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ABSTRACT

Applied behavioral analysis is one of the most frequently utilized to help students with mental
disabilities develop skills of living independently. Applied behavior analysis is based on direct
measurement with criterion-dependent measurement tools. As applications of them have played
significant role to evaluate students with mental disabilities; the reliability of these measures has
become increasingly important issue. For this reason, in this study, generalizability theory was used
to estimate the reliability of them and the role of different sources of error in the variability of
measurements in the case of measuring eating by the spoon skills. The results indicated
measurement results varied depending on occasions, occasion by task and task by rater effects
whereas effects of tasks and raters were negligible.
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GENELLENEBILIRLIK KURAMINA GORE OLCUT BAGIMLI
OLCME ARACLARINDA GUVENIRLIK: YEMEK YEME
BECERILERI ORNEGINDE BiR UYGULAMA

(0V7

Zihinsel engelli 6grencilere bagimsiz yasama becerileri kazandirmanin en etkili yollarindan birisi
uygulamali davranis analizidir. Uygulamali davranig analizinin temelini Sl¢iit bagimli 6lgme
araglartyla yapilan dogrudan olciimler olusturmaktadir. Olgiit bagimli 6lgme araclarmin
uygulanmasi zihinsel engelli 6grencilerin degerlendirilmesinde 6nemli rol oynadig1 i¢in bu dlgme
araglarimin giivenirlikleri gittikge 6nemli bir konu olmaktadir. Bu nedenle bu arastirmada bu 6lgme
araglarmin giivenirligi ve gesitli hata kaynaklarmin 6l¢iim sonuglarinin degiskenliginde oynadigi
rol, kasikla yemek yeme becerilerinin 6lgiilmesi drneginde genellenebilirlik kurami araciligtyla
kestirilmeye caligilmistir. Arastirma sonuglari, birey, birey ve gorev ortak etkisi ve gbrev ve
puanlayict ortak etkisinin onemli bir degiskenlik kaynagi oldugunu buna karsilik gorev ve
puanlayici ana etkisinin dnemsiz oldugunu gostermistir.
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1. INTRODUCTION

One of the methods most influential in assuring students with mental disabilities to
acquire the skills for independent living is the applied behaviour analysis. The analysis
requires that the pre-behavioural and post-behavioural stimuli should be arranged
systematically so as to achieve the desired change of behaviours in individuals with
disabilities (Heward, 1996). On the basis of applied behaviour analysis lays the direct and
continual measurement of behaviour. In direct and continual measurements, the learners’
performance is continuously observed and evaluated in environments where the
behaviour takes place (Ozyiirek, 1996), and the criterion-dependent tools of measurement
are employed in those measurements (Varol, 1996).

The criterion-dependent measurement tools are composed of announcements, criteria and
questions. The announcements section of the tool contains the stages of the skill under
analysis as well as the criteria established. If a student’s performance level is to be
determined through one single application of the criterion-dependent measurement tool,
it is 100% adopted as a criterion. The questions/tasks section of the tool, on the other
hand, is arranged according to the method to be used in determining the level of
performance. The criterion-dependent measurement tool is prepared by adding the main
instructions and the independent column for skills to this section to determine the level
of performance through the method of single opportunity; and by adding the columns of
main instruction, independent and verbal clues, modelling and physical help through
single opportunity method to determine the performance level through the method of
multiple opportunities (Varol, 2004).

Single opportunity method is the direct observation and recording of what students can
do by giving them only the main instructions (the instructions which enable individuals
to actualize a skill when given to individuals having that skill). The aim in using this
method is to determine how much of the skill a student can utilise independently. Multiple
opportunity method, however, is offering the students new opportunities after giving
them the main instructions so that they can fulfil the stages that they have difficulty in
performing. The aim in using this method is to see what clues the students have employed
in actualising each stage of the skill and whether or not they have performed the skills
independently (Varol, 2004).

Criterion-dependent measurement tools are employed to determine students’ starting
level in a concept/skill in the teaching process, to record the progress that they make
during teaching, and to determine the levels of achieving the teaching objectives at the
end of teaching (Giirsel, 1993). In performance-based evaluation, the measurement of the
stages of the skill desired to be performed via standard questions/tasks helps to exhibit
the difficulties that students experience in performing the skill (Tindal, Yovanoff, &
Geller, 2010). Teachers as well as psychological counselling and guidance experts
evaluate students’ behaviours generally through direct observations. The reliability of
observation-based scoring is one of the most important issues in such research, as in all
tools of measurement used in education (Goodwin & Goodwin, 1991). On the other hand,
the greatest disadvantage of scoring based on observation is its subjectivity. Therefore,
mostly the average of one rater’s scorings at different times or of scores given by more
than one rater at a time is used in order to attain higher objectivity and reliability in
instances of observation-based scoring. The evaluation of one single student’s behaviour
in educational or clinical settings is also done similarly. As is specified by Educational
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and Psychological Test Standards (American Association of Educational Research,
American Association of Psychologists, 1999), “whatever the nature of measured
behavior is, it is necessary to determine the reliability and validity of measurement results
used in making certain educational decisions” (as cited in Lei, Smith, & Suen, 2007).

In domestic as well as foreign studies regarding special education, it is observed that
only raters are taken into consideration as the source of variation in performance-based
evaluation and that the methods related to classical test theory (fit indices, Pearson’s
correlation coefficients, t tests or variance analyses, intragroup variation coefficients) are
employed in calculating the interraters reliability (Akkose, 2008; Akmanoglu & Batu,
2004; Ozkan & Giirsel, 2006; Parrott, Schuster, Collins, & Gassaway, 2000; Topsakal &
Diizkantar, 2010).

The most serious restriction of the statistical methods used in determining reliability
based on classical test theory is that they focus only on interrater inconsistencies as a
source of error. Reckase (1995) stated that there might be many possible errors in
observations made in natural environments. Possible sources of errors which might be
encountered in the evaluation of behaviors are reported to be evaluators, items
constituting a measurement tool, time, method, place and dimension (Hintze &
Matthews, 2004; Lei et al.,, 2007; Volpe, McConaughy, & Hintze, 2009; Web &
Shavelson, 2005). The concept of generalizability (Cronbach, Gleser, Nanda, &
Ratjaratman, 1972) enables the prediction of an error of measurement over different
sources of variability against the limitation of explaining the source of error in
measurement with a single source of variability (for example, based on only source of
rater variability). In this way, observed scores of individuals under measurement
(measurement objects) can predict universe scores (real scores) as correctly as possible
(Atilgan & Tezbagaran, 2005; Giiler & Gelbal, 2010).

The theory of generalizability (G) is a statistical method which enables us to determine
the reliability of measurement results, and design, research into and conceptualize
reliable observations, (Brennan, 2001; Cronbach et al., 1972). G theory aims to generalize
measurement results obtained from a group of individuals - even from only a single
individual (Lei et al., 2007) — obtained measurement results, certain number of items
through which these results are obtained, much beyond raters or situations (Brennan,
1992; Shavelson & Webb, 1991). According to Shavelson and Webb (1991), G theory is
a more broadened version of the classical test theory from four different perspectives: 1)
Generalizability theory addresses multiple variance sources in a single analysis. 2)
Enables the determination of the size of each source of variance. 3) Enables the
calculation of two different reliability coefficients regarding both relative decisions based
on individuals’ performance levels and absolute decisions about individuals’
performance levels. 4) A suitable theory which enables the arrangement of
measurements, where error of measurement can be minimized, depending on a certain
aim (D-studies). In brief, G theory is a suitable theory to predict the reliability of results
obtained through measuring performance where different sources of error are likely.

In a specific situation, beyond measuring a performance, task, etc. by observing, all likely
observation conditions and variability sources including acceptable whole of
observations are called “universe” in G theory. Thus, G theory removes the traditional
difference between reliability and validity by stating that reliable results can be reached
when making precise predictions about universe (Giiler, 2009). In G theory, items (tasks),
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measurement tools, raters or different measurement times included in measurement
process each is called source of variability (facet). And levels of variability sources are
expressed as “condition” of variability sources. The condition of each variability source
might have an infinite size. In measurement, if it is individuals, students, etc. that reveals
variability, main attention is paid to condition called as “object of measurement”, not as
a source of variability, which constitutes real systematic variability (Kieffer, 1998;
Musquash & O’Connor, 2006). However, it is not obligatory that measurement object
should be composed of individuals all the time; sources of variability such as item,
condition, etc. might be objects of measurement in accordance with the nature of a study
as well (Brennan, 1992; Lei et al., 2007). While the variance related to object of
measurement is required to be big, the variance value related to each source of variability
is required to be as small as possible (Alharby, 2006). The mean of values which can be
obtained from all possible measurement conditions of measurement object is called
“universe score”. Universe score reflects real change which a researcher is essentially
interested in and interpreted in a way similar to real score variance in CTT (classical test
theory) (Kieffer, 1998).

Sources of variability included in G theory can be taken as fixed or random. If conditions
included in a source of variability have a characteristic of being able to be replaced by
other possible conditions which are likely to be included in that source of variability, this
source of variability is defined as random (Kieffer, 1998). For example, if tasks taking
place in the measurement of a kind of performance have a characteristic of being able to
be replaced again by other possible tasks which can take place in a measurement to be
made in the same field, in this case, tasks within the scope of a study are taken
“randomly”. Studies made depending on sources of variability, where random conditions
come into question, enables a researcher to be able to make a generalization for that
source of variability to the universe including all conditions. However, if a researcher is
interested only in certain conditions included in a study which he or she makes depending
on source of variability and does not have an aim such as making a generalization to other
conditions, in this case the source of variability under discussion is defined as “fixed”
(Crocker & Algina, 1986). In studies including fixed sources of variability, it will not be
appropriate for a researcher to make a generalization (Kieffer, 1998).

In generalizability theory, as different from classical test theory, there are two separate
variances of error. In this way, as in the correlation coefficient obtained in CTT, besides
the generalizability coefficient obtained for relative decisions, the calculation of
reliability coefficient for absolute decisions not taken into consideration in CTT becomes
possible as well. G coefficient calculated for relative decision is calculated not through
the height of a raw score obtained by each student (object of measurement; not
necessarily be a student or an individual all the time) from a source of variability but
depending on its place in the ranking of other students’ scores. This coefficient reliability
is similar to the one in classical theory. However, the G coefficient calculated for absolute
decision is a more strict value and puts forward both the degree of consistency of scores
obtained by students in ranking and that of the consistency of raw scores. In performance
measurements, where a point above a certain cutting point is important (for example, in
qualifying examinations, specialty examinations, etc.), absolute G coefficient can be
preferred (Brennan, 1992; Lee & Frisbie, 1999). In situations, where the place of obtained
scores in ranking is important, it will be appropriate to use relative G coefficient. To
remove confusion in G coefficients calculated for relative and absolute decisions, the
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value calculated for relative decisions is called G coefficient and the value calculated for
absolute decisions is called phi (@) coefficient or reliability (dependability) coefficient.

Both generalizability (G) coefficient and @ coefficient take values between 0 and 1. @
coefficient is a more rigid value when compared to G coefficient. The G coefficient
obtained in designs with a single source of variability and completely crossed is
interpreted similarly to Cronbach a coefficient included in CTT (Musquash & O’Connor,
2006; Sudweeks, Reeve, & Bradshaw, 2005).

Studies included in G theory can be defined as crossed designs or nested designs. If all
levels of a source of variability in a study are present at all levels of other source of
variability, this study design is called completely crossed design. For example, if all
students in a classroom (b) answer all items in a test (m) and all items of all students are
scored by the same raters (p), this design is expressed as completely crossed design. The
crossed design is indicated with “x” symbol. The demonstration of the crossed design in
the given example is in the form of “b x m x p”. On the other hand, if a level of a source
of variability is present only at one level of the other and not present at the others, it
means this study includes nested design. For example, if, in a written examination, each
student answers a different item (m) and each student’s answer (b) is evaluated by a
different rater (p), it means that this study employs a nested design. Nested design is
shown with “:” symbol. The demonstration of the nested design in the given example is
in the form of “b : m : p”. However, in some studies, both crossed design and nested
design are used together and this kind of designs is called mixed design (Brennan, 1992;
Shavelson & Webb, 1991). Although G theory can be used in studies employing all these
designs expressed here, in order to make predictions related to all sources of variability,
in possible cases, the use of completely crossed designs provides an advantage in G
theory studies (Kieffer, 1998).

There are two studies in the investigation of reliability in the generalizability theory: 1.
Generalizability study (G-study) 2. Decision study (D-study). G study enables making
predictions about all sources of variability at the same time and together through the
method of ANOVA (Atilgan, 2005; Giiler, 2009). Using results obtained from G-study,
with D-study one tries to predict cases where error can be minimized for specific aims.
And results obtained through D- study help a researcher to make predictions about what
results can be reached when he or she changes the number of items, raters or observations
(Volpe et al., 2009). D- study, in one sense, can make interpretations similar the aim of
using Spearman Brown formula included in CTT (Musquash & O’Connor, 2006). With
Spearman Brown formula, prediction of reliability becomes possible according to the
change in the number of items included in the measurement tool through which
measurement is made. However, in D-study, this prediction is not limited only to number
of items but at the same time enables prediction of values which reliability, that is,
generalizability and @ coefficient can take in case of measurement made with a single
study including all sources of variability levels. Thus, D-studies help predict most
effective measurement cases and reliability (Lee & Fitzpatrick, 2003).

In educational studies where reliability of evaluation based on performance is examined
through generalizability theory, it is observed that laboratory skills (Webb, Schlackman,
& Sugrue, 2000), success at doing mathematical operations (Giiler & Gelbal, 2010; Lane,
Liu, Ankenmann, & Stone, 1996), being able to write a composition on a given topic
(Baker, Abedi, Linn, & Niemi, 1996; Novak, Herman, & Gearhart, 1996) and skills of

221



Nese GULER, Yiiksel EROGLU, Sirrt AKBABA

reading fluently (Hintze & Petitte, 2001; Hintze, Owen, Shapiro, & Daly, 2000) are
examined. In the field of special education were encountered only two studies where G
theory was used in the evaluation based on the measurement of performance. The first of
these studies examined the scores which pre-school children with insufficient linguistic
and phonological skills took with respect to three basic skills belonging to language
competence (Bruckner, Yoder, & McWilliam, 2006) and the other investigated into the
reading skills of the students with understanding difficulty (Tindal et al., 2010). However,
no studies employing G theory in the reliability of the measurement of basic skills of the
students with mental disabilities have been encountered. For this reason, the aim of this
study is to examine the effect of task, rater and time on the eating skill occupying a place
in the education of having students with mental disabilities acquire self-care skills
through generalizability theory.

2. METHODS

2.1. Participants and Implementation

The study is based on the observation of a student attending a private institution at meal
times in natural environment. The student observed was registered to the institution with
the diagnosis of mental retardation and has epilepsy. The student was observed one day
a week (on Tuesdays) continuously for seven weeks. The observations made by a nurse
and a psychological counselor who were institution personnel and knew the students
closely started in March and ended in June, 2011. Prior to the study, two special education
teachers were asked for their opinions about how to make observations. Observers made
their evaluations independently from one another.

2.2. Measurement Tool

During observations, evaluations were prepared by Varol (2004) according to the
multiple opportunity method and made under the heading of “Skill of Eating by Using
the Spoon” by using skill analysis form. The section of the form related to “skill of eating
by using the spoon” is composed of 14 items. All the items were evaluated by using a
four-point rating including physical help (1), being a model (2), verbal cue (3) and
independent (4). The analysis of the scores obtained according to G-theory was made by
EDU-G and the scores of reliability coefficients of each rater according to classical test
theory were calculated by SPSS.16 statistical package program.

3. RESULTS

As explained in the Introduction section, too, although mostly individuals or students are
included as an object of measurement in generalizability theory, this might change
depending on the study. In this study, too, there is a single student under measurement
and the eating skill of this student is scored at different times. For this reason, the
measurement object of this study is occasion. There are two facets in the study, namely
steps of the skill (tasks) and raters (raters). The student’s skill was scored throughout
seven weeks with its all steps by both raters and, in this way, the study is completely
composed of crossed design (O x T x R). According to this design, the results related to
the components of variance, which were obtained through generalizability analysis are
given below in Table 1.
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Table 1.
Analysis of Variance Results and Variance Component Estimates for Occasions, Tasks,
Raters and Interactions

Source of SS df MS Variance Percentage of
variance Component Total Variance
Estimates Estimates
@] 72.20408 6 12.03401 0.39495 28.1
T 4277551 13 3.29042 0.01557 11
R 0.08163 1 0.08163 -0.02211 0.0
oT 83.65306 78  1.07248 0.36355 259
OR 1.48980 6 0.24830 -0.00693 0.0
TR 30.48980 13  2.34537 0.28571 20.3
OTR 26.93878 78  0.34537 0.34537 24.6
Total 257.63265 195 100%

In Table 1, both key elements of ANOVA table and the variance component estimates
are observed. Because G theory focuses on the size of the variance component estimates,
and not the statistical significance of the facets or their interactions, Table 1 does not
include the significance test results (Goodwin & Goodwin, 1991). Also, there are
percentages of each variance component to the total variance in the last column of the
table. The first three estimates in that column are for the main effects of occasions, tasks
and raters. While occasions (object of measurement) account for the largest percentage
of the variance (28.1%), the main effect of the task accounts for very small percentage of
the variance (1.1%) and the main effect of the rater does not account for any variance.
These obtained results exhibit a condition which is required in measurement ideally. The
variance resulting from an object of measurement is required to be big, but values
regarding other sources of variability are required to be as low as possible. This situation
indicates that variability in measurement results does not depend on the rater or tasks. In
short, here we mention the inter-rater consistency. On the other hand, when two-way
interactions are examined, it is observed that occasion-by-task and task-by-rater account
for 25.9% and 20.3% of the total variance respectively. As understood from here, the
difficulty level of the steps of the skill show differences depending on time for the student
and the scoring of the steps of the skill changes according to the rater as well. When the
fact that the student under rating has epilepsy is considered, this situation is not surprising
at all. Although the student is expected to improve the skill, which is aimed to be
acquired, routinely within the course of time, an epileptic attack in this process might
sometimes lead the skill to disappear completely and sometimes most of it to be lost. As
another interaction, occasion-by-rater yielded negative variance component estimates.
Negative variance values, as suggested by Cronbach et al. (1972), are taken as zero. As
required by its definition, variance values cannot take negative values, but like the
appearance of a value smaller than 1 in F statistics in ANOVA, variance might appear as
negative because of sampling error (Goodwin & Goodwin, 1991). This situation is an
indication of the fact that raters rating students at the same time and independently from
one another do ratings which are totally consistent with one another. At last, the three
way- interaction, occasions-by-tasks-by-raters, is also named as “residual” or “error” in
the ANOVA model used here. If measurement results obtained in the study are reliable,
this value belonging to the residual is expected to be as low as possible. According to
Table 1, the three-way interaction accounted for 24.6% of the total variance. According
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to G theory, this obtained variance value is required to be as small as possible. This value
indicates that the change in the scores might have appeared depending on different
sources of variability not included in the study. As a result, as also understood from Table
1, as an advantage of G theory, the researcher is able to see clearly what extent of the
total variance appeared as a result of the interaction of which source or sources (Giiler,
2009).

In G theory, the G coefficient which might correspond to the reliability coefficient in
classical test theory is calculated. G and ® coefficients included in the study and
calculated over 14 tasks and 2 raters were found to be .91 and .89 respectively. Moreover,
the calculation of G and @ coefficients by using the values in Table 1 is shown in detail
in Table 2.

Table 2.
Calculation of G coefficient
I. G-coefficient for 14 tasks and 2 raters (n::14, n;:2)

Ep%(T,R) %
pU,R) =~ 1. T T .
83 + -Gt + 1 -0dr + =G0
.40
40 +—=.36+20.0 +—.35
14 2 128
_ .40
©.4385
=91
II. @ -coefficient for 14 tasks and 2 raters (ni:14, n:2)
®(T,R) %
) =7 1 1 . 1. 1 . 1 . 1 4
0'02 +n_to-t2 +n—rO'r2 +n—tO'§t +n—rO'ozr +m0’t2r +m0’§tr
_ .40
40+=.02+200+=.36+20.0+—.29 +—.35
14 2 14 2 28 28
_ .40
"~ .4495
=.89

As stated in Table 2, too, in G theory, by using the results obtained from G-study, the
conditions where the error can be minimized for specific purposes through D-study are
tried to be predicted. In D-study, in case of a decrease or an increase in the number of
tasks or raters, the values which reliability, in other words, generalizability and ®
coefficient might take are predicted. The number of tasks included in the measurement
tool used in this study is not certain. However, in case of an increase or a decrease in the
number of raters, the extent of the change in the reliability has been investigated. The
results of the D-study are given in Table 3.
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Table 3.
G and @ coefficients of D Studies (ni:14)
1 rater 2 rater” 3 rater 4 rater 5 rater
G-coefficient .89 91 .92 .92 .93
O-coefficient .85 .89 .90 91 .92

(*Number of raters taking part in the study)

As seen in Table 3, increasing the number of the raters increases the value of reliability
greatly. For this reason, increasing the number of the raters is not expected to make an
important contribution to further studies. Cronbach a values calculated according to the
classical test theory related to the scores of each rater included in the study were found
to be .907 and .867, and, G-coefficient values calculated according to G theory over a
single facet (0 x t) according to the completely crossed design method were found to be
.91 and .87 respectively. The G-coefficient calculated over 1 rater with D-study was
found to be .89, which appears to be predicted as close to these values.

4. DISCUSSION

As seen in this study, too, in measurement situations where there are many sources such
as task and rater which cause variability in measurement results, G theory provides
detailed information through a single analysis. Especially in situations such as education
and psychology where individuals’ behaviors are evaluated through observation, for
observation results to be objective, it is a frequently encountered situation that more than
one rater takes part. In this kind of scorings, consistency between raters is of particular
importance. G theory is a suitable method of determining reliability which can be used
in situations where more than one rater makes scorings.

It is known that criterion-dependent measurement tools provides opportunities to
determine initial levels of students with intellectual disability in terms of behavior whose
education is to be performed, record developments in education process objectively and
continuously develop the education program under implementation in the direction of
pieces of feedback (Varol, 2004). In this study, the eating skills criterion-dependent
measurement tool prepared in accordance with multiple-opportunities method was
examined from the perspective of G theory, which enables the examination of many
possible sources of error and inter-rater consistency. As a conclusion, this study made to
reveal the reliability of the criterion-dependent measurement tool used in special
education to make important decisions is expected to popularize the use of the
measurement tool in question and light the way for scientific research studies to be made
with using this measurement tool.

In this study, as a source of variability, only rater and task were used. It might as well be
possible to assess the reliability of eating criterion dependent measurement tool through
studies including different and more number of variability sources (environment,
different forms, etc.). Moreover, it can be suggested that similar studies should be made
on other criterion dependent measurement tools used with the aim of assessing different
skills in special education.
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GENIS OZET

1. GIRiS

Zihinsel engelli Ogrencilere bagimsiz yasama becerileri kazandirmada en etkili
yontemlerden birisi uygulamali davranis analizidir. Bu analiz, engelli bireyde istenilen
davranis degisikligini saglayabilmek i¢in davranig Oncesi ve sonrasi uyaranlarin
sistematik olarak diizenlenmesini gerektirir (Heward, 1996). Uygulamali davranis
analizinin temel noktasini, davranigin dogrudan ve siirekli 6l¢iilmesi olusturmaktadir.
Dogrudan ve siirekli 6l¢iimlerde d6grencinin performansi, davranisin olustugu ortamlarda

dogrudan gozlenerek siirekli degerlendirilmektedir (Ozyiirek, 1996) ve bu dlgiimlerde
6l¢iit bagimli 6lgme araclari kullanilmaktadir (Varol, 1996).

Olgiit bagimli 6lgme araglari; bildirimler, dlgiit ve sorular bdliimiinden olusur. Olgiit
aracinin bildirimler bolimii, analizi yapilan becerinin basamaklarini ve belirlenen
Olgiitleri igerir. Eger 6l¢giit bagimli 6lgme aracimin 6grenciye bir kez uygulanmasi
sonucunda ogrencinin  performans diizeyi saptanacaksa, oOlgiit olarak %100
benimsenmektedir. Olgiit bagimli 6l¢gme aracinin sorular/gdrevler boliimii ise performans
diizeyinin belirlenmesinde kullanilacak yonteme goére diizenlenmektedir. Bu bélime,
becerinin ana yonergesi ve bagimsiz siitunu eklenerek tek firsat yontemiyle performans
diizeyi belirlemeye yonelik; ana yonerge, bagimsiz, sdzel ipucu, model olma ve fiziksel
yardim siitunlar1 eklenerek coklu firsat yontemiyle performans diizeyi belirlemeye
yonelik ol¢iit bagimli 6lgme araci hazirlanir (Varol, 1996).

Tek firsat yontemi, 6grenciye sadece ana yonerge (beceriye sahip bir kisiye verildiginde,
becerinin gerceklestirilmesini saglayan yonerge) verilerek yapabildiklerinin dogrudan
gozlenmesi ve kaydedilmesidir. Bu yontemin kullanilmasindaki amag; 6grencinin,
becerinin ne kadarmi bagimsiz olarak gerceklestirdigini saptamaktir. Coklu firsat
yontemi ise, Ogrenciye ana yonergenin verilmesinden sonra &grencinin yapmakta
zorlandig1 basamaklar1 yerine getirmesi igin yeni firsatlar verilmesidir. Bu yontemi
kullanmanin amaci ise 6grencinin becerinin her bir basamagini hangi ipucunu kullanarak
gerceklestirdigini ya da beceriyi bagimsiz olarak gerceklestirip gergeklestirmedigini
saptamaktir (Varol, 1996).

Egitimde kullanilan tiim 6l¢me araglarinda oldugu gibi bu tiir caligmalarda da gézleme
dayali puanlamanin giivenirligi en 6nemli konulardan biridir (Goodwin ve Goodwin,
1991). Ancak gozlemle puanlama yapmanin en bilylik dezavantaji ise siibjektifligidir. Bu
sebeplerdir ki, her bir 6grencinin davranisinin gézlemlenerek dgrenciye verilen puanin
daha objektif ve giivenilir olmasini saglayabilmek i¢in ¢ogunlukla ya bir puanlayicinin
farkli zamanlarda yaptig1 birden fazla puanlamanin ortalamasi ya da ayni zamanda birden
fazla puanlayici puanlarinin ortalamasi alimir. Ayni zamanda, egitim ya da klinik
ortamlarda tek bir Ogrencinin davranisinin degerlendirilmesi de benzer sekilde
yapilmaktadir. Egitim ve Psikolojik Test Standartlarinin da (Amerikan Egitim
Aragtirmalar1 Birligi, Amerikan Psikologlar Birligi, 1999) belirttigi iizere, “Glgiilen
davranisin niteligi ne olursa olsun, belirli egitimsel kararlarin verilmesinde kullanilan
6leme sonuglarinin giivenirligi ve gecerligi belirlenmesi gerekir” (akt:Lei, Smith ve Suen,
2007).

Ozel egitime iliskin yurtici ve yurtdisi arastirmalarda, performansin dl¢iilmesine dayali
degerlendirmede degiskenlik kaynagi olarak yalnizca puanlayicilarin dikkate alindig: ve
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puanlayicilar arasi giivenirligin hesaplanmasinda Klasik Test Kurami’na iliskin
yontemlerden (Uyum indeksi, Pearson korelasyon katsayisi, t testi veya varyans analizi,
grup i¢i degiskenlik katsayisi) yararlanildigi goriilmektedir (Akmanoglu ve Batu, 2004;
Ozkan ve Giirsel, 2006; Topsakal ve Diizkantar, 2010; Parrott, Schuster, Collins ve
Gassaway, 2000; Akkdse, 2008). Klasik Test Kurami’na dayali giivenirligin
belirlenmesinde kullanilan istatiksel yontemlerin en ciddi sinirlilig1 hata kaynagi olarak
yalnizca degerlendiriciler arasi tutarsizlia odaklanmalaridir. Genellenebilirlik Kurami
(Cronbach, Gleser, Nanda&Ratjaratman, 1972) o6l¢medeki hatanin kaynagmi tek bir
degiskenlik kaynagi ile aciklanmanin (6rnegin; sadece puanlayici degiskenlik kaynagina
bagli olarak) sinirliligina karst 6lgme hatasinin farkli degiskenlik kaynaklarindan
kestirilmesine olanak vermektedir. Boylece 6lgme konusu olan bireylerin (6lgme
objelerinin) gbzlenen puanlari evren puanlarina (gergek puanlara) olabildigince dogru bir
sekilde kestirilebilmektedir (Atilgan ve Tezbasaran, 2005; Giiler ve Gelbal, 2010).

Genellenebilirlik (G) Kurami 6lgme sonuglarinin giivenirliginin belirlenmesini, giivenilir
gozlemlerin tasarimini, arastirilmasini ve kavramsallastirilmasini saglayan istatistiksel
bir kuramdir (Cronbach ve digerleri, 1972; Brennan, 2001). G Kurami bir grup bireyden
- hatta bazen sadece tek bir bireyden (Lei, Smith ve Suen, 2007) - elde edilen 6lgme
sonuglarinin, bu sonuglarin elde edildigi belirli sayidaki maddeleri, puanlayicilarin ya da
durumlarin ¢ok daha o6tesine genellenebilmesi amacini tagir (Brennan, 1992; Shavelson
ve Webb, 1991). Shavelson ve Webb (1991)’e gore, G Kurami dort farkli agidan Klasik
Test Kurami’nin daha genigletilmis bir halidir: 1. Genellenebilirlik Kurami, ¢oklu
varyans kaynaklarin1 tek bir analizde ele alir. 2. Her bir varyans kaynaginin
biiytikliigiiniin belirlenmesini saglar. 3. Hem bireylerin performanslarina dayali goreceli
kararlar hem de bireylerin performanslariyla ilgili mutlak kararlar alinmasina iligkin iki
farkli glivenirlik katsayisinin hesaplanmasina olanak tanir. 4. Belirli bir amaca bagh
olarak, 6l¢me hatasinin en aza indirgenebilecegi Olgmelerin diizenlenmesine (D-
caligmalar1) imkan tanir. Kisacast G Kurami, farkli hata kaynaklariin olasi oldugu
performansin 6l¢giilmesiyle elde edilen sonuglarin giivenirliginin kestirilmesine uygun bir
kuramdir.

Performansa dayali degerlendirmenin giivenirliginin Genellenebilirlik Kurami ile
incelendigi egitimle iligkili aragtirmalarda; laboratuvar becerilerinin (Webb, Schlackman,
&Sugrue, 2000), matematiksel islem yapabilmedeki bagarimin (Giiler ve Gelbal, 2010;
Lane, Liu, Ankenmann & Stone, 1996), verilen bir konuda kompozisyon yazabilmenin
(Gierl, 1998; Novak, Herman, &Gearhart, 1996; Baker, Abedi, Linn&Niemi, 1995) ve
akict sekilde okuma becerilerinin (Hintze&Petitte, 2001; Hintze, Owen, Shapiro, &Daly,
2000) incelendigi goriilmektedir. Ozel egitim alaninda performansin dlgiilmesine dayali
degerlendirmede G Kurami’nin kullanildigi iki arastirmaya rastlanabilmistir. Bu
aragtirmalarin ilkinde, dilbilimsel ve fonolojik agidan yetersizligi bulunan okuldncesi
¢ocuklarin dil yetenegine iliskin ti¢ temel becerilere ait puanlar1 (Bruckner, Yoder ve
McWilliam, 2006), digerinde ise anlama gii¢liigii ¢eken 6grencilerin okuma becerileri
(Tindal, Yovanoff&Geller, 2010) incelenmistir. Buna karsin, 06zel egitime gereksinim
duyan Ogrencilerin temel becerilerin Slglilmesinin giivenirliinde G Kurami’nin
kullanildig1 herhangi bir ¢aligmaya rastlanmamistir. Bu nedenle bu arastirmanin amaci
gorev, puanlayict ve zamanin, zihinsel engelli O6grencilere 6z-bakim becerileri
kazandirma egitiminde onemli bir yer tutan yemek yeme becerisi lizerindeki etkisini
Genellenebilirlik Kurama ile incelemektir.
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2. YONTEM

Katilmeilar ve Uygulama

Aragtirma, 6zel bir kuruma devam eden bir 6grencinin yemek saatlerinde
dogal ortamda gozlenmesine dayanmaktadir. Gozlenen Ogrenci,
mentalretardasyon tanistyla kuruma kaydolmus ve epilepsi hastasidir.
Ogrenci, haftanin bir giinii (sali giinleri) siirekli olarak yedi hafta boyunca
gozlenmistir. Kurum personeli olan ve 6grencileri yakindan taniyan bir
hemysire ve bir rehber 6gretmen tarafindan yapilan gozlemler, 2011 yilinin
mart ayinda baslamis ve haziran ayinda sona ermistir. Arastirmaya
baslanmadan 6nce gozlemlerin nasil yapilmasi gerektigi konusunda iki
O0zel  egitim  Ogretmeninin  gorlisi  alinmistir.  Gozlemciler
degerlendirmelerini birbirlerinden bagimsiz olarak gerceklestirmistir.

(")lg:me Araci

Gozlemler sirasinda degerlendirmeler, Varol (2004) tarafindan ¢oklu firsat yontemine
gore hazirlanmis “Kasigi Kullanarak Yemek Yeme Becerisi” basligi altinda, beceri
analizi formu kullanilarak yapilmigtir. Formun “kasigi kullanarak yemek yeme
becerisine” iliskin bolimii 14 maddeden olugsmaktadir. Biitiin maddeler fiziksel yardim
(1), model olma (2), sozel ipucu (3) ve bagimsiz (4) olmak iizere dortli bir
derecelendirme kullanilarak degerlendirilmistir. Elde edilen puanlarin G Kurami’na gore
analizi EDU-G, her bir puanlayicinin puanlarinin Klasik Test Kurami’na gore giivenirlik
katsayilar1 SPSS.16 bilgisayar paket programiyla yapilmistir.

Bulgular

Girig boliimiinde de agiklandigi tizere, Genellenebilirlik Kurami’nda 6l¢me objesi olarak
cogunlukla bireyler ya da 6grenciler alinmakla birlikte, calismaya bagli olarak bu durum
degisebilmektedir. Bu ¢alismada da 6l¢iilen tek bir 6grenci bulunmakta ve bu 6grencinin
yemek yeme becerisi farkli zamanlarda puanlanmaktadir. Bu sebeple, bu c¢alismanin
O0lcme objesi “zaman (occasion)” olmaktadir. Becerinin basamaklari (task) ve
puanlayicilar (rater) olmak iizere ¢aligmada iki yiizey bulunmaktadir. Ogrencinin
becerisi, yedi haftanin tiimiinde tiim basamaklariyla her iki puanlayici tarafindan
puanlanmis, bdylelikle ¢caligma tiimiiyle caprazlanmis desen (O x T x R) olusturmaktadir.

Analiz sonuglarina gore, 6lgme objesi olan zaman degigkenligi agiklamada en yiiksek
orana sahipken (28.1%), degiskenligi agiklamada; gorev ana etkisi olduk¢a diisiik bir
yiizdeye (1.1%) sahiptir ve puanlayict ana etkisi varyansi ise sifirdir. Elde edilen bu
sonuglar, dlgmede ideal olarak istenen bir durumu sergilemektedir. Olgme objesinden
kaynakli varyansin biiyiik olmasi; diger degiskenlik kaynaklarina iligskin degerlerin ise
olabildigince diisiik olmasi istenir. Bu durum, 6lgme sonuglarindaki degiskenligin
puanlayici ya da gorevlere bagli olmadigini gostermektedir. Kisacast puanlayicilar arast
tutarlilik s6z konusudur. Diger taraftan ikili etkilesimlere bakildiginda; zaman-gorev ve
gorev-puanlayict etkilesimleri sirasiyla, degiskenligin %25.9’unu ve %20.3’{inii
aciklamaktadir. Buradan anlasilacagi iizere, beceri basamaklarinin zorluk diizeyi 6grenci
icin zamana gore farklilik gdstermekte ve beceri basamaklarinin puanlanmasi da
puanlayicilara gore farklilasmaktadir. Puanlanan bireyin epilepsi hastasi oldugu
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distintildigiinde, bu durum hi¢ de sasirtict olmamaktadir. Kazandirilmaya ¢aligilan
beceriyi 6grencinin rutin olarak zaman iginde ilerletmesi beklenirken, bu siirecte gecirmis
oldugu bir nobet, becerinin bazen tamamen kaybolmasina bazen de ¢ok biiyiik bir
kismiin yitirilmesine sebep olabilmektedir. Bir diger etkilesim olan, zaman-puanlayici
etkilesiminin ise negatif varyans kestirimine sahip oldugu gériilmektedir. Negatif varyans
degerleri, Cronbach ve digerleri (1972) nin de dnerdigi gibi sifir olarak alinmaktadir.

En son olarak, zaman-gorev-puanlayici etkilesimi ~ANOV A modelinde artik ya da hata
terimi olarak da isimlendirilir- yer almaktadir. Eger ¢alismada, 6l¢gme sonuglari giivenilir
ise artiga ait olan bu degerin olabildigince kiiclik olmasi istenir. Elde edilen sonuglara
gore, bu etkilesimin toplam varyansin % 24.6’sim agikladigi gozlenmektedir. G
Kurami’na gore, elde edilen bu varyans degerinin olabildigince kiiciik olmasi istenir. Bu
deger, puanlardaki degisimin ¢alismada yer almayan farkli degiskenlik kaynaklarina
bagli ortaya ¢ikmis olabileceginin sinyalini vermektedir. Sonug olarak, G Kurami’nin bir
avantaji olarak arastirmaci, toplam varyansin ne kadarinin hangi kaynak ya da
kaynaklarin etkilesimi sonucu olustugunu agik¢a gorebilmektedir (Giiler, 2009).

Calismada yer alan 14 gbrev ve 2 puanlayici lizerinden hesaplanan G ve @ katsayisilari
strastyla .91 ve .89 olarak bulunmus ve her bir puanlayici puanlarina iligkin Klasik Test
Kurami’na gore hesaplanan Cronbach a degerleri de .907 ve .867 olarak hesaplanmis,
ayni sirayla G Kurami’na gore tek ylizey lizerinden (o x t) tiimiiyle ¢capraz desene gore
hesaplanan G katsay1 degerleri de .91 ve .87 olarak hesaplanmistir. D ¢aligmastyla bir
puanlayici tizerinden hesaplanan G katsayisinin (.89) da gergekteki bu degerlere yakin
bir deger olarak kestirildigi goriilmektedir.

3. SONUCLAR

Calisma sonuglarindan anlasilacagi iizere, 6l¢me sonuglarindaki degiskenlige sebep olan;
gorev, puanlayict gibi pek ¢ok kaynagin bulundugu 6lgme durumlarinda G Kuramu tek
bir analizle ayrintili bilgi saglamaktadir. Ozellikle egitim ve psikoloji gibi bireylerin
davraniglarinin gozlenerek degerlendirildigi durumlarda; gézlem sonuglarinin objektif
olmasi i¢in birden fazla puanlayicinin yer almasi siklikla rastlanan bir durumdur. Bu tiir
puanlamalarda puanlayicilar arasi tutarlilik da ayri bir énem tasimaktadir. G Kuramu,
birden fazla puanlayicinin puanlama yaptigi durumlarda kullanilabilecek uygun bir
giivenirlik belirleme yontemi olarak tercih edilebilir.
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