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ABSTRACT
This research work provides a method based on fuzaybers to evaluate a faculty
member of a university associated with degreesnfidence of the evaluator (student).
The satisfaction levels for each question of facekaluation form are represented by
fuzzy numbers associated with degrees of confidbateeen zero and one. The arithmetic
operations between the—cuts of fuzzy numbers are used to evaluate tla points of
each faculty.
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1. Introduction

The quality of education is the lifeline of a unisi¢y. The emphasis of improving the
quality of education is mainly to improve the qtialbf teaching. Universities evaluate
teachers to facilitate decisions about teachealistand to help teachers to improve their
performance. As institutional constraints and chilsincreased accountability continue
into the decade of the 1990s in universities, tgoeNvaluation programs need reexamining
to see how they fit with institutional purposesgéluation. An assessment of practices of
evaluation also should help determine a prografffcteveness in promoting faculty
development and productivity. To provide adequateé anbiased evaluation programs,
administrators must involve faculty members inpihecess of determining the evaluation's
purpose, as well as its scope, sources of datigipants, and assessment of effectiveness.
A strong teacher evaluation system is central forawving teacher quality. It provides the
means to recognize and reward great teachers stawédearn from and replicate their
success. It also helps to identify those who nedgl $o they can get the extra training they
need to be effectivé&o the question is—how to find a scientific evalwamodel to solve
the problem. In order to decrease the subjectasity randomness of the evaluation, this
research work, presents an evaluation model fdiahdty of university utilizing the fuzzy
theory (Fuzzy Numbers).

2. Related work

In recent years, some methods have been presemtdddling with students’ evaluation

[5-12], [14-19]. In [5], Biswas presented a fuzzsakiation method (fem) and a generalized
fuzzy evaluation method (gfem) for applying fuzzgtssin student's answer scripts
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evaluation. In [6], Chang and Sun presented a ndefitvodealing with fuzzy assessment
of learning performance of junior high school sttde In [7], Cheret al. presented two
methods for applying fuzzy sets in student’'s ansseeipts evaluation. In [8], Cheng and
Yang presented a method using fuzzy sets in eduncgtading systems. In [9], Chiang and
Lin presented a method for applying the fuzzy Bebty for teaching assessment. In [10],
Echauz and Vachtsevanos presented a fuzzy gragsigns. In [11], Frair presented a
method for student peer evaluations based on tidgtarhierarchy process (AHP) method.
In [12], Kaburlasoset al. presented a software tool for computer-based testimd
evaluation used in the Greek higher education sydie[14], Law built a structure model
of a fuzzy education grading system and proposegorithm with it. He also presented
a method to build membership functions of lingaistilues with different weights. In [15],
Ma et al. presented a fuzzy set approach for the assessishtdent-centered learning.
In [16], McMartinet al. used scenario assignments as assessment toolsiengraduate
engineering education. In [17], Nolan presente@xrert fuzzy classification system for
supporting the grading of student writing sampleg$18], Pear<t al. presented a method
for student evaluation in an international collaiwe project courses. In [19], Wu
presented a method based on the fuzzy set thedrjtean response theory to evaluate
learning performance. In [20], A.R. Khan et al disged on the application of expert
system with fuzzy logic in teachers ‘performancaleation.In this work, we present a
methods for faculty evaluation using fuzzy numiamsociated with degrees of confidence,
where the satisfaction levels given by the evaluaitearded to the questions of the faculty
evaluation form are represented by triangular fuaagnbers associated with degrees of
confidence between zero and one. The arithmetiatipas between the —cuts of fuzzy
numbers are used to evaluate the total point df aulty, wherex € [0, 1]. The proposed
methods can evaluate a faculty of university incaaflexible and more intelligent manner
than the existing methods.

3. Literaturereview

In this section, we briefly review some basic difims of fuzzy numbers and the
arithmetic operations between-cuts operations of fuzzy numbers from [18]fuzzy
number is a fuzzy set in the universe of discoXrd®t is both convex and normal. A fuzzy
numberA of the universe of discoursécan be characterized by a triangular membership
function parameterized by a triplet (a, b, c) asaghin Figure 1.

na(X)

_g b c
Figure 1. A fuzzy number A
Theo—cut A4,0f the fuzzy numbef in the universe of discourséis defined by
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Ay ={x;1pus(x;) 2 aand x; € X} = [al(“),az(“)], ......... 0]

wherea € [0,1],0 < a; ¥ < a,(® < Max(X)and Max¥) denotes the maximum value
in the universe of discoursé

Let [a; @, a,@] and[b,, b, ] be thea—cuts of the fuzzy numbers and B,
respectively, where a €[0,1],0 < a;@ < a,@ < Max(X),0 < b, < b, @ <
Max(X)and Max¥) denotes the maximum value in the universe ofadisseX.

The arithmetic operations between theeuts [a; @, a, @] and [b,, b, ]  of
the fuzzy numberé andB, respectively, are defined as follows:

The addition betweeacutda; @, a,@] and [b,‘“, b,V

[0(1(“), 0(2(“)]+[b1(a), bz(a)] = [0(1(“) + bl(a), az(a) + bz(a)]
The multiplication betweea—cutda, @, a,@] and [b, ), b,@]:

(1@, @] x [,@, b,@] = [a,@ x b, @, 0, x b, @],

4. Methodology and result analysis

In this section, we present a method for faculigleation using fuzzy numbers associated
with degrees of confidence between zero and onerendix satisfaction levels are used to
evaluate a faculty regarding a set of ten questwosided by the concern university, i.e.,
Excellent (E), Very Good (VG), Good (G), Fair (F), Poor (P) andExtremely Poor (EP).
These six satisfaction levels are representeddaygular fuzzy numbers parameterized by
the triples shown as follows:

Excellent = (100, 100, 100),

Very Good = (80, 90, 100),

Good = (70, 80, 90),

Fair = (30, 50, 70),

Poor = (0, 10, 30),

Extremely Poor = (0, 0, 0).

Table | shows a fuzzy grade sheet with satisfaclewmels associated with degrees of
confidence of a student between zero and one, WHgreF,, Fs, ... ... .. FE, are
satisfaction levels represented by triangular fumaymbers corresponding to the questions
Q.1,Q.2, ..., andQ.n, respectively, and the six satisfaction levelsus®ed, i.e.Excellent
(E), Very Good (VG), Good (G), Fair (F), Poor (P) andExtremely Poor (EP); a, B, ..., and

d are the degrees of confidence of the satisfatéiegls F;, F,, F5, ... ... ... E, respectively,
wherea€g[0, 1], €[0, 1], ..., and € [0, 1]. It is obvious that the satisfaction leaelarded

to each Questiof.i shown in Table | is associated with a degree ofidence between
zero and one, where<li <n. The larger the value, the higher the confideridhestudent

to give the satisfaction level regarding the andwéine question of faculty evaluation form.
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Table 1: A faculty evaluation form with satisfaction levelssociated with degrees of

confidence
Question Satisfaction Levels Degrees of Confidence
No. of Satisfaction Levels
Q.1 Fj a
Q2 F ‘
Q.n E, é
Total Point -
The Degree of Confideng
of the Total Point

Consider the situation that the total point of eufty evaluation form is 100. Assume that
the faculty evaluation form containgjuestions i.e.,

TOTAL POINTS = 100,

Q.1 carries; points,

Q.2 carries s,points,

Q.ncarries s,, points,
where Y-, s; = 100,0 <5; <100,1<i<n

Assume that a student will evaluate a faculty aswshin Table |, where the
satisfaction levelsF;, F,, F;, ... ... ... F,are described by six satisfaction levels represente
by triangular fuzzy numbers, denotes the degree of confidence of the satisfadtivel
Fawarded to the questidpl, p denotes the degree of confidence of the satisfatdivel
F, awarded to the questio@.2, ..., andd denotes the degree of confidence of the
satisfaction levelF,awarded to the questidxn, wherea € [0, 1],B € [0,1], ..., andd €
[0, 1]. Assume that an optimism ind&X8] determined by the student is used to indicate
the degree of optimism of the student for evalggsifiaculty, whergae[0, 1]. If 0<A< 0.5,
then the evaluator (student) is a pessimistic eafulfi= 0.5, then the evaluator (student)
is a normal evaluator. If 0.5\< 1.0, then the evaluator(student) is an optimistaluator.
The method for faculty evaluation is now preseragdollows:

Step 1: Calculate thex—cut ;)a of the fuzzy number,;, the p—cut F,)p of the fuzzy
numberF,..., and thed—cut (,) 6 of the fuzzy numbelr,, respectively, wheréF;)o =
[a;, as], (F2)B =[b1, D3], -.., (F,)d = [z, z3], a€]O0, 1], B€[0,1], ..., andd€]O, 1].

Step 2: Calculate the interval-valued total point, m,] which is given by students for a
faculty, where

[my,my] = [ oL x (F)o + 22

S1+Sy+ S, S1+s;+ i S,

+ o + X (F,)a
Sg+ Syt v S, (Fr)al

X (Fy)a
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S2

= [ X [ay,a;] +
51 + 52 + T ] +STL 51 + SZ + R PR +STL
S,
o + = X [21,2,] ]
Si+Sy+ v Sy,

X [bq, by]

Step 3: The total point of a faculty is evaluated as folow

(1) x my+A x my,, wherek denotes the value of the optimism index whicleiedmined
by the students aricc[0, 1]. The degree of confidence of the total p@warded to the
faculty is equal to Mind,B,y, ..., ), where Min (,B,y,...,0)€ [0, 1]. Put this total point
and the degree of confidence in the appropriategbdixe bottom of the faculty evaluation
form.

In the following, we use an example to illustrdte faculty evaluation process.

Example 1. Consider the situation that total point of a fag@taluation form is 100.
Assume that in total there are ten questions t@sgonded by the students which are:
Q.1: Teaching procedure

Q.2: Classroom management

Q.3: Knowledge of subject matter

Q.4: Personal Characteristics

Q.5: Responsibility & Punctuality

Q.6: Explain difficult thing clearly

Q.7: Makes lessons interesting

Q.8: Returns homework in a timely manner

Q.9: Grades fairly

Q.10: Encourages students to speak up and be active class

TOTAL POINTS =100,
Q.1 carries 10 marks,
Q.2 carries 10 marks,
Q.3 carries 10 marks,
Q.4 carries 5 marks,
Q.5 carries 10 marks,
Q.6 carries 10 marks,
Q.7 carries 15 marks,
Q.8 carries 5 marks,
Q.9 carries 10 marks,
Q.10 carries 15 marks.

Assume that an evaluator (student) fill up a facelaluation form as shown in Table Il
and assume that the optimism indeaf the evaluator is 0.70 (i.e.,=0.70).
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Table 2: A faculty evaluation form of example 1

Question Satisfaction Degrees of Confidence of
No. Levels Satisfaction Levels
Q.1 (Teaching procedul Fair 0.7%
Q.2 (Classroom manageme Gooc 0.¢
Q.3 (Knowledge of subject matt Very Goo 0.7(
Q.4 (Personal Characteristi Pool 0.9t
Q.5 (Responsibility & Punctualit Excellen 0.7%
Q.6 (Explain difficult thing clearly Very Gooc 0.9t
Q.7 (Makes lessons interesti Gooc 0.8
Q.8 (Returns homework in a time| Fair 0.9
manner
Q.9 (Grades fairly Very Gooc 0.8t
Q.10 (Encourages students to speak| Good 0.95
and be active in the cla
Total Poin
The Degree of Confidence of the To
Point
[Step 1]

The 0.75-cut of the satisfaction level, Fair is,[85], the 0.9-cut (Good)is [79, 81], the
0.70-cut {ery Good) is [87, 93], the 0.95-cut (Poor) is [9.5, 11 75-cut (Excellent) is
[100, 100], the 0.95-cudkry Good) is [89.5, 90.5], the 0.8-cut (Good) is [78, 8Bk 0.9-
cut (Fair) is [48, 52], the 0.85-cWtdry Good) is [88.5, 91.5], and the 0.95 cu@&dod) is
[79.5, 80.5].

[Step 2] Based on formula, we can calculate the intervalie@ltotal mark[m,, m,]of the
faculty evaluation form, where

[my, m,] = £ x (Fair)g7s + E X (Good)g g + 755 X (Very Good)g 7o +

(Poor)g.o5 + 5 % (Excellent) .75 + 5 X (Very Good)o 95 + 5 X (Good)g g9 * 700
(Fair)g.09 + 5 X (Very Good)ggs + 5 X (Good) g5

= 0.1 x [45, 55] + 0.1 x [79, 81] + 0.1 x [87, 93] 0.05x [9.5, 11]+0.1x[100,
100]+0.1x[89.5, 90.5]+0.15%[78, 82]+0.05x[48, 52]4R[88.5, 91.5]+0.15x[79.5, 80.5]

= [4.5, 5.5] + [7.9, 8.1] + [8.7, 9.3] + [0.47558] + [10, 10] + [8.95, 9.05] + [11.7, 12.3]
+[2.4, 2.6] + [8.85, 9.15] + [11.925, 12.075]

= [75.4, 78.625].

[Step 3] Since the value of the optimism indexletermined by the evaluator is 0.70 (i.e.,
A= 0.70), based on formula, the total point of theufty can be evaluated as follows:
(1-0.70) x 75.4 + 0.70 x 78.625

=0.30 x 75.4 + 0.70 x 78.625

=22.62 +55.04 = 77.66
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The degree of confidence of the total point is égu#lin (0.75, 0.9, 0.7, 0.95, 0.75, 0.95,
0.8, 0.9, 0.85, 0.95) =0.70.

5. Conclusion

We have presented a method to evaluate facultynofetsity using fuzzy numbers
associated with degrees of confidence, where tigfasztion levels given by the evaluator
(students) awarded to the questions of the facWgluation form are represented by
triangular fuzzy numbers associated with degreeswfidence between zero and one. The
arithmetic operations between tirecuts of fuzzy numbers are used to evaluate tla tot
points of each faculty, wheres[0, 1]. The degree of confidence of the total pomfteach
faculty also can be calculated by the method. Thpgsed methods can evaluate a faculty
of university in a more flexible and more intellidenanner than the existing methods.
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