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This study was conducted with the aim to analyze some of the problems related to
measurement and evaluation encountered in student performance task assessment.
Multiple criteria decision-making methods were utilized in this study. The criteria
adopted in the assessment of performance tasks and the weights of learning domains
were calculated through AHP. Predicated upon the weights of cognitive, affective,
and psychomotor domains, the criteria were selected through TOPSIS technique.
According to the findings of the study, the order of the relative weights of the learn-
ing domains considered in the selection of performance criteria was cognitive, af-
fective, and psychomotor respectively. It was also ascertained that the weights of
performance criteria groups were subsequently the features of elements, the process
of content formation and presentation. The student performance tasks prepared in a
9" grade chemistry course subject titled ‘Elements’ were assessed in accordance
with the techniques and approach suggested by the chemistry teacher in the expert
group. It was determined that the score for student performance task was 81.2 (100)
within the context of application in this study.
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Bu arastirma 6grenci performans goérevinin degerlendirilmesinde karsilasilan bazi
6lgme ve degerlendirme problemlerinin ¢oziimlenmesi amaciyla yapilmistir. Calis-
mada ¢ok olgiitlii karar verme teknikleri kullanilmigtir. Performans gorevlerinin de-
gerlendirilmesinde kullanilan kriterler ve 6grenme alanlarinin agirliklart AHP ile he-
saplanmustir. Kriterlerin secimi TOPSIS teknigiyle bilissel, duyussal ve devinissel
alanlarin agirliklar esas alinarak yapilmistir. Calismanin sonuglarma gére performans
kriterlerinin seciminde dikkate alinan 6grenme alanlarinin nispi agirliklart sirasiyla
bilissel, duyussal ve devinissel seklindedir. Performans kriter gruplarinin agirliklari
ise sirastyla elementin 6zellikleri, igerik, hazirlik siireci ve sunu yapma olarak belir-
lenmistir. 9. sinif kimya dersinde elementler konusunda 6grenci tarafindan hazirlanan
performans gorevi uzman gurupta yer alan kimya 6gretmeni tarafindan 6nerilen tek-
nikler ve yaklagimla degerlendirilmistir. Bu galigmanin uygulamasi kapsaminda de-
gerlendirilen 6grencinin performans gorevi puaninin 81.2 (100) oldugu saptanmustir.
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Introduction

It is known that measurement and evaluation are decisive in making sense of the phenomena and events related
to different areas of life. Measurement and evaluation also have a significant function in the process of education
and teaching activities. Despite the various definitions based on context and fields in the literature, measurement
can be defined as the determination or gradation of the qualitative or quantitative properties of phenomena and
events. On the other hand, the concept of evaluation is, eventually, the process of decision-making. The process
of measurement aims to describe the phenomena and events exactly as they are within the bounds of possibility.
However, the results of measurement are compared with the determined criteria in the process of evaluation. In
other words, the result of measurement is surveyed whether it corresponds to the condition determined by the
criteria. From this aspect, evaluation is different than measurement since it results in a decision on the measured
property (Ozgelik, 1992). This definition hints a significant relationship between the processes of measurement
and evaluation. The fact that evaluation is made only through a completed measurement activity lies in the essence
of the relationship between measurement and evaluation. Hence, in its broadest sense, the evaluation of an activity
depends primarily on the measurement activity. It can be seen that the evaluation of an activity can be carried out
through the measurement process.

In the process of education and teaching, students’ academic success is attempted to be determined by various
measurement and evaluation approaches (Gelbal & Kelecioglu, 2007; Giiler, 2017; Metin & Ozmen, 2010; Yasar
& Sozbilir, 2013; Yildiz & Uyanik, 2004). However, the measurement and evaluation approaches used in the
process of education and teaching have several consequences beyond determining students’ academic success.
Considering within the individual context, it primarily aims to facilitate students’ life following the education
process through behaviors, skills and knowledge to be acquired. Furthermore, education and teaching activities
have a role and significance in the realization of institutional and social objectives. Along with the fact that the
realization of micro and macro objectives of education either socially or institutionally is volitional, the level of
achieving volitions can be determined by the determination of what level these objectives are attained. This is
achieved by measurement and evaluation activities that have a significant functional role in the process of educa-
tion. Along with the fact that a measurement and evaluation activity takes place in all educational processes in-
volving learning in the progress within the historical process, it is observed that measurement and evaluation ap-
proaches differ according to the context fundamental to epistemological theories. To exemplify, it is assumed that
the idea that it would not be sufficient to measure students’ academic success through evaluation based on merely
on their answers in exams was adopted according to the structuralism theory which establishes the fundamental
philosophy of Turkish secondary education system. In addition, the idea of evaluating individual and group per-
formances of students was also adopted (Baki & Birgin, 2002; Birgin, 2008). In this respect, there are various
measurement and evaluation approaches used in practice (Ari, 2010; Deniz & Kaptan, 2001; Dés, 2016; Kaya,
Karagam, Es & Tuncel, 2013; Senel Coruhlu, Er Nas & Cepni, 2009; Yigit & Kirimli, 2015) and examined within
theoretical context recently. As a matter of fact, the related literature has numerous methods, approaches and tech-
niques (Altun & Gelbal, 2014; Biiyiiktokatli & Bayraktar, 2014; Nazligicek & Akarsu, 2008) developed for the
solution of issues in measurement and evaluation in educational activities. However, one of the fundamental rea-
sons for the difference in measurement and evaluation methods is the variety of topics and academic disciplines
subject to education. Another reason can be the fact that a standardized measurement and evaluation approach has
not yet been developed for the determination of the effectiveness of education.

In the review of literature, it is seen that measurement and evaluation approaches were examined under two
categories (Akbas & Gengtiirk, 2013; Deniz & Kaptan, 2011; Kuran & Kanatli, 2009; Yildiz & Uyanik, 2004).
The first one is the traditional measurement and evaluation approach which fundamentally aims to determine the
level of student outcomes achieved in the process of education. Traditional measurement and evaluation ap-
proaches aim to assess learning on cognitive level. However, the idea that the assessment of learning within affec-
tive and psychomotor domains enables the evaluation of meaningful learning is also advocated (Bertiz & Uluginar
Sagir, 2014). As a matter of fact, not only cognitive learning abilities of students but also their development of
affective and psychomotor domains were also considered in the learning process according to the view held re-
cently (Demirbas & Yagbasan, 2004). It can be stated that a differentiation of objectives, in other words, a learning
process which aims the development and acquisition of cognitive, affective and psychomotor behaviors might be
difficult to evaluate through traditional measurement and evaluation methods. However, research indicates that
alternative measurement and evaluation methods are not functional due to a number of limitations and difficulties
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including crowded classrooms, time management, the development, implementation and evaluation of measure-
ment instruments, teachers’ lack of knowledge and skills regarding alternative measurement and evaluation meth-
ods, determination of criteria to assess student tasks, scale development and utilization (Anil & Acar, 2008; Ar,
2010; Biiyiiktokatli & Bayraktar, 2014; Ciftgi, 2010; Daghan & Akkoyunlu, 2014; Dos, 2016; Gelbal & Kele-
cioglu, 2007; Kaya, Karacam, Es & Tuncel, 2013; Kuran & Kanatli, 2009; Metin, 2013; Metin & Ozmen, 2010;
Nazlicicek & AkKarsu, 2008; Ozdemir, 2010; Saglam-Arslan, Devecioglu-Kaymak¢1 & Arslan, 2009; Senel
Coruhlu, Er Nas & Cepni, 2009; Yasar & Sozbilir, 2013).

Research indicates that performance tasks (Altun & Gelbal, 2014; Anil & Acar, 2008; Ar1, 2010; Ciftgi, 2010;
Daghan & Akkoyunlu, 2014; Kaya, Karagam, Es & Tuncel, 2013; Metin & Ozmen, 2010; Ozdemir, 2010; Senel
Coruhlu, Er Nas & Cepni, 2009; Yigit & Kiriml, 2015) as a type of alternative measurement and evaluation
approaches are mostly embraced and employed by teachers in Turkish education system. One of the fundamental
reasons for this can be the provision in the 50" article of the Regulation on Secondary Education Institutions
(MEB, 2013) by the Ministry of National Education (MONE) which covers the regulation on the procedures and
principles concerning the operation, administration, teaching and education in formal state and private secondary
school institutions affiliated to the MONE in Turkey. As a matter of fact, with the new rearrangement made in
2017 (Article 50- Amendment: Republic of Turkey Official Gazette, 2017) which states that “according to the
types of schools, students carry out projects and tasks apart from exams along with seminars, conferences and
similar exercises oriented at community service. Students perform at least one performance task in all courses
every semester and do one project in at least one course in an academic year.”

It is possible to interpret that the reason for the frequent and common use of performance tasks in practice is
through this rearrangement adopted by the related regulation and the MONE. Another reason is the view that
performance task assessment is easier to implement than other methods of alternative measurement and evaluation.
However, the functionality expected of the approach to the assessment of student performance tasks in the process
of education and teaching is possible with the implementation of the conceptual content ascribed to student per-
formance task assessment. This might be possible with the answer to the question of how measurement and eval-
uation will be made in student performance task assessment. However, there are some problems and limitations to
measurement and evaluation encountered in the implementation of performance task assessment approach. As a
matter of fact, it can be observed that some problems including the selection of subject to be given as a performance
task or project, its appropriateness to students’ levels, the number of performance tasks to be given in an academic
term, the way assignments are made and assessed, and the selection of assessment criteria which are considered to
be serious exist in the implementation of performance task assessment when conducted research in the literature
(Ar1, 2010; Ciftei, 2010; Kaya, Karacam, Es &Tuncel, 2013; Metin & Ozmen, 2010) are examined. When the
research on this phenomenon are examined in detail, it can be observed that teachers’ lack of knowledge of alter-
native measurement and evaluation instruments — how the subjects to be assigned as performance tasks will be
selected and prepared and how the assessment criteria will be determined and evaluated — the fact that they have
problems in time and practice are some of the teacher-induced problems. Individual differences among students,
positive or negative attitudes towards performance tasks and projects, much attention attached to the success they
will have in the central placement and selection exams lead to problems in the preparation, presentation and exe-
cution of their performance tasks. The economic conditions of families, their attention to students, their negative
attitudes towards projects and performance tasks, their lack of knowledge of projects and performance tasks of
their children, their lack of attention and counsel while their children carry out their projects and performance
tasks, too much attention displayed contrarily by some parents, and preparation of performance tasks by parents
instead of students are some of parent-induced problems. In general, time, resources, materials, schools’ physical
capacity, classroom population, lack of exemplary implementations, and practitioners’ lack of knowledge are some
of the problems encountered in the implementation of alternative measurement and evaluation methods (Anil &
Acar, 2008; Ari, 2010; Ciftgi, 2010; Daghan & Akkoyunlu, 2014; Kaya, Karacam, Es & Tuncel, 2013; Metin &
Ozmen, 2010; Ozdemir, 2010; Senel Coruhlu, Er Nas & Cepni, 2009).

The issues discussed above indicate that the evaluation of student success with an objective and reliable ap-
proach in performance task assessment is unsatisfactory. A systematic measurement and evaluation approach to
student performance task assessment has not been encountered in the review of literature. Minimizing the problems
encountered in student performance task assessment by teachers can be possible with the development of the frame
of measurement and evaluation of student performance task assessment. The conceptual frame of performance
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task assessment requires the implementation of measurement and evaluation to be integrative-quantitative. Fur-
thermore, there are certain detailed and problem-causing issues to be answered in the implementation of perfor-
mance task assessment. The first of these is that there must be criteria determined in performance task assessment
since the measure must be appropriate to the evaluation to reach a correct conclusion in evaluation as stated by
Ozgelik (1992). Every measure determines the condition for the usefulness of a measurement’s result with a dif-
ferent purpose. A conformable measure to be used to make an evaluation with a definite purpose must be sought
(Ozgelik, 1992). As a matter of fact, it was stated in a study (Metin & Ozmen, 2010) that it is important on what
criteria to evaluate performance tasks assigned to students by teachers. Another issue encountered in the evaluation
of student performance tasks is probably the question of how to evaluate when there is more than one evaluation
criterion. Considering this issue is vital to make an objective evaluation of student performance task. In addition
to this, there will be numerous criteria in the evaluation of student performance task and a variety of scientific
fields and subjects within a performance task. For example, the performance task assessment undertaken within a
mathematics course offered in high school education level will differ from the criteria of the performance task
assessment made in a chemistry course in terms of quality and quantity. Besides, such a case might occur in the
same scientific field along with the differentiation of subject contents.

For instance, the assessment criteria of performance tasks offered on “Atom and Periodic System” may not be
similar in terms of quantity and quality to those of prepared on a subject titled “Chemistry Field Interests” in a
chemistry course. Another aspect of the criteria that stems from being a feature of the evaluation of integrative
systems (Chen, Hsieh & Do, 2015; Lai & Choi, 2015; Lupo, 2013; Wu, Chen, Chen & Zhuo, 2012) is the relative
importance attached to them. In other words, the level of relative importance of the criteria that must be considered
in performance task assessment may not be the same as the one in the process of measurement and evaluation. For
instance, the relative importance of “n1”” which is one of the “n” criteria based in student performance task assess-
ment may be different from those of “n2” or “nn”. Therefore, student performance task assessment needs to be
carried out in the basis of weight considering the potential differences of importance of the criteria. Another issue
encountered in practice is how to measure student performance task according to the determined criteria. For
instance, the question for teachers is, based on the criteria, how to and with which instrument to measure the
performance task about “The Physical States of Matter”” which was a study subject in a performance task prepared
in a chemistry course.

Within the context of the views expressed in the introduction part of this study, the second part includes the
techniques used in the study along with the theoretical framework of the approach proposed in accordance with
the evaluation of student performance tasks. In the third part of the study, the findings of the evaluation of a student
performance task on the subject of “Elements” determined as a consequence of course outcomes (MEB, 2017) in
the unit of “Science of Chemistry” in accordance with a 9" grade chemistry course were presented. The fourth part
includes the evaluation of the results of the study and further suggestions.

Method

The study consists mainly of two stages. In the first stage, the criteria for student performance task assessment
were determined and selected while the measurement and evaluation of student performance task assessment based
on the determined criteria were presented in the second stage.

In this study, the implementation of the method mentioned above encompasses student performance task as-
sessment of a 9" grade chemistry course subject titled “Elements” in the academic year of 2017-2018. Data were
collected in two ways in accordance with the purpose of the study. First, the data of this study, as in the relevant
literature of multiple criteria decision-making (Dagdeviren, Yavuz & Kiling, 2009; Shyur, 2006; Yiiksel & Geban,
2015), were gathered from expert opinion in compliance with the methods used in this study. With this purpose in
mind, the expert group of this study consists of the first researcher, an expert chemistry teacher working in a high
school in Ankara, and the people who bear the title as chemistry teachers. Other members of the expert group were
informed by the first researcher about the purpose of the study, student performance task, the criteria for pairwise
comparison and the evaluation of the criteria according to learning domains. The expert group made the following
pairwise comparisons and evaluations based on common view:

v’ Pairwise comparisons of learning domains
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v’ Evaluation of performance task assessment criteria according to learning domains
v’ Pairwise comparisons of main groups of the criteria fundamental to performance task
v’ Pairwise comparison of performance task assessment criteria

In the first stage of the implementation, evaluations were made based on expert opinion. Using the scale de-
veloped by Saaty (1980) in Table 1, the expert group formed in this study evaluated pairwise comparisons of
performance task assessment criteria and pairwise comparisons of main groups of the criteria fundamental to per-
formance task as well as pairwise comparisons according to learning domains.

Table 1. Level of Importance in Pairwise Comparisons

aij Definition Explanation
1 Equal importance Two activities contribute equally to the objective
3 Weak importance An activity is favored very slightly over another
5 Strong importance An activity is favored strongly over another
7 Very strong or demon- An activity is favored very strongly over another
strated importance
9 Extreme importance The evidence favoring one activity over another is of the
highest possible order of affirmation
2,4,6,8 Intermediate values Used when necessary

In the second stage of the study, the assessment of student performance task was made by the 9™ grade chemistry
teacher in the expert group. In relation to the evaluations of the findings in the first and second stages, data were
analyzed through Expert Choice (2000) and Microsoft Excel (2016) programs.

Multiple Criteria Decision-Making Techniques Used in The Study

TOPSIS (Technique for Order Performance by Similarity to Ideal Solution) and AHP (Analytic Hierarchy
Process) which are two of multiple criteria decision-making techniques were utilized in this study about student
performance task assessment.

AHP Technique

Developed by Saaty (1980), AHP is a technique utilized frequently in problems related to multiple criteria
decision-making in the literature (Gupta & Chaudary, 2017; Lupo, 2013; Wu, Chen & Zhuo, 2012; Zyoud &
Fuchs-Hanusch, 2017). The main characteristic of the AHP technique is that the problem of analysis is a whole of
the elements consisting of items. Because of this feature, the items that constitute the problem of research primarily
in the AHP technique are organized hierarchically according to the objective function. This kind of distinction
ensures that all the elements that make up the problem of research are in the model. Thus, pairwise comparison
matrices are constructed according to the hierarchical levels and grouping of the items in the generated model
(Saaty, 1980; Saaty, 1986). According to this, in the AHP technique, the comparison of i. component and j. com-
ponent is indicated by aj. In the parallel model, the pairwise comparison of j. component and i. component is
indicated by aj;. In other words, the value of a;; component in AHP is equal to the value of a;;— 1/a;; equation. In
pairwise comparisons of the components in AHP model, the scale (Table 1) proposed by Saaty (1980) is most
utilized. Another characteristic of AHP technique is the square matrices of nxn size where pairwise comparison
matrices are made (n-1)/2 times.

As a result of the pairwise comparisons made in AHP, nxn size square is indicated in the matrix as follows
(Saaty, 1980):

l a12 a:ln

A — 1/a12 l " a'2n
. 1

1/a1n ]7/a2n 1
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The priority vector is determined by the equation of (A— Amax 1) W=0. Within this equation, A symbolizes the
pairwise comparison matrix, W eigenvector and Amax the highest eigenvalue of A matrix. Another characteristic of
AHP is the ability to determine how inconsistent the pairwise comparisons concerning the evaluation of superiority
are (Saaty, 1980; Saaty, 1991). It is necessary to calculate the consistency index (C.1.) and random index (R.1) to
determine the inconsistency ratio (I.R.) The consistency index is calculated by the equation of C.I = (Amax —n)/
(n—1). In the equation, n symbolizes the dimension of the matrix. The value of random index, on the other hand,
is determined by the dimension of the matrix (Table 2). Accordingly, the inconsistency ratio of pairwise compar-
ison matrix is calculated by the equation of C.R = C.1/ R.I. Even though the matrix can be different based on its
dimension, the consistency of pairwise comparisons is possible, with C.R. being less than 0.10. Pairwise compar-
isons are remade when the inconsistency ratio is larger than 0.10 in AHP. Pairwise comparisons of the components
in the scale and the calculation of the priorities and consistency ratios are performed for grouping at all hierarchical
levels in the scale.

Table 2. Random Index Values (RI) (Saaty, 1980)
(n) 1 2 3 4 5 6 7 8 9
(R) 000 000 058 090 112 124 132 141 145

TOPSIS Technique

TOPSIS, which is another method for multiple criteria decision-making, enables the evaluation and analysis
of numerous alternatives within the context of more than one criterion. TOPSIS was preferred in this study since
it was believed that it would be the most appropriate approach to determine the criteria to be used in student
performance task assessment and that one of the principal characteristics of TOPSIS technique is that it enables
the order of choices within the context of more than one criterion. In this study, TOPSIS technique was used since
it was believed that the criteria selection to be used in student performance task assessment might be under more
than one dimension. TOPSIS, one of the multiple criteria decision-making techniques, was first developed by
Hwang and Yoon (1981). It was used in the studies aimed to resolve multiple criteria problems through TOPSIS
technique (Dagdeviren, Yavuz & Kiling, 2009; Erséz, Kabak & Yilmaz, 2011; Zyoud & Fuchs-Hanusch, 2017).
The main steps of TOPSIS technique are as follows (Shyur, 2006):

Step 1: Form the decision matrix for order. The structure of the decision matrix is illustrated as below. A,
shows the potential alternatives; i = 1,... m; Fi indicates the related i. characteristic or criterion, and j=1, ... ,n;
fij is a value on condition that each alternative is compared to Ai and each Fj criterion.

F, F - F - E
AiThr iz f1j “ fin]
Az f21 f22 fzj f2n
D=

Ailfu  fo = fii v fa

Aj -fll sz f” f]n |
Step 2: Calculate the standardized decision matrix. R(= [ri]-]).The normalized value r;;is calculated by the fol-
lowing equation: = # J=1..,n; i=1,..,m

n 2
z j=1 fiJ'
Step 3: Calculate the weighted normalized decision matrix which is calculated by the multiplication of normalized

decision matrix and the related weights. Weighted normalized values v;; are calculated as follows: the v;;=w; 1;;,
j=1,..,n/i=1,...,m w; statement indicates the weight of j. characteristic or criterion.
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Step 4. Identify the ideal and negative ideal solutions. J indicates benefit criterion and J cost criterion, it fol-
lows as:

Vo={y v = (maxv‘JeJ (mlnv”‘JeJ)}
V*:{v;,...,v;}:{(miinvij‘jeJ),(miaxvij“eJ')},

Step 5. Calculate split measurements. This is calculated using m-dimensioned Euclidean distance. Splitting each

alternative from the ideal solution ( Df) is as follows:

n
D = Z (Vij —V,-+)2 ,i =1,....,m, likewise splitting each alternative from the negative ideal solution
j=1

( Di_) is as follows:

n
- — Z(Vij —Vj‘)z,i =1,...,m
Vj:l

Step 6: Calculate the relative distance to the ideal solution and identify the order of choices.

D-
The following equation demonstrates how the calculation and ordering are done: C, = IT—IIT’ i=1,....,m
T+ D.
1 1

Ci index value gets a value between 0 and 1. Large index values show better performance alternatives.

Findings

In this part of the study, the findings of student performance task assessment within the context of ‘Elements’
in a 9" grade chemistry course was introduced.

In the first step of this study, the criteria formation and selection based in student performance task assessment
was done. For this, firstly the criteria of student performance task assessment were determined. In the related
literature, no criterion was encountered in relation to the evaluation of a chemistry course or content within the
context of the specific chemistry subject. However, it was observed that some general performance task assessment
criteria were available in Secondary Education Chemistry Course Syllabus (MEB, 2007) and Secondary Education
9" Grade Chemistry Course Book (Dursun, Giilbay, Cetin & Tek, 2012; Giintut, Giines & Cetin, 2017) and sug-
gested to be used in Turkish education system. In addition to the fact that these resources (Dursun, Giilbay, Cetin
& Tek, 2012; Giintut, Glines & Cetin, 2017; MEB, 2007) were taken as a basis in the determination of the criteria
fundamental to this study, the criteria representing the course subject titled ‘Elements’ were developed in this study
(Table 3).

Table 3. Student Performance Task Assessment Criteria
Code Criteria
P01  Ability to present descriptive information
P02  Ability to present physical properties
P03  Ability to present chemical properties
P04  Ability to demonstrate its position in periodic system
P05  Ability to present exploratory information
P06  Ability to explain its uses in daily life
P07  Ability to introduce basic use of area in industry
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P08  Ability to give explanations of its effects on human health
P09  Ability to give explanations of its effects on the environment
P10  Ability to set the objective for performance tasks

P11  Ability to make a study plan applicable to performance

P12  Ability to identify the necessary resources

P13  Ability to use multiple and various subject-related resources
P14  Ability to direct relation of resources to the subject

P15  Up-to-date information

P16  Ability to use subject-related principles, phenomena and concepts appropriately
P17  Ability to support comments with proofs in resources

P18  Ability to use Turkish grammar and spelling rules

P19  Ability to display of critical thinking ability

P20  Ability to use creativity skills

P21  Ability to organize collected data through analysis

P22  Ability to implement performance tasks according to plan
P23 Ability to speak Turkish fluently and accurately

P24 Ability to support presentations with target-specific materials
P25  Ability to present topic by attracting the audience’s attention
P26  Ability to respond to questions

P27  Ability to use fluent and body language

P28  Ability to manage time effectively during presentation

P29  Ability to possess self-confidence during presentation

The criteria in Table 3 were subject to a two-step analysis. In the first step, 29 criteria about the course subject
titled ‘Elements’ included in the 9" grade chemistry course content and considered to be sufficient were deter-
mined. In the second step, TOPSIS method was utilized to determine the degree of importance to which those 29
criteria measure a performance task designed on a course subject titled ‘Elements’. The weights of the dimensions
to be taken as a basis in the criteria selection of student performance task assessment were calculated by AHP
method. Cognitive, affective and psychomotor learning domains were taken as a basis in the determination of the
degree of importance in the evaluation of the criteria of performance task in this study. Accordingly, the formed
pairwise comparison matrix and the calculated local weights were presented in Table 4. The consistency ratio
(CR=0.05) of the pairwise comparison matrix was found to be satisfactory in the calculation made.

Table 4. The Weights and Pairwise Comparisons of Learning Domains

Dimensions of Learning Domains CD AD PD  Weights
Cognitive (CD) 1 2 2 0.493
Affective (AD) 1 2 0.311
Psychomotor (PD) 1 0.196

The criteria for the assessment of the performance task in the study were weighted according to the learning
areas (cognitive, emotional and psychomotor dimensions), and then the number of criteria was reduced by TOPSIS
technique according to importance level. This is due to the fact that fewer but valid criteria are used to assess the
performance task, so that the performance task evaluation process is objective and facilitated. As a result of the
TOPSIS analysis (Table 5), the criteria to be based on performance evaluation were determined considering the
importance level. The arithmetic mean and the standard deviation value are taken into account as the critical values
for determining the criteria based on performance task evaluation. Accordingly, the criteria one standard deviation
(-0) under the arithmetic average (p) of the order values calculated through TOPSIS analysis were chosen. Thus,
the criteria within the interval of 84.1% [0.50+ (1o)] were chosen as far as the area under the normal distribution
curve was concerned. To do this, initially the arithmetic average (3.0267586) and standard deviation (0.4320363)
of the degrees of importance were calculated through TOPSIS analysis. The critical value was found to be (u-o)
2.594722. The criteria that have larger degrees of importance than this critical value were taken as a basis (Table
5).
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Table 5. Evaluation of the Criteria of TOPSIS Analysis according to Learning Domains

Code Criteria Cogni-  Affec- Psycho- Order
tive tive motor value
0.493 0.311 0.196
PO1  Ability to present descriptive information 5 3 2 3.790
P02  Ability to present physical properties 5 1 2 3.168
P03  Ability to present chemical properties 5 1 2 3.168
P04  Ability to demonstrate its position in periodic system 5 3 2 3.790
PO5  Ability to present exploratory information 4 3 3 3.493
P06  Ability to explain its uses in daily life 4 3 3 3.493
PO7  Ability to introduce basic use of area in industry 4 3 2 3.297
P08  Ability to give explanations of its effects on human 4 3 3
health 3.493
P09  Ability to give explanations of its effects on the envi- 4 3 3
ronment 3.493
P10  Ability to set the objective for performance tasks 4 2 2 2.986
P11  Ability to make a study plan applicable to perfor- 4 2 2
mance 2.986
P12  Ability to identify the necessary resources 4 2 3 3.182
P13  Ability to use multiple and various subject-related re- 4 2 2
sources 2.986
P14  Ability to direct relation of resources to the subject 3 2 2 2.493
P15  Up-to-date information 3 2 2 2.493
P16  Ability to use subject-related principles, phenomena 4 3 2
and concepts appropriately 3.297
P17  Ability to support comments with proofs in resources 3 3 2 2.804
P18  Ability to use Turkish grammar and spelling rules 3 3 3 3.000
P19  Ability to display of critical thinking ability 3 3 3 3.000
P20  Ability to use creativity skills 3 3 3 3.000
P21  Ability to organize collected data through analysis 3 2 3 2.689
P22  Ability to implement performance tasks according to 3 3 3
plan 3.000
P23  Ability to speak Turkish fluently and accurately 3 2 3 2.689
P24  Ability to support presentations with target-specific 3 3 3
materials 3.000
P25  Ability to present topic by attracting the audience’s at- 3 2 2
tention 2.493
P26  Ability to respond to questions 3 3 3 3.000
P27  Ability to use fluent and body language 2 1 2 1.689
P28  Ability to manage time effectively during presentation 3 3 3 3.000
P29  Ability to possess self-confidence during presentation 3 3 2 2.804

As can be seen in Table 5, the 25 criteria determined according to degree of importance following TOPSIS
analysis were classified under four categories (Table 6) and these criteria were recoded. According to the classifi-
cation in Table 6, pairwise comparison of primary and secondary criteria was made through AHP technique (Table
6, Table 7). Following the pairwise comparisons, initially the weights of the criteria and then those of main groups
were calculated through Expert Choice (2000) program. It was found that the consistency ratio of pairwise com-
parison matrix (Table 6) of the main groups was (CR) 0.09 and this ratio indicated consistent pairwise compari-

sons.

882



Yiiksel & Geban

Table 6. Pairwise Comparison of the Main Groups of the Criteria Fundamental to Performance Tasks

Groups E P C P
The properties of elements (E) 1 5 3 7
Preparation process (P) 1 13 5
Content (C) 1 5
Presentation(P) 1

Table 7. Pairwise Comparison of Performance Task Assessment Criteria

Criteria

THE PROPERTIES OF ELEMENTS (E)

El E2

E4

El
E2
E3
E4

ES
E6
E7
ES8

E9

Ability to present descriptive information (E1)
Ability to present physical properties (E2)

Ability to present chemical properties (E3)

Ability to demonstrate its position in periodic system
(E4)

Ability to present exploratory information (E5)
Ability to explain its uses in daily life (E6)

Ability to introduce basic use of area in industry (E7)
Ability to give explanations of its effects on human
health (E8)

Ability to give explanations of its effects on the en-
vironment (E9)

1

3
1

1/3
1/3

wwwam

wwwom

1/3

wwwam
wwwam

13 13

1 1/3
1

wwwam

1/3

1/3
3

PREPARATION PROCESS (P)

P1L P2

P1

P2

P3
P4

Ability to set the objective for performance tasks
(P1)

Ability to make a study plan applicable to perfor-
mance (P2)

Ability to identify the necessary resources (P3)
Ability to use multiple and various subject-related
resources (P4)

1

3

CONTENT (C)

Cl C2

C1
C2
C3
C4
C5
C6

c7

Ability to use subject-related principles, phenomena
and concepts appropriately (C1)

Ability to support comments with proofs in re-
sources (C2)

Ability to use Turkish grammar and spelling rules
(C3)

Ability to display of critical thinking ability (C4)
Ability to use creativity skills (C5)

Ability to organize collected data through analysis
(C6)

Ability to implement performance tasks according to
plan (C7)

1

1

1

1/3

W w w

PRESENTATION (P)

P1L P2

P3

P1
P2

P3
P4

P5

Ability to speak Turkish fluently and accurately (P1)
Ability to support presentations with target-specific
materials (P2)

Ability to respond to questions (P3)

Ability to manage time effectively during presenta-
tion (P4)

Ability to possess self-confidence during presenta-
tion (P5)

1

1/3
1
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In the second step of the study, student performance task assessment was performed based on the criteria and
calculated weights. Student performance tasks were evaluated according to the criteria presented in Table 8. Con-
sisting of six grades, this scale was used in multiple criteria decision-making problems in the literature (Yiiksel &
Dagdeviren, 2006; Yiiksel, 2011). The values of the evaluation scale ranged between 0.0 and 1.0.

Table 8. Evaluation Scale

Levels of Evaluation Level value
Very good (VG) 1.0
Good (G) 0.8
Neutral (N) 0.6
Unsatisfactory (U) 0.4
Very unsatisfactory (VU) 0.2
Not assessable (NA) 0.0

In this study, the assessment of student performance task prepared in a course subject titled ‘Elements’ was
performed according to the determined criteria in Table 8. Based on each criterion presented in the second column
of Table 9, the evaluation of student performance task was made according to the levels of Table 8. The level of
evaluation was presented in the fifth column of Table 9 while the value corresponding with the level was provided
in the sixth column. Students’ performance levels based on each criterion were presented in the last column of
Table 9. This value is comprised of the multiplication of the value in the sixth column and the general weight value
of each criterion. In the last line of Table 9, the student scores based on the evaluation of all criteria were provided.
Within the scope of the implementation of this study, the score of student performance task was determined to be
81.2 (100).

Table 9. The Criteria Weights and Results of Student Performance Task Assessment

Groups Q b g%@ 23 <5 @c';c?
_— —_ -

and g @as “ca &8 S 333

: = > = 5 @ & T 3
Weights 5 o o - S 3
5

o

@D

El 0299 0.166 VG 1.0 0.166
E2 0.123 0.069 VG 1.0 0.069
E3 0.123  0.069 VG 1.0 0.069
E4 0.186  0.103 VG 1.0 0.103
ES 0.032 0.018 G 0.8 0.014
E6 0.063  0.035 N 0.6 0.021

The Properties of Elements (E)
0.556

E7 0.041 0.023 G 0.8 0.018

E8 0.075 0.041 N 0.6 0.025

E9 0.058 0.032 N 0.6 0.019

P1 0487 0.066 G 0.8 0.053

Preparation Process (P) P2 0.096 0.013 G 0.8 0.010
0.136 P3 0.208 0.028 G 0.8 0.022

P4 0.208 0.028 N 0.6 0.017

Cl 0.233 0.060 G 0.8 0.048

C2 0.233 0.060 N 0.6 0.036

Content (C) C3 0.049 0.013 G 0.8 0.010
0.959 C4 0.124 0.032 N 0.6 0.019

' C5 0.124 0.032 N 0.6 0.019

C6 0.166 0.043 N 0.6 0.026

C7 0.069 0.018 G 0.8 0.014

Presentation(P) P1 0.175 0.009 G 0.8 0.007
0.049 P2 0326 0.016 N 0.6 0.009
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P3 0.326 0.016 G 0.8 0.013
P4 0.086 0.004 G 0.8 0.003
P5 0.086 0.004 N 0.6 0.002
Student Performance Task Level 0.812

Discussion and Conclusion

Using multiple criteria decision-making approaches, this study aimed to resolve some problems encountered
in the assessment of student performance tasks which are one of the alternative methods of measurement and
evaluation based on structuralism utilized in secondary education of Turkish education system. When the results
of the study were examined theoretically, multiple criteria decision-making approaches enabling the integrative
evaluation were utilized since this study aimed to resolve the target problems along with the fact that the concept
of performance mostly consists of more than one component. As a matter of fact, in the literature as well, it can be
observed that multiple criteria methods were employed in the studies to resolve problems related to criteria selec-
tion or that there are more than one criterion (Chen, Hsieh & Do, 2015; Gupta & Chaudary, 2017) or the concept
of performance as a research topic (Lai & Choi, 2015). With respect to the discussion made above, the reason for
the preference to the methods used in this study is that AHP and TOPSIS have analytical implementation that can
be evaluated along with integrative and numerous elements. In fact, the purposefulness of the methods used in this
study was in harmony with the results of those in the literature (Chen, Hsieh, Do, 2015; Gupta & Chaudary, 2017;
Lupo, 2013; Wu, Chen, Chen & Zhuo, 2012; Zyoud & Fuchs-Hanusch, 2017).

As there is no study, to the best knowledge of the present researchers, exploring student performance task
assessment with a systematic and multiple criteria approach in the literature, the results of this study were discussed
in itself. It is considered significant for the validity of measurement and evaluation to determine the criteria to be
taken as a basis in student performance task assessment with a systematic approach. For this reason, the first of
the results of this study which achieved the implementation using the suggested method is the determination of the
criteria for performance task assessment. The determination of the criteria for evaluation indicates in which context
measurement and evaluation will be made. Hence, a valid and reliable platform will be ensured for what is to be
measured or evaluated. Otherwise, it is not expected of student performance task assessment to be meaningful
without the determined criteria.

Another result of the study is the reduction of the number of criteria determined to be used in student perfor-
mance task assessment through TOPSIS technique. The consequence of this operation was the opportunity to
implement for teachers to assess student performance tasks with fewer criteria with no time constraints and with
ease. As a matter of fact, previous research (Anil & Acar, 2008; Daghan & Akkoyunlu, 2014; Gelbal & Kelecioglu,
2007; Kaya et al., 2013) indicated that the difficulty of implementation process and time-taking characteristic were
considered to be among the reasons for the disuse of alternative measurement and evaluation methods.

Another important result of this study to the related literature is that the criteria could be determined using
neither conclusive nor intuitive approach but objectively through TOPSIS which is one of the multiple criteria
decision-making methods. Such a selection of criteria enables the determination of highly-representative criteria
in measurement and evaluation through an examination of numerous factors.

Another point to be stressed is that measurement and evaluation must be an approach considering the subject
or the areas of curriculum outcomes with an integrative fashion. In this respect, the criteria selection was made on
the basis of student outcomes including cognitive, affective and psychomotor aim sin this study. Thus, the criteria
that had little effect on or no contribution to learning domains were used in measurement and evaluation, which is
a consequence that reinforces the validity of measurement and evaluation.

Another characteristic of this study is that the criteria were determined through AHP considering their relative
weights. The determination of the relative weights of the criteria has a significant function in terms of the validity
of student performance task assessment since it is hard to tell or expect of all the criteria taken as a basis in any
student performance task assessment to be the same in terms of level of significance or weight. By their nature,
criteria might be different in terms of weight and significance depending on their content. For this reason, on what
level the criteria to be used in student performance task assessment were weighted was determined in this study.
Additionally, consistency ratios were found and calculations were made to see how reliable the expert opinion was
in the determination of criteria weights. In other words, it was ensured that the possible inconsistencies of expert
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opinions were not included in the evaluation process. Therefore, student performance task assessment was
achieved with a reliable approach.

According to the results of the study, a comprehensive evaluation of student performance task in a course
subject titled ‘Elements’ in 9" grade chemistry course was made with an ultimate aim and student performance
task assessment was achieved using 25 sub-criteria collected under four main groups including the properties of
elements, preparation process, content and presentation. Student performance task assessment was evaluated ho-
listically and thus the student success (81.2%) was determined. Furthermore, how student performance task per-
formed in relation to each main group and criterion was able to be determined. The fact that performance tasks
were evaluated comprehensively not only enabled the determination of incomplete and insufficient aspects of
students but also revealed what aspects to develop. Henceforth, the purpose of performance assessment is not only
reaching a conclusion but also an opportunity for education objectives to be gained by students as a process.

The results of the study indicated that student performance tasks require measurement and evaluation to be
done with a multi-dimensional approach and that this characteristic must be represented in the implementation
process. It is also considered that this study, in terms of method and implementation, will contribute to the practice
of student performance task in Turkish education system since no systematic framework of evaluation exists for
teachers despite the fact that performance tasks are included as an obligatory means of assessment in the present
secondary education curriculum. It can be stated that this study may contribute to the development of systematics
of performance task assessment through its theoretical aspect and implementation results. For instance, the criteria
for student performance assessment for teachers in chemistry courses can be determined using the suggested ap-
proach in this study. Considering the determined criteria, teachers may contribute to the objective determination
of student performance tasks in chemistry courses. In addition, teachers will be provided with copies of resources
from various stakeholders in performance task assessment.

One of the studies that can be conducted following the present study is the measurement and evaluation through
fuzzy numbers (Sen, 2001). In this study, definite numbers were used in the selection of performance evaluation
criteria, determination of weights and assessment of student performance task on the basis of criteria. As is known,
definite numbers are real numbers defined according to the classical cluster concept based on syllogistic logic
(Sen, 2001).However, it may not always be possible to define the conditions and situations in the decision making
and evaluation problems of definite numbers. For this reason, it is suggested that future studies should be done
with fuzzy numbers, since it would be possible to make a more appropriate assessment if the measurements and
evaluations are made with a fuzzy approach. For the first time, fuzzy numbers expressed according to the concept
of fuzzy clusters defined by the Azerbaijani scientist Liitfii Askerzade on the basis of fuzzy logic theory are ex-
pressed as the most appropriate numbers to measure uncertainty (Sen, 2001). Another study that can be done in
the future is to improve the validity and reliability dimension of the approach proposed in this study with the
studies covering different fields of science such as Mathematics, Physics, Biology, and Geography.
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Ogrenci Performans Gorevinin Cok Olgiitlii Karar Verme (COKV) Tek-
nikleri ile Degerlendirilmesi: 9. Simf Kimya Dersine Yonelik Bir Uygulama

Giris

Yasamun farkli alanlarina iliskin olgu ve olaylarin anlamlandirilmasmda 6l¢me ve degerlendirmenin belirleyici
oldugu bilinmektedir. Egitim ve 6gretim faaliyeti siirecinde de 6lgme ve degerlendirmenin 6nemli bir islevi bu-
lunmaktadir. Literatiirde baglam ve alanlarma gore farkli tanimlamalar1 bulunmakla birlikte en genel anlamda
6lgme olgu ve olaylarin sahip olduklari nitel ya da nicel 6zelliklerinin belirlenmesi ya da derecelendirilmesi isle-
midir. Ote yandan degerlendirme kavramu ise neticede bir karar verme islemidir. Olgme isleminde olgu ve olaymn
olanaklar gergevesinde aslina uygun olarak betimlenmesine ¢alisilmaktadir. Oysaki degerlendirme igleminde ise
6l¢me sonuglar1 belirlenmis olan 6lgiitlerle karsilastirilmaktadir. Diger bir ifadeyle 6lgme sonucu 6lgiitle belirlenen
kosulu karsilayip karsilamadigina bakilmaktadir. Degerlendirme bu yoniiyle 6lgme igsleminden farklilik goster-
mekte ve degerlendirme, dlgiilen ozellige iliskin bir kararla sonuglanmaktadir (Ozgelik, 1992). Bu tanimlama
6lgme ve degerlendirme islemleri arasda dnemli bir iliskinin bulundugunu ifade etmektedir. Olgme ve degerlen-
dirme kavramlar1 arasindaki iliskinin 6ziinde degerlendirmenin yapilabilmesinin ancak dlgme faaliyetinin yapilmis
olmasi bulunmaktadir. Dolayisiyla en genel anlamda bir etkinligin degerlendirilmesi 6ncelikle yapilacak olan
dlgme islemine baglidir. Olgme isleminin gerceklestirilmesiyle faaliyetin degerlendirilmesinin yapilabildigi goriil-
mektedir.

Egitim ve 6gretim siirecinde dgrencinin akademik basarisi ¢esitli 6lgme ve degerlendirme yaklasimlariyla be-
lirlenmeye ¢alistimaktadir (Gelbal ve Kelecioglu, 2007; Giiler, 2017; Metin ve Ozmen, 2010; Yasar ve Sozbilir,
2013; Yildiz ve Uyanik, 2004). Ancak egitim ve 6gretim siirecinde kullanilan dlgme ve degerlendirme yaklagimi-
nin 6grencinin akademik basarisini belirlemenin dtesinde ¢esitli sonuglar1 bulunmaktadir. Bireysel baglamda dii-
stintildiigiinde oncelikle 6grencinin edinmis olacagi bilgi, beceri ve davranislari ile egitim siireci sonrasindaki ya-
samin1 kolaylagtirmayr amaglamaktadir. Bununla birlikte egitim ve 6gretim faaliyeti kurumsal ya da toplumsal
amagclarin gerceklesmesine yonelik bir faaliyet olarak 6nemi ve rolii bulunmaktadir. Toplumsal ya da kurumsal
acidan egitimin mikro ya da makro amaglarinin gergeklesmesi dncelikli bir istem olmakla birlikte, bu amaglarin
ne diizeyde gerceklesmis oldugunun belirlenmeye ¢alisiimasiyla istemlere ulasma diizeyi anlasilabilir. Bu da egi-
tim siirecinde 6nemli bir islevsel rolii bulunan Slgme ve degerlendirme faaliyetiyle yapilmaktadir. Tarihsel siireg
icerisindeki gelisim 6grenme faaliyetinin oldugu her egitim siirecinde bir 6lgme ve degerlendirme islemi olmakla
birlikte, epistemolojik kuramlarin temel aldig1 baglama gore 6lgme ve degerlendirme yaklasimlarinin farklilastig
goriilmektedir. Ornegin ortadgretim diizeyindeki Tiirk egitim sisteminin temel felsefesini olusturan yapisalci bilgi
kuramina gore, yalnizca 6grencinin smavlardaki cevaplarina gore bir degerlendirmenin 6grencinin akademik ba-
sarisin1 6lgmede yeterli olamayacagi goriisiiniin benimsendigi varsayilmaktadir. Bununla birlikte 6grencinin bi-
reysel ve grup olarak gosterdigi performansin da degerlendirilmesi goriisii benimsenmistir (Baki ve Birgin, 2002;
Birgin, 2008). Bu baglamda son dénemde kuramsal baglamda incelenen ve uygulamada kullanilan gesitli 6lgme
ve degerlendirme yaklagimlart bulunmaktadir (Ar1, 2010; Deniz ve Kaptan, 2011; Dos, 2016; Kaya, Karagam, Es
ve Tuncel, 2013; Senel Coruhlu, Er Nas ve Cepni, 2009; Yigit ve Kirimli, 2015;). Nitekim ilgili literatiirde egitim
faaliyetinde 6lgme ve degerlendirme meselesinin ¢oziimiine yonelik gelistirilen ¢ok sayida yontem, yaklasim ve
teknik bulunmaktadir (Altun ve Gelbal, 2014; Biiyiiktokatli ve Bayraktar, 2014; Nazligicek ve Akarsu, 2008).
Bununla birlikte 6lgme ve degerlendirme yontemlerindeki farkliligin baglica nedenlerinden bir digeri egitime konu
olan akademik alanlarin ve konularin ¢esitliligidir. Bir diger neden ise egitimin etkililigini belirlemeye yonelik
standart bir 6lgme ve degerlendirme yaklasgiminin heniiz gelistirilememis olmasi séylenebilir.

Literatiir incelemesinde 6l¢me ve degerlendirme yaklagimlarmin iki kategoride incelendigi goriilmektedir (Ak-
bas ve Gengtiirk, 2013; Deniz ve Kaptan, 2011; Kuran ve Kanatli, 2009; Yildiz ve Uyanik, 2004; ). Bunlardan ilki
olan geleneksel dlgme ve degerlendirme yaklasiminda temel amag Ggrencinin egitim siirecinde edinmis oldugu
kazanimlarin ne diizeyde gergeklesmis oldugunun belirlenmesine yoneliktir. Geleneksel 6lgme ve degerlendirme
yaklasimlar1, 6grenmeyi biligsel diizeyde 6lgmeye ¢alismaktadir. Oysa 6grenmede duyusal ve psikometri alanlar-
daki 6grenmelerin de olgiilmesinin anlamli olacagi goriisii de ileri stiriilmektedir (Bertiz ve Uluginar Sagir, 2014).
Nitekim son déonemde kabul edilen goriis olarak 6grencilerin yalnizca biligsel 6grenmelerinin yeterliligi degil bu-
nunla birlikte duyussal ve psikomotor alanlarinin da gelisiminin 6grenme siirecinde dikkate alindig1 goriilmektedir
(Demirbas ve Yagbasan, 2004). Egitimde boyle bir amag farklilasmasmin diger bir ifadeyle biligsel, duyussal ve
psikomotor davranislarinin kazandirilmasi ve gelistirilmesini amaclayan bir 6grenme siirecinin geleneksel dlgme
ve degerlendirme yontemleriyle degerlendirilmesinin gii¢ oldugu sdylenebilir. Ancak alternatif 6lgme ve deger-
lendirme yontemlerinin uygulamasinda siiflarin kalabalik olmasi, zaman problemi, dlgme araglarmin hazirlan-
masl, uygulanmasi, degerlendirilmesi, 6gretmenlerin alternatif 6lgme yontem ve teknikleri hakkinda yeterli bilgi
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ve beceriye sahip olmamalari, 6grenci ¢aligmalarini degerlendirmek amaciyla kriter belirleme, 6l¢ek hazirlama,
Olgekleri kullanma gibi bir dizi kisithilik ve giigliiklerden dolay1 islevsel olmadigi yapilan arastirmalarda goriil-
mektedir (Anil ve Acar, 2008; Ari, 2010; Biiyiiktokatli ve Bayraktar, 2014; Cift¢i, 2010; Daghan ve Akkoyunlu,
2014; Dos, 2016; Gelbal ve Kelecioglu, 2007; Kaya, Karacam, Es ve Tuncel, 2013; Kuran ve Kanatli, 2009;
Metin, 2013; Metin ve Ozmen, 2010; Nazligicek ve Akarsu, 2008; Ozdemir, 2010; Saglam-Arslan, Devecioglu-
Kaymakg1 ve Arslan, 2009; Senel Coruhlu, Er Nas ve Cepni, 2009; Yasar ve Sozbilir, 2013).

Yapilan arastirmalarda Tiirk Egitim sisteminde alternatif 6l¢gme ve degerlendirme yaklagimlarindan yayginlikla
performans gorevinin (Altun ve Gelbal, 2014; Anil ve Acar, 2008; Ar1, 2010; Daghan ve Akkoyunlu, 2014; Ciftci,
2010; Kaya, Karagam, Es ve Tuncel, 2013; Metin ve Ozmen, 2010; Ozdemir, 2010; Senel Coruhlu, Er Nas ve
Cepni, 2009; Yigit ve Kirimli, 2015) 6gretmenler tarafindan benimsenmis oldugu ve kullanildigi goériilmektedir.
Bunun baslica nedenlerinden ilki Tiirkiye’de Milli Egitim Bakanligina bagli resmi ve 6zel 6rgiin ortadgretim ku-
rumlarinda egitim, 6gretim, yonetim ve igleyise iliskin usul ve esaslarini diizenlemeyi kapsayan Milli Egitim Ba-
kanlig1 (MEB) Ortadgretim Kurumlari1 Ydnetmeliginin (MEB, 2013) 50. Maddesinde yer alan hiikiim oldugu soy-
lenebilir. Nitekim 2017 yilinda yapilan yeni diizenleme ile (MADDE 50-Degisik: T.C. Resmi Gazete, 2017) “Og-
renciler okullarin 6zelliklerine gére sinavlarin diginda proje ve performans galismasi ile topluma hizmet etkinlik-
lerine yonelik seminer, konferans ve benzeri calismalar yaparlar. Ogrenciler, her dénemde tiim derslerden en az
bir performans ¢alismasi, her ders yilinda en az bir dersten proje hazirlama gérevini yerine getirirler” demektedir.
MEB’in ve ilgili mevzuatin 6ngérmiis oldugu bu diizenleme ile performans gorevinin uygulamada siklikla ve
yayginlikla kullanilmasinin bir nedeni olarak degerlendirmek miimkiindiir. Bir diger neden ise diger alternatif
olgme ve degerlendirme yaklasimlarina gore daha kolay uygulanabilir oldugu goriisiidiir. Ancak egitim ve 6gretim
stirecinde dgrenci performans gorevi degerlendirmesi yaklasiminda beklenen islevsellik, 6grenci performans go-
revi yaklasimma ytiklenilen kavramsal igerigin uygulamasiyla olasidir. Bu da &grenci performans gérevi deger-
lendirmesinde 6lgme ve degerlendirmenin nasil gergeklestirilmesinin olasi olabilecegi sorusuna cevap verilme-
siyle miimkiin olabilir. Ancak performans gorevi degerlendirme yaklagiminin uygulamada karsilasilan bazi 6lgme
ve degerlendirme sorun ve kisitliliklar1 bulunmaktadir. Nitekim literatiirde yapilan arastirmalar incelendiginde
performans ve proje olarak verilecek konularin se¢imi, 6grenci seviyesine uygunluk, bir egitim gretim déneminde
verilecek performans gorev sayisi, ddevlerin hazirlanis bi¢imi, degerlendirme yontemleri, degerlendirme kriterle-
rinin se¢imi gibi performans gérevinin degerlendirilmesi uygulamasinda ciddi sayilabilecek diizeyde sorunlarin
oldugu goriilmektedir (Ar1, 2010; Ciftci, 2010; Kaya, Karagam, Es ve Tuncel, 2013; Metin ve Ozmen, 2010). Bu
konuda yapilan aragtirmalar ayrintili olarak incelendiginde dgretmenlerin alternatif 6lgme ve degerlendirme arag-
lart hakkinda - performans olarak verilecek konularin nasil se¢ilecegi, hazirlanacagi, degerlendirme kriterlerinin
nasil belirlenecegi ve degerlendirilecegi- yeterli bilgi birikimine sahip olmamalari, zaman ve uygulama esnasinda
sinif kontroliinde problem yasamalari, gretmen boyutundan kaynaklanan sorunlardir. Ogrenciler arasindaki bi-
reysel farkliliklar, performans ve proje gibi 6devlere karsi olumlu veya olumsuz tutumlar, merkezi seviye belir-
leme ve segme smavlarinda gosterecekleri bagariyr daha ¢ok 6nem vermeleri, 6grencilerin performans goérevlerini
hazirlamalari, sunmalari ve sergilemelerinde sorunlara yol agmaktadir. Ailenin ekonomik durumu, ailenin &gren-
ciye kars ilgisi, ailenin proje ve performans gérevlerine iliskin olumsuz tutuma sahip olmasi, ¢ocuklarinin proje
ve performans gorevleri hakkinda hicbir bilgiye sahip olmama, 6grencilerin performans veya proje gérevlerini
yerine getirmeleri slirecinde anne babanin ilgisiz olmasi ya da rehberlik yapamamasi, bazi velilerin tam tersine
agirt ilgi gostermeleri, 6grencinin yerine performans gorevini tamamen ailelerinin hazirlamalari ise aileden kay-
naklanan sorunlardir. Genel olarak zaman, kaynak, malzeme, okulun fiziki kapasitesi, sinif mevcudu, 6rnek uygu-
lamalarm yetersizligi, uygulayicilarin bilgi eksikligi gibi sorunlar alternatif 6lgme ve degerlendirme yontemlerinin
uygulama boyutunda karsilagilan problemlerdir (Anil ve Acar, 2008; Ar1, 2010; Ciftei, 2010; Daghan ve Akko-
yunlu, 2014; Kaya, Karagam, Es ve Tuncel, 2013; Metin ve Ozmen, 2010; Ozdemir, 2010; Senel Coruhlu, Er Nas
ve Cepni, 2009).

Yukarida ifade edilen hususlar performans goérevi degerlendirmesinde 6grencinin basarisinin nesnel ve giive-
nilir bir yaklagimla degerlendirilmesinin istenilen diizeyde olmadigin1 gostermektedir. Literatiir incelemesinde 6g-
renci performans gorevinin degerlendirmesine iligkin sistematik bir 6lgme ve degerlendirme yaklagimina rastla-
mlmamistir. Ogretmenlerin performans ddevi degerlendirmesinde karsilasmis oldugu sorunlarin minimize edil-
mesi performans gorevi degerlendirmesinin 6lgme ve degerlendirme gergevesinin gelistirilmesiyle miimkiin ola-
bilir. Performans gorevi degerlendirmesinin kavramsal ¢ercevesi 6lgme ve degerlendirme uygulamasinin biitiinle-
sik kantitatif bir yaklagimi gerektirmektedir. Bununla birlikte performans gorevi degerlendirmesinde uygulamada
sorunlara neden olan ve cevap bulmasi gereken bazi ayrint1 hususlar da bulunmaktadir. Bunlardan ilki performans
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gdrevinin degerlendirmesinde belirlenmis olan kriterlerin olmasi gerekmektedir. Ciinkii Ozgelik (1992)’in belirt-
mis oldugu gibi degerlendirmede dogru bir sonuca ulasilabilmesi 6lgiitiin degerlendirme i¢in uygunluguyla olasi-
dir. Her 6l¢iit, 6lgme sonucunun degisik bir amagla ise yarama kosulunu belirler. Belli bir amagla degerlendirme
yapabilmek i¢in 0 amagla kullanilabilecek, yerinde bir &lgiit aranmahdir (Ozgelik, 1992). Nitekim yapilan bir aras-
tirmada (Metin ve Ozmen, 2010) 6gretmenlerin dgrencilere verilen performans gorevlerinin hangi kriterlere gore
degerlendirilmesi gerektigi hususunun énemli oldugunu ifade etmislerdir. Ogrenci performans gorevi degerlendir-
mesinde karsilagilan bir diger husus muhtemelen birden fazla degerlendirme kriterinin olmast durumunda deger-
lendirmenin nasil yapilabilecegi sorunudur. Bu hususun dikkate almmasi 6grenci performans gorevinin nesnel
degerlendirilmesine olanak saglamasi agisindan dnemli bulunmaktadir. Buna ilaveten 6grenci performans gérevi-
nin degerlendirilmesindeki kriterlerin ¢ok sayida olmasi ve muhtemelen performans gérevinin kapsamimdaki bilim
alan1 ve konulara gore cesitlilik gosterebilecektir. Ornegin lise egitimi diizeyinde verilen matematik dersinin kap-
saminda hazirlanan bir performans goérevi degerlendirmesi ile kimya dersi kapsaminda hazirlanmis olan bir per-
formans gorevi degerlendirmesinin kriterleri nitelik ve nicelik olarak farklilik gosterebilecektir. Kaldi ki bu tiir bir
durumla ayni1 bilim alaninda olmakla birlikte konularin igeriklerinin farklilagsmasiyla da karsilasilabilinir.

Ornegin kimya dersinde kimyanin ugras alanlar1 konusunda hazirlanan bir performans gérevi degerlendirmesi
ile atom ve periyodik sistem konusunda hazirlanan performans gorevi degerlendirilmesine yonelik kriterler sayica
ve nitelik olarak ayni olmayabilecektir. Biitiinlesik sistemlerin degerlendirilmesinde karsilasilan bir 6zellik olma-
sindan kaynaklanan (Chen, Hsieh, Do, 2015; Lai ve Choi, 2015; Lupo, 2013; Wu, Chen, Chen ve Zhuo, 2012)
diger bir boyut kriterlerin nispi 6nemleridir. Bir diger anlatimla performans gorevinin degerlendirmesinde dikkate
alinmasi gereken kriterlerin 6lgme ve degerlendirme isleminde nispi énem seviyelerinin ayni olmayabilecegidir.
Ornegin bir dgrenci performans gorevi degerlendirmesinde temel alinan “n” sayidaki kriterden biri olan “nl1”in
degerlendirme iglemindeki nispi 6nemi “n2” ya da “nn” kriterlerinden farkli olabilir. Dolayisiyla krlterlerm olas1
onem farkliliklari dikkate alan agirliklar temelinde &grenci performans gorevi degerlendirmesinin yapilmasi ge-
rekmektedir. Uygulamada karsilasilan bir diger konu ise belirlenmis olan kriterlere gére 6grenci performans gore-
vinin nasil dlciilecegidir. Ornegin kimya dersinde hazirlanmis olan bir performans ddevinde calisma konusu ya-
pilmis olan maddenin fiziksel halleri konusundaki performans calismasin kriterler temelinde 6gretmenin hangi
olgme araci ile nasil 6lgmesi gerektigidir. Yukarida ifade edilen hususlar 6grenci performans gorevinin degerlen-
dirilmesinin sistematik bir yaklagimla 6l¢iilmesini gerektirmektedir. Yukarida verilen bilgiler 1s181inda bu ¢alisma-
nin baglica amaci ¢ok 6lgiitlii Karar verme teknikleri ile 6grenci performans gorevinin degerlendirilmesidir.

Bu calismanin giris kisminda ifade edilmis olan goriisler baglaminda ikinci kisimda 6grenci performans gorevi
degerlendirilmesine yonelik 6nerilen yaklasimin yontemsel gergevesi ve calismada kullanilan teknikler verilmistir.
Calismanin {iglincii kisminda 9. siif kimya dersi kapsaminda kimya bilimi iinitesindeki konu kazanimlar1 (MEB,
2017) dikkate alinarak belirlenmis olan elementler konusuna iligkin dgrenci performans gérevi degerlendirilmesi
bulgular1 verilmistir. Dérdiincii kisimda ise ¢alismanin sonuglart degerlendirilmis ve diisiiniilen 6neriler verilmis-
tir.

Yontem

Caligmanin baglica iki agamasi bulunmaktadir. Birinci asamada 6grenci performans gorevinin degerlendiril-
mesinde temel alinan kriterlerin belirlenmesi ve se¢imi yapilmistir. Tkinci asamada ise belirlenen kriterler teme-
linde 6grenci performans gérevinin 6l¢lilmesi ve degerlendirilmesi verilmistir.

Bu ¢alismada yukarida ifade edilen yontemin uygulamasi 2017-2018 egitim ve 6gretim yilinda 9. sinif kimya
dersinde elementler konusunda verilmis olan 6grenci performans gorevi degerlendirmesini kapsamaktadir. Calis-
mada arastirmanin amacina uygun olarak iki sekilde veri saglanmistir. Birincisi, ¢alismanin verileri ilgili litera-
tirde (Dagdeviren, Yavuz ve Kiling, 2009; Yiiksel ve Geban, 2015; Shyur, 2006) yer alan ¢ok olgiitlii karar verme
calismalarinda oldugu gibi, aragtirmada kullanilan tekniklerin 6zelliklerine uygun bir sekilde uzman goriisiinden
elde edilmistir. Bu amagla ¢aligmada olusturulan uzman grup, birinci yazar ile Ankara’da bir lisede gorev yapan
uzman kimya 6gretmeni ve kimya 6gretmeni kariyer unvanlarinda olan kisilerden olusmustur. Caligmanin birinci
yazar1 tarafindan uzman grubun diger tiyelerine ¢aligmanin amaci, 6grenci performans gorevi, ikili karsilastirma
yapacaklari kriterler ve 6grenme alanlarina gore kriterlerin degerlendirilmesi hakkinda bilgi verilmistir. Uzman
grup asagida belirtilen ikili karsilagtirmalar1 ve degerlendirmeleri ortak goriise gore yapmistir:

v' Ogrenme alanlarina iliskin ikili karsilastirmalar.
v Performans gorevi degerlendirme kriterlerinin 6grenme alanlarina gére degerlendirilmesi.
v Performans gorevinde temel olan kriterlerin ana gruplarinin ikili karsilastiriimast.
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v Performans gorevi degerlendirme kriterlerinin ikili kargilagtirilmast.

Uygulamanin birinci agamasinda dncelikle uzman grubun goriisiine gore degerlendirmeler yapilmistir. Aras-
tirmada olusturulan uzman grup 6grenme alanlarma iliskin ikili karsilagtirmalarini, performans gorevinde temel
olan kriterlerin ana gruplarinin ikili karsilastirmalarini ve performans goérevi degerlendirme kriterlerinin ikili kar-
stlastirmalarin1 Saaty (1980) tarafindan gelistirilen (Tablo 1) dlgekle degerlendirmislerdir.

Tablo 1. ikili Karsilastirmalarda Onem Diizeyleri

aij Tanm Aciklama

1 Esit 6nem Iki etkinlik esit derecede amaca katkida bulunmakta

3 Zayif dnem Etkinlik digerine kiyaslandiginda nispeten tercih edilir

5 Gii¢lii 6nem Etkinlik digerine kiyaslandiginda gii¢lii tercih edilir

7 Cok giiclii ya da ka- Etkinlik digerine kiyaslandiginda ¢ok gii¢lii tercih edi-
nitlanmis 6nem lir

9 Mutlak nem Etkinligin digerine tercih edilmesindeki kanitin ¢ok

yiiksek giivenirlik derecesi vardir
2,4,6,8 Ara degerler Ihtiyag oldugunda kullanilir

Calismanin ikinci asamasinda ise 6grenci performans gérevinin degerlendirmesi uzman gurupta yer alan 9.
siif kimya dersini veren dgretmen tarafindan yapilmistir. Bulgularm birinci ve ikinci asamasindaki degerlendir-
melere iligkin verilerin analizi Expert Choice (2000) ve Microsoft Excel (2016) programlar1 ile yapilmistir.

Arastirmada Kullanilan Cok Olgiitlii Karar Verme Teknikleri

Ogrenci performans gorevi degerlendirmesini konu edinen bu ¢aligmanin uygulamasinda ¢ok dlgiitlii karar
verme tekniklerinden TOPSIS (Technique for Order Performance by Similarity to ideal Solution) ve AHP (Ana-
litik Hiyerarsi Prosesi) kullanilmistir.

AHP Teknigi

Saaty (1980) nin gelistirmis oldugu AHP teknigi literatiirde ¢ok 6l¢titlii karar verme (Gupta ve Chaudary, 2017;
Lupo, 2013; Wu, Chen, Chen ve Zhuo, 2012; Zyoud ve Fuchs-Hanusch, 2017) problemlerinde siklikla kullanilan
bir yaklagimdir. AHP tekniginin baslica 6zelliklerinden ilki analiz konusu olan problemin 6gelerden olusan bir
biitiin niteliginde olmasidir. Bu 6zelliginden dolayr AHP tekniginde dncelikle arastirma problemini olusturan 6ge-
ler, amag fonksiyonuna gore hiyerarsik olarak diizenlenmektedir. Bu tiir bir ayrigtirma arastirma problemini olus-
turan biitiin 6gelerin modelde olmasini saglamaktadir. Boylece, olusturulan modelde yer alan &gelerin hiyerarsik
seviyelerine ve gruplandirilmasina gére ikili karsilastirma matrisleri olugturulmaktadir (Saaty, 1980; Saaty, 1986).
Buna gore AHP tekniginde i. unsuru ile j. unsurun ikili karsilastirilmasi a; ile belirtilmektedir. Buna karsilik mo-
deldeki j. unsur ile i. unsurun karsilastirilmasi aj; ile gosterilmektedir. Diger bir ifadeyle AHP’de aj; unsurunun
degeri a;;- 1/a;; esitliginin degerine karsiliktir. Genellikle AHP modelindeki unsurlarmn ikili karsilastirmalarmda
Saaty ’'nin (1980) 6nerdigi dl¢ek (Tablo 1) kullanilmaktadir. AHP tekniginin bir diger 6zelligi ikili karsilastirma
matrislerininn (n — 1)/2 kadar ikili karsilagtirmanin yapildig1 nxn boyutunda kare matrislerdir.

AHP’de yapilan ikili kargilastirmalar neticesinde nxn boyutlu kare matristeki ifadesi su sekildedir (Saaty,
1980):

. . 1 .
1/a1n ]/aZn - 1

Oncelik vektorii (A— Amax 1)W=0 esitligi ile belirlenmektedir. Esitlikte A ikili karsilastirma matrisini, W 6zvek-
tor ve Amax A matrisinin en biiyiik 6zdegerini belirtmektedir. AHP nin diger bir 6zelligi ve tistiinliigii degerlendir-
melere iliskin ikili karsilagtirmalarin ne diizeyde tutarsiz olabileceginin belirlenebilmesidir (Saaty, 1980; Saaty,
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1991). Tutarsizlik Oraninin (T.O) belirlenmesi igin Tutarlilik indeksi (T.1) ve Rassal indeksin (R.I) hesaplanmast
gerekmektedir. Tutarlilik indeksi T.I = (Amax — N)/(N-1) esitligiyle hesaplanmaktadir. Esitlikte yer alan n matrisin
boyutunu ifade etmektedir. Rassal indeks degeri ise matrisin boyutuna (Tablo 2) gore belirlenmektedir. Buna gore
ikili karsilastirma matrisinin tutarsizlik oran1 T.O=T.I/R.I esitligiyle hesaplanmaktadir. Matrisin boyutuna gore
farklilik gostermekle birlikte ikili karsilastirmalarin tutarliliginin 0.10°dan kiigiik olmasiyla miimkiindiir. AHP’de
tutarsizlik oraninin 0.10’dan biiyiik olmasi1 halinde ikili karsilastirmalar tekrar yapilmaktadir. Modeldeki 6gelere
iligkin ikili karsilagtirmalarin yapilmasi, 6nceliklerin ve tutarlilik oranlarinin hesaplanmasi modeldeki biitiin hiye-
rarsik seviyelerdeki gruplandirmalar i¢in yapilmaktadir.

Tablo 2. Rasgele indeks Degerleri (RI) (Saaty, 1980)
(n) 1 2 3 4 5 6 7 8 9
(R 0.00 0.00 058 090 112 124 132 141 1.45

TOPSIS Teknigi

Calismada kullanilan diger ¢ok 6l¢iitlii karar verme teknigi TOPSIS ise ¢cok sayida olan alternatifin birden fazla
kriter baglaminda analizine ve degerlendirilmesine imkan vermektedir. Calismada TOPSIS tekniginin 6grenci per-
formans gorevi degerlendirmesinde kullanilacak kriterlerin belirlenmesinde en uygun oldugu diisiiniilen bir yak-
lagim oldugu i¢in bu ¢alismada tercih edilmistir. Ciinkii TOPSIS tekniginin temel 6zelliklerinden biri birden fazla
kriter baglaminda segeneklerin siralanmasina imkan vermesidir. Bu ¢aligmada da 6grenci performans goérevinin
degerlendirmesinde kullanilacak kriterlerin seciminin birden fazla boyut altinda olabilecegi diisiincesiyle TOPSIS
teknigi kullanilmistir. Cok dlciitlii karar verme tekniklerinden TOPSIS ilk kez Hwang ve Yoon (1981) tarafindan
gelistirilmistir. TOPSIS teknigi ¢esitli ¢ok 6lgiitlii problemlerin ¢dziimlenmeye ¢alisildigi (Dagdeviren, Yavuz ve
Kiling, 2009; Ersoz, Kabak ve Yilmaz, 2011; Zyoud ve Fuchs-Hanusch, 2017) arastirmalarda kullanilmistir. TOP-
SIS tekniginin baslica adimlar su sekildedir (Shyur, 2006):

Adum 1: Stralama igin karar matrisinin olusturulmasi. Karar matrisinin yapisi asagida gosterildigi gibidir. Aj
muhtemel alternatifleri gostermektedir; i =1, ...,m; Fi ise ilgili i. 6zellik ya da kriteri, j=1, . . . ,n; fij ise bir deger
olmak iizere her bir alternatif Ai ile her bir Fj kriterinin karsilastirilmast durumunda.

FFb F, -~ F - F
Ailfin Sz f1j “ fin]
Az f21 f22 fzj f2n
D=
Ailfu  fo - fii v fa
Alfn f o fj v fimd
Adim 2: standartlastinilmis karar matrisinin hesaplanmasi. R (= [ri j]).normallestirilmis deger 7;; su esitlikle
hesaplanmaktadir: r = # J=1..,n i=1,..,m.

er]:l fiiz

Adim 3: Agirliklandirilmis normalize karar matrisinin hesaplanmasi. Bu normallestirilmis karar matrisi ile
ilgili agirliklarin ¢arpimiyla hesaplanmaktadir. Agirhklandirilmis normalize degerler v;; su sekilde hesaplanmak-
tadir: vi;=w; 135, j=1,...,n; i = 1,....,m, w; ifadesi j. 6zellik ya da kriterin agirligin1 gostermektedir.

Adim 4. Ideal ve negatif ideal ¢oziimlerin saptanmasi. J fayda kriteri ile ilgili olmak iizere ve J ise maliyet
kriterini gdstermek tizere su sekildedir:
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V+

M= (maxv‘JeJ (mlnv”‘JeJ)}
V*={v1*,.., } {(mlnv‘jeJ)(maxv‘JeJ)}

Adim 5. Ayrrma olgiilerinin hesaplanmasi. Bu m-boyutlu Euclidean uzaklik kullanilarak hesaplanmaktadir.

Her bir alternatifin ideal ¢6ziimden ayirma ( Di+) su sekildedir:

n
= Z(Vij —vjff)2 ,i=1,...,m, benzer sekilde her bir alternatifin negatif ideal ¢dziimden ayirma ise
\} i
_ n
(Di )st')yledir: D = Z:(vij —vj‘)2 i=1..m
V i1

Adum 6. ideal ¢oziime nispi yakinligin hesaplamak ve tercihlerin siralamasini belirlemek.

D-
Hesaplama ve siralama C, = ————,i = 1,....,m, esitlikle gosterilmistir. C, indeks degeri 0 ile 1 araliginda

D"+ D,

deger almaktadir. Indeks degerlerinin biiyiik olmas1 daha iyi performans alternatifi gostermektedir.

Bulgular

Calismanin bu kisminda 9. sinif kimya dersi kapsamindaki elementler konusu baglaminda 6grenci performans
gorevinin degerlendirilmesine yonelik bulgular verilmistir.

Bu ¢alismanin ilk asamasinda 6grenci performans gorevinin degerlendirilmesinde temel alinan kriterlerin olus-
turulmasi ve segimi yapilmistir. Bunun i¢in dnce 6grenci performans gérevinin degerlendirilmesinde temel alinan
kriterler belirlenmistir. {lgili literatiirde kimya dersi ya da icerigini degerlendirmeye yonelik spesifik kimya konusu
baglamindaki kriterlere rastlanilmanmistir. Ancak Ortadgretim 9. Smif Kimya Dersi Ogretim Programi (MEB,
2007) ve Orta Ogretim 9.Sinif Kimya Ders Kitabinda (Dursun, Giilbay, Cetin ve Tek, 2012; Giintut, Giines ve
Cetin, 2017) baz1 genel performans gérevi degerlendirme kriterlerinin mevcut oldugu ve Tirk Egitim Sistemi’nde
kullanilmasi i¢in 6nerilmis oldugu goriilmiistiir. Bu ¢calismada temel alinan kriterlerin belirlenmesinde bu (Dursun,
Giilbay, Cetin ve Tek, 2012; Giintut, Giines ve Cetin, 2017; MEB, 2007) kaynaklar esas alinmis olmakla birlikte
elementler konusunu temsil eden kriterler bu ¢aligmada gelistirilmistir (Tablo 3).

Tablo 3. Ogrenci Performans Gérevi Degerlendirme Kriterleri
Kod Kriterler

P01 Tanimlayici bilgileri verebilme

P02 Fiziksel 6zellikleri verebilme

P03 Kimyasal ozellikleri verebilme

P04 Periyodik sistemdeki yerini gésterebilme

P05 Kesfine iliskin bilgileri verebilme
P06 Giinliik hayattaki kullanim alanlarmni agiklayabilme

P07 Endiistrideki temel kullanim alanlarmni verebilme
P08 Insan saghgma etkilerini aciklayabilme

P09 Cevre sagligina etkilerini agiklayabilme

P10 Performans gorevi amacini belirleyebilme

P11 Performansa uygun ¢aligsma plani yapabilme

P12 Ihtiya¢ duyulan kaynaklar1 belirleyebilme
P13 Konuya iliskin ¢ok fazla ve gesitli kaynaklar1 kullanabilme
P14 Kullanilan kaynaklar1 konuyla dogrudan iligkilendirebilme
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P15 Bilgilerin giincel olmasi

P16 Konuya iliskin kavram, olgu ve prensipleri dogru ve yerinde kullanabilme
P17 Yorumlar1 kaynaklardaki kanitlarla destekleyebilme

P18 Tiirkge dilbilgisi yazim kurallarmni kullanabilme

P19 Elestirel diisinme becerisini gosterebilme

P20 Yaraticilik yetenegini kullanabilme

P21 Toplanan bilgileri analiz ederek diizenleyebilme

P22 Performans ¢alismasini plana gore gergeklestirebilme

P23 Tirkceyi dogru ve diizgiin konusabilme
P24 Sunuyu hedefe yonelik materyalle destekleyebilme
P25 Konuyu dinleyicilerin ilgisini ¢ekecek sekilde sunabilme

P26 Sorulara cevap verebilme

P27 Sunuda akic1 bir dil ve beden dilini kullanabilme
P28 Sunum yaparken siireyi etkin kullanabilme.

P29 Sunum sirasinda dzgiivene sahip olabilme

Tablo 3’teki kriterler iki agamadan olusan bir analize tabi tutulmustur: Birinci agsamada 9. siif kimya dersi
iceriginde elementler konusunda hazirlanan bir performans gérevini degerlendirmede yeterli sayilabilecegi diisii-
niilen 29 kriter belirlenmistir. [kinci asamada ise belirlenmis olan 29 kriterin elementler konusunda hazirlanan bir
performans gorevini hangi énem derecesinde dlgmeye yonelik oldugu TOPSIS teknigiyle belirlenmistir. TOPSIS
analizi i¢in Oncelikle 6grenci performans gorevi degerlendirme kriterlerinin se¢iminde esas alimacak boyutlarn
agirliklart AHP teknigiyle hesaplanmistir. Bu ¢alismada kriterlerin performans goérevi degerlendirmesindeki dnem
derecesinin belirlenmesinde biligsel, duyussal ve devinigsel (psikomotor) 6grenme alanlar1 esas alinmistir. Buna
gore olusturulan ikili karsilastirma matrisi ve hesaplanan yerel agirliklar Tablo 4’te sunulmustur. Yapilan hesap-
lamada ikili karsilagtirma matrisinin tutarlilik orani (TO = 0.05) kabul edilebilir bulunmustur.

Tablo 4.0grenme Alanlarinim ikili Karsilastirmalari ve Agirliklar
Ogrenme Alan Boyutlari BS DS DE Agirhklar

Bilissel (BS) 1 2 2 0.493
Duyussal (DS) 1 2 0.311
Devinigsel (DE) 1 0.196

Calismada performans gorevini degerlendirmek i¢in gerekli olan kriterler 6grenme alanlari (biligsel, duyussal
ve devinigsel) boyutlarina gore agirliklari belirlenmis ve sonrasinda TOPSIS teknigi ile 6nem derecelerine gore
kriterlerin sayis1 azaltilmistir. Bunun nedeni az sayida ancak performans gorevini degerlendirmede gegerliligi olan
kriterlerin kullanilmasini ve boylece performans gorevi degerlendirme uygulama siirecinin nesnellestirilmesi ve
kolaylastirilmasidir. TOPSIS analizi sonucunda (Tablo 5) 6nem derecesi dikkate alinarak performans degerlendir-
mede temel olacak kriterler belirlenmistir. Performans gorevi degerlendirmesinde temel alinan kriterlerin belirlen-
mesindeki kritik deger olarak aritmetik ortalama ve standart sapma degeri dikkate alinmistir. Buna gére TOPSIS
analizi sonucunda hesaplanmis olan siralama degerlerinin aritmetik ortalamasinin (p) bir standart sapmanin (-c)
altindaki degerin iizerinde yer alan kriterler se¢ilmistir. Boylece kriterlerin segiminde normal dagilim egrisi altinda
kalan alan itibariyle %84,1°lik aralik igerisinde [0,50+ (16)] bulunan kriterler yer almistir. Bunun i¢in 6ncelikle
TOPSIS analizi 6nem derecelerin aritmetik ortalamasi (3,0267586) ve standart sapmasi (0,4320363) hesaplanmis-
tir. Kritik deger ise (u-o) 2,594722 olarak hesaplanmistir. Bu kritik degerden biiyiik nem derecesine sahip olan
kriterler performans degerlendirmesinde temel alinmigtir (Tablo 5).

Tablo 5.TOPSIS Analizine Alinan Kriterlerin Orenme Alanlarma Gore Degerlendirilmesi

Kod Kriterler Bilis- Duyus- Devinis- Sira-
sel sal sel lama
0.493 0.311 0.196 Degeri
P01  Tanimlayici bilgileri verebilme 5 3 2 3.790
P02  Fiziksel ozellikleri verebilme 5 1 2 3.168
P03  Kimyasal ozellikleri verebilme 5 1 2 3.168
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P04
P05
P06
PO7
P08
P09
P10
P11
P12
P13
P14
P15
P16

P17
P18
P19
P20
P21
P22
P23
P24
P25
P26
p27
P28
P29

Periyodik sistemdeki yerini gosterebilme

Kesfine iliskin bilgileri verebilme

Giinliik hayattaki kullanim alanlarini agiklayabilme
Endiistrideki temel kullanim alanlarini verebilme

Insan saghgma etkilerini aciklayabilme

Cevre sagligina etkilerini agiklayabilme

Performans gérevi amacin belirleyebilme

Performansa uygun ¢alisma plani yapabilme

Ihtiyag¢ duyulan kaynaklar1 belirleyebilme

Konuya iligkin ¢ok fazla ve gesitli kaynaklar1 kullanabilme
Kullanilan kaynaklari konuyla dogrudan iligkilendirebilme
Bilgilerin giincel olmasi

Konuya iligkin kavram, olgu ve prensipleri dogru ve ye-
rinde kullanabilme

Yorumlar1 kaynaklardaki kanitlarla destekleyebilme
Tiirkge dilbilgisi yazim kurallarini kullanabilme

Elestirel diisinme becerisini gosterebilme

Yaraticilik yetenegini kullanabilme

Toplanan bilgileri analiz ederek diizenleyebilme
Performans ¢alismasini plana gore gerceklestirebilme
Tiirkgeyi dogru ve diizgiin konusabilme

Sunuyu hedefe yonelik materyalle destekleyebilme
Konuyu dinleyicilerin ilgisini ¢ekecek sekilde sunabilme
Sorulara cevap verebilme

Sunuda akici bir dil ve beden dilini kullanabilme

Sunum yaparken siireyi etkin kullanabilme.

Sunum sirasmda 6zgiivene sahip olabilme

PrwwWwbhArbbdAADdbAAbdDMpbO

WWNWWWWWwWwWwWwwww

WMNNMNMNDNONNNNWWWWWW

WWRFR WNWNWNWWWW

NNNMNPNWONNOLWWNDWWN

NWNWNWWWWWWWN

3.790
3.493
3.493
3.297
3.493
3.493
2.986
2.986
3.182
2.986
2.493
2.493

3.297
2.804
3.000
3.000
3.000
2.689
3.000
2.689
3.000
2.493
3.000
1.689
3.000
2.804

Tablo 5’te goriildiigii tizere TOPSIS analizi neticesinde siralama degerine gore belirlenen 25 kriter igeriklerine
gore dort ana kriter altinda smiflandirilmistir (Tablo 6) ve bu kriterler yeniden kodlanmistir. Tablo 6’da yapilan
smiflandirmaya gore AHP teknigi ile ana ve alt kriterlerin ikili karsilagtirmalar1 yapilmistir (Tablo 6, Tablo 7).
ikili karsilastirmalardan sonra Expert Choice (2000) programu ile éncelikle ana gruplarm ve sonra kriterlerin agir-
liklar1 hesaplanmistir. Ana gruplara iliskin ikili karsilagtirma matrisin (Tablo 6) tutarlilik oranmin (T.O) 0.09 ol-
dugu ve bu oranin ikili karsilagtirmalarin tutarli oldugunu goéstermistir.

Tablo 6.Performans Gérevinde Temel Olan Kriterlerin Ana Gruplarinimn ikili Karsilagtirmasi

Gruplar E H I S
Elementin ozellikleri(E) 1 5 3 7
Hazirlik stireci (H) 1 13 5
Icerik (I) 1 5
Sunu yapma (S) 1

Tablo 7. Performans Gérevi Degerlendirme Kriterlerinin ikili Karsilagtirmas:

Kriterler

ELEMENT OZELLIKLERI (E) El E2 E3 E4 E5 E6 E7 E8 E9
E1 Tammlayici bilgileri verebilme (E1) 1 3 5 5 5 5 5
E2 Fiziksel 6zellikleri verebilme (E2) 173 3 3 3 3 3
E3 Kimyasal 6zellikleri verebilme (E3) 173 3 3 3 3 3
E4 Periyodik sistemdeki yerini gésterebilme (E4) 1 3 3 3 3 3
E5 Kesfine iliskin bilgiyi verebilme (E5) 1 13 1/3 13 1/3
E6 Giinliikk hayattaki kullanim alanlarmi agiklayabilme 1 3 1 1
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E7 Endistrideki temel kullanim alanlarini verebilme 1 1/3 1/3
(E7)
E8 Insan sagligna etkilerini agiklayabilme (E8) 1 3
E9 Cevre sagligina etkilerini agiklayabilme (E9) 1
HAZIRLIK SURECI (H) H1 H2 H3 H4
H1 Performans gorevi amacini belirleyebilme (H1) 1 3 3 3
H2 Performansa uygun ¢alisma planini yapabilme (H2) 1 1/3 1/3
H3  ihtiya¢ duyulan kaynaklar1 belirleyebilme (H3) 1 1
H4  Konuya iligkin ¢ok fazla ve gesitli kaynaklar kulla- 1
nabilme (H4)
ICERIK () 11 12 13 14 15 16 17
I1  Konuya iliskin kavram, olgu ve prensipleri kullana- 1 1 3 3 3 1 3
bilme (11)
12 Yorumlarin kaynaklardaki kanitlarla destekleye- 1 3 3 3 1 3
bilme (12)
I3 Tiirkge dilbilgisi yazim kurallarini kullanabilme (13) 1 13 1/3 13 1/3
14 Elestirel diisiinme becerisini gosterebilme (14) 1 1 1 3
I5  Yaraticilik yetenegini kullanabilme (15) 1 1 3
16  Toplanan bilgileri analiz ederek diizenleyebilme 1 3
(16)
I7  Performans calismasini plana gore gergeklestire- 1
bilme(I7)
SUNU YAPMA (S) S1 S2 S3 5S4 S5
S1 Tirkgeyi dogru ve diizgiin konusabilme (S1) 1 1/3 1/3 3 3
S2  Sunuyu hedefe yonelik materyalle destekleyebilme 1 1 3 3
(S2)
S3  Sorulara cevap verebilme (S3) 1 3 3
S4  Sunum yaparken siireyi etkin kullanabilme (S4) 1 1
S5 Sunum sirasindaki 6zgiivene sahip olabilme (S5) 1

Calismanin ikinci agamasinda 6grenci performans gorevinin degerlendirilmesi kriterler ve hesaplanan agirliklar
temelinde yapilmistir. Calismada dgrencinin performans gorevi her bir kritere gore Tablo 8’de verilen 6lgek ile
degerlendirilmistir. Alt1 dereceden olusan bu 6lgek literatiirde ¢cok 6lgiitlii karar verme problemlerinde kullanilan
(Yiiksel ve Dagdeviren, 2006; Yiiksel, 2011) bir 6lgektir. Degerlendirme 6lgeginin degerleri 0.0 ile 1.0 arasinda
yer almaktadir.

Tablo 8.Degerlendirme Olgegi

Degerlendirme Diizeyleri Diizey Degeri
Cok iyi (CI) 1.0
Iyi (IY) 0.8
Orta (OR) 0.6
Olumsuz (0Z) 0.4
Cok Olumsuz (CO) 0.2
Degerlendirmeye Giremez (DG) 0.0

Calismada Tablo 8’dekidlgek ile belirlenen kriterlere gore bir 6grencinin elementler konusunda hazirlamis ol-
dugu 6grenci performans gorevinin degerlendirilmesi yapilmistir. Tablo 9’un ikinci siitununda verilen her bir kriter
temelinde 6grencinin performans gérevinin degerlendirilmesi Tablo 8’in diizeylerine gére yapilmistir. Tablo 9’un
besinci siitununda degerlendirmenin diizeyi ve altinci siitunda ise diizeye karsilik olan deger verilmistir. Tablo
9’un son siitununda ise d6grencinin her bir kritere gére performans diizeyi verilmistir. Bu deger her bir kriterin
genel agirlik degeri ile altinct siitundaki degerin carpimindan olusan bir degerdir. Tablo 9’un son satirinda ise
O0grencinin biitiin kriterler temelinde degerlendirilmesi durumunda almis oldugu puani vermektedir. Bu ¢alismanin
uygulamasi kapsaminda degerlendirilen 6grencinin performans gorevi puanmim 81.2 (100) oldugu saptanmustir.
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Tablo 9. Kriter Agirliklar1 ve Ogrenci Performans Gérevi Degerlendirme Sonuglari

Gruplar he)
ve 2 "E = a"g o 25 % &% 3

& o = & = S < O ga N S
Agirhiklar al E s 2 E 2 % g vu& é(: % g
= = = 2

E1 0.299 0.166 Cl 1.0 0.166

E2 0.123 0.069 Cl 1.0 0.069

E3 0.123 0.069 Cl 1.0 0.069

Element Ozellikleri E4  0.186 0.103 Cl 1.0 0.103
(E) E5 0.032 0.018 Y 0.8 0.014
0.556 E6 0.063 0.035 OR 0.6 0.021
E7 0.041 0.023 Y 0.8 0.018

E8 0.075 0.041 OR 0.6 0.025

E9 0.058 0.032 OR 0.6 0.019

H1 0.487 0.066 Y 0.8 0.053

Hazirhk Sireci (H) H2  0.096 0.013 Y 0.8 0.010
0.136 H3 0.208 0.028 Y 0.8 0.022
H4  0.208 0.028 OR 0.6 0.017

11 0.233 0.060 Y 0.8 0.048

12 0.233 0.060 OR 0.6 0.036

igerik (I) I3 0.049 0.013 Y 0.8 0.010
0.259 14 0.124 0.032 OR 0.6 0.019

' 15 0.124 0.032 OR 0.6 0.019
16 0.166 0.043 OR 0.6 0.026

17 0.069 0.018 Y 0.8 0.014

S1 0.175 0.009 Y 0.8 0.007

sunu(s) S2  0.326 0.016 OR 0.6 0.009
0.049 S3  0.326 0.016 Y 0.8 0.013

' S4  0.086 0.004 Y 0.8 0.003
S5 0.086 0.004 OR 0.6 0.002

Ogrenci Performans Gorevi Diizeyi 0.812

Tartisma ve Sonuc

Bu caligmada kuramsal temelleri yapisalci bilgi kuramina dayanan alternatif 6lgme ve degerlendirme yontemle-
rinden biri olan ve Tiirkiye’deki ortadgretim diizeyinde kullanilan 6grenci performans gérevi degerlendirmesinde
karsilasilan bazi sorunlar ¢ok olgiitlii karar verme yaklagimlariyla ¢éziimlenmeye c¢aligilmistir. Calismanin sonug-
larina yontemsel agidan bakildiginda, performans kavrammin genellikle tek bir bilesenden olusmayan dogasi ge-
regi ve bu ¢alismanin ¢ézmeyi hedefledigi sorunlarin yapisindan dolayi bu ¢aligmada biitiinlesik degerlendirmelere
imkan veren ¢ok Ol¢iitlii karar verme yaklagimlar: kullanilmistir. Nitekim literatiirde de performans olgusunun
arastirma konusu yapilmig oldugu (Lai ve Choi, 2015) ya da birden fazla kriterin yer aldig1, kriter se¢im proble-
minin oldugu (Chen, Hsieh, Do, 2015; Gupta ve Chaudary, 2017) ¢alismalarmn ¢ok 6l¢iitlii tekniklerle problemleri
¢ozmeye calistiklar1 goriilmektedir. Bu ¢aligmada kullanilan tekniklerin tercih edilmesinin esas gerekgesi yukarida
ifade edilen diisiince baglaminda, AHP ve TOPSIS’in biitiinciil bir yapida olan ve ¢ok sayida unsuru birlikte de-
gerlendirebilen analitik bir uygulamaya sahip olmasidir. Nitekim bu ¢alismada kullanilan tekniklerin arastirma
amacina uygunlugunun literatiirde yer alan arastirmalarda (Chen, Hsieh, Do, 2015; Gupta ve Chaudary, 2017;
Lupo, 2013; Wu, Chen, Chen ve Zhuo, 2012; Zyoud ve Fuchs-Hanusch, 2017) kullanilan tekniklerin sonuglariyla
uyumlu bulunmaktadir.

Literatiirde 6grenci performans goérevinin degerlendirilmesinin uygulamasini sistematik ve ¢ok o6l¢iitlii bir yak-
lagimla ¢alisma konusu yapan arastirmalara hentiz rastlanilmadig: i¢in bu ¢aligmanin sonuglari kendi igerisinde
tartistlmistir. Ogrenci performans gorevinin degerlendirilmesinin sistematik bir yaklagimla degerlendirilebilmesi
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i¢in 6grenci performans gorevinin degerlendirilmesinde temel alinacak kriterlerin belirlenmesi lgme ve degerlen-
dirmenin gegerliligi a¢isindan 6énemli bulunmaktadir. Bu nedenle bu ¢alismada dnerilen yontemle yapilan uygula-
manin sonuglarindan ilki performans gérevinin degerlendirilmesinde temel alinan kriterler belirlenmesidir. Deger-
lendirme kriterlerinin belirlenmesi 6l¢gme ve degerlendirmenin hangi ger¢evede yapilacagini gostermektedir. Boy-
lece oOl¢iilmek ya da degerlendirilmek istenenin gecerli ve giivenilir bir diizlemde dlgiilmesi saglanmistir. Aksi
halde kriterleri belli olmayan bir 6grenci performans goérevinin degerlendirmesinin anlamli olmasi beklenemez.

Calismanin bir diger sonucu 6grenci performans gorevinin degerlendirmesinde kullanmak amaciyla belirlenen
kriterlerin sayisinin TOPSIS teknigiyle azaltilmis olmasidir. Bu islemin sonucu 6gretmenlerin daha az sayida kri-
terle caligmalarina imkan vererek 6grenci performans gorevi degerlendirmelerinin daha kolay ve zaman sorunu ile
kargilasmadan uygulamaya firsat saglayabilir. Nitekim yapilan aragtirmalarda (Anil ve Acar, 2008; Daghan ve
Akkoyunlu, 2014; Gelbal ve Kelecioglu, 2007; Kaya vd, 2013;) alternatif 6l¢me ve degerlendirme yontemlerinin
kullanilmamasinin nedenleri arasinda uygulama siirecinin giigliigii ve zaman gerektirici 6zelliginin oldugu ifade
edilmistir.

Bu ¢aligmanin sonuglarmin ilgili literatiir agisindan bir diger 6nemi 6grenci performans gorevi degerlendirme-
sinin yargisal veya sezgisel bir yaklagimla degil ¢ok 6l¢iitlii karar verme tekniklerinden biri olan TOPSIS ile nesnel
bir yaklasimla kriterlerin belirlenebilmis olmasidir. Bu tiir bir se¢im kriterlerin birden fazla unsur temelinde irde-
lenmesiyle dlgme ve degerlendirmede temsil giicii yiiksek olan kriterlerin belirlenmesine imkan vermektedir.

Vurgulanmasi gereken bir diger husus gecerli bir dlgmeden séz edebilmek igin 6lgme ve degerlendirmenin
konunun ya da biitiinsel olarak &gretim programmin kazanimlarma yonelik alanlar1 dikkate alan bir lgme ve de-
gerlendirme yaklagimi olmasi gerekmektedir. Bu diigiinceden hareketle bu ¢alismada kriter se¢imi 6grenci kaza-
nimlarmin yonelik oldugu bilissel, duyussal ve psikomotor alan hedefleri temelinde yapilmistir. Béylece 6grenme
alanlarina etkisi olmayan ya da diigiik katkist olan kriterler lgme ve degerlendirmede kullanilmamistir. Bu ise
olgme ve degerlendirmenin gegerliligini kuvvetlendiren bir sonugtur.

Bu ¢alismanin diger bir 6zelligi, degerlendirme kriterlerinin nispi agirliklarinin dikkate aliarak AHP ile belir-
lenmis olmasidir. Kriterlerin nispi agirliklarinin belirlenmesi 6grenci performans gorevinin degerlendirilmesinin
gegerliligi acisindan 6nemli bir islevi bulunmaktadir. Ciinkii herhangi bir 6grenci performans gérevinin degerlen-
dirilmesinde temel alinacak kriterlerin tamaminin ayn1 6nem diizeyinde ya da agirlikta olmasini beklemek ve sdy-
lemek giigtiir. Dogas1 geregi kriterin igerigine bagli olarak kriterlerin nispi agirliklar1 ve énemleri farkli olabile-
cektir. Bu nedenle bu calismada 6grenci performans gorevinin degerlendirilmesinde kullanilacak kriterlerin ne
diizeyde agirlikli olduklar1 belirlenmistir. Ote yandan kriterlerin agirliklarinin belirlenmesindeki uzman gériisiiniin
ne diizeyde tutarli olduguna iliskin hesaplamalar yapilmis ve tutarlilik oranlari bulunmustur. Diger bir ifadeyle
uzman goriislerinin olasi tutarsizliklarinin degerlendirme siirecine yansimamasi saglanmistir. Bdylece 6grenci per-
formans gérevinin degerlendirmesi giivenilir bir yaklagimla belirlenebilmistir.

Calismanin sonuglarma gore ¢alismanin nihai amaci olan 9. sinif kimya dersi kapsamindaki elementler konusu
baglaminda 6grenci performans gorevinin degerlendirilmesi ayrintil bir sekilde gerceklestirilmis ve 6grenci per-
formans gorevinin degerlendirilmesi element 6zellikleri, hazirlik siireci, igerik ve sunu ana gruplari altinda topla-
nan 25 alt kriter temelinde degerlendirilmistir. Calismada 6grencinin performans goérevi degerlendirmesi biitiinsel
olarak degerlendirilmis ve buna gére 6grencinin bagarisi (%81,2) belirlenmistir. Bununla birlikte 6grencinin per-
formans gérevinin her bir ana gruba ve her bir kritere gore nasil bir performans gosterdigi belirlenebilmistir. Per-
formans gorevinin ayrintili degerlendirilmis olmasi 6grencinin eksik ve yetersiz yonlerinin belirlenmesine imkan
verdigi gibi 6grencinin gelistirilmesi gereken yonlerine iliskin bilgi de vermektedir. Boylece performans deger-
lendirmenin islevi yalnizca bir sonug belirleme degil, ayn1 zamanda egitimin amaglarini 6grenciye kazandirmanin
bir siireci olarak kullanilmasina olanak saglayacaktir.

Calismanin sonuglar 6grenci performans gorevinin 6lgme ve degerlendirme isleminin ¢ok boyutlu bir yakla-
sim gerektirdigini ve bu 6zelliginin uygulama siirecine yansitilmasini gerektigini goéstermistir. Caligmanin yontem
ve uygulama acisindan Tiirk egitim sitemindeki 6grenci performans gérevi uygulamasina katki saglayacag diisti-
niilmektedir. Cilinkii mevcut ortadgretim sisteminde performans gorevi bir zorunlu degerlendirme yontemi olarak
uygulamada yer almis olmasina karsilik 6gretmenlerin nasil bir degerlendirme uygulamasi yapacaklari konusunda
sistematik bir ¢er¢ceve bulunmamaktadir. Bu ¢calismanin yontemsel boyutu ve uygulama sonuglar1 performans go-
revi degerlendirme konusundaki sistematigin gelistirilmesinde dncii ve katki saglayabilecegi sdylenebilir. Ornegin
ogretmenlerin kimya dersine yonelik d6grencilerin performans degerlendirme kriterleri bu ¢alismada 6nerilen yak-
lasimla belirlenebilir. Ogretmenler belirlenmis olan kriterler temelinde grencilerin performans gorevlerini nesnel
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bir yaklagimla belirlemesine olanak saglayabilir. Ayrica performans 6devinin degerlendirilmesinde dgretmene yo-
nelik gesitli paydaslardan kaynaklardan baskilar da giderilmis olacaktir.

Bu ¢alismanin devaminda yapilabilecek ¢alismalardan ilki bulanik sayilar (Sen, 2001) yaklagimiyla 6lgme ve
degerlendirmenin yapilmasidir. Bu ¢alismada performans degerlendirme kriterlerinin segiminde, agirliklarin be-
lirlenmesinde ve kriterler temelinde 6grenci performans gorevinin degerlendirilmesinde kesin sayilar kullanilmis-
tir. Bilindigi gibi kesin sayilar Aristo mantigina dayali klasik kiime kavramina gére tanimlanmis olan gercek sayi-
lardir (Sen, 2001). Ancak kesin sayilarin karar verme ve degerlendirme problemlerinde her zaman durum ve ko-
sullar1 tanimlamasi miimkiin olmayabilir. Bu sebeple dlgme ve degerlendirmelerin bulanik bir yaklasimla yapil-
mast daha uygun bir degerlendirmeye olanak saglayacagi diisiincesinden dolayr gelecekteki ¢aligmalarin bulanik
sayilarla yapilmas1 6nerilmistir. ilk kez Azerbeycan’li bilim insan1 Liitfii Askerzade tarafindan bulanik mantik
teorisi temelinde tanimlanmis bulanik kiimeler kavramina gore ifade edilen bulanik sayilar belirsizligi 6lgmede en
uygun sayilar olarak ifade edilmektedir (Sen, 2001). Bu ¢alismanin devaminda yapilabilecek diger bir ¢aligma ise
farkli bilim alanlarin1 — Matematik, Fizik, Biyoloji, Cografya gibi- kapsayan arastirmalarla bu ¢alismada nerilen
yaklagimin gegerlilik ve giivenirlik boyutunun gelistirilmesidir.
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