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Abstract:

This paper discusses the development of outcome based learning and quality assessment of final year projects for

bachelor of engineering degree. This will ensure the objectives of the final year project which is aimed at enhancing the technical
and soft skills knowledge in solving the problems through engineering and application of knowledge. The final year project in the
college must be structured not only to address the issue of soft skills but at the same time to have an outcome based learning
approach that in some way simulates the working world into a classroom scenario. The objectives of the project arel) the capability
to complete the projects within the stipulated time 2)The capability to use and manage scientific knowledge to carry out engineering
projects.3)the capability to think objectively, analytically, critically in identifying and solving problems in a systematic manner.4)
the capability to deliver or present the project findings in oral and written form. The issues of objectives outcomes, assessment

instruments and tools, marking criteria are discussed.
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I. INTRODUCTION

The primary purpose of student project assessment system
is to support student learning. By analyzing the results of
assessment to determine which student project require
further instruction and to reflect on their practice in order
to improve student learning. An authentic assessment
documents the learning that occurs during the project-
building process and considers the real-world skills of
collaboration, problem solving, decision making, and
communication. Since project work requires students to
apply knowledge and skills throughout the project-
building process, you will have many opportunities to
assess work quality, understanding, and participation from
the moment students begin working. Assessment of final
year projects requires a systematic aproach for these
rubrics are becoming a standard for such assessment.
Rubrics are defined for all presentations based on the
rubrics students are awarded marks; once all assessments
are completed projects are awarded marks.

Il. GROUP PROJECTS ASSESSMENT
Assessment may be defined as "any method used to better
understand the current knowledge that a student
possesses." This implies that assessment can be as simple
as a teacher's subjective judgment based on a single
observation of student performance, or as complex as a
five-hour standardized test. The idea of current knowledge
implies that what a student knows is always changing and
that we can make judgments about student achievement
through comparisons over a period of time. An assessment
rubric can be framed and used for student performance in
projects at various stages and the project can be rated
according to the scores obtained by the respective
group/team of students.
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The main purpose of assessment is to:

*Assign task

* Monitor student progress

* Carry out task/project evaluation and refinement

* Provide mastery/promotion/grading and other feedback
* Motivate students

* Determine grades and award marks.

PEOs Final year Project
Program Bl project ' Guidel50%)
educational
objectives .
Project PRC
T Project Demo (30%)
Curriculum
. External
Project
Documentation Assessor (20%)
Fig: Final Project Assessment Process
I1l. PROPOSED METHODOLOGY
Nowadays, implementing Outcome Based Education

(OBE) to evaluate course outcomes (CO) and program
outcomes (PO) is a standard practice. This includes the
evaluation of the final year degree project (FYP) since
FYP is a major component of the undergraduate degree
course in Engineering. The evaluation of FYP mainly
consists of two stages. The first stage involves the
evaluation of the project presentation by an allotted Guide
or supervisor. The second stage involves the evaluation the
progress by the respective Project Supervisor (PS). These
procedures are inconsistent in nature as each stage
involves many lecturers from different background of
disciplines .Furthermore, there were no specific guidelines
for the grading process and lecturers would rely on their
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experiences, resulting large variance between the seniors
and juniors judgments in giving the marks. To overcome
such problem a rubric based assessment for every activity
will be designed and distributed to the students so that
they know the evaluation levels.

TABLE |
Normalized Values

Criteria Total | Mads Obtainad | MNomalized

Wiards Walus
Student azzeszment -1 (1) | 100 | 80 (.30
Student aszeszment -2 (c2) | 100 | 70 0.70
(Orzl Presentation (c3) 100 |73 075
SE.S presentztion (od) 100 |72 0.72
Anzlysis Design 100 | 69 0.69
Prezentation(c3)
Main project 100 |64 0.64
presentztion(cf)
Project Demonstration(c7) | 100 | 39 059
Project Report (£8) 100 | 33 033

Step 1: Normalize the marks

The marks obtained by each of the student have
to be converted to the normalized values. Normalized
value is referred to a value in a range of [0, 1]. It can be
obtained by dividing the mark for each criterion with the
total mark. This will be the input value of this evaluation.
Table 1 tabulates the example marks and the normalized
values obtained by a student for all the criteria..

Step 2: Developed the graph of the Fuzzy Membership
Function.

The graph of membership function is developed in order to
execute the fuzzification process. In this process, the input
value is mapped into the graph of membership function to
obtain the fuzzy membership value of that particular input
value. Each membership value will represent the level of
satisfaction.

Table 2 : shows five satisfaction levels that have proposed
in this study. It is based on the linguistic term. The degree
of satisfaction shows the range of marks for each
satisfaction level which are based on some grading system.
The maximum degree of satisfaction denoted by T(xi)
describes the mapping function for corresponding
satisfaction level where T(xi) ->[0,1]

Step 3: Calculate the degree of satisfaction

The degree of satisfaction of j th criteria which denoted
by D(c;) is evaluated by x

D(C))= y1*T(x1)y2*T(x2) +---..8 %
T(x4)/yl+y2+....... y8 [1]
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Where y i = degree of membership value for each
satisfaction level,yl
Step 4: Compute the final rank

TABLE Il
Satisfaction Levels
Satisfaction Degrees of Satisfaction Maximum
Levels(Xi) Degrees of
Satisfaction
T(x)
BEST 84%-100%(0.84-1.0) 1.0
79%-83%(0.79-0.83) 0.83
75%-78%(0.75-0.78) 0.78
AVERAGE 70%-74% (0.70-0.74) 0.74
65%-69%(0.65-0.69) 0.69
60%-64%(0.60-0.64) 0.64
SATISFACTORY | 549%-59% (0.54-059) 0.59
47%-53%(0.47-0.53) 0.53
40%-46%(0.40-0.46) 0.46
POOR 35%-39% 0.39

The final mark for kth student denoted by F(sk) is
calculated using the formula below:

F(Sk) = wl*D(C1) +w2*D(C2) + ---.w5 *
D(C8)/wl+ w2+ ---..w8 [2]

Where wi = the total marks of ith criteria for1=1,2,...8

The result obtained is put into the fuzzy grade sheet (table
3) in the appropriate columns.

Final Marks of Student

Table 11
Project | Criteria FUZZY MEMEERSHIF VALTE Dezree of Final
satisfaction | Mark
A+ A A- B+ B B C+ C =3 D F

[&] 0.4 [] [] 0.6 [] [] [] [] [] [] [] 0.844

Growp [C2 [] [] [] 0.62 | 0 [] 038 [ 0 [] [] [] 0.683

1 [=] 0 0.4 ['] ['] ['] 06| 0 [] ['] [] [] 0.746

[} [EiN ] [] o1e |0 0 0 0 [] [] 0 0.956 0.

[=] [] ['] 038 [0 062 [0 0 0 ['] R 0.724

[=] [] [] [] [] 05T |0 [FENN) [] [] 0 0.647

7 [] [] 0d [] [] 0 0.6 0 [] [] 0 0.666

[=] 0.2 [1] [1] [1] [1] [ENIL [] [1] [] [] 0.752

NUMERICAL EXAMPLE: As an illustration, the

example mark of a student is taken (as in table 1).The
student is evaluated based on procedure mentioned earlier.
The graph of membership function is generated to execute
the fuzzification process in step 2 is shown in figure 5.
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Fig: Graph of membership function

Based on the figure 1 we can see the satisfaction level of
BEST and AVERAGE that represent the degree of
membership 0.4 and 0.6 respectively. The degree of
satisfaction regarding criterion 1 is calculated as follows:

D(Ci) = (0.4 *1.0+0.6 *0.74) / (0.4+0.6) = 0.844

The same procedure is applied for calculating the
D(C1),D(C2) ....D(C3)

Finally, the final mark earned by the student for all criteria
is computed using [2].

F(s1) = 100*0.844 +100 * 0.683+100 * 0.746 + 100 *
0.956 +100*0.724+100*0.647+100*0.666+100*0,752/800

=0.752
=0.75

Based on the final mark obtained, the student is awarded
by the fuzzy linguistic terms of Grades A+,A A- ,B+ B B-
,C+C,C-,D,F .The details of the fuzzy marks obtained
from this evaluation procedure as shown in table 4

TABLE IV
MARKS & GRADES
AMARK GRADE

34-100 A+
TO_83 A
TETE A
TO-T4 B+
6569 B
60-64 B-
5459 C+
47-53 [
40-46 C-
3539 D
034 F

V CONCLUSION AND FUTURE DIRECTION

From the structure and the evaluation developed for the
final year projects ,it can be concluded that not only are
our students are exposed to intensive report writing and
oral presentations ,they are also being trained to develop
necessary skills such as project management, time
management ability to think objectively, analytically and
critically in identifying and solving the problems in a
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systematic manner. These are important elements needed
when it comes to the real life working scenarios. The
regular assessments and feedback can be used to advise
the students of their progress at different levels throughout
the project duration. At and end the Final assessment of
the projects can be done as BEST AVERAGE POOR and
SATISFACTORY.
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