
MyGJU student view is a student information system that was
developed in-house to allow students manage their academic
and financial information as well as register for courses
online during the registration period. It proved to be easy to
use, fast, reliable, and highly available. Furthermore, the
student registration flow in MyGJU is user friendly and
preventive as it utilizes study plans and grades information to
present the offered courses in an easy to browse manner and
blocks students from enrolling in wrong courses (i.e., an out
of study plan course, a course before completing its
prerequisite courses, a completed course with a full mark).
Despite the fact that MyGJU is web based and easy to use it
was noticed, when it was first launched, that many students
were present on campus seeking help from the registrars in
their registration process. The major causes for student
crowding during registration were identified and solutions for
them are discussed in this paper. Specifically, the department
course equivalency table technique, E-Banking web service,
and automatic E-Mail generation feature are proposed and
their positive effects on enhancing the online student
experience are illustrated based on the latest student
registration results as well as the student survey scores.

Keywords: Student Information
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Equivalency; E-Banking

This paper focuses on the student experience and design of the
registration flow in the MyGJU student view. Specifically, it
highlights the features and factors that made this flow
intuitive, easy to use, preventive, effective, and flexible.
Furthermore, it discusses the methods that were incrementally
implemented in this flow to enable the majority of the
students to register for courses online i.e., add and drop course
sections without the need to be on campus and crowd the
registration department, finance department, and computer
center during the registration period. Respectively, it discusses
the department course equivalency table technique, E-Banking
web service, and automatic E-Mail generation feature that
were introduced in MyGJU to enhance the online student
experience.
Many student information systems were discussed in the
literature such as those in [2-25], which can be categorized as
web, mobile, or telephony based applications. The MyGJU
student view is a web based application and is better than the
existing systems in that its registration flow is easier to use,
informative, preventive, and feature rich. It meets the
aforementioned objectives by: displaying the offered courses
in an organized manner that is easy for students to browse,
blocking students from registering for a wrong course (e.g. an
out of study plan course, a course before completing its
prerequisite courses, a completed course with a full mark), as
well as enabling students to enrol in course sections, pay their
tuition fees, and activate their E-Mail accounts online from
the comfort of their homes.

System; Web
plan; Course

INTRODUCTION
The MyGJU student view [1] shown in Figure 1(a) was
developed in-house to enable students at the GJU to manage
their academic and financial affairs. The features supported by
this view are summarized in the use case diagram shown in
Figure 1(b). For example, the students may use this web
application to view their information, study plans, schedules,
grades, and transcripts. Moreover, they may search the offered
course sections in order to decide what courses to take in the
current or coming academic semesters. In addition, they can
access their financial statement of account and use the tuition
fees calculator to check if they have enough money in their

The rest of the paper is organized as follows. In section 2, we
explain how study plans enabled an easy to use and preventive
student registration flow. In sections 3 and 4, we identify
causes of student crowding and provide solutions for them. In
section 5, we present the results that illustrate the positive
effect of MyGJU on the student online registration experience.
In section 6, we conclude and consider future work to improve
the student registration flow.
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(a)

(b)

Figure 1. (a) A snapshot of the MyGJU student view, (b) use case diagram for the MyGJU student view

Figure 2. An example study plan as displayed in the MyGJU student view

120

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 1 (2017) pp. 119-133
© Research India Publications. http://www.ripublication.com
For example, the energy engineering students who are linked
to the Energy Engineering 2010 study plan shown in Figure 2
must complete all the 34 credit hours of the University
Requirements section, 6 credit hours out of 21 credit hours
from the University Electives section, and another 137 credit
hours from the remaining sections (not shown in Figure 2) in
order fulfil the required 177 credit hours of that study plan.
Moreover, for example and based on this study plan, a student
cannot enrol in the German V (GERL301) course before
passing its prerequisite course i.e., the German IV (GERL
202) course. In addition, a student must sign up for the CS111
and CS1110 courses in the same semester as they are corequisites to each other.

STUDY PLANS AND STUDENT REGISTRATION
FLOW
In this section, we first introduce study plans and then we
explain how they are used to simplify the student registration
process and block students from adding wrong course sections
to their current course schedule.

Study Plans
A study plan can be considered as a contract between the
university and a student as it specifies the study requirements
that the student needs to satisfy in order to be eligible to
graduate. Typically, a study plan is comprised of several
sections as shown in Figure 2. Each section consists of a list
of courses. While, a course record contains the course ID (i.e.,
code), course name, course credit hours, as well as the codes
for the course pre- and co-requisite courses (if any). If a
course has a prerequisite course, then the student cannot enrol
in that course until he/she successfully completes its
prerequisite course. Whereas, if a course has a co-requisite
course, then the student needs to enrol in both courses at the
same time. Accordingly, the study plan encompasses the pool
of courses that the student may enrol in and specifies the order
by which those courses may be taken. Furthermore, the
student needs to complete the required credit hours of all the
study plan sections in order to graduate.

User Friendly and Preventive Registration Flow
The student registration flow in MyGJU is easy to use as it is
self-explanatory, informative, and preventive. The activity
diagram for the student registration flow is shown in Figure 3.
The client-tier (client-side) of that flow consists of three web
pages: My Current Schedule page (see Figure 4), My Study
Plan Offered Courses page (see Figure 5), and Offered Course
Sections page (see Figure 6). A discussion of the registration
flow steps as well as the user friendliness and functionality of
each web page in that flow is provided next.

Figure 3. The activity diagram for the registration flow in the MyGJU student view

121

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 1 (2017) pp. 119-133
© Research India Publications. http://www.ripublication.com
structured and similar manner as the study plan view (see
Figure 3), which all students are familiar with. Accordingly, if
a course is found in the student’s study plan but is not offered
in the current semester, or if a course is offered in the current
semester but is not included in the student’s study plan, then it
will not be shown on this page. Therefore, this view not only
makes it easier for the students to browse the offered courses,
but also prevents them from enrolling in an out of study plan
course (i.e., a wrong course).

My Current Schedule Page
This page shows the student’s current financial summary and
schedule (i.e., the course sections that the student registered
for in the current registration period). It is also considered as
the front page in the student registration flow and it may be
reached by clicking on the Registration button in Figure 4.
The system opens this page only when the student has a valid
academic status (e.g., Accepted, Enrolled, etc.) and is allowed
to register at this time (i.e., the current time is within the
defined registration time window for the student), otherwise it
blocks the whole registration flow.

Furthermore, each offered course row includes the course
information (e.g., code, name, credit hours, theoretical hours,
practical hours, requisite courses) that students need to decide
whether or not to take a course. Also, the status column value
indicates whether the student completed the course, did not
take the course, or already added one of its course sections to
his/her current schedule. In addition, the grade of a course is
presented here (in case the student already finished the course)
in order to aid the student in deciding whether or not to repeat
the course. Note that, the system obtains the grades of the
offered and completed courses in the study plan from the
student transcript.

The financial information is presented here to help students
check if their current or pending balance is enough to cover
the tuition fees for the course sections that they want to take
for the current semester. The pending balance reflects the
financial effect on the current (official) balance due to
adding/dropping course sections to/from the current schedule.
When the balance amount is negative, then the student owns
the absolute value of that amount. While, a positive balance
amount means that the student owes GJU that amount. Note
that, a student cannot add a course section if its price is more
than the available balance.

In order to try to register for an offered course, the student
may click on the link (if enabled) in the Add field of that
course to navigate to its course sections page (see Figure 6).
However, as an extra preventative measure to block a
prohibited add course section operation, MyGJU disables this
link in the following scenarios: the student did not complete
the prerequisite courses of that course, the student obtained a
full mark in the course (hence it does not make any sense to
repeat such a course), or the completed course is a language
course (to abide with the GJU regulations).

Whereas the basic information for each registered course
section (e.g., section number, course code, course name, credit
hours, days, times, and room) are presented in the student’s
course schedule. Moreover, in case the student did not yet add
the co-requisite course of a certain course section, a message
will be displayed in the Note field to inform the student to do
so.
A student can also drop a course section from his/her schedule
by selecting it and then clicking the Drop button. Finally, the
student can proceed to enrol in more course sections by
clicking on the Offered Courses button to navigate to the My
Study Plan Offered Courses page shown in Figure 5 and
discussed next.

Offered Course Sections Page
Upon navigating to the offered course sections page (see
Figure 6), the student may try to add an available course
section to his/her schedule by clicking on the Add link.
However, the Add link will be disabled in case a course
section is: closed, blocked by the administrator, blocked for
the student’s major, or conflicts with another course section in
the student’s current schedule. When a course section is
added, the system navigates to the My Current Schedule page
to allow the student to either add and drop more course
sections or complete the registration process.

My Study Plan Offered Courses Page
This is the main page (see Figure 5) in the student registration
flow as it shows all the courses that the student may register
for in the current semester. The system generates this page by
first obtaining the student’s study plan data, then it only
displays the offered courses from the study plan in a
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Figure 4. The My Current Schedule web page (front page) in the registration flow in the MyGJU student view

Figure 5. The My Study Plan Offered Courses web page (main page) in the registration flow in the MyGJU student view
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Figure 6. The Offered Course Sections web page in the registration flow in the MyGJU student view

to add those courses for them, which contributed to the
student crowding problem. It should be noted that
registrars have more privileges than students and they can
use the MyGJU administration application to add and
drop any course section for any student regardless of the
fact that the course is included or not in the student’s
study plan.

MAJOR CAUSES OF STUDENT CROWDING WHEN
FIRST LAUNCHING MYGJU
Since MyGJU is a web based application and the student
registration flow in MyGJU is easy to use (as demonstrated in
the previous section), it was expected that most students
should be able to register for courses online using their
laptops, smart phones, or portable devices. However, that was
not completely the case when MyGJU was initially launched
on the first 2015/2016 semester as it was noticed that many
students were present on campus during that registration
period seeking assistance from the registrars, accountants, and
IT engineers to complete their registration process. The major
causes for student crowding during registration in that
semester were identified and they are mainly related to the
following factors:


Old Course Codes in Study Plans: It turned out that
many departments at GJU have changed some of the
course codes to newer ones in the newly introduced study
plans without updating those codes in some of the old
study plans. Consequently, when a study plan included a
course that is offered with a different code, that course
did not show up in the study plan offered courses page
(see Figure 5). Hence, the students who were linked to
such study plans could not register for those courses (i.e.,
the courses with the obsolete codes) by themselves.
Therefore, the affected students resorted to the registrars
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In Person Tuition Fees Payments: Many students were
present on campus or at the Cairo Amman Bank to pay
their tuition fees so they can register for courses. As
according to the pre-paid payment model that is adopted
in GJU, a student needs to pay in advance an amount that
fully covers the cost of the anticipated semester fees and
credit hours fees (i.e., tuition fees) for the courses that
he/she desires to enroll in.



GJU E-Mail Accounts Activation: Due to the
implementation of a Single Sign-On (SSO) authentication
process to enable students to log in to the MyGJU student
view (as well as other applications) using their GJU EMail credentials (i.e., username and password), many
students resorted to the IT engineers to either activate or
open their GJU E-Mails so they can login to their MyGJU
accounts.

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 12, Number 1 (2017) pp. 119-133
© Research India Publications. http://www.ripublication.com
Table 1. Example on the department course equivalency table

obsolete code, given that it finds a new code for it in the
course equivalency table and also finds that it is offered on the
current semester with its new code. It is worth mentioning that
the registrars are responsible for managing this table from the
MyGJU administration application [30] in coordination with
all GJU departments.

Department
Old Course Code New Course Code
Energy Engineering
CS111
CS116
Energy Engineering
CS1110
CS1160
Energy Engineering
Energy Engineering
Energy Engineering
Energy Engineering

ENRE2110
PHYS102
CME241
ME222

ENE2110
PHYS104
ENE214
TME222

For example, let us assume that the computing fundamentals
course (CS111) and its lab (CS1110) in the Energy
Engineering 2010 study plan (see Figure 2) are mapped to and
offered with their new codes i.e., CS116 and CS1160
respectively (as shown in Table 1). Based on that, MyGJU
displays the CS111 and CS110 courses in the study plan
offered courses (although they are not offered with their
original codes) with their Add links labeled as Equivalent
Course Sections (as shown in Figure 5) to inform the student
about the fact that those courses are offered with different
codes. Consequently, when the student clicks on the Add link
for the CS111 course, the offered course sections for its
equivalent course according to Table 1 (i.e., CS116) will be
presented to the student (as shown in Figure 6) so he/she may
enroll in one of them.

SOLUTIONS TO THE CAUSES OF STUDENT
CROWDING
The proposed solutions for each of the major causes that
contributed to student crowding during registration when first
launching MyGJU are discussed in the following subsections.

Department Course Equivalency Table
To solve the old course codes in study plans issue, a
department course equivalency database table (see Table 1 as
an example) was introduced to store the old course codes for
each department and map them to their corresponding new
codes. Based on that table, the module that generates the study
plan offered courses (see Figure 5) can detect and display a
course in case it is offered with its corresponding new course
code. Accordingly, that module will show a course with an

E-Banking Tuition Fees Payment Service
An E-Banking web service was recently implemented to
enable students to instantly deposit money (from their EBanking accounts) in their MyGJU accounts from the comfort
of their homes. Accordingly, students who use this service
will not have to be present on campus or in the bank and then
stand in line to pay their tuition fees.

Figure 7. The interactions between the MyGJU E-Banking web service and the MadfooatCom service
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Figure 8. An E-Banking tutition fees payment transaction as it appears on student statement of account
to make and activate the students’ accounts.

The interactions between the introduced MyGJU E-Banking
web service and the MadfooatCom service [26] are shown in
Figure 7. Based on that, when a student initiates an online
tuition fee payment from his/her bank account, the
MadfooatCom service first sends the entered student ID to the
MyGJU E-Banking web service for validation. In turn, the
MyGJU web service retrieves the status (e.g., Enrolled,
Accepted, Graduated, Not Found, etc.) of the student with that
ID (if it exists) based on his/her data in the MyGJU database
and then sends the result back to the caller for further action.
If the student status is valid, the MadfooatCom service sends a
payment notification to the MyGJU web service for
processing. In response to that, the MyGJU web service
records a payment transaction in the MyGJU database (which
will be instantly reflected on the student’s statement of
account as shown in Figure 8) and informs the caller whether
the operation succeeded or failed for further action. Since the
student’s balance is instantly updated upon the receipt of an
E-Banking payment, the student may immediately start adding
the desired course sections to his/her course schedule in case
the deposited amount covers the cost of the corresponding
tuition fees.

VALIDATION AND RESULTS
In this section, the results that show how registration went
since launching the MyGJU student view are provided, the
effect of the department course equivalency information on
solving the student crowding issue is illustrated, the initial EBanking usage data is presented, and the student survey
results are discussed.

Student
MyGJU

Registration

Information

since

Launching

The MyGJU student view was launched on the first
2015/2016 academic semester. Accordingly and till the date of
this paper, it was used in the registration periods for the
following semesters: first 2015/2016, second 2015/2016,
summer 2015/2016, and first 2016/2017. Each registration
period spans five business days (i.e., one week) and usually
precedes the start of its corresponding semester. Typically, the
Bachelor degree students are scheduled to register for courses
on different days according to their seniority. Based on that,
the fifth, fourth, third, second, and first year students can
register for courses on the first, second, third, fourth, and fifth
registration day respectively. While, the Master and Diploma
degree students may register for courses on any day during a
registration period. The number of students who registered for
courses in each day of the four aforementioned semesters are
shown in Figure 9, Figure 10, Figure 11, and Figure 12
respectively. Hence, the overall number of students who
registered during each registration period of the four
aforementioned semesters are: 3105, 2767, 2103, and 3168
students respectively. MyGJU was efficient and highly
available during all those periods and hence it earned the
acceptance of the students.

Automatic GJU E-Mail Generation
To avoid the issue of students crowding the computer center
to activate or open their GJU E-Mail accounts, the MyGJU
administration view was recently enhanced to automatically
make and activate a student’s E-Mail account while it is
generating his/her acceptance notification (i.e., upon the
student’s admission). Moreover, a dynamic web page was
developed and published to allow students to reset their
forgotten passwords by themselves. Note that, MyGJU uses
the Lightweight Directory Access Protocol (LDAP) [27] to
communicate with the Microsoft Active Directory (AD) [28]
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Figure 9. Number of students who registered each day during the registration period for the first 2015/2016 semester

Figure 10. Number of students who registered each day during the registration period for the second 2015/2016 semester

Figure 11. Number of students who registered each day during the registration period for the summer 2015/2016 semester
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Figure 12. Number of students who registered each day during the registration period for the first 2016/2017 semester

add and drop registration operations. On the other hand, the
percentages of operations performed by registrars dropped
significantly to 10%, 7%, and 9% in the latter three semesters
(i.e., the semesters in which the department course
equivalency technique was enabled) respectively. Hence,
these results demonstrate the effectiveness of the department
course equivalency table technique in significantly reducing
the number of students seeking aid from the registrars (i.e.,
reducing student crowding).

Effect of Department Course Equivalency on Student
Crowding
The goal of this experiment is to measure the effect of the
department course equivalency technique on student
crowding. The occurrence or not of student crowding can be
inferred from the number of add and drop course section
operations performed by students versus registrars during any
registration day (or period). The fact that add and drop course
section operations are performed by students mostly implies
that the students managed to perform those operations online
without any help from the registrars (i.e., without the need to
be present on campus). Therefore, student crowding is
inversely proportional to the number of add and drop
operations performed by students, and is directly proportional
to the number of add and drop operations performed by
registrars. Accordingly, student crowding can be eliminated
by increasing the percentage of the add and drop operations
performed by students as much as possible to 100% of the
overall operations, and hence by reducing the percentage of
operations performed by registrars to about 0% of the overall
operations.

In Figure 15, the total add and drop operations performed by
students and registrars for each GJU school (see Table 2)
during the first 2016/2017 semester (i.e., the latest semester)
are presented. While, the percentage of add and drop
operations performed by students for each school in the same
semester are shown in Figure 16. Moreover, the number of
course equivalency records entered for each school as of that
semester are given in Figure 17. Accordingly, the best
performing school in terms of percentage of add and drop
operations performed by its students is SMLS with a value
around 95%. On the other hand, the worst performing school
is SABE with a percentage close to 86%. Those values could
be attributed to the number of course equivalency records that
were entered for those schools as shown in Figure 17 (i.e., 136
records for SMLS versus 1 record for SABE). Similarly,
SATS is the second best performer with a percentage above
94% and 128 saved records. Also, although there are 195
records entered for SNREM, but it is ranked as the second
worst performing school with a percentage close to 87%. This
could be related to entering about 82 of its course equivalency
records during the registration period as shown in Figure 18.
Moreover, SAMS is the third worst performing school despite
the fact that most of its records (more than 150 records) were
entered ahead of registration. In this case, an incomplete

The total add and drop course section operations performed by
students and registrars respectively during the first, second,
and summer 2015/2016 semesters, as well as the first
2016/2017 semester are shown in Figure 13. While, the
corresponding percentages of add and drop operations
performed by students and registrars for the four
aforementioned semesters are shown in Figure 14.
Accordingly, the percentage of operations performed by
registrars in the first 2015/2016 semester (i.e., when the issue
of old course codes in study plans was not identified yet and
when student crowding was observed) was 35% of the overall
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course equivalency table for SAMS might be the reason.
Furthermore, the percentages of SEEIT and SAHL were
above 90% despite their low course equivalency records

count, which could be related to the nonexistence of many old
course codes in their study plans.

Figure 13. Number of add and drop operations performed by students and registrars in the first, second, and summer 2015/2016
semesters, as well as the first 2016/2017 semester

Figure 14. Percentages of add and drop operations performed by students and registrars in the first, second, and summer
2015/2016 semesters, as well as the first 2016/2017 semester
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Table 2. GJU Academic Schools
School
School of Electrical Engineering and Information
Technology
School of Architecture and Built Environment
School of Applied Medical Sciences

Abbreviation
SEEIT

School of Natural Resources and Energy Management
School of Applied Technical Sciences
School of Applied Humanities and Languages
School of Management and Logistic Sciences

SNREM
SATS
SAHL
SMLS

SABE
SAMS

Figure 15. Number of add and drop registration operations performed by students and registrars for each school
in the first 2016/2017 semester

Figure 16. Percentage of add and drop registration operations performed by students for each school
in the first 2016/2017 semester
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Figure 17. Number of course equivalency records that were entered for each school as of the first 2016/2017 semester

Figure 18. Number of course equivalency records that were entered for each school during registration for
the first 2016/2017 semester

Figure 19. The E-Banking service usage data in the beginning of the first 2016/2017 semester
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Table 3. The students survey results
#

Question

1
2

The student registration flow is simple and informative
The E-Banking service is convenient

5
935
736

Answers
4
3
798 308
1189 148

Total Answers
2
32
44

1
61
66

Score
2134
2183

4.18
4.14

Table 4. The question answers and the answer scores based on a five points Likert scale
Answer
Answer Score

Strongly Agree
5

Agree
4

Not Sure
3

Disagree
2

Strongly Disagree
1

the study plan offered courses in an organized and hence easy
to navigate manner. That also allows it to block students from
enrolling in wrong courses (e.g., an out of study plan course, a
course before completing its prerequisite courses, a completed
course with a full mark). Furthermore, the validation results
illustrated that the department course equivalency technique
was very effective in enabling the majority of students to
register for courses online. While, the E-Banking service
enabled students to start paying their tuition fees online from
the comfort of their homes. Whereas, the automatic E-Mail
account generation upon student admission will prevent
students from visiting the computer center to open or activate
their GJU E-Mail accounts. In addition, the student survey
results showed that the majority of the students thought that
the registration flow is simple and informative, and the EBanking service is convenient.

E-Banking Service Usage Data
The MyGJU E-Banking web service was launched on the first
2016/2017 semester. Hence, it was only used by students
starting from the latest (i.e., the fourth) semester since the
release of MyGJU. However, as this service is very
convenient to students it gained immediate popularity
amongst them. As, since its launch, the students paid more
than a million JDs using E-Banking and more than four and a
half million JDs in person, which translates to 19% and 81%
of the total tution fee payment transactions during the same
period as shown in Figure 19.

Student Survey Results
A student survey was conducted over a two months period
and included two questions (shown in Table 3) about the
student registration and E-Banking experiences. The answers
to each question were based on a five points Likert scale [29]
as shown in Table 4. According to the results in Table 3,
questions one and two were answered by 2134 and 2183
students, respectively. While, for each question, the number of
responses to each answer point, total number of responses to
the question, and overall question score are presented.
Whereas, it is clear that the majority of students (1733 out of
2134 responses i.e., 81% of the responses) strongly agreed or
agreed that the student registration flow is simple and
informative. In addition, most of the students (1925 out of
2183 responses i.e., 88% of the responses) strongly agreed or
agreed that the E-Banking service is convenient.

Since the E-Banking web service and the automatic E-Mail
generation modules were recently introduced in MyGJU, we
would like to collect more data to analyze and investigate
their effects on reducing the student crowding even more.
Furthermore, we are planning to allow students to submit
online requests to their school administrators to either open
more course sections or increase the capacity of existing
sections. As that will be another factor among others to
identify in order to make the online student registration
experience even better.
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