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Abstract: Postgraduate programs by research are academic programs that require
special assessment before a degree is given to students. At the Faculty of Computer
Science and Information Technology, UTHM, the evaluation of research students is
done at a certain time throughout the study. This assessment uses a printed form that
will be distributed to panels and supervisors for the scoring process. The completed
form will be returned to the graduate administration unit for analysis to obtain the
final result. This process is repeated for all students undergoing assessments 1 and 2.
Although this method is effective, with the advancement of digital technology and
the addition of students, the process of implementing the collection of marks and
calculation of the analysis of assessment results needs to be improved. Therefore, an
assessment score management system for postgraduate programs has been proposed
for its expansion to improve the efficiency of existing processes. This web-based
system manages score entry and score analysis automatically. The system also
handles information of students undergoing assessments 1 and 2 as well as the
assessors involved. Prototype methodologies are used as project development
guidelines, while project design is based on structured methods. Meanwhile, system
development is realized using Sublime software and MySQL database. The
programming languages used are Hypertext Preprocessor (PHP) and Hypertext Mark-
up Language (HTML). It is anticipated that this developed system can help streamline
the process of evaluation, scoring and analysis.

Keywords: Assessment System, Web-Based System, Education, Post-Graduate
Assessment.

1. Introduction

Postgraduate programs by research is an academic program that requires special assessment before
a degree is awarded to students. At the Faculty of Computer Science and Information Technology,
UTHM, student's assessment is done at a certain period throughout the study. There are two formal
assessment need to be accomplished by students namely; proposal assessment and thesis assessment.
Evaluation of research proposals made at the faculty level is usually carried out in Semester 1 or 2. It
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involves 2 panels of internal evaluators who implement the evaluation process using the proposal
evaluation rubric set by the UTHM Graduate School. In this assessment, students need to present a
research proposal that includes components such as research problems, research interests, objectives /
objectives, scope, theoretical framework, methodology, proposed models, and expected findings. As a
result of this assessment, students and supervisors need to take appropriate information and action to
improve the performance and implementation of the research project [1]. The results of assessment 2
will determine the level of the thesis draft for the next stage which is the actual final thesis examination.
The thesis draft that has satisfied the Faculty Examination Committee in all aspects of its evaluation,
will be eligible to apply for the final thesis evaluation session (viva).

Assessment processes 1 and 2 use separate evaluation forms. This printed form will be distributed
to evaluators and supervisors for the scoring process. Next, the completed form will be returned to the
graduate administration unit for analysis to obtain the final result (marks). This process is repeated for
all students undergoing assessments 1 and 2. Although this method is effective, but with the
advancement of digital technology and the addition of students, the process of implementing the
collection of marks and the calculation of the analysis of assessment results need to be improved. This
is because, the available methods are very susceptible to time factors (slow), school losses and dropouts,
and inefficient analysis and recruitment processes. inspections during the process of transferring data
from form to spreadsheet software, as well as manual calculation errors should be noted. This is very
important to improve the quality of the process as well as more efficient data management.

Thus, an assessment 2 score management system for postgraduate program has been proposed for
its development to improve the efficiency of existing processes. Information management systems and
databases to manage postgraduate student assessment information are needed to overcome problems
that occur in the implementation of existing processes. Improving the function of automatic scoring
system and data retrieval is expected to increase the efficiency of data management and the process of
generating student assessment marks more effectively. This web-based system manages score entry and
score analysis automatically. The system also handles information of students undergoing assessments
2 as well as the assessors involved. System database is provided to manage system data. Finally, this
system is expected to improve the evaluation score calculation process and help management of the
evaluation process more effectively.

This article is organized into five sections. The first part is an introduction describing the context
of the project. The second section describes the analysis of the relevant work. In the third section, the
methodology is explained. The implementation and testing of this system is described in the fourth
section. In the last section, a conclusion with some instructions for future employment is given.

2. Related Work

An assessment system is a system used to help user make evaluation to other individuals. This
assessment system has been in use since long time ago. It is a process of measurement and a process of
feedback [1]. This is a control tool used by an organization to achieve a predetermined goal.
Performance refers to the achievement of a task assigned to an individual. Performance means doing a
task effectively and efficiently. Performance assessment is a process in which manager will evaluate
and evaluate individual work results [3] — [5] by comparing based on predetermined standards,
documenting comparative results and using results to provide feedback to those individuals to indicate
where improvements are needed and why.

The problem is that students must print the assessment form and submit it to the supervisor and
panel before the assessment session takes place. This leads to increased printing and storage costs as
well as forms being exposed to the risk of being lost and damaged. Each printout of the assessment
form requires a cost and the assessment form must be kept for reference resulting in increased storage
space. The form retrieval process also becomes difficult due to the large number of forms. Then, once
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the assessment is completed, the supervisor and panel must perform calculations manually to obtain the
overall marks for each student assessed. This form calculation is prone to calculation errors and data
re-entry errors from the form into the spreadsheet software.

As a solution, the FSKTM Assessment System for Postgraduate Students is proposed where it is a
system that assists the process of managing assessment marks. The system is able to store evaluation
scores, feedback and score calculation automatically. This web-based system simplifies supervisors and
panel assessments without the need for physical forms printed from students. The system is also able to
calculate the overall score automatically.

Based on the searches that have been done, there are several existing systems used on the internet
will be compare to the proposed system [6]; [7]. The existing system studied including Developing
Online Course and Lecture Evaluation System for UTP, Student Assessment System for Distance
Education on Financial Management and an Interactive Student Evaluation System. The three existing
systems are studied and compared to the features of the proposed system. This includes the modules
contained in the Assessment System for FSKTM Postgraduate Students. Table 1 summarizes the
comparison been made. The proposed system combines all five features into one system from a
summary of comparisons between existing and proposed systems. The function and the modules for the
current system is the same which is store information in the database and making calculations
automatically.

Table 1 : Comparison between existing systems

Features/System Developing Student Interactive Assessment
Online Course  Assessment System Student System for
and Lecture for Distance Evaluation FSKTM
Evaluation Education on System Postgraduate
System for Financial Students
UTP Management

Registration Yes Yes Yes Yes

Evaluation and Yes Yes Yes Yes

Analysis

Panel Assignment No Yes No Yes

Data Management Yes Yes Yes Yes

Report Yes Yes Yes Yes

Database dBase Plus Microsoft SQL VUW’s campus MySQL

Server Web server
Programming dBL Style Sheets, PHP HTML PHP
System type Web-based Web-based Web-based Web-based
3. Methodology

In this project, the prototyping model was selected as the development guide. This prototyping
model contains of four main phases namely the planning phase, the analysis phase, the design phase,
and the implementation phase. The analysis phase, the design phase and the implementation phase are
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work together. These phases are performed repeatedly until the system achieves the proposed
requirements or objectives.

Table 2 : Software development phases and its activity

Phase Task Output

Planning Selection of system title, problem 1. Project proposal
identification, problem solving objectives 2. Gantt chart
and suggestions. Collection of information
to determine the target users for the system.

Analysis Analysis  of  system  requirements 1. System’s Requirements
(functional needs and non-functional 2. Hardware and software
needs), analysing inputs and outputs, and Requirements
structuring data system requirements. User requirements

Data Flow Diagram

Entity Relationship Diagram

Design Design system process modules, drawing System and user flowchart

A A

flow charts, system databases, interfaces Relationship schemes and data
and test system modules. dictionaries

3. User interface

Implementation Program writing based on system design. 1. Comments from users
and Testing Testing module functionality and user 2. Feedback and suggestions from
acceptance. users

3. Test cases

System analysis is an analysis of requirements for determining specification for the system. There
is device requirement such as functional requirement in Table 3 and non-functional requirement in
Table 4.

Table 3 : Functional requirement

No Module Function
1. Registration e The system should allow the new user to register before login.
Module e The system should show error when duplicate username is entered.

e The system should display an error message when empty field found.

e The system should allow the user to login into the system using
username and password that has been registered.

e The system should allow user to input valid username and password
to logged in as user.

e The system should alert the user for invalid input.
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The system should redirect to dashboard once the user successful

login.

Table 3 : (cont)

No Module

Function

2. Evaluation and

Analysis Module

3. Supervisor and
Panel
Assignment
Module

4. Data
Management
Module

5. Report
Management
Module

The system should allow the administrator, panel and supervisor to
add/ update/ delete/ search the assessment.

The system should calculate the overall marks for each assessment.
The system should error when empty field found.

The system should allow the panel and supervisor to add/ update/
delete/ search the students.

The system should allow the panel and supervisor to assign the
assessment for the students.

The system should allow the administrator to add/ update/ delete/
search marks.

The system should allow the administrator to add/ update/ delete/
search analysis.

The system should allow the administrator to add/ update/ delete/
search panel and supervisor information.

The system should allow the administrator to add/ update/ delete/
search assessment rubric.

The system should allow the panel and supervisor to generate

statistical report.

Table 4 : Non-Functional requirement

No. Requirement

Description

1. Operational
2. Performances
3. Security

The system should be user friendly.

The system should be easily maintained and updated.

The system should be able to work on any web browser.

The interaction between the user and the system should not be more
than 5 minutes.

The system should be able for use anytime.

Only the administrator can store and manage marks, analysis, panel and
supervisor information, evaluation rubrics.

User can only access their own account with user id and password.
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System analysis is a systematic approach used to perform this system analysis. Figure 3.1 shows a
context diagram that includes three entities namely panel, supervisor and administrator. Figure 3.2
shows the DFD Level 0 that contains the details flow of data for the whole system. There are several
processes including registration and login, mark evaluation and assessment analysis, panel assignment,
data management and report. For data storage, there are several tables including panel, supervisor,

administrator, panel mark, supervisor mark, panel analysis, supervisor analysis and rubric.
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Figure 3.3 shows the entity relationship diagram of Assessment System for FSKTM Postgraduate
Students. This is the sketch of the relationship between the entities that involved in this system. The
several entities including administrator, supervisor, panel, supervisor evaluation, panel evaluation,
assessment, rubric and analysis.
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Figure 3.3: Entity relationship diagram

The system flowchart is the process flow when user use the system. Figure 3.4 shows the process
flow of evaluation mark from the supervisor and panel, and management data for the administrator.
Figure 3.5 shows the process flow for the administrator. Then, Figure 3.6 shows a process flow for
supervisor and panel. Supervisors and panels need to follow this process to conduct assessments for
students.

YES Insert, update, delete.
S [

YES Inser, update, delet=
s
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Figure 3.4 : Flowchart of assessment system for Figure 3.5 : Flowchart of administrator process
FSKTM postgraduate students flow

sccount type

Figure 3.6: Flowchart of supervisor and panel process flow

Figure 3.7 shows the main page for the system. There is the page where the user will see first before
access the system. For the main page, there is a sign-up button for first user and sign in button for user
who has an account.

Evaluation

S ABSTRACT

Registration

m m Marks : I:l

Figure 3.7 : Main page Figure 3.8 : Evaluation page for supervisor and
panel

Figure 3.8 shows the evaluation page for supervisor and panel. In this page, the student name, matric
number and the first part of thesis will be appearing. Supervisor and panel need to fill the marks and
comment on the text box. Then, supervisor and panel need to click ‘NEXT’ to continues the evaluation
for other parts of thesis.
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Mark Analysis

MARK ANALYSIS

markobtained  marks (%)

sviea | svira

presentation | total mark

Assessment Mark Analysis

Admin Name :

Supervisor Name :

student name | panel name

total mark | panel analysis

supervisor analysi:

BACK

Figure 3.9 : Mark Analysis Page Figure 3.10 : Assessment Mark Analysis Page

Figure 3.9 shows the page of mark analysis. This page is to show all the current marks from
supervisor and panel for each student and also the total mark will automatically calculate. Figure 3.10
shows the page of assessment mark analysis for administrator. In this page, administrator can manage
supervisor name, student name, panel name, total mark, panel analysis and supervisor analysis.

4, System Implementation and Testing

The section describes the system implementation process and the system testing for the Assessment
System for FSKTM Postgraduate Students.

4.1 Implementation

System implementation involves all processes that include coding, system development, and
programming activities to create the developed modules.

411 Login module

Figure 4.1 shows the interface for login into the system. This login process includes four categories
of users which is administrators, supervisors, panels and students. Users are asked to enter a username
and password. If successful, the main screen is displayed. Figure 4.2 shows the code.

FSKTM Postgraduate Assessment System

Figure 4.1 : Login page
4.1.2 Dashboard Interface

Figure 4.3 shows the main page for administrator. There are several functions which is the
administrator can monitor the list of administrators, supervisors, panels, students and also student’s
task, assessment from panel and supervisor and full student result. The same homepage layout is also
made for panels, supervisors and students. However, the function is slightly different based on the role
of the user.
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Figure 4.3 : Administrator dashboard Figure 4.4: Program code

There are two functions for supervisor and panel page which is the supervisor and panel can monitor
the student’s task and assessment for supervisor and panel give an evaluation for the student’s task.
Then, Figure 4.5 shows the main page for student. There is a function for student sent their task which
is report for evaluation. Figure 4.6 shows the code.

Student I FSTM Postgratuate Assess st Syitem. EI - R

Home

B st

Figure 4.5 : Student’s main page Figure 4.6: Program code
4.1.3 Registration Module

Figure 4.7 shows the example of registration page module for administrator. If the users do not have
the account, administrator need to register them first before they can use the system. Figure 4.8 shows
the code. The same concept of interface layout is used for student, panel and supervisor administration.

Figure 4.7 : Registration page ' | Figure 4.8: Program code for registration
4.1.4 Evaluation and Analysis Module (Supervisor and Panel)

Figure 4.9 and Figure 4.10 show the interface of evaluation and analysis module for supervisor and
panel. If supervisor and panel want to give the marks or analysis about the assessment, they need to
click ‘assessment’ at the sidebar to access the assessment form for evaluate student’s task. The code
segment for module is shown in Figure 4.11 and 4.12.
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Figure 4.9 : Evaluation and analysis module fo Figure 4.10 : Evaluation and analysis module for
supervisor panel

Figure 4.11 : Program code for supervisor Figure 4.12 : Program code for panel evaluation
evaluation and analysis module and analysis module

4.1.5 Supervisor and Panel Assignment Module

Figure 4.13 shows the interface of assignment module. Only administrator can assign the student
to the supervisor and panel. If the administrator wants to make the assignment, they need to choose
supervisor and panel while filling in student information. Program code is shown in Figure 4.14.

New Student

First Nams Avatar

ht © 2023 fekEm.uthm. . my. FsK

Figure 4.13 : Interface of assign student to supervisor Figure 4.14 : Program code for assignment
and panel module

4.1.6 Data Management Module (Administrator)

There are several function of data management module for administrator. Figure 4.15 show the
functions for administrator to add, view, edit and delete the administrator, supervisor, panel and student.
The code segment is shown in Figure 4.16.

S FSKTH Poctgraduste Assessment System. X @ysdmin v

Admin List

Ne Neme Emat Action

1 e A admin@aderin.cors
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Figure 4.15 : Interface for manage administrator Figure 4.16 : Program code for update
profile information

Figure 4.17 shows that administrator also can assign task to the student for submit their report to
supervisor and panel for evaluation. The code segment is in Figure 4.18.

Figure 4.17 : Interface for task assignment J Figure 4.18 : Program code for task
assignment

Then, administrator also can view supervisor and panel mark result for assessment of student’s task
shows in Figure 4.19 and Figure 4.20. The code segment in Figure 4.21.

A —— B @i

Supervisor Assessment

et
Presentation  Presentation
Score 100] [

nnnnn

a0 100

|
s0.00% 18.00% [s]
-

- -

Figure 4.19 : Evaluation page

£3021 Fktmathm. ey sese

Figure 4.20 : Panel evaluation score results

B % @i

Panel Toal Total
Prezamiation Mo Stdent  SvTotalRsport  ReportMarks Preszntation statuz
B Date [ Hame. Macks (60%] o Morks (20%) PassediFailed)

) Figure 4.21 : Program code Figure 4.22 : Full assessment result

Finally, Figure 4.22 shows the full result for the assessment to student’s task and administrator can
see either the student passed or failed. The status generates automatically. The code segment is as in
Figure 4.23.

Figure 4.23: Program code for view full mark result.
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4.1.7 Report Management Module

Figure 4.24 shows the summary report of assessment from supervisor and panel. Administrator,
supervisor and panel can view the assessment report that supervisor and panel make to evaluate
student’s task. The code segment is shown in Figure 4.25.

Figure 4.24 : Assessment report

4.2 Testing

report

Figure 4.25 rogram code for assessment

The testing phase is carried out to check the extent to which the effectiveness of this system works
in accordance to the system requirements required by the postgraduate management unit. This testing
aims to ensure that the modules on the system function properly without errors. This test case involves
all the modules available in the Assessment System for FSKTM Postgraduate Students which is the
Registration Module, Evaluation and Analysis Module, Panel Assignment Module, Data Management
Module and lastly, Report Management Module. Table 5 includes a list of tests performed for the login
process by users. There are seven types of testing performed. The purpose of this test is to check if the
registration session is totally function or not.

Table 5: Functional testing registration module

No Test Cases Description Results

TEST_100 User Registration Pass/Fail

1. TEST 100 002 The system should show error when duplicate username is Passed
entered.

2.  TEST_100 003 The system should display an error message when empty field Passed
found.

3. TEST_100 004 The system should allow the user to login into the system Passed
using username and password that has been registered.

4. TEST 100 _005 The system should allow user to input valid username and Passed
password to logged in as user.

5.  TEST_100 006 The system should alert the user for invalid input. Passed

6. TEST_100_007 The system should redirect to dashboard once login successful. Passed

Table 6: Functional testing evaluation and analysis module
No Test Cases Description Results
TEST_200 Evaluation and Analysis Pass/Fail
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1.

TEST_200_001

TEST_200_002

TEST_200_003

TEST 200 004

TEST_200_005

TEST_200_006

The system should allow the administrator, panel and
supervisor to add the assessment.

The system should allow the administrator, panel and
supervisor to update the assessment.

The system should allow the administrator, panel and
supervisor to delete the assessment.

The system should allow the administrator, panel and
supervisor to search the assessment.

The system should calculate the overall marks for each
assessment.

The system should error when empty field found.

Passed

Passed

Passed

Passed

Passed

Passed

Table 6 shows the list of tests performed for the evaluation and analysis module. There were six
tests performed. The purpose of this testing is to test the effectiveness in evaluation and analysis for the
assessment into the system.

Table 7: Functional supervisor and panel assignment module

No Test Cases Description Results

TEST 300 Panel Assign Pass/Fail

1. TEST_300_001 The system should allow the panel and supervisor to add the ~ Passed
students.

2. TEST_300_002 The system should allow the panel and supervisor to update  Passed
the students.

3. TEST_300_003 The system should allow the panel and supervisor to delete Passed
the students.

4. TEST_300_004 The system should allow the panel and supervisor to search ~ Passed
the students.

5. TEST_300_005 The system should allow the panel and supervisor to assign Passed

the assessment for the students.

Table 7 shows the list of tests conducted for the panel assignment module. There are five types of
testing performed. The purpose of this testing is to test the effectiveness in add, update, delete and
assign student to supervisor and panel in the system.

Table 8: Functional testing data management module

No Test Cases Description Results
TEST_400 Categories and products Pass/Fail
1.  TEST_400_001 The system should allow the administrator to add marks. Passed
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2. TEST 400 _002 The system should allow the administrator to update Passed
marks.

3. TEST 400 _003 The system should allow the administrator to delete marks. Passed

4. TEST_400_004 The system should allow the administrator to search Passed
marks.

5. TEST_400_005 The system should allow the administrator to add analysis.  Passed

6. TEST_400_006 The system should allow the administrator to update Passed
analysis.

7. TEST_400_007 The system should allow the administrator to delete Passed
analysis.

8. TEST_400_008 The system should allow the administrator to search Passed
analysis.

Table 8: (cont)

No Test Cases Description Results

9. TEST 400 009 The system should allow the administrator to add panel Passed
and supervisor information.

10. TEST 400 010 The system should allow the administrator to update panel  Passed
and supervisor information.

11. TEST 400 011 The system should allow the administrator to delete panel ~ Passed
and supervisor information.

12.  TEST 400 012 The system should allow the administrator to search panel ~ Passed
and supervisor information.

13.  TEST_400_013 The system should allow the administrator to add Passed
assessment rubric.

14.  TEST _400_014 The system should allow the administrator to update Passed
assessment rubric.

15. TEST_400_015 The system should allow the administrator to delete Passed
assessment rubric.

16. TEST _400_016 The system should allow the administrator to search Passed

assessment rubric.

Table 8 shows the list of tests conducted for the data management module. There are sixteen types
of testing performed. The purpose of this testing is to test the effectiveness in add, update, delete the
marks, analysis, panel details, supervisor details and student details in the system. Table 9 shows the
list of tests for report management modules. There is one type of testing performed. The purpose of this
testing is to test the effectiveness in the report management process.

Table 9: Functional Testing Report Management Module
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No  Test Cases Description Results
TEST 500 Generate Report Pass/Fail
1. TEST_500_001 The system should allow the panel and Passed
supervisor to generate statistical report.
Conclusion

The Assessment System for Postgraduate Students FSKTM is an assessment system that can record
marks systematically and calculate the total marks automatically. the evaluation process involves two
panelists and a supervisor who evaluate the student’s thesis draft report. The system is built to improve
the use of printed forms on existing processes.
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