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Abstract

The aim of the study is to examine the reliability estimations of written expression skills analytical rubric based
on the Classical Test Theory (CTT), Generalizability Theory (GT) and Item Response Theory (IRT) which differ
in their field of study. In this descriptive study, the stories of the 523 students in the study group were scored by
seven raters. CTT results showed that Eta coefficient revealed that there was no difference between the scoring
of'the raters (n =.926); Cronbach Alpha coefficients were over .88. GT results showed that G and Phi coefficients
were over .97. The students’ expected differentiation emerged, the difficulty levels of the criteria did not change
from one student to another, and the consistency between the scores among raters was excellent. In the Item
Response Theory, parameters were estimated according to Samejima’s (1969) Graded Response Model and item
discrimination differed according to the different raters. According to b parameters, for all the raters; individuals
are expected to be at least -2.35, -0.80, 0.41 ability level in order to be scored higher than 0, 1 or 2 categories
respectively with .50 probability. Marginal reliability coefficients were quite high (around .93). The Fisher Z*
statistic was calculated for the significance of the difference between all reliability estimates. GT revealed more
detailed information than CTT in the explanation of error variance sources and determination of reliability; while
IRT provided more detailed information than CTT in determining the item-level error estimations and the ability
level. There was a significant difference between the estimated parameters of CTT and GT in interrater reliability
(p < .05); there was no significant difference between the parameters predicted according to CTT and IRT (p >
.05).

Key Words: Classical test theory, generalizability theory, item response theory, interrater reliability, reliability,
rubric.

INTRODUCTION

Nowadays, the aim of education is to educate individuals as producers of knowledge in line with the
needs of society. Individuals who produce knowledge are, at the same time, critical thinkers, problem-
solvers, and researchers. In this respect, changing education policies require a change in the
measurement and evaluation methods as well. These changes increased the use of evaluation materials
and studies related to the higher level of thinking skills (Kutlu, Dogan & Karakaya, 2014).

There are many ways that enable individuals to demonstrate their high-level skills. However, the most
important means of transforming abstract thoughts into concrete form is writing or writing skills.
Writing is defined as thinking on thinking. It also allows individuals to expand their thoughts by
organizing information (Karatay, 2015).
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While studies are carried out to measure written expression skills in developed countries in detail, a
common study is not carried out on determining the deficiencies of students in this field in our country.
Moreover, the lack of a common writing approach in the teaching process also makes it difficult to
follow the development of the students’ written expression skills. Therefore, it is not possible to
identify learning deficiencies and provide constructive feedback regarding these deficiencies (Karatay,
2015). Therefore, the present study investigates the evaluation of the storytelling, which is one of the
written expression skills.

It is necessary to obtain a valid and reliable measurement as well as the suitability of the criterion to
make a correct decision about the students. As the errors involved in the measurement process
decrease, the reliability of the measurement process increases, and therefore, the accuracy of the
decision we make about the individual trait measured increases (Kdse, 2014). Therefore, measurement
theories somehow differ depending on the purpose of use, limits, and how to use the results of
measurement, just as Classical Test Theory (CTT), Generalizability Theory (GT) and Item Response
Theory (IRT) differ from one another.

According to the CTT, the score a person receives from any test is the observed score, and this score
indicates the degree of presence of the property measured by the test. In addition, when some
assumptions are met, the observed score is estimated by the sum of a person’s true score and the error
score. In CTT, this error score is only one score, which is the sum of random errors that are caused by
the individual, measurement expert, the environment, the rater, etc. In the GT, which is an extension
of CTT and variance analysis, these error sources are included in the measurement processes in order
to control them. The greatest advantage of the GT is that it can partition the variances into different
error sources. While CTT is concerned with the reliability of measurements obtained from a group of
individuals; GT is concerned with generalizing measurements beyond the measurements, materials,
and raters obtained from a group of individuals. Thus, with a single analysis, a single reliability
estimation can be made in CTT, and the data can be interpreted under reliability and generalizability.
The results obtained by the generalizability study in GT prepare the basis for decision studies so that
the effect of the changes in raters, number of items, etc. on reliability estimations can be determined.
The accurate estimation of the population where all observation conditions and sources of variability
take place provides a new perspective on the difference between reliability and validity. However,
validity and reliability studies in CTT require different analyzes. While CTT gives us the variability
from all error sources as a single estimate, GT provides the opportunity to examine the error sources
such as students, items, and raters together and if there is a variation between students they are called
measurement object. Measurement object may change depending on the purpose of the study, and it
can be item or rater. The way that variation sources (fixed or random facet) are chosen determines the
generalizability of the source. The source of a fixed variable is limited to the measurement situation.
Therefore, it will be difficult to comment on the generalization of the measurement results even if the
source of error decreases, and the measurement accuracy increases. In addition, a single reliability
coefficient can be estimated in CTT when relative and absolute assessments are to be taken, while two
different reliability coefficients can be estimated in GT according to the fact that individuals are
compared to other individuals or treated free from the group. Different patterns can be used depending
on whether a source of variability is observed in all conditions of the other source of variability in GT.
It is possible to make estimations for all sources of variability when using the crossed design only
(Brennan, 2000; Cardinet, Johnson & Pini, 2010; Gulliksen, 1950; Giiler, Kaya-Uyanik & Tasdelen-
Teker, 2012; Shavelson & Webb, 1991).

In the IRT whole-test and item-level analyses are performed with the relationship between ability
estimations and response patterns. In IRT the degree of the latent trait in individuals can be calculated
with ability estimations independent from items and with item parameters independent from the
sample (Atilgan, 2005; Baykul, 2010; Erkus, Siinbiil, Omiir-Siinbiil, Asiret & Yormaz, 2017). IRT
estimates item-based error using the response patterns given to each item. For reliability and validity
of three parameter model, the parameters of a, b, ¢, and 0 are examined, and the marginal reliability
coefficients are estimated (Baker, 2016; DeMars, 2016). IRT, which is based on fixed variability
source, has no purpose of generalizing differently from GT. The difficulty of providing IRT with the
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assumptions of unidimensionality and local independence also makes it difficult to use this theory
(Ayala, 2009; Hambleton & Jones, 1993; Hambleton, Swaminathan & Rogers, 1991; Ostini & Nering,
2006).

Purpose of the Study

The purpose of the present study is to compare the reliability estimation methods based on CTT, GT,
and IRT by using written expression skill scores which are one of the high-level thinking skills of the
students and to provide a theoretical contribution to the field by determining their superiorities and
differences, limitations and assumptions.

This study is also important in terms of providing the assumptions for the three theories and revealing
the findings and interpretations about the difficulties and solutions that the researchers may face
concerning the applicability of these theories.

The literature shows that the studies comparing the two theories are more in number than the studies
comparing the three theories (Brennan, 2011; Giiler, 2008). In the studies which CTT and GT have
compared the reliability in terms of internal consistency scores that were obtained from the scales,
Kendall’s concordance coefficient for non-parametric tests in the occurrence of more than two
measures, and G and Phi coefficients obtained by using crossed design in GT were calculated. In
general, the results showed that the GT has more detailed results than CTT, and when the number of
items and raters increased, the generalizability and reliability coefficients increased as well. For future
studies, it is suggested that different items, raters or designs may be used for the same analyses and
that the results may be compared by doing analyses in IRT (Bagci, 2015; Biyiikkidik, 2012;
Deliceoglu, 2009; Giiler, 2011; Oztiirk, 2011; Salgam, 2016; Yelboga & Tavsancil, 2010).

In studies that compare CTT with IRT, it is generally aimed to compare the item parameters, and it
has been observed that large-scale study groups were used with the tests with two-category items.
Although they are generally similar in item parameters, it is concluded that IRT provides more detailed
results than CTT; CTT is useful in pass-fail decisions; IRT is superior in item invariance or
individualized test. Although there is not much research based on reliability comparison, the a and b
parameters have been examined on the basis of the item, and it has been seen that reliability
interpretations are made only on the item and test functions (Celen & Aybek, 2013; Dogan &
Tezbasaran, 2003; Gelbal, 1994; ilhan, 2016; Kan, 2006; Kelecioglu, 2001; Kim & Feldt, 2010; Koch,
1983; Kose, 2015; Lee, Torre & Park, 2012; Morales, 2009; Nartgiin, 2002; Ozdemir, 2004; Ozer-
Ozkan, 2012; Sebille et al., 2010; Siinbiil, 2011).

In the studies comparing the GT and IRT, many facet Rasch measurement model (MFRMM) is
generally used. While GT is used to obtain the group and general information, MFRMM is used to
obtain information about the sources of variability of items. Apart from examining the sources of
variability, the estimation of the reliability coefficients for IRT was not mentioned (Arsan, 2012; Kim
& Wilson, 2009; Ure, 2011).

The theories to be used vary depending on the purpose of the researchers, the measurement tool, the
data collection method, the measurements obtained, the distribution of measurements, the sampling,
the purpose for which the measurements are used and the limitations of the theories. However, a
common point of view is that using at least two theories together yields more reliable results. This
study compares the CTT, GT, and IRT in the reliability estimation of the scores obtained from a scale
which is scored polytomously in line with the suggestions of the studies in the literature.

METHOD

In this study, the techniques used in estimations of reliability in CTT, GT, and IRT methods will be
compared by using the story writing skill rubric. This study is a descriptive study, as it just presents
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the results as it is without questioning causality or making comparisons and without the effort of
determining the relationship or the difference (Erkus, 2017).

Study Group

The study group consisted of 523 primary and secondary school students. The data were collected in
the spring of 2017. One school was in Karabiik and the other was in Gaziantep. The distribution of
students across province and class levels is as follows:

Table 1. Distribution of Students in the Study Group Across Province and Class
39Grade 4" Grade 5" Grade 6 Grade 7" Grade Total

Karabiik 50 28 18 36 26 158
Gaziantep 52 58 98 74 83 365
Total 102 86 116 110 109 523

Two teachers from Bursa, three from Karabiik, one from Gaziantep and one from Ankara volunteered
for scoring the data. Work experience of teachers varies between two and ten years. One of them is
Turkish teacher, five of them are elementary school teachers, and the last one is an assessment expert.

Data Collection Instruments and Procedure

In this study, the students were asked to write a story according to the criteria given in the determined
subjects. Since this practice was done within the class hour, the students and the teachers were chosen
voluntarily. The themes of the forms were unanimously voted by three academicians who work in the
fields of Elementary School Teaching, Turkish Education and Curriculum Development in Education.
The theme for 3" grade is forest, for 4" grade is colors, for 5" grade is books, for the 6" grade is
teacher, and for 7" grade is discrimination.

Written stories were scored by seven raters according to the written expression skill (analytical) rubric.
Each of the raters is provided with the necessary training on how to use the rubric. Scoring range is 0-
3, and the highest score that can be obtained from the rubric for 11 criteria is 33, and the lowest score
is 0.

Data Analysis

IBM SPSS 22 was used for Eta correlation and Cronbach’s Alpha (a) coefficients for CTT, Edu-G
6.1e were used for G and Phi (¢) coefficients for GT, and Multilog 7.03 was used for a, b1, b2, bs (b:
parameters of step functions) parameters, and information functions for IRT analysis. In order to
compare the reliability coefficients, t-test was performed for the significance of the difference between
the two correlation coefficients using Fisher’s Z transformation in Microsoft Office Excel 2016
program. For normality assumptions, graphs in IBM SPSS 22, skewness and kurtosis coefficients in
Microsoft Office Excel 2016 program were examined. The principal components analysis in SPSS 22
for the assumptions of unidimensionality and local independence were calculated. For model-data fit,
the differences between observed and expected ratios in Multilog 7.03 program were investigated.

RESULTS

The skewness and kurtosis coefficients were calculated with Microsoft Excel 2016 before starting
analysis under CTT. The skewness coefficients of all grade levels are between -0.612 and 0.873. The
kurtosis coefficients are between -1.491 and 0.735. In this case, it can be said that the distribution of
data is not skewed and that the kurtosis is acceptable. The results reveal a normal distribution.
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Before moving on to the sub-problems of the research, descriptive statistics of the total scores which
were scored by seven raters are given below.

Table 2. Descriptive Statistics of the Total Scores Across Grade Levels which were Scored by Seven
Raters

Grade Raters Min Max Mean Std. Deviation Grade Raters Min Max Mean Std. Deviation
Levels Levels
3 1 2 32 1151 6.456 6 1 0 33 17.84 9.059
N =102 2 2 32 1151 6.565 N =110 2 0 33 17.60 9.201
3 1 32 11.80 6.236 3 0 33 17.70 9.095
4 2 32 11.83 6.456 4 0 33 17.95 8.931
5 2 33 12.28 6.692 5 0 33 18.16 9.064
6 5 31 16.45 5.538 6 4 32 21.01 6.905
7 4 32 1411 6.038 7 4 33 19.89 8.275
4 1 1 33 12.70 8.889 7 1 4 33 23.28 7.277
N =86 2 1 33 1242 8.982 N =109 2 4 33 22.89 7.288
3 1 33 12.19 9.145 3 4 33 22.89 6.915
4 1 33 12.83 9.131 4 4 33 23.05 7.099
5 1 33 1251 9.176 5 4 33 22.96 6.987
6 1 31 17.06 6.886 6 3 33 23.22 7.186
7 3 33 15.04 6.364 7 3 33 21.31 7.267
5 1 1 32 14.26 8.012 Total 1 0 33 16.10 9.018
N =116 2 1 33 14.24 8.285 N =523 2 0 33 15.92 9.080
3 1 33 13.90 8.092 3 0 33 15.88 8.948
4 1 33 14.05 8.325 4 0 33 16.11 9.002
5 1 33 13.92 8.305 5 0 33 16.15 9.032
6 6 31 19.80 6.264 6 1 33 19.66 7.007
7 4 32 18.37 7.198 7 3 33 1792 7.601

Table 2 shows that the scores given to the students range between 1.00 and 33.00 in the 39, 4", 5% and
7"-grade levels; however, for the 6™ grade, it is between .00 and 33.00. In all levels, the 6™ rater scored
with a higher mean than the other raters, and as the grade levels increased, the means of the scores
given by each rater increased as expected. The most homogeneous scoring was done by 6" rater for
the 3'9, 5™, 6™ grades and all students (total); by 7" rater for the 4"" grade; by 3" rater for the 7" grade.

Results of Classical Test Theory

The Eta correlation coefficient was calculated using the random block ANOVA results for the
consistency of the scores of the seven raters. As a result, it was observed the degree of agreement
between the raters who scored the story writing skill of each student was = .926 for 11 items, which
shows us that the fit among the raters is high. However, this correlation coefficient does not provide
us whether each rater scored correctly. For this reason, Cronbach’s Alpha (o) internal consistency
coefficient was calculated for the reliability of the scores given by the seven raters to the writings of
523 students.

Table 3. Cronbach a Internal Consistency Coefficients for Each Rater

Raters
1 2 3 4 5 6 7
.936 .936 .934 937 .938 .880 .901

Table 3 reveals that the scores of each rater are quite high (over .88). In particular, the reliability
coefficients of the scores of the first five raters and the seventh rater are considerably high (.90 and
above).
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Results of Generalizability Theory

In order to calculate the variance and percentages obtained by the G study, seven raters (p) were asked
to rate the writings of 523 students (b) using 11 criteria (0), and a completely crossed pattern (bxoxp)
was applied. The main effects of b, 0 and p in this pattern and the effects of bo, bp, op, bop are
presented in the table below.

Table 4. Estimated Variances in G study and their Percentages in Total Variance

Source of Variance  df Sum of Squares Mean Square Variance Percentage
b 522 21401.956 41.000 .525 445

0 10 1028.432 102.843 .015 1.3

p 6 72.255 12.043 -.006 .0

bo 5220 4715.283 .903 .059 5.0

bp 3132 565.278 181 -.028 .0

op 60 2808.594 46.810 .089 7.5

bop 31320 15447.874 493 493 41.8

Total 100

It was found that the variance value (.525) estimated for the main effect of the student variable (b)
explained 44.5% of the total variance. This variance component for the population score shows how
the students differ from each other in a systematic way. The highest (the first rank) value of the
variance component is the desired outcome.

The percentage of the estimated error variance (.015) for the main effect of the criterion variable (0)
is 1.3%. The low value indicates that there is not much variation among item difficulties.

The percentage of total variance estimation of the predicted error variance value for the main effect of
the rater (p) was 0% (-.006, negative values are rounded to zero since the variance cannot be negative).
This value gives the degree of variation among the scores of the raters. Because this value is zero, it is
an indication of the excellent consistency between the scores of the raters.

The error variance component resulting from the student-criterion (bo) interaction is the difference in
students’ responses from one criterion to another. The estimated variance value (.059) for this
interaction accounted for 5% of the total variance. Accordingly, the difficulty levels of the criteria do
not differ much from one student to another.

The error variance component (-.028) resulting from the interaction of the student-rater (bp) explains
0% of the total variance. This value indicates that if a rater gave a high score to a student, other raters
gave a high score to that student as well.

The error variance value (.089) resulting from the criterion-scoring (op) interaction accounts for 7.5%
of the total variance. This value implies the extent to which a rater is strict when scoring a criterion
and flexible when scoring another.

The student-criterion-rater (bop) (residual) variability source is the variability caused by the interaction
of the student, the criterion, and the raters and by the random errors. This error variance value (.493),
which is the second highest, accounts for 41.8% of the total variance. This value is an indicator of the
existence of systematic or random variability sources that cannot be measured in this study by the
interaction between students, criteria, and raters.

G and Phi coefficients which are estimated as a result of the decision studies performed by doubling
the number of criteria and decreasing it by 2, 6; decreasing the number of raters by 2, 4, 5 and
increasing it by 1 are given in the table below.
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Table 5. G and Phi (¢) Coefficients Obtained from the D Study on Measurement of Written Expression
Skills of Students

Number of the Raters

2 3 5 7 8
Number Phi G Phi G Phi G Phi G Phi
of criteria

5 89 878 922 907 943 932 953 o4 9% 047
9 939 928 955 946 968 961 973 968 975 970
11 950 941 963 956 973 968 978 974 980 975
22 974 969 981 977 987 984 989 987 990 987

Table 5 shows the result of the real application where 11 criteria were scored by seven raters in which
the G coefficient is .978, and ¢ coefficient is .974. The table also reveals that ¢ coefficient is smaller
than the G coefficient under similar conditions. Due to the high value of the obtained results, instead
of examining the increase in the criteria and raters in D studies, it was tried to obtain values closer to
.80 to ensure practicality.

While the smallest G and ¢ coefficients were .896 and .878 respectively when there were five criteria
and two raters. The biggest G and ¢ coefficients were .990 and .987, respectively when there were 22
criteria and eight raters. G and ¢ coefficients decreased when the number of raters was decreased, and
the number of criteria was fixed. G and ¢ coefficients increased when the number of raters was
increased. However, G and ¢ coefficients decreasingly increased after a certain number of items and
the raters.

Results of Item Response Theory

One of the polychotomous IRT models: Samejima’s graded response model (GRM)

First of all, it is necessary to check the assumptions of IRT. The normality distribution of the data was
shown in the CTT analyses. In IRT, the assumptions of unidimensionality and local independence
were examined.

In order to check the unidimensionality assumption, Principal Components Analysis (PCA) was
performed for each of the seven raters. Eigenvalues, lowest factor loads, and explained variance rates
are given in the table below.

Table 6. PCA Results for Unidimensionality Assumption regarding the data of Seven Raters

Rater The The Proportions of Assumption of The lowest The variance explained
eigenvalue of eigenvalue of eigenvalues unidimensionality factorload by a unidimensional
factor 1 factor 2 model (%)

1 6.726 1.525 4.41 Provided. .627 61.144

2 6.726 1.502 4.48 Provided. .605 61.144

3 6.651 1.588 4.19 Provided. .615 60.466

4 6.757 1.498 451 Provided. .608 61.426

5 6.792 1.462 4.65 Provided. .605 61.750

6 5.148 2.293 2.25 Not provided.

7 5.627 2.028 2.77 Not provided.

Table 6 indicates that the structure has a dominant dimension for the first five raters since the first
eigenvalues are more than four times the second eigenvalues (Cokluk, Sekercioglu & Biiyiikoztiirk,
2014). Data for 6™ and 7'" raters could not be included in GRM analysis because they did not meet the
assumption of unidimensionality.
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If the scale shows the unidimensionality, the assumption of local independence is met as well (Crocker
& Algina, 2006), which means that the assumption of local independence is met for the first five raters.

When the observed and expected ratios of each item scored by five raters for model data fit were
examined, it was found that the maximum residual value was .0321. Uyar, Oztiirk-Giibes and
Kelecioglu (2013) state that the differences between observed rates and expected rates are named as
residual. Also, they mention that when the residues approach zero the model — data fit is achieved.
Table 7 presents the estimated item parameters and their standard errors according to GRM in
measuring the written expression skills.

Table 7. Step-Function Parameters and Standard Errors with the Discrimination of the Items of Written
Expressions Rubric

Raters
1 2 3 4 5

Items

a b1 b2 bs a b1 b2 bs a b1 b2 bs a b1 b2 bz a b: b2 bs

1 1.45-1.15 0.40 1.36 1.40-0.97 0.29 1.44 1.30-1.29 0.17 1.45 1.41-1.15 0.25 1.48 1.52-1.11 0.29 1.42
SE 0.16 0.14 0.11 0.15 0.15 0.13 0.11 0.16 0.14 0.15 0.11 0.18 0.15 0.14 0.11 0.16 0.16 0.14 0.10 0.14
2 1.54-1.32 0.06 1.21 1.55-1.28-0.02 1.18 1.53-1.25-0.05 1.06 1.73-1.31 0.02 1.05 1.67 -1.23 0.00 1.20
SE 0.16 0.15 0.10 0.13 0.17 0.14 0.10 0.13 0.15 0.13 0.09 0.13 0.17 0.13 0.09 0.12 0.16 0.13 0.09 0.12
3 1.71-1.33-0.28 0.68 1.60-1.42 0.24 0.79 1.74-1.50-0.41 0.59 1.88-1.39-0.30 0.66 1.88-1.34-0.28 0.62
SE 0.18 0.14 0.09 0.11 0.16 0.15 0.09 0.11 0.17 0.14 0.09 0.10 0.18 0.13 0.08 0.09 0.18 0.13 0.08 0.09
4 1.57-2.17-0.61 0.44 1.36-2.04-0.65 0.52 1.37-2.35-0.80 0.41 1.41-2.22-0.79 0.45 1.53-2.15-0.72 0.46
SE 0.18 0.25 0.10 0.10 0.16 0.24 0.12 0.12 0.16 0.25 0.12 0.11 0.16 0.25 0.12 0.11 0.16 0.23 0.11 0.10
5 1.67-1.47-0.14 0.71 1.58-1.47-0.20 0.77 1.67-1.44-0.35 0.63 1.83-1.43-0.31 0.70 1.80-1.41-0.27 0.70
SE 0.18 0.16 0.09 0.11 0.17 0.16 0.09 0.11 0.17 0.14 0.09 0.11 0.19 0.14 0.08 0.10 0.18 0.14 0.08 0.10
6 3.05-0.44 0.44 1.33 2.81-0.46 0.56 1.51 3.05-0.56 0.32 1.31 3.17-0.48 0.35 1.24 2.96-0.47 0.42 1.28
SE 0.25 0.06 0.06 0.08 0.24 0.07 0.07 0.09 0.25 0.06 0.06 0.09 0.28 0.06 0.06 0.07 0.24 0.07 0.06 0.08
7 4.14-0.46 0.35 1.11 3.81-0.47 0.31 1.17 3.74-0.58 0.20 1.05 4.04-0.50 0.28 1.04 3.85-0.50 0.32 1.15
SE 0.34 0.05 0.05 0.06 0.31 0.05 0.06 0.06 0.30 0.05 0.05 0.06 0.31 0.05 0.05 0.06 0.31 0.05 0.05 0.06
8 5.98-0.44 0.39 0.95 5.89-0.41 0.34 0.98 5.48-0.52 0.29 0.94 5.30-0.43 0.38 0.93 5.52-0.41 0.36 0.97
SE  0.54 0.04 0.05 0.04 0.50 0.04 0.04 0.04 0.48 0.04 0.05 0.05 0.46 0.04 0.05 0.05 0.49 0.04 0.05 0.04
9 573-0.44 0.32 0.92 6.44-0.39 0.33 0.97 4.94-0.50 0.20 0.94 6.20-0.45 0.22 0.90 6.14-0.42 0.29 0.93
SE  0.47 0.04 0.05 0.04 0.57 0.04 0.05 0.05 0.44 0.05 0.04 0.05 0.57 0.04 0.04 0.04 0.56 0.04 0.04 0.04
10 5.05-0.44 0.39 0.95 5.17-0.46 0.37 0.98 4.81-0.64 0.26 0.90 4.33-0.59 0.29 0.95 4.91-0.54 0.33 0.91
SE 0.42 0.04 0.05 0.05 0.46 0.04 0.05 0.05 0.38 0.04 0.05 0.05 0.35 0.05 0.05 0.05 0.41 0.05 0.05 0.05
11  1.38-1.74 0.70 1.60 1.26-1.90 0.72 1.82 1.28-2.00 0.57 1.87 1.33-1.88 0.64 1.90 1.24-1.93 0.74 1.87
SE 0.15 0.22 0.12 0.17 0.15 0.25 0.13 0.19 0.14 0.23 0.12 0.21 0.15 0.23 0.12 0.20 0.15 0.25 0.13 0.20

Table 7 demonstrates that a parameters of the 11 items ranged from 1.24 to 6.44 in all raters. Baker
(2016) classified the discrimination parameters as very low (0.01-0.34), low (0.35-0.64), moderate
(0.65-1.34), high (1.35-1.69), and very high (1.70 and above). As it is given in Table 7, a parameters
in all items are high and very high with regard to the five raters. a parameters show the the slope of
item characteristic curve in dichotomous IRT. In polychotomous IRT it additionally shows the item
information (DeMars, 2010). According to the 1t and 3™ raters, the most informative item is the 8%
one. According to the 2", 4™ and 5™ raters, the 9™ criterion is the most informative one. The least
informative item was the 11" criterion according to all the raters.

Table 7 shows the parameters of location related to the step functions (the threshold values for the
categories). The b parameters indicate the ability levels of individuals who have been scored into the
relevant category by the raters with the probability of .50. Individuals need a lower ability level to be
scored into a lower category, while a higher level of skills requires higher categories. For all raters,
individuals must have a minimum score of -2.35 ability level to score higher than 0 with .50
probability, and a minimum of -0.80 ability level to score higher than category 1, and a minimum of
0.41 ability level to score higher than category 2.
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Characteristic curves and information functions are also used to examine the statistical analysis of
items. Item characteristic curves and information functions of the 1% rater are given in appendix A as
an example.

Appendix A shows the graphs of items 3 and 8. Since the curves of item 8 are higher (5.98) than the
curves of item 3, the discrimination for item 8 is higher; the curves of item 3 are more skewed;
therefore, the discrimination for item 3 is lower (1.71).

b parameters of item 8 show that individuals are expected to be at the ability levels of (-co, about -
0.60), [-0.60, about 0.40), [0.40, about 1.20) or [1.20, + o) in order to be scored into 0, 1, 2 or 3
categories respectively with .50 probability. Item information function of item 8 revealed that the
ability levels in which the item gives the most information are approximately between -0.60 and 1.20.

b parameters of item 3 show that individuals are expected to be at the ability levels of (-co, about -
1.30), [-1.30, about -0.30), [-0.30, about 0.50) or [0.50, + <) in order to be scored into 0, 1, 2 or 3
categories respectively with .50 probability. Item information function of item 3 revealed that the
ability levels in which the item gives the most information are approximately between -1.50 and 1.00.

In addition to the parameters, the test information function, which is the sum of the contribution of
each item to the test, and the marginal reliability coefficient are calculated under IRT. The test
information functions of the five raters are given in appendix B.

In appendix B, the figures indicate that even though the test information functions for each rater
changes depending on the ability levels, they are relatively higher for individuals with varying ability
levels between -1.00 and 1.50. As the amount of information in test information functions increases,
the standard error decreases. Then, for individuals who have the ability between -1.00 and 1.50, the
measurement results are estimated with fewer errors. As the test information increases, the error level
decrease and vice versa.

The marginal reliability coefficient is the coefficient of reliability that is estimated for the whole scale.
It takes a value between 0-1; as you get closer to 1, the reliability of the scores obtained from the scale
increases. The marginal reliability coefficients of the five raters are given below.

Table 8. Marginal Reliability Coefficients of Five Raters

Raters
1 2 3 4 5
9313 .9304 .9313 .9330 .9330

Table 8 shows that all coefficients are around .93 and the reliability is quite high. The Cronbach’s
Alpha coefficients in CTT for each rater were compared with the marginal reliability coefficients in
IRT. In order to compare the Cronbach’s Alpha coefficients in the CTT with the coefficients in the
GT, the median of the Cronbach Alpha (o) coefficients of the seven scores was calculated.

Table 9. o (median), Eta, G and Phi Coefficients for All Students
o, (median) Eta G Phi
936 926 978 974

The four coefficients in Table 9 are compared in pairs with Fisher’s Z test, with .95 probability (.05
significance level). The Z test statistic results for Fisher’s Z values and their significance (p) levels are
given in the table below:
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Table 10. Z Test Results for Fisher’s Z Values for Four Coefficients

Fisher Z Coefficients a (median) Eta G
1.705 1.35 2.249

Eta 1.35 1.20

G 2.25 -8.78* -9.98*

Phi 2.17 -7.42* -8.62* 1.36

*p < .05

Table 10 shows that there is no significant difference between the G and Phi coefficients (Z = 1.36, p
> .05), and a and Eta correlation coefficients (Z = 1.20, p > .05), while there were significant
differences at .05 level between o and G, a and Phi, G and Eta, and finally Phi and Eta correlation
coefficients.

According to Table 3 and 8, when the two coefficients were compared with the Z test statistic
performed by Fisher's Z conversion, the results obtained with .95 confidence (.05 significance level)
are given in the table below:

Table 11. The Results of the Stability Test of the Fisher Z Values of Two Coefficients

- Raters
Coefficients 1 ) 3 4 5
Fisher Z () 1.7047 1.7047 1.6888 1.713 1.721
Fisher Z (Marginal reliability) 1.6681 1.6614 1.6681 1.681 1.681
Z test statistics .5909 .6996 .3345 513 .646
p values .55 48 74 61 .52

Table 11 shows that there is no significant difference between the stability coefficients at .05 level. In
this case, the same results were obtained for inter-rater reliability in both CTT and IRT.

DISCUSSION and CONCLUSION

According to the CTT, the Eta correlation coefficient was estimated for the seven raters, and it was
seen that the raters” scoring consistency were high. Cronbach a reliability coefficients were high in the
internal consistency of the test scores of seven raters. These findings yielded similar results with
Cronbach’s internal consistency coefficients calculated over .77 in the studies of Bagci (2015),
Biiyiikkidik (2012), Deliceoglu (2009), Giiler (2008), Oztiirk (2011) and Yelboga (2007). However,
in Giiler’s (2011) study, the coefficient was very low. Giiler (2011) stated that the reason for this result
was the purpose of the study and that random data with low validity and reliability were used.

The estimated parameter values in the measurement of written expression skill under GT are explained
below.

The error variances and the percentage of total variance estimations that were estimated as a result of
the G study of the bxoxp design, in which student (b), criterion (0) and rater (p) variability sources
were crossed, were examined.

e Itis possible to say that the scoring revealed the variability between the students.
e The criteria do not differ too much from each other as easy, medium, and difficult.
e The consistency between the scoring of the raters is excellent.

e |t can be said that the difficulty levels of the criteria do not differ very much from one
student to another.

o Students who got high scores from one rater got high scores from others as well.
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o Raters can be very strict when scoring a criterion and can be very generous when scoring
another. In this study, it was revealed that there are unexplained systematic or random
variability sources by design.

These results comply with the results of the studies of Arsan (2012), Brennan (2011), Biiyiikkidik
(2012), Giiler (2008), Deliceoglu (2009), Salgam (2016) and Yelboga (2007). These studies were
conducted with a completely crossed design; the number of participants ranged from 72 to 397 and the
number of raters ranged from 2 to 9, and data were obtained using likert scales, holistic and analytical
rubrics.

G and Phi coefficients obtained as a result of the decision study (D) by increasing and decreasing the
number of scoring and criterion in the bxoxp design were examined.

As a result of the real implementation of 11 criteria scored by seven raters, the coefficients G are over
.96, and the ¢ coefficients are estimated to be over .95. At the same time, ¢ coefficient was found to
be smaller than the G coefficient under similar circumstances as it should be theoretically. Due to the
high value of the obtained results, instead of examining the increase in the criteria and raters in D
studies, it was tried to obtain values closer to .80 to ensure practicality. These results differ with the
studies of Giiler (2011) and Oztiirk (2011), which had low values of G and Phi coefficients. The
reasons for this difference are the fact that Oztiirk (2011) used observation form and Giiler (2011) used
the random data which had low level of reliability and validity.

In this case, GT yields more detailed results than CTT by separating the sources of variability and
providing both separate (main) and interactive results including students, criteria, and raters. The
literature shows that Celen and Aybek (2013), Dogan and Tezbasaran (2003), Gelbal (1994), Kan
(2006), Kelecioglu (2001), Lee et al. (2012), Morales (2009), Nartgiin (2002), Ozdemir (2004)
estimated parameters using dichotomous IRT models with achievement tests or simulated data. Arsan
(2012), Ilhan (2016), Kim and Wilson (2009), Ozer-Ozkan (2012), Siinbiil (2011), Ure (2011)
estimated parameters using polychotomous-based Rasch model.

According to GRM, a parameters of 11 items ranged from 1.24 to 6.44 in all raters and discriminations
of items for each rater and information that items provide are high. According to the 1% and 3" raters,
the item that gives the most information is the 8" criterion, and according to the 2", 4" and 5" raters,
it is 9™ criterion that gives the most information. The least informative item was the 11" criterion in
all the raters. Of Koch’s (1983), Kése (2015), Nartgiin’s (2002) and Ozdemir’s (2004) studies, which
are based on polychotomous IRT model, the highest value of item discrimination is 3.34, estimated
for the first item of the sample consisted of all males in Nartgiin’s (2002) study. In this study, the
reason for the fact that discrimination value is 6.44 can be because of the academic achievement levels
of the schools in the sample, the familiarity of the students to the written expression studies and the
inclusion of all students between the 3™ and 7" grades.

Although the difficulty levels of the items do not differ much according to the GT, b parameters
according to IRT vary between -2.35 and 1.90 and 6 levels vary from -0.50 to 1.20.

It was revealed that marginal reliability coefficients were quite high (around .93). This finding is very
close to the marginal reliability coefficients obtained by Kdse (2015) and Nartgiin (2002) (.97 and
.93), whereas it differs from the coefficients (between .65 to .73) obtained by Ozdemir (2004). Apart
from the marginal reliability coefficient, a single coefficient for reliability in IRT was calculated in
Morales (2009) (Person reliability .95) and Celen and Aybek (2013) (Empirical reliability .80).

Similar to CTT and GT, the reliability of the scores of the five raters in the IRT was high. As a result,
the reliability estimates obtained from the three reliability theories used for our measurements were all
very high.

The reliability estimates of the three measurement theories used in this study were examined in two
ways. There was a significant difference between o and G, o and Phi, G and Eta, Phi and Eta
coefficients (p < .05) at each grade level and all students in favor of GT. In this case, CTT and GT
coefficients differed in reliability estimation. The literature in this field shows that there has been no
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analysis for the significance of the difference between the correlation coefficients in the studies
comparing CTT to GT.

In the second part, Cronbach Alpha coefficients in CTT and marginal reliability coefficients in IRT
were compared. There was no significant difference between the coefficients (p < .05). Similar results
were obtained for inter-rater reliability in CTT and IRT. Nartgiin (2002) examined the difference
between Cronbach’s Alpha internal consistency coefficient and the marginal reliability coefficient
with Fisher Z transformation and found no significant difference. In contrast to this study, Dogan and
Tezbagaran (2003) examined the significance of the difference between item discriminations and
difficulties in CTT and IRT with Fisher’s Z transformation and concluded that there was no significant
difference.

As a result of the present study which aimed to estimate the reliability of the measurements, it was
revealed that when the number of samples is at least 500 and the unidimensionality-local independence
assumptions are met, making item-level error estimations with Samejima’s (1969) Graded Response
model and making reliability estimates through item and test information functions in IRT provide
more detailed information than those provided by CTT. Unlike CTT, when the number of samples is
less than 500 and the variability sources are more than two, it is possible to calculate the
generalizability and reliability coefficients, which differ based on the absolute and relative decisions,
by examining the error variances separately and together using GT. In studies in which there is a single
source of variability, the use of CTT is more useful if there are pass-fail decisions or when the
researcher has a purpose of ranking.
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Yazih Anlatim Becerisine iliskin Ol¢iimlerin Giivenirliginin
Farkh Test Kuramlarina Gore incelenmesi

Girig

Gilinlimiizde egitimin amaci kisileri, toplumun ihtiyac¢lar1 dogrultusunda, tiiketen degil bilgiyi iireten
bireyler olarak yetistirmektir. Bilgi {iretebilen nitelikteki kisilerin sorunlar ¢6zebilen, sorgulayan, ist
diizey ve elestirel disiinebilen, arastirma-gelistirme becerisine sahip ve yaratic1 bireyler olmasi
gerekmektedir. Bireylerin iist diizey becerilerini ortaya koymalar1 saglayan bir¢ok ara¢ vardir. Fakat
soyut durumdaki diisiinceleri somutlastirarak incelenebilir hale doniistiiren en 6nemli ara¢ yazma ya
da yazili anlatim becerisidir. Yazma, diisiinme {izerine diisiinme olarak tanimlanmaktadir. Ayrica
bireylerin bilgiyi diizenleyerek diisiincelerini genisletmelerini saglamaktadir (Karatay, 2015).

Gelismis {ilkelerde yazili anlatim becerilerinin detayli olarak olgiilmesi i¢in calismalar yapilirken
tilkemizde heniiz 6grencilerin bu yondeki eksikliklerinin belirlenmesi {izerine ortak bir caligma
yapilmamaktadir. Olgmenin yaninda &gretim siirecinde de ortak bir yazma yaklasiminin olmamasi,
Ogrencilerinin yazili anlatim becerilerinin gelisimlerinin takip edilmesini de giliglestirmektedir.
(Karatay, 2015). Bu nedenle, bu ¢alismada da yazili anlatim becerilerinden biri olan hikdye yazma
becerilerinin degerlendirilmesi konu edinilmistir.

Ogrenciler hakkinda dogru karar verebilmek (degerlendirme yapmak) i i¢in dl¢utiin uygunlugunun yan
sira gecerli ve giivenilir bir dl¢iim de elde etmek gerekmektedir. Olgme islemine karisan hatalar
azaldik¢a 6lgme isleminin giivenirligi dolayisiyla da bireyde olgiilen 6zellik hakkinda verdigimiz
kararin dogrulugu artmaktadir (Kose, 2014). Bu nedenle hata teorileri (kuramlar); kullanim amacina,
sinirliklarina, 6lgme sonuglarmin ne sekilde kullanilacagina gore Klasik Test Kurami (KTK),
Genellenebilirlik Kurami (GK) ve Madde Tepki Kurami (MTK) gibi farklilagmistir.

Arastirmacilarin, arastirmanin amacina, kullanilan 6l¢gme aracina, veri toplama yontemine, elde edilen
Olciimlere, Olglimlerin dagilimina, 6rnekleme, Ol¢iimlerin hangi amagla kullanilacagina, kuramlarin
simirliklarina bagli olarak kullanilmasi 6nerilen kuramlar da degismektedir. Ortak bir bakis acisi, en
az iki kuramin birlikte kullanilmasinin daha giivenilir sonuglar ortaya koydugu yoniindedir. Bu
arastirma ile 6grencilerin iist diizey diislinme becerilerinden biri olan yazili anlatim becerisi puanlari
kullanilarak KTK, GK ve MTK’ye dayali giivenirlik kestirme yontemlerinin karsilastirilmasi,
birbirlerine gore tistlinliikleri ve farklari, sinirliklar ve sayiltilari belirlenerek alana kuramsal bir katki
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saglanmasi hedeflenmektedir. Bu calisma, incelenen ii¢ kuram i¢in sayiltilarin saglanmasi ve bu
kuramlarin uygulanabilirligine yonelik olarak arastirmacilarin karsilasabilecegi giigliikler ve ¢oziim
yollarina yonelik bulgu ve yorumlarin yapilmasi bakimindan da 6nem tagimaktadir.

Yontem

Aragtirmanin ¢aligma grubunu 2017 yili bahar doneminde Karabiik ve Gaziantep’te bulunan birer
okulda 6grenim goren toplam 523 ilkokul ve ortaokul 6grencisi olusturmaktadir. Bu 6grencilerin
102°si 3. smifta, 86’s1 4. sift, 116’s1 5. smufta, 110°u 6. Smifta ve 109’u 7. sinifta 6grenim
gormektedir.

Caligma grubunda verileri puanlamak i¢in Bursa’dan 2, Karabiik’ten 1, Gaziantep’ten 1 ve Ankara’dan
1 kisi olmak iizere toplam 7 dgretmen géniillii olmustur. Ogretmenlerin is tecriibesi 2 ile 10 y1l arasinda
farklilagmaktadir. Ogretmenlerimizden biri Tiirkce, besi sinif dgretmeni ve biri 6lgme degerlendirme
uzmani olarak gorev yapmaktadir.

Veri toplama araglart

Bu caligsmada oncelikle 6grencilerden belirlenen konularda verilen olgiitlere gore hikdye yazmalari
istenmistir. Bu uygulama ders saati i¢inde yapildigindan, 6grencilerin ve 6gretmenlerin segilmesinde
goniilliiliik esas almmustir. Formlarin temalar1 Siif Ogretmenligi, Tiirkce Egitimi ve Egitimde
Program Gelistirme alanlarinda ¢alismalar yapan {i¢ akademisyen tarafindan oy birligi ile 3. siif i¢in
orman, 4. sinif i¢in renkler, 5. sinif igin Kitaplar, 6. sinif i¢in dgretmen, 7. sif i¢in ayrimcilik olarak
belirlenmistir.

Yazilan hikayeler, yazili anlatim becerisi (analitik) puanlama anahtarina gore yedi puanlayici
tarafindan puanlanmistir. Puanlayicilarin her birine puanlama anahtarinin nasil kullanilacagr ile ilgili
gerekli egitimler verilmistir. 0-3 arasinda yapilan puanlamada 11 6lgiit i¢in puanlama anahtarindan
almabilecek en yiiksek puan 33 en diisiik puan 0 olarak belirlenmistir.

Veri analizi

Giivenirlik belirlemede KTK’de Eta korelasyon ve Cronbach Alfa (o) katsayilari igin SPSS 22; GK’de
G ve Phi (¢) katsayilar1 i¢in Edu-G 6.le ve MTK’de a, b1, bz, bs (b: adim fonksiyonlarinin
parametreleri) ve 0 parametreleri ile bilgi fonksiyonlar1 i¢in Multilog 7.03 programlari kullanilmugtir.
Elde edilen giivenirlik katsayilarinin karsilagtirilmasi i¢in ise Microsoft Ofis Excel 2016 programinda
Fisher’in Z doniistiirmesi kullanilarak iki korelasyon katsayisi arasindaki farkin manidarligi igin t testi
yapilmustir. Normallik sayiltist igin SPSS 22°de grafikler, Microsoft Ofis Excel 2016 programinda
carpiklik ve basiklik katsayilari; tek boyutluluk ve yerel bagimsizlik sayiltilar i¢in yine SPSS 22°de
temel bilesenler analizi; model-veri uyumu i¢in ise Multilog 7.03 programinda gézlenen ve beklenen
oranlar arasindaki farklar incelenmistir.

Sonug ve Tartisma

KTK’ye gore, yedi puanlayici i¢in puanlayicilar arasindaki Eta korelasyon katsayisi hesaplanmistir ve
puanlayicilarin 6grencileri puanlamadaki uyumlarinin yiiksek oldugu goriilmiistiir. Yedi puanlayicinin
da test puanlarinin i¢ tutarlilik olarak Cronbach a giivenirlik katsayilar1 yiiksek bulunmustur. Bu
bulgular Bage1 (2015), Biiyiikkidik (2012), Deliceoglu (2009), Giiler (2008), Oztiirk (2011) ve
Yelboga’ nin (2007) ¢alismalarinda .77’ nin lizerinde hesapladiklar1 Cronbach a i¢ tutarlilik katsayilari
ile benzer sonuglar vermis, farkli olarak Giiler’in (2011) rastgele veriler iireterek yaptigi calismada
cok diisiik diizeyde bulunmustur. Giiler (2011) bu durumun sebebinin ¢aligmanin amacindan
kaynaklandigini, diisiik gecerlik ve giivenirlige sahip rastgele verilerin kullanildigini belirtmistir.

ISSN: 1309 - 6575 Egitimde ve Psikolojide Olcme ve Degerlendirme Dergisi 341
Journal of Measurement and Evaluation in Education and Psychology



Journal of Measurement and Evaluation in Education and Psychology

GK’ye gore yazili anlatim becerisinin Ol¢iilmesinde kestirilen parametre degerleri asagida
aciklanmustir.

Ogrenci (b), 6lgiit (8) ve puanlayict (p) degiskenlik kaynaklarinm tiimiiyle gaprazlandigi bxoxp
deseninin G ¢aligmas1 sonucunda kestirilen hata varyanslar1 ve toplam varyansi agiklama yiizdeleri
incelenmistir.

e Yapilan puanlamalarin 6grenciler arasindaki farklilagmayi ortaya ¢ikardigini séylemek

miimkiindiir.
e Olgiitler kolay, orta ve zor gibi birbirinden giiclik bakimindan ¢ok fazla
farklilagsmamaktadir.

e Puanlayicilarin puanlamalari arasindaki tutarlilik mitkemmel diizeydedir.
Olgiitlerin giigliik diizeylerinin bir grenciden digerine ¢ok biiyiik farkliliklar gdstermedigi
sOylenebilir.

e Bir puanlayicinin yiiksek puan verdigi 6grenciler diger puanlayicilardan da yiiksek puan
almustir.

e Puanlayicilarin bir 6l¢iitl puanlarken c¢ok kati, diger oOlgiitte ise comert olabildikleri
goriilmektedir. Bu calismada oOlcililemeyen sistematik ya da tesadiifi degiskenlik
kaynaklarinin bulundugu saptanmistir.

Bu sonuglar Arsan (2012), Brennan (2011), Biiyiikkidik (2012), Giiler (2008), Deliceoglu (2009),
Salgam (2016) ve Yelboga’nin (2007) tiimilyle ¢aprazlanmis desende 72 ile 397 arasinda birey, 2 ile
9 arasinda puanlayici, likert 6lgekler, biitiinciil ve analitik rubrik kullanarak elde ettikleri veriler ile
ortiismektedir.

bxoxp deseninde puanlayici ve 6lgiit sayilariin arttirilip azaltilmasiyla yapilan karar ¢aligmasi (K)
sonucunda elde edilen G ve Phi katsayilar incelenmistir.

11 olgiitiin yedi puanlayici tarafindan puanlandig asil uygulama sonucunda G katsayilarinin .96 nin
iizerinde, ¢ katsayilarinin .95’in iizerinde kestirildigi goriilmektedir. Ayn1 zamanda teorik olarak
olmas1 gerektigi gibi benzer durumlar altinda her ¢ katsayisi, G katsayisindan kiigiik bulunmustur.
Elde edilen sonuglarin yiiksek degerlerde olmasi sebebi ile K calismalarinda 6lgiit ve puanlayici
sayilarinin artiglarin1 incelemek yerine kullanishilik (ekonomiklik) saglanmasi adina daha az
puanlayici ve Olgiit ile .80°e yakin degerler elde edilmeye g¢alisilmigtir. Bu sonuglar ise G ve Phi
katsayilari diisiik diizeyde elde edilen Giiler (2011), Oztiirk’iin (2011) ¢alismalari ile farkli durumlar
ortaya koymustur. Bu durumun sebebi ise Oztiirk’iin (2011) calismasinda gdzlem formu, Giiler’in
(2011) calismasinda gecerlik ve giivenirligi diisiik olmasi istenen rastgele veriler olarak belirtilmistir.

Bu durumda GK, degiskenlik kaynaklarimi ayristirarak 6grenciler, dlciitler ve puanlayicilart ayri ayr
ve etkilesimlerini i¢eren sonuglarla KTK’ye gore daha ayrintili sonuglar vermistir.

Alanyazin incelendiginde Ozdemir (2002), Nartgiin (2002), Dogan ve Tezbasaran (2003), Kan (2006),
Morales (2009), Gelbal (1994), Kelecioglu (2001), Lee, Torre ve Park. (2012), Celen ve Aybek’in
(2013) arastirmalarinda basari testleri ya da simiilasyon ile tiretilmis veri kullanarak iki kategorili
MTK modelleri; Ozer-Ozkan (2012), Siinbiil’iin (2011) ¢ok boyutlu MTK modelleri; Arsan (2012),
[lhan (2016), Kim ve Wilson (2009), Ure’nin (2011) ¢ok degiskenlik kaynakli Rasch modeli
kullanarak parametre kestirimleri yaptiklari goriilmiistiir.

Derecelendirilmis (Asamali) Tepki Modeli’'ne (DTM) gore, 11 maddenin a parametrelerinin tiim
puanlayicilarda 1.24 ile 6.44 arasinda degistiginden her puanlayici icin maddelerin ayirt ediciliklerinin
ve verdikleri bilgilerin yiliksek diizeyde oldugu goriilmiistiir. 1 ve 3. puanlayicilara gére en fazla bilgiyi
veren madde 8. olgiit iken 2, 4 ve 5. puanlayicilara gore en fazla bilgiyi 9. dl¢iit vermektedir. En az
bilgi veren madde ise tiim puanlayicilara gore 11. 6lgiit olarak bulunmustur. Cok kategorili MTK
modellerinin kullanildigi Koch (1983), Kése (2015), Nartgiin (2002) ve Ozdemir (2002)’nin
caligmalarinda madde ayirt edicilik degerleri en yiiksek Nartgiin’iin (2002) caligmasinda erkek
ornekleminden birinci madde igin kestirilen 3.34 degeridir. Bu ¢alismada ise ayirt edicilik degerinin
6.44 bulunmasi drneklemdeki okullarin egitim diizeyleri, dgrencilerin yazili anlatim ¢aligmalarina
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asinaligl, 3 ile 7. simflar arasindaki tiim Ogrencilerin 6rnekleme dahil edilmesinin olabilecegi
diistiniilmektedir.

GK’ye gore maddelerin gligliik diizeyleri ¢cok fazla farklilagmiyor olarak bulunmasina ragmen
MTK ye gore b parametreleri -2.35 ile 1.90 ve 0 diizeyleri -0.50 ile 1.20 arasinda farklilasmaktadir.

Marjinal giivenirlik katsayilari incelendiginde ise giivenirligin oldukea yiiksek (.93 civarinda) oldugu
goriilmistiir. Bu bulgu Kose (2015) ve Nartgiin’iin (2002) elde ettikleri marjinal giivenirlik katsayilar
ile cok yakinken (.97 ve .93) Ozdemir’in (2002) elde ettigi katsayilardan (.65 ile .73 arasinda)
farklilasmaktadir. Marjinal giivenirlik katsayisi diginda MTK’de giivenirlik i¢in tek bir katsayiya
Morales (2009) -Person reliability (kisi giivenirligi) .95- ve Celen ve Aybek’in (2013) -Empirical
reliability (Gorgiil glivenirlik) .80- caligmalarinda rastlanmistir.

KTK ve GK ile benzer sekilde MTK’de da bes puanlayicinin 6grencilerin yazili anlatim becerilerini
puanlamalar1 sonucu elde edilen puanlarin giivenirligi yiiksek diizeyde bulunmustur. Sonucta
Ol¢timlerimiz i¢in kullanilan i¢ giivenirlik kuramlarindan elde edilen giivenirlik kestirimlerinin hepsi
oldukga yiiksek bulunmustur.

Bu calismada kullanilan ii¢ 6l¢me teorisinden elde edilen giivenirlik kestirimleri arasinda manidar bir
farklilik olup olmadig: iki sekilde incelenmistir. flk kisimda tiim 6grencilere ve tek uyum puania gore
elde edilen KTK’deki Cronbach Alpha katsayilari, Eta korelasyon katsayilari ile GK’deki G ve Phi
katsayilar1 karsilastirilmistir. Bu islem icin yedi puanlayiciya ait Cronbach Alfa (o) katsayilarinin
ortancast alinmustir. Her sinif diizeyinde ve tiim 6grencilerde o ile G, a ile Phi, G ve Eta, Phi ve Eta
katsayilar1 arasinda .05 diizeyinde Genellenebilirlik Kurami katsayilari lehine anlamli bir fark
bulunmustur. Bu durumda giivenirlik kestirimi igin KTK ile GK katsayilarmin farklilagtig
goriilmistiir. Alanyazin incelendiginde KTK ile GK’yi Karsilagtiran caligmalarda korelasyon
katsayilarinin arasindaki farkin manidarligi i¢in yapilan bir analizle karsilagilmamustir.

Ikinci kisimda ise puanlayicilara gére elde edilen KTK’deki Cronbach Alpha katsayilari ile MTKdeki
marjinal giivenirlik katsayilar1 karsilastirilmistir. .05 anlamlilik diizeyinde katsayilar arasinda anlamli
bir fark olmadig: tespit edilmistir. Bu durumda KTK ve MTK’ye gbre puanlayicilar arast giivenirlik
icin benzer sonuglar elde edilmistir. Alanyazin incelendiginde KTK ile MTK’yi karsilagtiran
caligmalarda Nartgiin (2002) bu ¢alisma ile benzer olarak Cronbach Alfa i¢ tutarlilik katsayisi ile
marjinal giivenirlik katsayis1 arasindaki farki Fisher’in Z doniisiimii ile inceleyerek manidar bir fark
olmadigi sonucuna ulagsmistir. Dogan ve Tezbasaran (2003) ise bu ¢alismadan farkli olarak KTK ve
MTK’deki madde ay1rt edicilikleri ve gii¢liikleri arasindaki farkin manidarligini Fisher’in Z doniistimii
ile incelemis, manidar bir fark olmadigi sonucuna ulagmustir.

Sonug olarak dlgtimlerin giivenirligini kestirmeye yonelik olan bu ¢alismaya gore, 6rneklem sayis1 en
az 500 oldugunda ve tek boyutluluk-yerel bagimsizlik varsayimlart karsilandiginda MTK’de
Samejima’nin (1969) Derecelendirilmis Tepki modeli ile madde diizeyinde hata kestirimleri yapmak
madde ve test bilgi fonksiyonlar1 aracihigiyla giivenirlik kestirimleri yapmak KTK’ye gore daha
ayrmntili bilgiler sunmaktadir. Orneklem sayisi 500°den az, degiskenlik kaynaklari ikiden fazla
oldugunda, GK kullanilarak hata varyanslarinin ayr1 ayr1 ve birlikte ele alinmasi ile mutlak ve bagil
kararlara gore farklilasan genellenebilirlik ve giivenirlik katsayilar1 hesaplamak KTK’den farkl olarak
miimkiin olmaktadir. Degiskenlik kaynaginin tek oldugu ¢aligmalarda, gecti-kald1 kararlar1 ya da
aragtirmacinin siralama yapma amaci oldugunda ise KTK nin kullanilmas1 daha kullanighdir.
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Appendix A. Characteristic Curves and Information Functions of Items-1°%t Rater
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Appendix B. Test Information Functions of Five Raters

Test Information and Measurement Eror Test Information and Measurement Eror

Test information function of the first rater Test information function of the second rater

Test Information and Measurement Ermor Test Information and Measurement Ermor

Test information function of the third rater Test information function of the fourth rater

Test information function of the fifth rater
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