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GRI ILISKi ANALiZI YONTEMIYLE OGRETIM ELEMANI

PERFORMANS DEGERLENDIRMESI*
PERFORMANCE EVALUATION OF INSTRUCTORS THROUGH GREY
RELATIONAL ANALYSIS METHOD

Yrd. Dog. Dr. Necla TEKTAS
Marmara Universitesi (Sosyal) Teknik Bilimler Meslek Yiiksekokulu

Ozet

Bu ¢alisma, 6gretim elemaninin performansinin degerlendirilmesi icin
geleneksel yontemlerden farkli olarak Gri Iliski Analizi yontemi kullanilan ilk
calismalardandir. YiiksekOgretim kurumlarinin Ogretim elemani niteligi,
egitimin kalitesini dogrudan etkileyen faktorlerin basinda gelmekte ve 6gretim
elemanlarinin ~ performanslarinin  degerlendirilmesi,  kalite  kontrol
giivencelerinin en 6nemli gostergelerinden biri olarak goriilmektedir. Ogretim
elemanmnin performansi, benzer c¢alismalarda, Ogretim performans: ve
danigsmanlik performans: olarak ayr1 ayri ele alinmasina ragmen, bu calismada
birlikte ele alinarak 6gretim elemaninin performansi olarak adlandirilmistir.
Ogretim elemaninin performansinin  degerlendirilmesi amaciyla Marmara
Universitesi Teknik Bilimler Meslek Yiiksekokulu Endiistriyel Elektronik
Boliimiinde 6grenim goren ogrencilere anket uygulamas: yapilmistir. Yapilan
ankette ogrencilere; demografik sorularinin yani sira O6gretim elemaninin
performans: ile ilgili sorular yonetilmistir. Anketin degerlendirilmesinde
kullanilan Gri iliski analizinde; cevaplarin frekanslarindan ziyade 6grencilerin
ifadelere verdikleri yanitlar kullanilmaktadir. Veri kiimesinin kisith ve az
sayida olmasi, degiskenlerin kesikli ve siirekli rasgele degiskenlerden olusmasi,
herhangi bir olasilik dagilimina sahip olma sartt aranmaksizin belirsiz
durumlara uygulanabilir olmasi, fonksiyonel bir dizi islemlerin yerine basit,
belirli ve net hesaplama adimlariyla birlikte veriler arasindaki birebir iliski

“Bu makale Crosscheck sistemi tarafindan taranmis ve bu sistem sonugclarina goére orijinal bir makale oldugu
tespit edilmistir.
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derecesini sayisal olarak analiz edebiliyor olmasi, varsayimlarinin olmamasi,
kolay, pratik ve kullamish olmasi gibi 6zellikler, Gri iliski analizini diger
yontemlerden ayiran ve iistiin kilan 6zelliklerdir. Bu nedenle, anket sonucunda
elde edilen veriler yeni bir istatistik yéntem olan Gri Iliski Analizi yéntemi ile
degerlendirilmis ve sonuglar: bu dogrultuda yorumlanmustir.

Anahtar kelimeler: Gri iliski analizi, 6gretim eleman1 performansi,
performans degerlendirme

Abstract

As opposed to traditional methods, this study is among the first ones that
use Grey Relational Analysis method for evaluation of instructors'
performances. The qualifications of an instructor in a higher educational
institution is one of the top factors that directly affect the quality of education,
and hence, the evaluation of instructors' performances is among the most
significant indicators of quality control assurance. Even though the
performance of an instructor is evaluated separately in similar studies as
teaching performance and advising performance, this study handles these two
together and calls it the performance of an instructor. To be able to evaluate the
performance of the instructor, students of Marmara University Technical
Sciences Vocational School Industrial Electronics department are surveyed. In
the survey implemented, students are asked demographic questions in addition
to the questions related to the performance of the instructor. In Grey relational
analysis applied for assessment of the survey, the responses of the students are
used instead of the frequency of the responses. The fact that its data set is
limited and low in number; the variables are intermittent and composed of
continuous random variables; can be applied in uncertain situations without
necessitating a probability distribution; provides an ability to analyze one-to-
one interrelations of data in a numerical manner with simple, specific and net
calculation steps instead of a number of functional processes; contains no
assumptions, and is easy to use and practical makes Grey relational analysis a
method superior to others. Therefore, the data obtained as a result of the survey
are assessed and the outcomes are interpreted with this new statistical method
called Grey Relational Analysis.

Key words: Grey Relational Analysis, instructor performance,
performance evaluation

Introduction

As institutions providing higher education, universities need a universal level
of quality necessitated by the modern era and effective evaluation systems to be able to
renovate themselves. The qualifications of an instructor in a higher educational
institution is one of the top factors that directly affect the quality of education, and
hence, the evaluation of instructors' performances is among the most significant
indicators of quality control assurance.



Gri Iliski Analizi Yontemiyle Ogretim Elemani Performans Degerlendirmesi 467

| [
»

This qualification can only become meaningful by evaluating the instructor's
performance both within and outside the classroom. While the in-class effectiveness of

an instructor is determined by factors like having a good command of the course, the
way subjects are taught, reassuring the students, knowledge-based authority in the
class, the ability to establish a dialogue with the students, and sincerity towards the
students, effectiveness outside the classroom is determined by the help and guidance
the instructor provides to the advisee students about the level of knowledge on the
higher education institution they attend, learning its rules, adaptation to its social and
academic environment, personal development, awareness, self-confidence, preferences
and launching their careers equipped with necessary knowledge.

Performance Evaluation

Performance evaluation is the systematic identification of strengths and
weaknesses of an individual or a group in a given task (Kepir-Sinangil, H. 1998).
Barutgugil (2002) defines performance evaluation as a planned tool that completes the
success of an individual in a given task, his/her attitude and behavior, morality and
qualifications in the job and assesses the contribution of the individual to the success of
an organization.

As a tool used extensively in many organizations, performance evaluation is
now being widely used in educational institutions as well. University is an educational
institution that provides higher level of education, training and scientific research.
Composed of academic and administrative personnel and students, a university
exhibits a heterogeneous structure in terms of its components ( Basbug & Unsal, 2009).
The existence of different groups within a university necessitates consideration of
interest and requirements of all these groups by the administration. Especially in terms
of the performance evaluation of the university's academic personnel, the purpose of
the evaluation, what should be evaluated and who will be responsible are significant
issues that need to be addressed (Rutheiford, 1988). The fact that universities are
knowledge-based organizations indicates that performance evaluations in these
institutions should be handled with special care (Simmons, 2002; Basbug & Unsal,
2009)

This is why the evaluation method that compensates shortcomings and aims
development by identifying the level of teaching performance of the academicians is
called formative evaluation. In formative evaluation, the instructor and the course are
evaluated with data obtained from different sources. Summative evaluation on the
other hand is the evaluation of the instructor and the course for the purposes of
determination of the level and decision making based on data obtained from various
sources. The methods used in evaluating the teaching performances of the
academicians are examined under ten headings (Kalayci, 2009). These methods are
student assessment survey, evaluation performed by experienced colleagues within the
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faculty or department, self-evaluation, evaluation by administrators, specialist
evaluation from outside the university, evaluation by graduated students, awards
given to most successful instructors, video shoots, the views of employers on
graduates and the level of students' learning.

In evaluating the teaching performance of the instructors, having a good
command of the course, the way subjects are taught, reassuring the students,
knowledge-based authority in the class, the ability to establish a dialogue with the
students, and the sincerity towards the students in addition to the activities outside the
classroom called academic advising as one of the tasks of a lecturer are among the
significant factors that influence the success of the students. Academic advising
contains providing help and guidance to the students in learning about the higher
education institution they attend, learning its rules, adaptation to its social and
academic environment, personal development, awareness, self-confidence, preferences
and launching their careers equipped with necessary knowledge. In evaluating the
performances of instructors, no method is adequate by itself. However, these methods
may provide valid and reliable outcomes when assessed together (Kalayci, & Cimen,
2011)

This study, as opposed to the traditional methods of performance evaluation,
uses grey relational analysis that has been gaining significance in recent years.

Grey Relation Analysis

The wvalidity of traditional statistical analysis techniques is based on
assumptions such as the distribution of population and variances of samples.
Nevertheless sample size will also affect the reliability and precision of the results
produced by traditional statistical analysis techniques. J. Deng argued that many
decision situations in real life do not conform to those assumptions, and may not be
financially or pragmatically justified for the required sample size. Making decisions
under uncertainty and with insufficient or limited data available for analysis is actually
a norm for managers in either public or private sectors (Deng, 1982; Deng, 1989). To
address this problem, J. Deng developed the grey system theory, which has been
widely adopted for data analysis in various fields. The Grey Relational Analysis
introduced in the following is a method in Grey System Theory for analyzing discrete
data series. A procedure for the Grey Relational Analysis, which is appropriate for
Likert scale data analysis, consists of the following steps.

1. Generate reference data series xo.
xo0 = (do1, doz, ..., dom)

where m is the number of respondents. In general, the xo reference data series
consists of m values representing the most favoured responses.

2. Generate comparison data series xi.
xi = (di, di, ..., dim)
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where i =1, ..., k. k is the number of scale items. So there will be k comparisoa

data series and each comparison data series contains m values.

3. Compute the difference data series Ai.
A=(ldo —dal , Idoe2 —dil , ..., Idom = diml)
4. Find the global maximum value Amax and minimum value Amin in the

difference data series.
Amax = mvax(max AI)

Amin = rnvln(mln AI)

5. Transform each data point in each difference data series to grey
relational coefficient. Let yij represents the grey relational coefficient of the jm data
point in the in difference data series, then

Amin + gA max
A (1) + A

where A i) is the jth value in A difference data series. ¢ is a value between 0 and
1. The coefficient ¢ is used to compensate the effect of Amax should Amax be an extreme
value in the data series. In general the value of ¢ can be set to 0.5.

6. Compute grey relational grade for each difference data series. Let I'i
represent the grey relational grade for the in scale item and assume that data points in
the series are of the same weights 1, then

L=

7:(J) =

The magnitude of I'i reflects the overall degree of standardized deviance of the
im original data series from the reference data series. In general, a scale item with a high
value of I indicates that the respondents, as a whole, have a high degree of favoured
consensus on the particular item.

7. Sort I' values into either descending or ascending order to facilitate the
managerial interpretation of the results (Chien-Ho Wu, 2007)

Methods and Findings

The universe of the study is composed of associate degree students attending to
Marmara University in 2011-2012 term. The sampling frame of the study is composed
of students attending to Marmara University Technical Sciences Vocational School
Industrial Electronics department. Convenience sampling is used as the method of
sampling.

Method of Data Collection

Surveying is chosen as the tool for data collection and the data are collected

either through face to face interviews or in paper form distributed in classrooms. A
total of 178 surveys are completed, and all of these are examined in terms of
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incomplete or inaccurate information. After eliminating the incorrect surveys, 170 of
these are found to be usable and analyses are conducted on these 170 surveys.

The survey form used in the study is composed of two sections. In the first part
of the survey form, students are asked questions aimed at discovering the
demographic characteristics of the students. These questions were related to gender,
program, education style and class. In the second part of the survey, there was an
Instructor Performance Evaluation Survey (IPES) composed of 15 questions aimed at
determining the performance of the instructor. The questions of the survey were
created with the aid of surveys ( Icli,& Vural, 2010; Tektas, et.al., 2010; Gokmen, et.al,
2010) conducted previously on the same subject. A five level Likert type scale is used in
IPES (1=Strongly Disagree, 5=Strongly Agree).

Demographic Characteristics of the Responders

Table 1. Profile of the Responders

N %
Female 35 21
Gender
Male 135 79
Total 170 100
Electronics 61 36
Department | Biomedical 49 29
Communications 60 35
Total 170 100
Type of Formal 101 59
Education Evening 69 41
Total 170 100
Freshmen 84 49
Class
Sophomore 86 51
Total 170 100

The profile of the responders is given in Table 1. As seen in Table 1, there were
a total of 170 participants in the survey. While 21% of the responders were female, 79%
were male; and 36% of the responders were students in Electronics, 29% Biomedical
and 35% were students in Communications department. According to Table 1, while
majority of the responders attended formal education 59%, 41% of the students
attended evening education classes. 49% of the students were freshmen and 51% of
them were sophomores.
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Results of Grey Relational Analysis

Calculation and assessment of grey relational coefficients: The raw data used in
solution of Grey Relational Analysis are converted into a chart for the first five people
and 170* person and given in Table 1. (Because of space limitations, not all raw data
are given.) The figure in the last column of the table is the SO reference number, i.e.
grey relation element.

[
»

Table 2: Raw Data Used in Grey Relational Analysis
S1[S2(S3(S4|S5|S6|S7|S8|S9|S10(S11|S12|S13 | S14 | S15 | SO

K1 1 11 12 (2 (2 2 |1 |1 |3 |5 5 5 5 1 1 5
K2 4 [2 |3 |4 (4 |3 [3 |3 [2 ]5 5 5 5 3 4 5
K3 5 |5 (4 |5 |5 |4 |1 |1 |1 |3 5 1 1 4 5 5
K4 2 |1 [5 |3 |1 |5 |3 |5 |5 |5 5 5 5 3 4 5
K5 5|5 [5 |5 5 |5 |1 |2 |2 |1 2 1 1 2 3 5

Ki70 (3 |4 (2 |4 |4 |2 |2 (2 |3 (4 |4 (4 |4 |4 |2 |5

Table 3 gives the difference data of the data in Table 2. The questions of the
survey are prepared based on Likert scale (1: Strongly Disagree; 5: Strongly Agree).
Difference data of the analysis are obtained by subtracting the sequence number of the
answer from representation value of each responder (S0-SS). For instance, when

creating the difference sequence: SO0—-Sl1=[5-1=4. Using the differences,

maximum (max(50-SS)) and minimum(min(S0- SS)) values are obtained to create Table
3.

Table 3: Difference Data used in Grey Relation Solution

S0-S1 | S0-S2 | S0-S3 | S0-S4 | SO-S5 | SO-S6 . S0-513 | S0-S14 | S0-S15
K1 4 4 3 3 3 3 0 4 4
K2 1 3 2 1 1 2 0 2 1
K3 0 0 1 0 0 1 4 1 0
K4 3 4 0 2 1 0 0 2 1
K5 0 0 0 0 0 0 4 3 2
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K170| 2 1 3 1 1 3 . 1 1 3
Mak.| 4 4 4 4 4 4 4 4 4 4
Min.| O 0 0 0 0 . 0 0 0 0

For each responder and variable, grey relation grades of variables are obtained
by taking the average of grey relation coefficients calculated by the grey relation
coefficient formula.

Table 4: Grey Relation Coefficients and Grey Relation Grades of Variables

7(Ks,S;)
S1 S2 S3 S4 S5 ... | S15
K1 033 033 | 040 | 0,40 | 040 . . ... 1033
K2 0,67| 040 | 050 | 0,67 | 0,67 . . ... | 067
K3 1,00 1,00 | 0,67 | 1,00 | 1,00 . . ... | 1,00
K4 040 033 | 1,00 | 0,50 | 0,33 . ... | 0,67
K5 1,00] 1,00 | 1,00 | 1,00 | 1,00 .. .. ... 1050

Average Grey Relation Coefficients=Grey Relation Grades

1_‘Ss 0,64 065 | 0,69 | 0,67 | 0,65 .. .. .. | 0,64

Grey relation grades shown with I' in Table 5 are arranged in order of
magnitude.

Table 5: Order of Magnitude of Grey Relation Grades of Variables

0,7310,68|0,67|0,65(0,65|0,65|0,64|0,64|0,63|0,63|0,63|0,62|0,61|0,60]0,59

S11 |S3 |S10 |S4 |S15 |S12 |S8 |S5 |S7 |S6 |S1 |S13 |S2 |S14 |S9

When grey relation grades are ordered by magnitude, the responses to the
statements below can be said to move away from strongly agree and move towards
disagree:

S11) My instructor provides adequate guidance during course registrations.

S3) Instructors are competent in their own field, have comprehensive
knowledge.

S10) My advisor gives me sufficient time and helps me in solving various
problems.



Gri Iliski Analizi Yontemiyle Ogretim Elemani Performans Degerlendirmesi 473
|
S4) Instructors are using class hours effectively.

v

S15) Instructors give us opportunity to express our opinions and thoughts in
classroom.

S12) When 1 first arrive school, my advisor informs me about the school,
lecturers and the rules I should obey.

S8) Instructors' approach and communication with the students are good.

S5) Instructors follow the recent developments in their field and share these
with the students.

S7) Instructors are fair and impartial towards the students.

S6) Instructors provide information about the students' status (attendance,
performance, participation to the lecture, exam results) during the class.

S1) Instructors take their classes seriously and prepares well.
S13) Our advisors give us adequate information about job opportunities.
S2) Instructors arrive class on time and look presentable.

S14) Instructors bring speakers from the sector, organize field trips and provide
information on relevant matters (career days, various meetings, job postings).

S9) It is possible to reach instructors outside the class hours.

Conclusion and Discussion

In Grey Relational Analysis used for assessing the instructor performance
evaluation survey, students' answers to the statements are used directly instead of
frequencies. Also, an analysis is conducted for 1 as Strongly Disagree and 5 as Strongly
Agree as Grey Relation Value. In performance evaluation of instructor, the first item is
the one on academic advising. Item on teaching performance comes in second. It
becomes evident from this fact that when evaluating the performance of an instructor,
activities both inside and outside the classroom are taken into consideration. The items
that come last indicate that instructors are not able to allocate adequate time to their
students because of immense course load in addition to high number of advisee
students.

As a conclusion, when the data set is limited and low in number, in other words
when the sample size is small, variables are intermittent and composed of continuous
random variables, Grey Relational Analysis is proven to be an applicable and
advantageous technique that can be applied in wuncertain situations without
necessitating a probability distribution. In analysis of the data, using direct answers of
the responders instead of frequencies, simple, specific and net calculation steps instead
of a number of functional processes and ability to analyze one-to-one interrelations of
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data in a numerical manner make Grey Relational Analysis an advantageous one.
When the advantages of the Grey Relational Analysis is considered together with the
fact that it is of a deterministic type, contains no assumptions, and is a method that is
easy to use and practical allows us to regard the analysis as a non-parametric
technique.

REFERENCES
BARUTCUGIL, 1. (2002). Performans Yénetimi. Istanbul: Kariyer Yaymncilik.

BASBUG, G., UNSAL, P.(2009) Kurulacak Bir Performans Degerlendirmesi Hakkinda
Akademik Personelin Goriisleri: Bir Kamu Universitesinde Yiiriitiilen Anket
Calismasi, Istanbul Universitesi Psikoloji Calismalari Dergisi, pp.1-24

DENG,]. (1982). Control Problems of Grey System, System and Control Letters,1(5),
pp-288-294.

DENG, J. (1989) Introduction to Grey System Theory, Journal of Grey System, 1(1),
pp-1-24.

CHIEN-HO WU (2007). On the Application of Grey Relational Analysis and RIDIT
Analysis to Likert Scale Surveys International Mathematical Forum, 2, no. 14,
pp-675 - 687.

GOKMEN, G., AKINCLT.C., TEKTAS, M., ONAT,N., KOCYIGIT, G., TEKTAS, M.,
TEKTAS, N.(2010) Evaluation of student performance in laboratory applications
using fuzzy logic Procedia Social and Behavioral Sciences 2, pp.902-909.

ICLLG.E.& VURAL, B.B.(2010) Toplam Kalite Yonetimi ve Uygulamalar1 Cergevesinde
Kirklareli Universitesi Meslek Yiiksekokullar1 Ogrenci Memnuniyet
Aragtirmasi, M.U. 1.1.B.F.Dergisi, 2010, Cilt XXVIII, say1 1, p. 340.

KALAYCI, N. (2009). Yiiksekogretim kurumlarinda akademisyenlerin 6gretim
performansini degerlendirme siirecinde kullanilan yontemler. Kuram ve
Uygulamada Egitim Yonetimi. 15 (60), pp. 605-636.

KALAYCI, N. & CIMEN, O. (2011) Ogretim Elemani ve Ders Degerlendirme
(OEDD)Anketlerine Verilen Puanlarin Bazi Degiskenlere Gore Incelenmesi
Uluslararas: Yiitksekogretim Kongresi: Yeni Yonelisler ve Sorunlar (UYK-2011),
27-29 Maysis, [stanbul.

KEPIR-SINANGIL, H. (1998). Orgiitsel Performans: Degerlendirmesi ve Yonetimi. S.
Tevriiz (Ed.), Endiistri ve Orgiit Psikolojisi 2 icinde (pp.87-100). Ankara: Tiirk
Psikologlar Dernegi Yayinlari.

RUTHERFORD, D. (1988). Performance appraisal: A Survey of Academic Staff
Opinion. Studies in Higher Education, 13, pp.89-100.



Gri Iliski Analizi Yontemiyle Ogretim Elemani Performans Degerlendirmesi 475

SIMMONS, J. (2002). An "Expert Witness" Perspective on Performance Appraisal in
Universities and Colleges. Employee Relations, 24, pp. 86-100.

TEKTAS, N., TEKTAS, M., POLAT,Z., TOPUZ, A.S.(2010) Comparing the expectations
of undergraduate and graduate degree students, Procedia Social and
Behavioral Sciences 2, pp.1244-1248.

WU CHIEN-HO. (2007), On the Application of Grey Relational Analysis and RIDIT
Analysis to Likert Scale Surveys, International Mathematical Forum, 2, no.14,
pp. 675 — 687.



