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In this study, 264 performance tasks 6, 7 and 8th grade secondary school students
answered was examined by the scaling method with classification criteria to determine
whether classification judgements differ or not obtained from the scores of 0-15 by
four raters with analytical and holistic rubrics (“0-3” beginning level, “4-6"
developable, “7-9” apprentices, “10-12” headworker, “13-15” master).The research is
based on descriptive research with the dimension of not aiming generalization and
revealing the present situation. In the study, data were collected with two
performance tasks, including evidence of validity and reliability and rubrics related to
these tasks. As a result of the research, it is seen that scale values and orders of
classification judgements of four raters for 264 performances in terms of problem
solving ability can be partially changed according to rubric type and the method used.
While the scaling method does not cause any difference in the order of scale values in
the case of using holistic rubric; it is seen that the rank order of the scale obtained
from the B full data matrix and the scale sequences obtained from the B rank
numerical solution and D state full matrices are different in the case of using analytical
rubric.
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Bu arastirmada ortaokul 6-7-8. sinif 6grencilerinin yanitladigi 264 performans
gorevinin analitik ve bittinsel dereceli puanlama anahtariyla dort hakem tarafindan
0-15 arasinda puanlanmasi sonucunda elde edilen siniflama yargilarinin (“0-3”
baslangic dizeyinde, “4-6” gelistirilebilir, “7-9” ¢irak, “10-12” kalfa, “13-15” usta)
farklilagip farklilagmadigi siniflama yargilariyla 6lgekleme teknigiyle incelenmistir.
Arastirma var olan durumu ortaya gikarmasi ve genelleme amaci giutmemesi
boyutuyla betimsel bir arastirma nitegindedir. Calismada gecerligi ve givenirligine
iliskin kanitlarin toplandigi iki adet performans goérevi ve bu gorevlere iliskin dereceli
puanlama anahtarlari ile veriler toplanmistir. Arastirma sonucunda dort hakemin 264
performansi problem ¢6zme becerisi bakimindan siniflama vyargilarinin 6lgek
degerlerinin ve sirasinin kullanilan anahtar tiri ve yonteme gore kismen degisiklik
gosterebilecegi gorulmustir. Butinsel dereceli puanlama anahtart kullaniimasi
durumunda kullanilan 6lgekleme yéntemi Olgek degerlerinin sirasinda farklilasmaya
neden olmazken, analitik dereceli puanlama anahtari kullanilmasi durumunda B Hali
tam veri matrisiyle elde edilen 6lgek siralari ile B Hali sayisal ¢6ziiml ve D Hali tam
verili matristen elde edilen 6lgek siralarinin farkhhk gosterdigi goralmustar.
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Introduction

National Council of Teachers of Mathematics (2000) emphasizes that the evaluation of students
should change according to widely accepted learning theories in recent years. The evaluation principle
suggests the use of a variety of assessment techniques and tools that assess what learners can do,
evaluate what they know, support their mathematics learning and enable learners perform their
performance by writing, verbally and actively and methods that allow them to present information in
different, unique ways. Performance-based assessment method allows children to understand how they
think and put their knowledge into practice. Teachers can blend teaching processes with performance-
based assessment to provide additional learning experiences (Brualdi, 1998).

Shepard (2000) states that, evaluation format and its content should be changed to represent each
field of problem-solving skills and thinking styles better so that classroom evaluations can be consistent
with the constructivist approach. According to Wiggins (1989: p. 41), educational reform achieves the
best success with the changes in evaluation system, because the assessment systems "decide what
teachers actually teach and what students really know". It has been the sharpest reform to organize
open-ended events in which students can solve problems, practice reasoning, practice knowledge in
everyday life and therefore determine the performance with the activities implemented (Shepard,
2000).

In the constructivist approach, it is important for students to gain different perspectives, and students
are encouraged to find different ways of solving problems with no single correct answer (Vrasidas,
2000). According to Resnick (1987); traditional assessment methods used by teachers examine the
cognitive abilities of students in a narrow field and are not related to how they use their knowledge in
other disciplines and in their daily lives. As Zollman and Jones (1994) reported; the traditional
measurement methods are not devoid of true learning but rather are based on competition, focus on
exam skills rather than measuring the accumulation of students, resulting in devaluation in education
because students are named as losers compared to others, unreserved, test anxious, have negative
attitudes towards schools and teachers, and because of the lack of preliminary knowledge and thinking
skills, different orientations such as performance-based assesment have emerged in measuring the
characteristics of the learners. As for educational and educational programs reform created by those
who make educational policies; It should be taken into account that the performance-based assesment
is a valuable tool (Linn, 1993).

Since the rater judgements also come into play in determining performance based situation, the
preferred scoring method is important. According to Mertler (2001), the most preferred scoring
methods are checklist and scoring scales. In the case of scoring scales, the most commonly used is rubric
in performance-based asssessment. A rubric is a one or two-page document, usually listing the criteria
for determining a status and grade of quality from the competent to the weak (Andrade, 2001). Deciding
whether a rubric is the appropriate method in a performance-based assessment practice is related to
the purpose of the measure rather than to which course or class level it is applied (Moskal, 2000). Rubric
is divided into two: an analytical rubric that evaluates performance in pieces and a holistic rubric that
focuses on performance as a whole (Mertler, 2001). Scoring guidelines are usually formed in two types:
result focused (holistic) and process (analytical) focused. It is possible to say that neither the analytical
rubric is better than the holistic rubric, nor holistic rubric is better than the analytical rubric. Both are
included in the performance evaluation, and it is important to note basic situation and states such as the
evaluation objective (process or product), the measured quality (whether it is separated or not),
learners raters etc. should be taken into consideration to decide on the type of rubric used (Atilgan,
Dogan ve Kan, 2009). Problems have several components (recognition of the problem, definition of the
problem, analysis, suggested answers, experience, result of the problem). Each component can be
measured with a specific item or it can holistically demonstrate the purpose (solution) of problem
solving with an item. This depends on what we are interested in, whether we want to determine our
student ability through the steps in the process, or whether we want to follow student ability to make
sure it has reached the right answer or not (Haladyna, 1997).
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When the studies in literature comparing the analytical and holistic rubrics are analyzed, it is seen
that more reliability comparisons were made (Follman & Anderson, 1967; Bauer, 1981; Klein et al.,
1998; Boring, 2002; Alharby, 2006; Jonsson & Svingby, 2007). No studies were conducted in literature
on the scaling rubrics and comparison of scale values used in performance-based assessment.

The approaches used in scaling can be grouped into two groups, one based on subject reactions and
the other based on judge decisions (Turgut and Baykul, 1992). In scaling methods based on judge
decisions, observers objectively determine the relative status of each stimulus relative to other stimuli,
whereas in approaches based on subject responses, the scaling of responses is aimed, not the substance
or stimulus (Torgerson, 1958). Scaling approach with classification judgements used in this study is the
scaling approach based on judge decisions.

Classification Judgments Method

Classification judgments method/law is a statistical model that determines the relationship between
range limits and the scale values of the stimuli when the stimuli are classified at consecutive intervals
(Turgut and Baykul, 1992).

In this study, the sequential interval method, which is one of the applications of the classification
judgements law, is used. Sapphire (1937), one of the first to use the sequential interval method, notes
that Thurstone refers to this method for the first time. Guilford's absolute scaling method (1938) and
Attneave's dual grades method (1949) are in fact considered as the first applications of the sequential
interval method. It appears that Thurstone’s comparative judicial law was the major influence in the
development of the sequential interval method, and Edwards and Thurstone (1952) contributed this
method (Turgut and Baykul, 1992).

When the scaling studies in the literature are examined, it is seen that scaling studies are mostly
done with pair-wise comparison and rank-order judgment methods (Anil and Guler, 2006; Nartgiin,
2006; Kan, 2008; Ogretmen, 2008; Giiler and Anil, 2009; Bal, 2011; Ozer and Acar, 2011; Ekinci, Bindak,
ve Yildirim, 2012; Oztiirk, Ozdemir and Gelbal, 2012). There is no study on literature on the comparison
of the findings obtained numerical solution and full data matrix B case solution and D full data matrix
solution of classification judgements scaling studies. There is also no study on the classification of the
scores obtained from rubric. In this respect, it is thought that this study will contribute to the literature.

Aim of Research

In this study, it is aimed to scale ratings of classification judgements of student performances which
are scored with analytical and holistic rubric with B and D cases and to compare the scale values
obtained. With this aim, the following questions were asked:

1. Are the scale values differentiated as a result of classification judgements scaling of the scores
obtained from the analytical and holistic rubrics with B case solution?

2. Are the scale values differentiated as a result of classification judgements scaling of the scores
obtained from the analytical and holistic rubrics with D case solution?

3. How is the comparison of scale values obtained with B and D cases?
Method
Design

The research is based on descriptive research with the dimension of not aiming generalization and
revealing the present situation.

Participants

The study group is comprised of 132 6,7 and 8th grade students in a secondary school in Kiitahya in
2011-2012 education year.
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Table 1.
Student Demographic Information Frequency and Percentages
Class Levels Girl Boy Total

f % f % f %
6th Class 28 46,6 32 53,4 60 45,45
7th Class 17 40,4 25 59,5 42 31,81
8th Class 13 43,3 17 56,6 30 22,72
Total 132 100
Total Performance 264

The students identified in the study were rated by four raters on the basis of 264 performance
outcomes in which they demonstrated problem-solving skills. The raters are volunteer mathematics
teachers who work in different regions and whose experiences vary from 0 to 5 years.

Data Collection Instrument

First, data were collected with the performance task aimed at transferring students' mathematical
problem solving skills to everyday life and later with analytical and holistic rubrics were used to provide
scoring. Measuring instruments were developed and improved for validity by taking expert opinion from
four measurement and evaluation specialists, a linguist, a mathematics education specialist and nine
elementary school mathematics teachers for performance tasks and rubrics. The cronbach alpha
reliability coefficients obtained by scoring two performance tasks that measure one-dimensional
structure ranged from 0,839 to 0,873 for the analytical rubric, and from 0,834 to 0,863 for the holistic
rubric. When we investigated interrater realibility coefficient with intraclass correlation coefficient for
analytical rubric it was 0,930 and for holistic rubric it was 0,874. When all these coefficients are
examined, it is seen that the measurements are reliable.

Data Analysis

Microsoft Office Excel 2010 program was used for analysis of the data. The following steps were
followed in the analysis of the data.

Common Steps in Scaling with B and D State

Stage 1: The scores of the analytical and holistic rubrics yield a frequency matrix of 264 performances
obtained by four referees/raters according to five ratings. Table 2 and Table 3 show the frequency
matrix.

Table 2.

Frequency Matrix for the Classification of Performances by Using Holistic Rubric

CLASSES
Uj 1 2 3 4 5
1 48 47 62 57 50
2 54 51 66 54 39
3 52 48 76 49 39
4 84 55 43 38 44
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Table 3.

Frequency Matrix for the Classification of Performances by Using Analytical Rubric

CLASSES
Uj 1 2 3 4 5
1 44 35 51 50 84
2 38 41 58 55 72
3 43 33 63 60 65
4 50 42 64 47 61

Stage 2: Cumulative frequency matrix is created. Table 4 and Table 5 show the matrix of cumulative
frequencies

Table 4.
Cumulative Frequencies for the Classification of Performances by Using a Holistic Rubric
CLASSES
Uj 1 2 3 4 5
1 48 95 157 214 264
2 54 105 171 225 264
3 52 100 176 225 264
4 84 139 182 220 264
Table 5.
Cumulative Frequencies for the Classification of Performances by Using a Analytical Rubric
CLASSES
Uj 1 2 3 4 5
1 44 79 130 180 264
2 38 79 137 192 264
3 43 76 139 199 264
4 50 92 156 203 264

Stage 3: Construct a matrix of cumulative ratios. Table 6 and Table 7 show the matrix of the
cumulative ratios.

Table 6.
Cumulative Ratios Matrix For The Classification Of Performances by Using Holistic Rubric
CLASSES
Uj 1 2 3 4
1 0,182 0,360 0,595 0,811
2 0,205 0,398 0,648 0,852
3 0,197 0,379 0,667 0,852
4 0,318 0,527 0,689 0,833
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Table 7.
Cumulative Ratios Matrix For The Classification Of Performances by Using Analytical Rubric
CLASSES
Uj 1 2 3 4
1 0167 0,299 0,492 0,682
2 0,144 0,299 0,519 0,727
3 0,163 0,288 0,526 0,754
4 0,189 0,348 0,591 0,769

Stage 4: The unit normal deviations matrix is formed. Table 8 and Table 9 show the matrix of unit
normal deviations.

Table 8.
Unit Normal Deviations Matrix For The Classification Of Performances By Using Holistic Rubric (Z)
CLASSES
Uj 1 2 3 4 Zjg
-0,908 -0,359 0,240 0,880 -0,037
-0,825 -0,259 0,379 1,046 0,085
-0,852 -0,309 0,431 1,046 0,079
-0,473 0,067 0,494 0,967 0,264

A W N P

Table 9.
Unit Normal Deviations Matrix For The Classification Of Performances By Using Analytical Rubric (Z)
CLASSES
Uj 1 2 3 4 Zjg
-0,967 -0,527 -0,019 0,473 -0,260
-1,063  -0,527 0,047 0,605 -0,234
-0,983 -0,560 0,066 0,686 -0,197
-0,88 -0,389 0,230 0,735 -0,076

A WN P

Scaling from Full Data Matrix by B State

Stage 5: Provide the correct graphic for the two adjacent rows and provide the location where the
ordinate axis stops. From the correct graphical equation (y = ax + b), values Sj and t are calculated by
using a and b values.

Stage 6: Scale values are calculated using the formula Sj = tg-aj.Zj obtained from
t,—s; =Z,,. /612 + B Calculation of scale values for both rubrics is given in Table 10 and Table 11.

Table 10.
Calculation of Scale Values Using Holistic Rubric
Uj al Zj aj*Zj Sj Sc
1 1,000 -0,037 -0,037 0,256 0,246
2 1,049 0,085 0,089 0,130 0,120
3 1,079 0,079 0,085 0,134 0,124
4 0,792 0,264 0,209 0,010 0
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Table 11.
Calculation of Scale Values Using Analytical Rubric
Ui al Zj aj*Zj Sj Sc
1 1,000 -0,260 -0,260 0,154 0,175
2 1,154 -0,234  -0,270 0,165 0,186
3 1,167 -0,197 -0,230 0,125 0,145

4 1,116 -0,076 -0,085 -0,021 0

Scaling with Numerical Solution B State

Stage 7: In the unit normal deviation matrix, row and column sums are found and averaged. The
column averages are the upper bounds of the class.

Stage 8: Standard deviations of the class boundaries (ot) are calculated by taking the deviations of
the column averages from the general averages.

Stage 9: Calculate the standard shifts (ozj) of the line elements by taking deviations from the line
averages of the line elements or by any other suitable method. Calculation of row-column mean and
standard shifts with numerical solution B are given in Table 12 and Table 13.

Table 12.

Calculation Of Row-Column Average And Standard Deviations with B State Numerical Solution Using
Holistic Rubric

SINIFLAR (g)
Uj 1 2 3 4 topZj Zj ss Zj
1 -0,908 -0,359 0,240 0,880 | -0,148 -0,037 0,770
2 -0,825 -0,259 0,379 1,046 0,341 0,085 0,808
3 -0,852 -0,309 0,431 1,046 0,316 0,079 0,832
4 -0,473 0,067 0,494 0,967 1,055 0,264 0,614
topZj -3,059 -0,860 1,544 3,940 1,564 Sst tort r
ORT Zj -0,765 -0,215 0,386 0,985 0,391 0,755 0,098 0,7555
Table 13.

Calculation Of Row-Column Average And Standard Deviations with B State Numerical Solution Using
Analytical Rubric

SINIFLAR (g)
Uj 1 2 3 4 topZj Zj ss Zj
1 -0967 -0,527 -0,019 0,473 | -1,040 -0,260 0,624
2 -1,063 -0,527 0,047 0,605 | -0,937 -0,234 0,720
3 -0983 -0,560 0,067 0,686 | -0,789 -0,197 0,730
4 -0,880 -0,389 0,230 0,735 | -0,304 -0,076 0,706
topZj -3,893  -2,002 0,325 2,499 | -3,071 Sst tort r
ORTZj -0,973 -0,501 0,081 0,625 -0,768 0,695 -0,192  0,694592
Stage 10: a values and then aj*Zj values are found with a; = ' formula.

Oy
Stage 11: The scale values are calculated with Sj =t— aj .Zj formula, the necessary transitions are

made so that the starting point is zero. Calculation of the aj and scale values for numerical solution B for
both rubrics is given in Table 14 and Table 1.
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Table 14.
Calculation of aj and Scale Values with B State Numerical Solution Using Holistic Rubric
aj aj*Zj Sj Sc

0,981 -0,036 0,134 0,361

0,935 0,080 0,018 0,245

0,908 0,072 0,026 0,253

1,231 0,325 -0,227 0,000

Table 15.
Calculation of aj and Scale Values with B State Numerical Solution Using Analytical Rubric

aj a*zj  Sj Sc
1,114 -0290 0,098 0,215
0,965 -0,226 0,034 0,151
0,951 -0,188 -0,004 0,113
0,983 -0,075 -0,117 0,000

Scaling from Full Data Matrix with D State

Stage 12: Estimating the class boundary values by taking the column averages of the Z matrix.
=2Z.—2

Stage 13: The general average of the matrix is then calculated with S; 1 formula, and
the scale values of the stimuli are estimated by subtracting the line averages from this average.
Calculation of the scale values with D for both rubrics is given in Table 16 and Table 17.

Table 16.
Calculation Of Scale Values with D State by Using Holistic Rubric
SINIFLAR (g)
Uj 1 2 3 4 totalzj Zj Sj Sc
1 -0,908 -0,359 0,240 0,880 | -0,148 -0,037 0,135 0,301
2 -0,825 -0,259 0,379 1,046 0,341 0,085 0,013 0,179
3 -0,852 -0,309 0,431 1,046 0,316 0,079 0,019 0,185
4 -0,473 0,067 0,494 0,967 1,055 0,264 -0,166 0,000
General
totalzj -3,059 -0,860 1,544 3,940 1,564 avarage
Av. Zj -0,765 -0,215 0,386 0,985 0,391 0,09776
Table 17.
Calculation Of Scale Values with D State by Using Analytical Rubric
SINIFLAR (g)
Uj 1 2 3 4 totalZj Zj Sj Sc
1 -0967 -0,527 -0,019 0,473 -1,040 -0,260 0,068 0,184
2 -1,063 -0,527 0,047 0,605 -0,937 -0,234 0,042 0,158
3 -0,983 -0,560 0,067 0,686 -0,789  -0,197 0,005 0,121
4 -0,880 -0,389 0,230 0,735 -0,304  -0,076 -0,116 0,000
General
totalzj -3,893 -2,002 0,325 2,499 -0,768 avarage
Av. Zj -0,973 -0,501 0,081 0,625 -3,071 -0,192

267



Biiyiikkidik — Cukurova Universitesi Egitim Fakiiltesi Dergisi,47(1), 2018, 260-284

After all these steps, the scale values of the four raters that score performance tasks using holistic

and analytical rubrics were obtained.
Findings

In a performance based assessment practice, four maths teacher raters are asked for quantization of
264 performances at a "0-3" beginning level, "4-6" developable, "7-9" apprentice, "10-12" headworker,
"13-15" master by using analytical and holistic rubrics from 0 to 15 in terms of problem solving skills.
Scaling of the obtained classifications by classification criteria in terms of liking/rating from the point of
view of the problem solving ability of the four raters was made by means of B State, B State Numerical
Solution and D State, and it was tried to investigate whether the findings obtained differ or not.

Findings Related to Scaling with B State Full Data Matrix from Classification Judgements

In Figure 2 and Figure 3 below, the scale values obtained with the B state full data matrix are shown
on the number line.

4th rater 2nd rater  3rd rater 1st rater
0,000 0,120 0,124 0,246

X T T W T T XI 1
0,000 0,050 0,100 0,150 0,200 0,250 0,300

Figure 2. Displaying The Scale Values Related to Classifications of Each Rater By Using Holistic Rubric On
The Number Line (B State Full Data Matrix)

4th rater 3rd rater 1strater  2nd rater
0,000 0,145 0,175 0,186
X T T T T T T T * T * T * 1

0,000 0,020 0,040 0,060 0,080 0,100 0,120 0,140 0,160 0,180 0,200

Figure 3. Displaying The Scale Values Related to Classifications of Each Rater By Using Analytical Rubric
On The Number Line (B State Full Data Matrix)

When Figure 2 and Figure 3 are examined, it is seen that the scale value orders and ranges of the
classifications made using holistic and analytical rubrics differ from each other. In the classification made
by using the holistic rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 2nd rater, 3rd rater and 1st rater in terms of classification judgements. In the classification made by
using the analytical rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 3rd rater, 1st rater and 2nd rater in terms of classification judgements. This is also seen when the
matrix of frequencies is analyzed in the case of using both two rubrics, with the lowest scaling value 4th
rater ranked 264 performances in the lowest classification category. It is seen that rubric used causes a
change in the classification status of raters except the fourth rater.

Findings Related to Scaling with Classification Judgements B State Numerical Solution

In the figures below (Figure 4 and Figure 5), the scale values obtained by numerical solution B are
shown on the number line.

4th rater 2nd rater 3rd rater 1st rater
0,000 0,245 0,253 0,361
X T T T T XX T T X 1
0,000 0,050 0,100 0,150 0,200 0,250 0,300 0,350 0,400

Figure 4. Displaying The Scale Values Related to Classifications Of Each Rater By Using Holistic Rubric On
The Number Line (B State Numerical Solution)
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4th rater 3rd rater 2nd rater 1st rater
0,000 0,113 0,151 0,215
>||\} T T >K §K T >K 1
0,000 0,050 0,100 0,150 0,200 0,250

Figure 5. Displaying The Scale Values Related to Classifications Of Each Rater By Using Analytical Rubric
On The Number Line (B State Numerical Solution)

When Figure 4 and Figure 5 are examined, it is seen that the scale value orders and ranges of the
classifications made using holistic and analytical rubrics differ from each other. In the classification made
by using the holistic rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 2nd rater, 3rd rater and 1st rater in terms of classification judgements. In the classification made by
using the analytical rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 3rd rater, 2nd rater and 1st rater in terms of classification judgements. This is also seen when the
matrix of frequencies is analyzed in the case of using both two rubrics, with the lowest scaling value 4th
rater ranked 264 performances in the lowest classification category. It is seen that rubric used causes a
change in the classification status of raters except the fourth and first raters.

Findings Related to Scaling with Classification Judgements D State
In the following figures (Figure 6 and Figure 7), the scale values obtained by D State Full data matrix
solution are shown on the number line.

4th rater 2nd rater 3rd rater 1st rater
0,000 0,179 0,185 0,301
X T T T XX T T X 1
0,000 0,050 0,100 0,150 0,200 0,250 0,300 0,350

Figure 6. Displaying The Scale Values Related to Classifications of Each Rater By Using Holistic Rubric on
The Number Line (D State Full Data)

4th rater 3rd rater 2nd rater 1st rater
0,000 0,121 0,158 0,184
X T T T T T X T % T X 1

0,000 0,020 0,040 0,060 0,080 0,100 0,120 0,140 0,160 0,180 0,200

Figure 7. Displaying The Scale Values Related to Classifications of Each Rater By Using Analytical Rubric
on The Number Line (D State Full Data)

When Figure 6 and Figure 7 are examined, it is seen that the scale value orders and ranges of the
classifications made using holistic and analytical rubrics differ from each other. In the classification made
by using the holistic rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 2nd rater, 3rd rater and 1st rater in terms of classification judgements. In the classification made by
using the analytical rubric, the scale value of the 4th rater is the lowest, followed by the scale values of
the 3rd rater, 2nd rater and 1st rater in terms of classification judgements. This is also seen when the
matrix of frequencies is analyzed in the case of using both two rubrics, with the lowest scaling value 4th
rater ranked 264 performances in the lowest classification category. It is seen that rubric used causes a
change in the classification status of referees/raters except the fourth and first referees/raters.

Comparison Of Scaling Findings with Classification Judgements B And D State

Table 18 compares the scale values obtained by different methods with the holistic and analytical
rubrics.
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Table 18.
Comparison of Scale Values Obtained By Different Methods with The Holistic and Analytical Rubrics
HOLISTIC RUBRIC ANALYTICAL RUBRIC

Referee/ B State B State D State Referee/ B State Full B State D State
Rater Full Data Numerical Rater Data Numerical
Number  Matrix Solution Number Matrix Solution
Raterl 0,246 0,361 0,301 Raterl 0,175 0,215 0,184
Rater2 0,120 0,245 0,179 Rater2 0,186 0,151 0,158
Rater3 0,124 0,253 0,185 Rater3 0,145 0,113 0,121
Raterd 0,000 0,000 0,000 Raterd 0,000 0,000 0,000

Examining Table 18, it appears that the classification of 264 performances in terms of problem-
solving skills using a holistic rubric by four raters produces only a difference in the scale interval and
does not cause a change in the order of scale values according to the preferred classification judgements
scaling method. It is seen that the classification of 264 performances in terms of problem-solving skills
using a analytical rubric by four raters produces a difference in the order of scale values between
solution from B full data matrix and other methods according to the preferred classification judgements
scaling method and changes intervals partially. The Spearman rho (rs) correlation coefficient was
calculated to examine the consistency between the scale values obtained as a result of the scaling
operations performed on the B state full data matrix, B state numerical solution, and D state full data
matrix. This finding is statistically significant/meaningful (p <0,01), while the findings of the study show
that there is a perfect correlation (rs = 1,00) between the scaling operations performed on the points
obtained with the holistic rubric. There is a partially high relationship between the values obtained from
the B full data matrix and other scaling methods (rs = 0,80) while the significance level is at 0.05 and
0,01 level non- significant relationship in the points obtained with the analytical rubric. This relationship
is statistically significant/meaningful (p <0,01), while there is a perfect correlation (rs = 1,00) between B
state numerical solution and the scaling operations with D state performed on the points obtained with
the analytical rubric.

Discussion, Conclusion, and Suggestions

In this study, it is tried to examine whether rubric type and scaling method with classification
judgements are effective on the differentiation of scale values. In the result of the study, it is seen that
scale values and orders differ by using analytical and holistic rubric. When classification judgements B
state full data scaling are applied on the data obtained from analytical and holistic rubrics, it is seen that
the type of rubric used only does not cause a change in the classification of the fourth referee/rater.
There is a change in scale orders of the referees except the fourth and the first ones in result of scaling
data obtained from analytical and holistic rubrics with B state numerical solution and D state
classification judgements. While the scaling method used in the case of using the holistic rubric does not
cause any difference in the scale values; it is seen that the rank order of the scale obtained from the B
full data matrix and the scale sequences obtained from the B rank numerical solution and D state full
matrices are different in the case of using the analytical rubric. Another important result of the study is
that when the analytical rubric is used, the scale orders obtained from the B state numerical solution
and D state full data matrix are not differentiated, whereas scale orders obtained from the B state full
data matrix are different, that is, B state is giving in itself inconsistent scale orders. It is thought that the
absence of assumptions in this differentiation may be effective.
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When the literature is examined it is seen that there is a limited number of scaling studies (Anil and
Giiler, 2006; Nartgiin, 2006; Kan, 2008; Giiler and Anil, 2009; Bal, 2011; Ozer and Acar, 2011; Ekinci et
al., 2012; Oztiirk et al., 2012). When these studies are examined, there are few studies to compare the
two scaling methods or approaches (Kan, 2008; Oztiirk et al., 2011). In addition, no scaling study with
classification judgements was found.

In the future studies in scaling with classification judgements of standard setting methods, whether
scale values differ or not and the reasons if there is any difference can be examined. Studies can be
made to compare different scaling methods. In addition, researchers should consider the assumptions of
methods when conducting scaling studies.
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Tiirkge Siirimui

Giris

Matematik Ogretmenleri Ulusal Konseyi ([NCTM], 2000) yayimlamis oldugu ilkelerde &grencinin
degerlendirilmesinin son yillarda yaygin bir sekilde kabul edilen 6grenme teorilerine bagh olarak
degismesi gerektigini vurgulamaktadir. Degerlendirme ilkesi, 6grencilerin neyi yapip yapamadiginin
yaninda, neyi bildigini degerlendiren, 6grencinin matematik 6grenmelerini destekleyen, 6grencilerin
farkh, 6zglin yollariyla gosterdikleri bilgilere imkan taniyan yoéntemlerle, 6grencinin yazili, sozIi ve
eylemsel olarak performansini agia cikaran cesitli degerlendirme teknik ve araglarin kullaniimasini
onermektedir. Performansa dayali durum belirleme yontemi ¢ocuklarin nasil disindugiinii ve bilgilerini
uygulamaya nasil koydugunu anlamayi saglar. Ogretmenler ilave 6grenme deneyimleri sunmak igin
Ogretim sireglerini performansa dayali durum belirleme ile harmanlayabilir (Brualdi, 1998).

Shepard (2000) sinif icerisinde yapilan degerlendirmelerin yapilandirmaci yaklasimla uyumlu olmasi
icin, ilk olarak; degerlendirme bigiminin ve iceriginin, her alanda problem ¢6zme becerilerini ve diistinme
bicimlerini daha iyi temsil edecek sekilde degistirilmesi gerektigini belirtmektedir. Wiggins’'e gore (1989:
s. 41); “egitim reformu degerlendirme sistemindeki degisikliklerle en iyi basariya ulasir”, cinki
degerlendirme sistemleri “6gretmenlerin gercekten ne Ogrettigine ve Ogrencilerin gercekten neler
dgrendigine karar verir.”. Ogrencilerin problem cézebilecekleri, akil yiritebilecekleri, bilgilerini giinliik
hayatta uygulayabilecekleri agik uclu etkinliklerin diizenlenmesi ve dolayisiyla, uygulanacak etkinliklerle
performansin belirlenmesi en keskin reform olmustur (Shepard, 2000).

Yapilandirmaci yaklasimda, 6grencilerin farkh bakis agilari kazanmalari 6nemlidir ve 6grenciler tek
dogru yaniti olmayan problemlerle degisik ¢6zim vyollari bulmaya tesvik edilirler (Vrasidas, 2000).
Resnick’e gore (1987) ise; 6gretmenlerin kullandiklari geleneksel degerlendirme yontemleri 6grencilerin
bilissel yeteneklerini dar bir alanda incelemekte ve onlarin edindikleri bilgileri diger disiplinlerle ve
gunlik hayatlarinda nasil kullandiklari ile iliskili olmamaktadir. Zollman ve Jones (1994)’un aktardig gibi;
geleneksel 6lgme yontemlerinin hakiki (gercek) 6grenme yerine, rekabete dayali basariyi sunmasi,
ogrencilerin birikimlerini 6lgmek yerine, sinav becerisine odaklanmasi, bunun neticesinde 6grencilerden
bazilarinin digerlerine oranla kaybeden olarak adlandirldigl, 6zglivensiz, sinav kaygisi olan, okul ve
o6gretmenlere karsi olumsuz tutuma sahip bireyler egitimde degeri diistirmesi ve 6n bilgiyi ve diisinme
becerilerini gbz ardi etmesi nedeniyle 6grencinin 6zelliklerinin 6lgilmesinde performansa dayali durum
belirleme gibi farkli yénelimler ortaya g¢ikmistir. Egitim politikalarini yapanlar tarafindan olusturulan
egitim ve egitim programlari reformu igin; performansa dayali durum belirlemenin, degerli arag¢ oldugu
g6z 6nlne alinilmalidir (Linn, 1993).

Performansa dayali durum belirlemede puanlayici/hakem kanilari da devreye girdiginden tercih
edilen puanlama yontemi onemlidir. Mertler’e (2001) gore; puanlama yodntemlerinin en ¢ok tercih
edilenleri kontrol listesi ve puanlama 6lgekleridir. Puanlama olgeklerinden ise performansa dayali durum
belirlemede en ¢ok kullanilan dereceli puanlama anahtari(rubric)dir. Dereceli puanlama anahtari,
genelde bir durum ve nitelik seviyesi belirleme igin Olcitleri yetkinden zayifa listeleyen bir iki sayfalik
dokiimandir (Andrade, 2001). Bir performansa dayali durum belirleme uygulamasinda dereceli
puanlama anahtarinin uygun yontem olup olmadigina karar vermek, hangi ders ya da sinif diizeyine
uygulandigindan ¢ok, 6lgmenin amaci ile ilgilidir (Moskal, 2000). Puanlama yonergeleri genellikle sonug
(holistik/buttinsel) ve stire¢ (analitik) odakli olmak tzere iki tirde olusturulmaktadir. Ne analitik dereceli
puanlama anahtarinin bitlinsel dereceli puanlama anahtarindan daha iyi oldugu, ne de bdtinsel
dereceli puanlama anahtarinin analitik dereceli puanlama anahtarindan daha iyi oldugunu séylemek
miimkindir. Her ikisi de performans degerlendirmenin icinde yer alir ve hangi tip dereceli puanlama
anahtarinin kullanilacagina karar verirken, degerlendirmenin amaci (Stire¢ mi? Uriin mii?), élgiilen nitelik
(Ogelere ayrisip, ayrismadigi), 6grenenler, hakemler vb. gibi degerlendirmeye temel teskil eden durum
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ve kosullar gbz 6nline alinmalidir (Atilgan, Dogan ve Kan, 2009). Problemler birkag bilesene (problemi
tanima, problemi tanimlama, analiz, 6nerilen yanitlar, deneyimleme, problemin sonucu) sahiptir. Her bir
bilesen 6zel maddeyle 6lgulebilir ya da bir maddeyle problem ¢ézmenin amacini (¢6zim) bitinuyle
(holistically) gosterebilir. Bu bizim ne ile ilgilendigimize: siregteki adimlarla 6grenci yetenegini
belirlemeyi isteyip, istemedigimize ya da 6grenci yeteneginin dogru yanita ulasip, ulasmadigi takip etmek
istememize, baglidir (Haladyna, 1997).

Analitik ve butlnsel dereceli puanlama anahtarlarinin karsilastiriimasina yoénelik alanyazindaki
¢alismalar incelendiginde daha ¢ok giivenirlik karsilastirmalari yapilmistir (Follman & Anderson, 1967;
Bauer, 1981; Klein ve digerleri, 1998; Boring, 2002; Alharby, 2006; Jonsson & Svingby, 2007).
Performansa dayali durum belirlemede kullanilan dereceli puanlama anahtarlarinin dlgeklenmesi ve
olgek degerlerinin karsilastirilmasina yénelik alanyazinda herhangi bir calismaya rastlanmamustir.

Olgeklemede kullanilan yaklasimlar denek tepkilerine dayali ve yargici kararlarina dayali yaklasimlar
olmak Gzere iki grupta toplanabilir (Turgut ve Baykul, 1992). Yargici kararlarina dayah olcekleme
yontemlerinde gozlemciler tarafsiz olarak her bir uyaricinin diger uyaricilara gére goéreceli durumunu
belirlerken, denek tepkilerine dayali yaklasimlarda ise madde ya da uyaricinin degil cevaplarin
Olceklenmesi amacini gudilar (Torgerson, 1958). Bu arastirmada kullanilan siniflama vyargilariyla
olgekleme yaklasimi yargici kararlarina dayali 6lgekleme yontemlerindendir.

Siniflama Yargilariyla Olgekleme

Siniflama yargilari kanunu, uyaricilarin ardisik araliklarla siniflandigi durumlarda, aralik sinirlariyla
uyaricilarin 6lcek degerleri arasindaki iliskileri belirleyen bir istatistiksel modeldir (Turgut ve Baykul,
1992).

Bu calismada siniflama yargilari kanunun uygulamalarindan biri olan ardisik araliklar yéntemi
kullanilmigtir. Ardigik araliklar yontemini ilk kullananlardan biri olan Saffir (1937), bu yontemden ilk defa
Thurstone’un s6z ettigini belirtmektedir. Guilford’'un mutlak 6lgekleme metodu (1938) ve Attneave’in
ikili derecelemeler metodu (1949), aslinda ardisik araliklar yonteminin ilk uygulamalar olarak
nitelendirilmektedir. Ardisik araliklar yonteminin gelistiriimesinde Thurstone’nun karsilastirmali yargilar
kanunun blyuk etkisinin oldugu ve ayrica, Edwards ve Thurstone’un (1952) bu yonteme katkisi oldugu
gorulmektedir (Turgut ve Baykul, 1992).

Alanyazindaki o6lgekleme c¢alismalari incelendiginde daha c¢ok ikili karsilastirmalar ve siralama
yargilariyla dlgekleme galismalarinin yapildigi gérilmektedir (Anil ve Giiler, 2006; Nartgiin, 2006; Kan,
2008; Ogretmen, 2008; Giiler ve Anil, 2009; Bal, 2011; Ozer ve Acar, 2011; Ekinci, Bindak ve Yildirim,
2012; Oztiirk, Ozdemir ve Gelbal, 2012). Siniflama yargilariyla &lcekleme ¢alismalarinin B Hali tam veri
matrisi ve sayisal ¢ozim ve D Hali tam verili matrisle elde edilen bulgularinin karsilastiriimasina iliskin
alanyazinda bir ¢alisma bulunmamaktadir. Ayrica dereceli puanlama anahtarindan elde edilen puanlarin
siniflama yargilariyla 6lgeklenmesine iliskin de herhangi bir ¢calisma yoktur. Bu bakimdan, bu ¢alismanin
alanyazina katki saglayacagi disliniilmektedir.

Aragtirmanin Amaci

Bu arastirmada analitik ve bitlunsel dereceli puanlama anahtariyla puanlanilan 6grenci
performanslarinin begenilme durumlarinin siniflama yargilarinin B ve D Halleriyle dlgeklenmesi ve elde
edilen olcek degerlerinin karsilastirilmasi amaglanmistir. Bu amagla asagidaki sorulara yanit aranmistir:

1. Analitik ve bltlnsel dereceli puanlama anahtarindan elde edilen puanlarin siniflama yargilari B Hali
¢ozlimuyle 6lceklenmesi sonucunda olgek degerleri farklilasmakta midir?

2. Analitik ve bltlnsel dereceli puanlama anahtarindan elde edilen puanlarin siniflama yargilari D Hali
¢6ziimuyle 6lgeklenmesi sonucunda 6lgek degerleri farklilasmakta midir?

3. B ve D Halleriyle elde edilen dlgek degerlerinin karsilastirmasi nasildir?
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Yoéntem
Aragtirma Turu

Arastirma var olan durumu ortaya ¢ikarip, genelleme amaci giitmemesi boyutuyla betimsel bir
arastirma nitegindedir.

Calisma Grubu

Arastirmanin calisma grubunu, 2011-2012 egitim-6gretim yilinda Kiitahya iline bagl bir ortaokulda
O0grenim goren 132 ilkdgretim ikinci kademe 6.,7.,8. sinif 68rencisi olugturmustur.
Tablo 1.

Ogrenci Demografik Bilgiler Frekans ve Yiizdeleri

Sinif Kiz Erkek Toplam

Diizeyleri f % f % f %

6. Sinif 28 46,6 32 53,4 60 45,45
7. Sinif 17 40,4 25 59,5 42 31,81
8. Sinif 13 43,3 17 56,6 30 22,72
Toplam 132 100
Toplam Performans 264

Calismada belirlenen 6grencilerin  problem ¢6zme becerilerini gosterdikleri 264 performans
dogrultusunda dort hakem/puanlayici tarafindan puanlanmistir. Hakemleri, farkli bélgelerde gorev yapan,
0-5 yil arasinda deneyimleri degisen, goniilli matematik 6gretmenleri olugturmustur.

Veri Toplama Araci

Once 6grencilerin giinlik yasama matematiksel problem ¢dzme becerisini aktarmayi hedefleyen iki
adet performans goreviyle uygulama yapilmistir. Ardindan puanlamayi yapmak icin analitik ve bitiinsel
dereceli puanlama anahtari kullanilarak veriler toplanmistir. Performans gorevleri ve dereceli puanlama
anahtarlan icin dort 6lgme ve degerlendirme uzmanindan, bir dilbilimciden, bir matematik egitimi
uzmanindan ve dokuz ilkgretim matematik 6gretmeninden uzman gorisi alinarak, 6lcme araclari
gecerlik yonlinden goézden gecirilip, gelistirilmistir. Dort puanlayicinin tek boyutlu yapiyr olgen iki
performans gorevini puanlamasindan elde edilen olgiimlerde Cronbach alpha givenirlik katsayilari
analitik dereceli puanlama anahtari icin 0,839-0,873 arasinda degisirken, biitiinsel dereceli puanlama
anahtari i¢in 0,834-0,863 arasinda degismektedir. Yine puanlayicilar arasi tutarhilhklar sinif igi iliski
katsayisi ile incelendiginde analitik dereceli puanlama anahtari igin 0,930, bitiinsel dereceli puanlama
anahtari icin 0,874 oldugu gorilmistir. Tim bu katsayilar incelendiginde olgiimlerin glvenilir oldugu
goriilmektedir.

Verilerin Analizi

Verilerin analizinde Microsoft Office Excel 2010 programindan yararlanilmistir. Verilerin analizinde
asagidaki basamaklar izlenmistir.

B ve D Haliyle Olgeklemede Ortak Asamalar

1. Asama: Analitik ve butlinsel dereceli puanlama anahtarindan elde edilen puanlara 264
performansin doért hakem tarafindan bes sinifli begenilme durumlarina gére elde edilen frekanslar
matrisinin elde edilir. Tablo 2 ve Tablo 3’'te frekanslar matrisine vyer verilmistir.
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Tablo 2.
Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Frekanslar Matrisi
SINIFLAR
Uj 1 2 3 4 5
1 48 47 62 57 50
2 54 51 66 54 39
3 52 48 76 49 39
4 84 55 43 38 44
Tablo 3.
Analitik Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Frekanslar Matrisi
SINIFLAR
Uj 1 2 3 4 5
1 44 35 51 50 84
2 38 41 58 55 72
3 43 33 63 60 65
4 50 42 64 47 61

2. Asama: Yigmali frekanslar matrisinin olusturulur. Tablo 4 ve Tablo 5'te yigmali frekanslar
matrisine yer verilmistir.

Tablo 4.

Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Yigmali Frekanslar
Matrisi

SINIFLAR
Uj 1 2 3 4 5
1 48 95 157 214 264
2 54 105 171 225 264
3 52 100 176 225 264
4 84 139 182 220 264
Tablo 5.

Analitik Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Yigmali Frekanslar
Matrisi

SINIFLAR

Uj 1 2 3 4 5
1 4 79 130 180 264
2 38 79 137 192 264
3 43 76 139 199 264
4 50 92 156 203 264

3. Asama: Yigmali oranlar matrisinin olusturulur. Tablo 6 ve Tablo 7’de yigmali oranlar matrisine
yer verilmistir.
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Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Yigmal Oranlar

Analitik Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Yigmal Oranlar

Tablo 6.
Matrisi
SINIFLAR
Uj 1 2 3 4
1 0,182 0,360 0,595 0,811
2 0,205 0,398 0,648 0,852
3 0,197 0,379 0,667 0,852
4 0,318 0,527 0,689 0,833
Tablo 7.
Matrisi
SINIFLAR
Uj 1 2 3 4
1 0167 0,299 0,492 0,682
2 0144 0,299 0,519 0,727
3 0163 0,288 0,526 0,754
4 0,189 0,348 0,591 0,769

4. Asama: Birim normal sapmalar matrisinin olusturulur. Tablo 8 ve Tablo 9’da birim normal
sapmalar matrisine yer verilmistir.

Tablo 8.

Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Birim Normal
Sapmalar Matrisi (Z)

SINIFLAR
Uj 1 2 3 4 Zjg
1 -0908 -0,359 0,240 0,880 -0,037
2 -0825 -0,259 0,379 1,046 0,085
3 -0852 -0,309 0431 1,046 0,079
4 -0,473 0,067 0,494 0,967 0,264
Tablo 9.

Analitik Dereceli Puanlama Anahtari Kullanilarak Performanslarin Siniflanmasina Ait Birim Normal
Sapmalar Matrisi (Z)

SINIFLAR
Uj 1 2 3 4 Zjg

1 0,967 -0,527 -0,019 0,473 -0,260
2 1,063 -0,527 0,047 0,605 -0,234
3 0,983 -0,560 0,066 0,686 -0,197
4 0,88 -038 0,230 0,735 -0,076

B Haliyle Tam Veri Matrisinden Olcekleme

B Hali tam veri matrisiyle dlceklemede ek olarak 5. ve 6. asamalar izlenir.
5. Asama: Birbirine komsu iki satir icin dogru grafigi olusturulup, ordinatlar eksenini kestigi yerin
temin edilmesi. Dogru grafigi denkleminden (y=ax+b) a ve b degerleri kullanilarak Sj ve t degerleri

hesaplanir.
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6. Asama:l, —S; = ng. O'J-2 + B formiiliinden elde edilen Sj=tg-aj.Zj formiilii kullanilarak élcek

degerleri hesaplanir. Olcek degerlerinin her iki dereceli puanlama anahtari igin hesaplanmasina Tablo 10
ve Tablo 11'de yer verilmistir.

Tablo 10.
Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Olcek Degerlerinin Hesaplanmasi islemleri
Uj al Zj aj*Zj Sj Sc
1 1000 -0,037 -0,037 0,256 0,246
2 1,049 0,085 0,089 0,130 0,120
3 1,079 0,079 0,085 0,134 0,124

4 0,792 0,264 0,209 0,010 0
Tablo 11.
Analitik Dereceli Puanlama Anahtari Kullanilarak Olgcek Dederlerinin Hesaplanmasi slemleri
uj al Zj aj*Zj Sj Sc
1 1,000 -0,260 -0,260 0,154 0,175
2 1,154 -0,234 -0,270 0,165 0,186
3 1,167 -0,197 -0,230 0,125 0,145
4 1,116 -0,076 -0,085 -0,021 0

B Haliyle Sayisal Céziimle Olgekleme

7.  Asama: Birim normal sapmalar matrisinde satir ve siitun toplamlari bulunup, ortalamasi alinir.
Sutun ortalamalari sinif Gst sinirlaridir.

8. Asama: Siutun ortalamalarinin genel ortalamadan sapmalari alinarak sinif Gst sinirlarinin
standart kaymasi (Ot) bulunur.

9. Asama: Satir elemanlarinin satir ortalamasindan sapmalari alinarak ya da uygun diger bir
yontemle, satir elemanlarinin standart kaymalari (Gzj) hesaplanir. B Hali sayisal ¢oztimUyle satir-situn
ortalama ve standart kaymalarin hesaplanmasi islemlerine Tablo 12 ve Tablo 13’te yer verilmistir.

Tablo 12.

Biitiinsel Dereceli Puanlama Anahtari Kullanilarak B Hali Sayisal Céziimiiyle Satir-Siitun Ortalama ve
Standart Kaymalarin Hesaplanmasi slemleri

SINIFLAR (g)
Uj 1 2 3 4 topZj Zj ss Zj
1 -0,908 -0,359 0,240 0,880 | -0,148 -0,037 0,770
2 -0,825 -0,259 0,379 1,046 0,341 0,085 0,808
3 -0,852 -0,309 0,431 1,046 0,316 0,079 0,832
4 -0,473 0,067 0,494 0,967 1,055 0,264 0,614
topZj -3,059 -0,860 1,544 3,940 1,564 Ss't tort r
ORT Zj -0,765 -0,215 0,386 0,985 0,391 0,755 0,098 0,7555
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Tablo 13.
Analitik Dereceli Puanlama Anahtari Kullanilarak B Hali Sayisal Céziimiiyle Satir-Siitun Ortalama ve
Standart Kaymalarin Hesaplanmasi islemleri
SINIFLAR (g)
Uj 1 2 3 4  topZj Zj ss Zj

1 -0,967 -0,527 -0,019 0,473 -1,040 -0,260 0,624
2 -1,063 -0,527 0,047 0,605 -0,937 -0,234 0,720
3 -0,983 -0,560 0,067 0,686 | -0,789 -0,197 0,730
4 -0,880 -0,389 0,230 0,735 | -0,304 -0,076 0,706
topZj -3,893  -2,002 0,325 2,499 | -3,071 Sst tort r
ORTZj -0,973 -0,501 0,081 0,625 -0,768 0,695 -0,192  0,694592
10. Asama: a; = S Sformiluyle a degerleri bulunur, ardindan aj*Zj degerleri bulunur.
o

11. Asama: Sj =t—aj.Z,- formiliyle 6lgek degerleri hesaplanir, baslangi¢c noktasi sifir olacak

sekilde gerekli 6telemeler yapilir. Her iki dereceli puanlama anahtari icin B Hali sayisal ¢ozimdiyle aj ve
oOlgek degerlerinin hesaplanmasi islemlerine Tablo 14 ve Tablo 15’te yer verilmistir.

Tablo 14.
Biitiinsel Dereceli Puanlama Anahtari Kullanilarak B Hali Sayisal Céziimiyle aj ve Olcek Dederlerinin
Hesaplanmasi [slemleri
aj aj*Zj Sj Sc
0,981 -0,036 0,134 0,361
0,935 0,080 0,018 0,245
0,908 0,072 0,026 0,253
1,231 0,325 -0,227 0,000

Tablo 15.
Analitik Dereceli Puanlama Anahtari Kullanilarak B Hali Sayisal Coziimiiyle aj ve Olcek Dederlerinin
Hesaplanmasi Islemleri

aj aj*Zj Sj Sc
1,114 -0,290 0,098 0,215
0,965 -0,226 0,034 0,151
0,951 -0,188 -0,004 0,113
0,983 -0,075 -0,117 0,000
D Haliyle Tam Veri Matrisinden Olcekleme

12. Asama: Z matrisinin situn ortalamalari alinarak sinif sinir degerleri kestirilir.

S.'=z.—27.;, - .
13. Asama: Dahasonra ! I formillyle matrisin genel ortalamasi hesaplanmis ve bu

ortalamadan satir ortalamalari gikarilarak uyaricilarin 6lgek degerleri kestirilir. Her iki dereceli puanlama
anahtari icin D Haliyle 6lcek degerlerinin hesaplanmasi islemlerine Tablo 16 ve Tablo 17’de yer verilmistir.
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Tablo 16.
Biitiinsel Dereceli Puanlama Anahtari Kullanilarak D Haliyle Olgek Dederlerinin Hesaplanmasi islemleri
SINIFLAR (g)
Uj 1 2 3 4 topZj Zj Sj Sc
1 -0,908 -0,359 0,240 0,830 | -0,148 -0,037 0,135 0,301
2 -0,825 -0,259 0,379 1,046 0,341 0,085 0,013 0,179
3 -0,852 -0,309 0,431 1,046 0,316 0,079 0,019 0,185
4 -0,473 0,067 0,494 0,967 1,055 0,264 -0,166 0,000
Genel
topZj -3,059 -0,860 1,544 3,940 1,564 ortalama
ORT Zj -0,765 -0,215 0,386 0,985 0,391 0,09776
Tablo 17.
Analitik Dereceli Puanlama Anahtari Kullanilarak D Haliyle Olcek Dederlerinin Hesaplanmasi islemleri
SINIFLAR (g)
Uj 1 2 3 4 topZj Zj Sj Sc
1 -0967 -0,527 -0,019 0,473 -1,040 -0,260 0,068 0,184
2 -1,063 -0,527 0,047 0,605 -0,937 -0,234 0,042 0,158
3 -0,983 -0,560 0,067 0,686 -0,789  -0,197 0,005 0,121
4 -0,880 -0,389 0,230 0,735 -0,304  -0,076 -0,116 0,000
Genel
topZj -3,893  -2,002 0,325 2,499 -0,768 ortalama
ORT
Zj -0,973 -0,501 0,081 0,625 -3,071 -0,192

Tim bu asamalarin ardindan bitlnsel ve analitik dereceli puanlama anahtarlarini kullanarak
performans gorevlerini puanlayan dort hakemin kararlarinin dlgek degerleri elde edilmistir.

Bulgular

Bir performansa dayali durum belirleme uygulamasinda matematik 6gretmeni dort hakemin 264
performansi  “0-3” baslangi¢ diizeyinde, “4-6” gelistirilebilir, “7-9” ¢irak, “10-12” kalfa, “13-15” usta
siniflandirma dizeylerini géstermek lizere; problem ¢dzme becerileri bakimindan 0-15 arasinda analitik
ve bitlnsel dereceli puanlama anahtari kullanarak puanlamalari istenmistir. Elde edilen
siniflandirmalarin doért hakemin problem ¢6zme becerisi bakimindan begenme bakimindan siniflama
vargilariyla 6lgeklenmesi B Hali, B Hali sayisal ¢6ziimi ve D Haliyle yapilmis ve elde edilen bulgularin
farkhlasip farklilasmadigi incelenmeye calisiimistir.

Siniflama Yargilari Tam Verili Matristen B Haliyle Olgekleme ile ilgili Bulgular

Asagidaki Sekil 2 ve Sekil 3’te B Hali tam veri matrisiyle elde edilen 6lgek degerlerinin sayi
dogrusunda gosterimlerine yer verilmistir.

4. hakem 2. hakem 3. hakem 1. hakem
0,000 0,120 0,124 0,246

X T T W T T XI 1
0,000 0,050 0,100 0,150 0,200 0,250

0,300

Sekil 2. Her Bir Hakemin Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait
Olcek Degerlerinin Sayi Dogrusunda Gésterilmesi (B Hali Tam Veri Matrisi)
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4. hakem 3. hakem 1. hakem 2. hakem
0,000 0,145 0,175 0,186

X T T T T T T T X T X T X 1
0,000 0,020 0,040 0,060 0,080 0,100 0,120 0,140 0,160 0,180 0,200

Sekil 3. Her Bir Hakemin Analitik Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait Olcek
Degerlerinin Sayi Dogrusunda Gésterilmesi (B Hali Tam Veri Matrisi)

Sekil 2 ve Sekil 3 incelendiginde butlinsel ve analitik dereceli puanlama anahtarlari kullanilarak
yapilan siniflandirmalarin 6lgek degeri siralarinin ve araliklarinin farklilastig gérilmektedir. Batinsel
dereceli puanlama anahtari kullanilarak yapilan siniflandirmada 4. Hakemin 0lgek degeri en dusik,
ardindan 2. Hakemin, 3. Hakemin ve 1. Hakemin siniflandirma yargilarinin 6lgek degerleri gelirken;
analitik dereceli puanlama anahtari kullanilarak yapilan siniflandirmada ise 4. Hakemin 6lgek degeri en
dusik, ardindan 3. Hakemin, 1. Hakemin ve 2. Hakemin siniflandirma yargilarinin 6lgek degerleri
gelmektedir. Bu durum her iki dereceli puanlama anahtari kullanilmasi durumunda frekanslar matrisi
incelendiginde 4. Hakemin 264 performansi en disik siniflama kategorisine koydugu en disiik 6lgcek
degeriyle de gorilmektedir. Kullanilan dereceli puanlama anahtarinin doérdinct hakem disindaki
hakemlerin siniflandirma durumlarinda degisiklige neden oldugu goérilmektedir.

Siniflama Yargilari B Hali Sayisal Céziimle Olgekleme ile ilgili Bulgular

Asagidaki sekillerde (Sekil 4 ve Sekil 5) B Hali sayisal ¢oziimle elde edilen dlgek degerlerinin sayi
dogrusunda gosterimlerine yer verilmistir.

4. hakem 2. hakem 3. hakem 1. hakem
0,000 0,245 0,253 0,361
X T T T T XX T T X 1
0,000 0,050 0,100 0,150 0,200 0,250 0,300 0,350 0,400
Sekil 4. Her Bir Hakemin Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait
Olcek Degerlerinin Sayr Dogrusunda Gésterilmesi (B Hali Sayisal C6ziim)
4. hakem 3. hakem 2. hakem 1. hakem
0,000 0,1\}/3 0}|1<51 0,3/15
/N T T /N T 7N 1
0,000 0,050 0,100 0,150 0,200 0,250

Sekil 5. Her Bir Hakemin Analitik Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait Olgek
Degerlerinin Sayi Dogrusunda Gésterilmesi (B Hali Sayisal Céziim)

Sekil 4 ve Sekil 5 incelendiginde butlinsel ve analitik dereceli puanlama anahtarlari kullanilarak
yapilan siniflandirmalarin 6lgek degeri siralarinin ve araliklarinin farkhlastigr gérilmektedir. Batiinsel
dereceli puanlama anahtari kullanilarak yapilan siniflandirmada 4. Hakemin olgek degeri en dusik,
ardindan 2. Hakemin, 3. Hakemin ve 1. Hakemin siniflandirma yargilarinin 6lgek degerleri gelirken;
analitik dereceli puanlama anahtari kullanilarak yapilan siniflandirmada ise 4. Hakemin 6lcek degeri en
dislik, ardindan 3. Hakemin, 2. Hakemin ve 1. Hakemin siniflandirma yargilarinin 6lcek degerleri
gelmektedir. Bu durum her iki dereceli puanlama anahtari kullanilmasi durumunda frekanslar matrisi
incelendiginde 4. Hakemin 264 performansi en disik siniflama kategorisine koydugu en disiik 6lgek
degeriyle de goriilmektedir. Kullanilaran dereceli puanlama anahtarinin ikinci ve i¢lincii hakemin yaptig
siniflamalara ait 6lgek siralarinda degisiklige neden oldugu bulunmustur.

Siniflama Yargilari D Haliyle Olgekleme ile ilgili Bulgular

Asagidaki sekillerde (Sekil 6 ve Sekil 7) D Hali tam veri matrisiyle ¢6zimle elde edilen 6lgek
degerlerinin sayl dogrusunda gosterimlerine yer verilmistir.
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4. hakem 2. hakem 3. hakem 1. hakem
0,000 0,179 0,185 0,301
* T T T XX T T X 1
0,000 0,050 0,100 0,150 0,200 0,250 0,300 0,350
Sekil 6. Her Bir Hakemin Biitiinsel Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait
Olcek Degerlerinin Sayi Dogrusunda Gésterilmesi (D Hali Tam Verili)
4. hakem 3. hakem 2. hakem 1. hakem
0,000 0,121 0,158 0,184
X T T T T T X T % T * 1
0,000 0,020 0,040 0,060 0,080 0,100 0,120 0,140 0,160 0,180 0,200

Sekil 7. Her Bir Hakemin Analitik Dereceli Puanlama Anahtari Kullanilarak Yaptigi Siniflamalara Ait Olgek
Degerlerinin Sayi Dogrusunda Gésterilmesi (D Hali Tam Verili)

Sekil 6 ve Sekil 7 incelendiginde butlinsel ve analitik dereceli puanlama anahtarlari kullanilarak
yapilan siniflandirmalarin 6lgek degeri siralarinin ve araliklarinin farklilastig gériilmektedir. Batinsel
dereceli puanlama anahtari kullanilarak yapilan siniflandirmada 4. Hakemin 6lgcek degeri en dustk,
ardindan 2. Hakemin, 3. Hakemin ve 1. Hakemin siniflandirma yargilarinin 6lgek degerleri gelirken;
analitik dereceli puanlama anahtari kullanilarak yapilan siniflandirmada ise 4. Hakemin 6lgek degeri en
diistik, ardindan 3. Hakemin, 2. Hakemin ve 1. Hakemin siniflandirma yargilarinin 6lgek degerleri
gelmektedir. Bu durum her iki dereceli puanlama anahtari kullanilmasi durumunda frekanslar matrisi
incelendiginde 4. Hakemin 264 performansi en disik siniflama kategorisine koydugu en dusik olgek
degeriyle de gorulmektedir. Kullanilan dereceli puanlama anahtarinin dérdiincti hakem ve birinci hakem
disindaki hakemlerin siniflandirma siralarinda degisiklige neden oldugu gérilmektedir.

Siniflama Yargilari B Ve D Halleriyle Olgekleme Bulgularinin Karsilastiriimasi

Tablo 18'de bitlinsel ve analitik dereceli puanlama anahtariyla farkli yontemlerle elde edilen dlgek
degerlerinin karsilastirilmasi yapilmistir.

Tablo 18.
Biitiinsel ve Analitik Dereceli Puanlama Anahtariyla Farkli Yéntemlerle Elde Edilen Olcek Degerlerinin
Karsilastiriimasi
BUTUNSEL DERECELi PUANLAMA ANAHTARI ANALITIK DERECELI PUANLAMA ANAHTARI
Hakem B Hali B Hali D Hali Hakem B HaliTam B Hali D Hali
T e © e
Veri Matrisi
Matrisi
Hakeml 0,246 0,361 0,301 Hakem1 0,175 0,215 0,184
Hakem2 0,120 0,245 0,179 Hakem?2 0,186 0,151 0,158
Hakem3 0,124 0,253 0,185 Hakem3 0,145 0,113 0,121
Hakem4 0,000 0,000 0,000 Hakem4 0,000 0,000 0,000
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Tablo 18 incelendiginde bdtiinsel dereceli puanlama anahtari kullanilarak doért hakemin 264
performansi problem ¢dzme becerisi bakimindan siniflandirmalarinin tercih edilen siniflama yargilariyla
Olcekleme yontemine gore 6lgek degerlerinin sirasinda bir degisiklife neden olmadigl yalnizca 6lgek
araliginda bir farklilasma olusturdugu gorilmektedir. Analitik dereceli puanlama anahtari kullanilarak
dort hakemin 264 performansi problem ¢ézme becerisi bakimindan siniflandirmalarinin tercih edilen
siniflama yargilariyla 6lgekleme yontemine gore 6lgek degerlerinin sirasinda B Hali tam veri matrisinden
¢6zlim ile diger yontemler arasinda bir farklilagmaya sebep oldugu, ayni zamanda araliklari da kismen
degistirdigi gorulmektedir. B Hali tam verili matristen, B Hali sayisal ¢6ziimden ve D Hali tam verili
matrisle yapilan 6lgekleme islemleri sonucunda elde edilen 6lgek degerleri arasindaki tutarligi incelemek
icin Spearman rho (rs) korelasyon katsayisi hesaplanmistir. Calismanin bulgulari, bitinsel dereceli
puanlama anahtari ile elde edilen puanlarda yapilan 6lgekleme islemleri arasinda mikemmel dizeyde
(rs=1,00) bir iliski oldugunu gosterirken, bu iliski istatistiksel olarak manidardir (p<0,01). Analitik dereceli
puanlama anahtari ile elde edilen puanlarda yapilan B Hali tam verili matristen elde edilen degerler ile
diger olcekleme yontemleri arasinda kismen yiksek diizeyde (rs=0,80) ve 0,05 diizeyinde manidar, 0,01
diizeyinde ise manidar olmayan bir iliski vardir. Analitik dereceli puanlama anahtari ile elde edilen
puanlarda yapilan B Hali sayisal ¢6ziim ve D hali ile 6lgekleme islemleri arasinda ise milkemmel diizeyde
(rs=1,00) bir iliski oldugunu gosterirken, bu iliski istatistiksel olarak manidardir (p<0,01).

Sonug, Tartisma ve Oneriler

Bu arastirmada dereceli puanlama anahtari tiri ve kullanilan siniflama yargilariyla 6lgekleme
yonteminin oOlcek degerlerinin farklilasmasinda etkili olup olmadigi incelenmeye calisiimistir. Arastirma
sonucunda analitik ve bitiinsel dereceli puanlama anahtari kullanilarak elde edilen 6lgek degerlerinin ve
sirasinin farkhlastigr gorilmdistar. Siniflama yargilari B Hali tam veri matrisi ile 6lgekleme analitik ve
butlinsel dereceli puanlama anahtarindan elde edilen verilere uygulandiginda kullanilan dereceli
puanlama anahtari tiriiniin sadece doérdiincii hakemin siniflandirma sirasinda degisiklige neden olmadigi
gorulmektedir. Analitik ve biitlinsel dereceli puanlama anahtarindan elde edilen verilerin B Hali sayisal
¢6zimle ve D Haliyle siniflama yargilariyla dlgceklenmesi sonucunda doérdinci ve birinci hakem disindaki
hakemlerin 6lgcek siralarinda degisiklik olmustur. Bitlinsel dereceli puanlama anahtari kullaniimasi
durumunda kullanilan 6lgekleme yontemi Olgek degerlerinin sirasinda farklilasmaya neden olmazken,
analitik dereceli puanlama anahtari kullanilmasi durumunda B Hali tam veri matrisiyle elde edilen dlgek
siralari ile B Hali sayisal ¢ozim{ ve D Hali tam verili matristen elde edilen 6lgek siralarinin farkhhik
gosterdigi gorulmistir. Arastirma sonucunda bir diger 6nemli sonug ise analitik dereceli puanlama
anahtari kullanilmasi durumunda B Hali sayisal ¢dziim ile D Hali tam veri matrisinden ¢6ziimiinden elde
edilen 6lgek siralarinin farklilasmadigi gorilirken; B Hali tam verili matristen elde edilen 6lgek siralarinin
farkh olmasi, yani B Halinin kendi icinde tutarsiz 6lgek siralari vermesidir.

Alanyazin incelendiginde sinirli sayida dlgekleme calismasinin oldugu gorilmektedir (Anil ve Giler,
2006; Nartgiin, 2006; Kan, 2008; Ogretmen, 2008; Giiler ve Anil, 2009; Bal, 2011; Ozer ve Acar, 2011;
Ekinci ve digerleri, 2012; Oztiirk ve digerleri, 2012). Bu galismalar incelendiginde iki yéntemin ya da
yaklasimin karsilastirilmasina yénelik calismalar oldukca azdir (Kan, 2008; Oztiirk ve digerleri, 2011).
Ayrica alanyazinda siniflama yargilariyla 6lgekleme galismasina rastlanmamistir.

ileride yapilacak arastirmalarda standart belirleme yéntemlerinin siniflama yargilariyla dlgekleme
calismasinda 0Olgcek degerlerini farklhlasip farklilasmadigi ve farkllasma varsa bunun nedenleri
incelenebilir. Farkli Olgcekleme yontemlerinin karsilastirmasina yonelik calismalar yapilabilir. Ayrica
arastirmacilar olgcekleme calismasi yaparken yontemlerin sayiltilarini da géz 6niine almalidirlar.
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