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Introduction

The main aim of measurement and evaluation studies is to determine whether the learning
objectives have been met and if met, to what extent the objectives have been achieved. Therefore, in
measurement and evaluation studies, the learning outcomes to be evaluated should be in line with the
curriculum objectives. The maintenance of this unity depends on the clarity of the learning objective
definitions and statement of them in the form of observable performances. Taxonomies are used in
order to define the learning objectives clearly and to transform them into observable learning
outcomes. Taxonomies can be defined as the classification of things from simple to complex and in
stages as prerequisites of one another. In the area of curriculum development, a taxonomy is the
classification of expected behaviours from easy to complex, concrete to abstract in a hierarchical
manner (S6nmez, 2004). In the literature, there are various taxonomies, such as Bloom's, SOLO,
Haladyana, Marzano, Fink and Dettmer's. Of them, SOLO and Bloom's taxonomy stand out as the two
most widely used taxonomies (Ari, 2013).

SOLO Taxonomy

The SOLO taxonomy, which is defined as the structure of observed learning outcomes, was
developed by Biggs and Collis in 1982. This taxonomy is widely used for evaluating the students'
performances (Biggs, 1979) and analysing the learning activities and assessment questions (Fensham &
Bellocchi, 2013; Gezer & ilhan, 2014; Gezer & ilhan, 2015) in different disciplines such as geography,
mathematics, foreign languages and science (Braband & Dahl, 2009; Jones, Collis, & Watson, 1993; Lucas
& Mladenovic, 2009; Pegg & Tall, 2004). The SOLO taxonomy has a five-level structure. The levels that
form the taxonomy and their basic features are shown in Table 1.

Table 1.
The SOLO Taxonomy's Levels and Their Basic Features .

Levels Features

Pre-structural Previous learning about the topic is inaccurate or nothing has
been learned.

Uni-structural Focuses on one aspect of the studied topic.

Multi-structural Two or more aspects of the studied topic are understood;
however, links cannot be formed between them.

Relational Different aspects of the topic studied are related and thus, a
consistent whole is obtained.

level thinking increase and more
meaningful learning is achieved

Consistency, association and multi-

Extended Abstract Reasoning beyond the existing knowledge and reaching
generalizations. Knowledge is transferred to different areas.

"(Cetin & ilhan, 2016)

<

As Table 1 shows, the SOLO taxonomy comprises five levels: pre-structural, uni-structural, multi-
structural, relational and extended abstract (Biggs, 1996; Biggs & Collis, 1982; Biggs & Tang, 2007). All
the levels are taken into consideration in the evaluation of student performance, but the pre-structural
level is not considered in the classification of the curriculum components. For, in contrast to the pre-
structural level where no learning exists, all of the curriculum components correspond to a learning
type, including even the lower levels. Therefore, the pre-structural level is not taken into consideration
in the analysis of the cognitive levels of the learning outcomes and assessment questions. Analyses are
performed on the basis of uni-structural, multi-structural, relational or extended abstract levels.
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Bloom's Taxonomy

Bloom's taxonomy was devised by Bloom in 1956 in order to classify learning objectives in the
cognitive field and was revised by Anderson and Krathwohl (Anderson & Krathwohl, 2001; Krathwohl,
2002). The terms, Bloom's taxonomy and revised Bloom's taxonomy (RBT), are used in studies to
distinguish between the original and the updated forms. This study uses the revised form of Bloom's
taxonomy developed by Anderson and Krathwohl (2001) and will use its acronym, RBT. The RBT has two
dimensions: knowledge and cognitive process (Nasstrom, 2008; Turgut & Baykul, 2012). The
differentiation depends on the research question. In the knowledge dimension, the critical question is:
“what do the students know?”, while in the cognitive process dimension, it is “how students think?”
(Demirel, 2012; Anderson & Krathwohl, 2001). The knowledge dimension of the RBT comprises four
categories: factual, conceptual, procedural and metacognitive. The cognitive process dimension can be
ordered from simple to complex as: remember, understand, apply, analyse, evaluate and create
(Anderson & Krathwohl, 2001; Krathwohl, 2002). This study compares the RBT and SOLO taxonomies,
and since the SOLO taxonomy has only cognitive dimensions, only the cognitive process aspects of the
RBT will be considered. The knowledge dimension will not be taken into consideration. The levels
comprising the cognitive process dimensions of the RBT and their basic features are shown in Table 2.

Table 2.
The Levels of the RBT and their Features .

Levels Features
Remember Retrieving knowledge from long term memory ]
Understand Understanding oral, written and graphic communication and giving g
related examples § %
- 2@
Q
Apply Using and applying the appropriate operation in a given situation % £
= 0
v ©
Analyse Dissecting the material into its components, determining the & 9
relationship between the parts and the general structure. = %
>
v £
Evaluate Making decisions and judgments based on criteria and standards P
<
’_
Create Forming an original product and bringing pieces together in order to
form a consistent whole v

"(Krathwohl, 2002)

As Table 2 shows, the levels of the cognitive process dimension of the RBT are: remember,
understand, apply, analyse, evaluate and create. Of these, remember, understand and apply form the
lower cognitive processes, while analyse, evaluate and create levels form the upper cognitive processes
(Krathwohl, 2002).

A Comparison of SOLO and Bloom's Taxonomies

An analysis of the related literature reveals that a lot of studies have used the SOLO and Bloom's
taxonomies (Alsaadi, 2011; Bagdat & Anapa-Saban, 2014; Basol, Balgalmis, Karli, & Oz, 2016; Caliskan,
2011; Dindar & Demir, 2006; Gécer & Kurt, 2016; Gokler, Aypay, & Ari, 2012; Ozdemir & Goktepe-Yildiz,
2015; Peter & Alberto, 2013; Tarman & Kuran, 2015; Zorluoglu, Kizilaslan, & Sézbilir, 2016); however,
few have compared the two. Studies comparing SOLO and Bloom's taxonomies have vyielded
inconsistent results. For example, Hattie and Purdie (1994) found the SOLO taxonomy to be more
reliable than Bloom's taxonomy, whereas Chan, Tsui, Mandy and Hong (2002) found Bloom's taxonomy
to be more reliable than the SOLO taxonomy. The lack of consistent data on the reliability of the SOLO
and Bloom's taxonomies necessitates further research on this issue.
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The Aim and Significance of the Research

This study aims to compare the reliability of SOLO- and Bloom's taxonomy-based classifications in
the determination of the cognitive levels of the assessment questions. The reliability of SOLO- and RBT-
based classifications will be compared using generalizability theory to detect which of the taxonomies
yields more reliable results. The comparison and contrast of different models with the same purpose is
one of the key functions of science (Dogan, 2002). Since there is more than one theory or models
serving the same or similar purposes, in order to advance scientific knowledge, the existing models
should be compared and contrasted, and their strengths and weaknesses should be examined (Atilgan,
2004). This study aims to contribute to science by comparing two widely used education taxonomies. In
addition, through the comparison of the two taxonomies, which of the taxonomies is more useful for
achieving a common understanding between the experts in the analysis of the cognitive levels of
assessment questions will be understood. In this respect, this study is expected to have practical
implications.

This study differs from the previous literature in various aspects. Hatti and Purdie's (1994) study was
the first study to compare the SOLO and Bloom's taxonomies. In their study, 30 teachers were given 19
multiple-choice questions and were asked to examine the cognitive levels of these questions in
accordance with the SOLO and Bloom's taxonomies (Hattie & Purdie, 1994). In their study, 15 of the
teachers examined the questions on the basis of the SOLO taxonomy, while the remaining 15 teachers
used Bloom's taxonomy. It was found that when compared with the Bloom's taxonomy, the SOLO
taxonomy yielded more consistent results among the teachers and it was argued that SOLO was more
reliable than Bloom's taxonomy. This study differs from Hattie and Purdie (1994) in the following ways.
First, in Hattie and Purdie (1994) there were 19 multiple-choice questions from the same discipline.
However, classifications based on SOLO and Bloom's taxonomies may yield different results depending
on the discipline and question types (open-ended, matching, completion, true-false). Therefore, the use
of questions from different disciplines is important for the comparison of the two taxonomies. This
study aims to contribute to the existing literature by contrasting SOLO and RBT in two disciplines: social
studies and science and technology. In addition, in Hattie and Purdie (1994), different teachers were
involved in the analysis of the assessment questions in terms of the SOLO and Bloom's taxonomies.
Therefore, the finding that the SOLO taxonomy was found to be of higher reliability than Bloom's
taxonomy could also be related to the employment of different teachers for the classifications. In this
study, the classifications related to SOLO and Bloom's taxonomies will be carried out by the same
experts, making it possible to attribute any differences between the two taxonomies to the taxonomies,
not the experts.

Chan et al. (2002) also compared the reliability of the SOLO and Bloom's taxonomies. Their study
examined inter-rater reliability with rubrics based on the SOLO and Bloom's taxonomies. The analysis
showed that the inter-rater reliability of Bloom's taxonomy was higher than that of SOLO. This study
differs from Chan et al. (2002) in the following ways. First, in Chan et al. (2002), the SOLO and Bloom's
taxonomies were not used in the classification of curriculum components. The reliability of the rubrics
based on these taxonomies was examined. Therefore, it is unknown whether the findings related to the
reliability of the two taxonomies in Chan et al. (2002) will be relevant to studies which determine the
cognitive levels of the assessment questions. The fact that the reliability of SOLO and RBT will be based
on the analysis of the cognitive levels of the assessment questions distinguishes this study from that of
Chan et al. (2002).

Finally, both Hattie and Purdie (1994) and Chan et al. (2002) regarded the experts and the raters as
the only source of errors. In Hattie and Purdie (1994), the reliability between the raters was analysed on
the basis of a simple percent agreement coefficient. In Chan et al. (2002), Pearson's correlation
coefficient was used for the estimation of the inter-rater reliability. Unlike these studies, this study will
investigate the reliability of the taxonomies using generalizability (G) theory. Therefore, random errors
as well as expert related errors will be determined. In this way, in addition to explaining the inter-rater
reliability of the two taxonomies, information related to susceptibility to random errors will also be
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provided. Since G theory is used, how an increase or decrease in the number of experts will influence
the reliability values of the two taxonomies will also be determined. In this way, it will answer the
questions of how many experts are needed to reach optimal reliability values in the determination of
cognitive levels of the assessment questions or if an increase in the number of experts will increase
reliability. For these reasons, this study is expected to make significant contributions to the literature.

Method
Research Design

The study adopted the descriptive research design. Descriptive research seeks answers to the
questions: What? and How? These studies are based on the description of a situation as it is without
intervention (Kumar, 2008). Depending on the aim of the descriptive research, questionnaires,
observation, interviews or document analysis can be used (Anderson & Arsenaut, 2005; Erkus, 2011).
This study used document analysis. The first stage of this technique, also known as document review, is
to collect materials related to the research topic (Karasar, 2009). The second stage is the analysis of the
collected documents using specific criteria (Yildirm & Simsek, 1999). In document analysis, very
different document types can be analysed. These include written materials such as books, journals,
newspapers, diaries, official documents, and statistics as well as audio-visual records such as films,
videos, or photos (Cansiz-Aktas, 2014).

Data Collection

The data were obtained by three experts' examination of the assessment questions in the Seventh
Grade Social Studies Textbook published by the Ministry of National Education and the Eight Grade
Science and Technology Textbook published by Yildirrm Publishing in 2015. In the social studies
textbook, 98 assessment questions (18 true-false questions [18.37%], 11 matching questions [11.22%],
43 multiple-choice questions [43.88%] and 26 short-answer or essay questions [26.53%]) were analysed.
As for the science and technology textbook, 198 assessment questions were analysed. Of the
assessment questions, 41 were true-false questions (20.71%), 45 were matching questions (22.73%), 76
were multiple-choice questions (38.38%), and 36 (18.18%) were short-answer or essay type questions.

Data Coding

Three experts (two educational curriculum and instruction experts, one measurement and
evaluation expert) carried out the analysis of the cognitive levels of the assessment questions. The
experts classified the assessment questions in the social studies and science and technology textbooks
on the basis of the SOLO and RBT taxonomies. The basic features of the SOLO and RBT taxonomy levels
and the indicator verbs were used for these classifications. The indicator verbs are shown in Table 3.

Table 3 does not show the pre-structural level of the SOLO taxonomy. This is because there is no
learning on the pre-structural level, and there are thus no corresponding indicator verbs (Cetin & ilhan,
2016). Therefore, in the analysis of assessment questions, the prestructural level was not taken into
consideration. The classifications were based on the uni-structural, multi structural, relational and
extended abstract levels.
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Table 3.
SOLO Taxonomy and RBT Indicator Verbs.
SOoLo Taxonomy1

Uni-structural Memorize, recite, define, name, label, match, recall, quote, draw, portray,
imitate, recognize

Multi-structural Classify, list, discuss, show, select, do basic calculations, tell, report, separate,
summarize

Relational Apply, compare, predict, differentiate, organize, analyse, calculate the

relationships between X and Y, interpret, review and rewrite, structure,
transform, infer

Extended Abstract Hypothesize, generalize, construct, reflect, form a theory, invent, develop an
original product, transfer to a different area, prove, solve from first principles

2

RBT

Remember Name, list, label, recall, recite, cite, count, number, select, draw, portray, define

Understand Add, explain, clarify, demonstrate, match, guess, explain the similarities and
differences

Apply Calculate, solve, organize, follow the steps, transfer by organizing, draw an
outline

Analyse Separate, summarize, define in broad terms, analyse, prioritize, simplify,
categorize, test, optimize, infer

Evaluate Evaluate, critique, prove, judge, defend, propose

Create Organize, arrange, compose, design, reorganize, adapt, unify, discover, build,

construct

! (Biggs & Tang, 2011), 2 (Thompson, 2012)

Data Analysis

After the assessment questions in the textbooks were classified by three experts using SOLO and
RBT, the data were analysed using G theory. G theory (Cronbach, Gleser, Nanda, & Rajaratnam, 1972) is
an extension of the classical test theory (Brennan, 2003; Huang, 2009). G theory statistics make use of
ANOVA for separating students' test scores from the components contributing to the variance (Renkl,
1993). To clarify, in G theory analyses, the variance of the students' test scores is expected to be
separated into different types of variances: variance resulting from the differences in the ability levels of
students, variance related to different variability sources like raters and items, variance in the
interaction between students and different variability sources, variance between the interaction of
different variability sources, variance due to unexplained sources and random error. ANOVA is used for
this purpose (Taylor & Pastor, 2013). However, in G theory, unlike traditional ANOVA practices, the size
of the variance components is taken into consideration rather than the significance of the mean squares
(Bell, 1985).

G theory can be understood on the basis of certain concepts. This specific terminology includes: the
measurement object, facet, condition, crossed and nested design, generalizability (G) and decision (D)
studies, generalizability and dependability coefficients. The measurement object is the source of
variance targeted by the measurement study. In all measurement studies, differentiation of the
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components forming the measurement object is expected. In other words, variance of the measurement
object is expected to be high. In many measurement studies, the examinees are the object of
measurement (Giler, Kaya-Uyanik, & Tasdelen-Teker, 2012). However, in this study, the case is a little
different. Since this study aims to determine the cognitive levels of the assessment questions and to
differentiate between questions of different cognitive levels, the assessment questions are the
measurement object. In G theory, other sources of variance are facets, and the levels within each facet
are called conditions. For example, if raters are a source of variance that may lead to error in
measurement results, the rater is a facet and each of the raters (i.e., 1st, 2nd, 3rd, etc.) is a condition
(Mushquash & O’Connor, 2006). In this study, the experts who analysed the cognitive levels of the
assessment questions are the facet of the measurement, and since there were three experts, the
number of conditions is three.

Generalizability theory statistics come in two categories: crossed designs and nested designs
(Cardinet, Johnson, & Pini, 2010). In crossed design, all conditions of a facet influence all conditions of
another facet. Designs where some of the conditions of any facet are observed by some conditions of
another facet are called nested designs (Kumazawa, 2009). Crossed designs are notified by "x" while
nested designs are shown with ":" (Brennan, 2003). For example, in a measurement operation aiming to
evaluate individuals' mathematical performance, suppose that the participants are "p" and the items in
the mathematics test are "i". Here, if all students answer the same items, the design is crossed and is
shown as "p x i". For the same measurement operation, if each of the students is responsible for
different items, the design is nested and is defined as "p : i" (Hathcoat & Penn, 2012). In this study, the
assessment questions in the textbooks were classified in terms of their cognitive levels, and all of the
questions (q) were analysed by three experts (e). Therefore, the G theory analyses were based on
crossed "q x e" design.

G theory analyses have two separate, but related stages (Sun, Valiga, & Gao, 1997). The first are G
studies, and the second, D studies (Shavelson & Webb, 1991). The aim of G studies is to predict the
variance components related to the measurement population (Brennan, 2001). In other words, G
studies are carried out in order to obtain information about the source of variance influencing the
generalizability of the observations (Alkharusi, 2012). The second stage of G theory analyses is D studies.
D studies use the predictions of the G studies (Webb, Shavelson, & Haertel, 2006). At this point, new
observations are not made or data is not collected again (Murray, 1984). The aim of the D studies is to
define error variance and predict the reliability coefficient (Stora, Hagtvet, & Heyerdahl, 2013) and
determine how reliability will change if the number of item, rater or observation changes (Mabe, 2013).
Namely, D studies aim to answer the question: How will the error and reliability of the measurement
change if the number of conditions in a facet is increased or decreased? (Briggs & Wilson, 2007). D
studies can assess the effectiveness of alternative designs so that error can be minimized, and reliability
can be maximized (Webb et al. 2006). In this G study, the variances related to the measurement results
were: i) variance related to different cognitive levels of the assessment questions, ii) variance related to
experts analysing the cognitive levels and iii) residual variance from the interaction of the assessment
questions and experts and random error. In the D study, how the number of experts influenced the
dependability and reliability values was tested in alternative designs where the number of experts was
one, two, four, five and six.

Another important concept related to the G theory is the difference between generalizability (G) and
dependability (Phi) coefficients. In G theory, there are two types of decision making: relative and
absolute, and G coefficient is used for relative evaluations, while the Phi coefficient is used for absolute
evaluations (Atilgan, 2005). Therefore, in this study both G and Phi coefficients were reported for the
reliability of the SOLO and RBT-based classifications. EduG software was used for G theory analyses.
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Results

This section presented the findings. First, the data collected from the SOLO- and RBT-based
classification of the assessment questions in the Seventh Grade Social Studies Textbook by three experts
were analysed. The variance components predicted as a result of the crossed design (q x e) G study and
their contributions to the total variance are shown in Table 4.

Table 4.
Variance Components Predicted by the SOLO and RBT-Based Classification of the Assessment Questions
in the Social Studies Textbook.

Sum of Mean of Variance Variance

Taxonomy Source of Variance Squares df Squares Component Percentage
SOLo Assessment question (q) 187.21 97 1.93 .63 95.30
Expert (e) .01 2 .00 .00 .00

g xe, error 5.99 194 .03 .03 4.70

Total 193.21 293 100

RBT Assessment question (q) 409.73 97 4.22 1.26 71.60
Expert (e) 11.07 2 5.53 .05 3.00

g xe, error 86.93 194 .45 45 25.50

Total 507.73 293 100

* Negative (—.00028) variance components were assigned a value of zero.

According to Table 4, the rate of the variance component predicted for the assessment question
main effect in the total variance was 95.30% in the SOLO-based classification and 71.60% in the RBT-
based classification. These values show that in both the SOLO- and RBT-based classifications, the
variance component that had the highest contribution to the total variance belonged to the assessment
question main effect.

Following the assessment question main effect, the variance components predicted for the expert
main effect were analysed. In the SOLO-based classification, the variance value of the expert main effect
was found to be —.00028. In G theory, all variance components are expected to be positive (Cardinet et
al. 2010). In spite of this, negative variance values can be obtained in practice, due to small sample size,
using an inappropriate model, or the population value can be zero or close to zero (Chiu, 2001). When a
negative but close to zero value is observed, it is recommended that the related variance component
should be taken as zero. When a variance component that is negative and much lower than zero is
obtained, the data set should be monitored for mistakes (Webb, Rowley, & Shavelson, 1988). In this
study, since the negative variance calculated for the expert main effect was close to zero in the SOLO-
based classification, a value of zero was assigned to the related variance, and the percentage of the
variance components within the total variance was considered. As Table 4 shows, in the SOLO-based
classification, the percentage of the expert-related variance in the total variance was calculated as .00%.
In the RBT-based classification, 3.00% of the total variance could be explained by the expert main effect.

In G theory, the variance value of the interaction of the measurement object and all facets form the
residual variance together with unexplained sources of variance (Shavelson & Webb, 1991). In this
study, the assessment questions were the measurement object, and the experts were the only facet
that was analysed. Therefore, the "q x e, error" variance referred to the residual variance. The variance
rates in Table 4 indicate that the residual variance values were 4.70% in the SOLO-based classifications
and 25.50% in RBT-based classifications.

After the prediction of the variance components, G and Phi coefficients were calculated for the data
obtained by the SOLO- and RBT-based classification of the assessment questions in the social studies
textbook by three experts. The G and Phi coefficients predicted for the original data are shown in Table
5 together with the alternative scenarios related to expert number.
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Table 5.
G and Phi Coefficients Predicted by the SOLO and RBT-Based Classification of the Assessment Questions
in the Social Studies Textbook in Alternative Decision Studies.

Expert number

Taxonomy G and Phi Coefficients 1 2 3 4 5 6
SOLO G .95 .98 .98 .99 .99 .99
Phi .95 .98 .98 .99 .99 .99
RBT G 74 .85 .89 .92 .93 .94
Phi 72 .83 .88 .91 .93 .94

Table 5 shows that the G and Phi coefficients calculated in SOLO-based classifications of the
cognitive levels of the assessment questions in the social studies textbook were found to be higher than
those of the RBT-based classification. The findings of the alternative decision studies indicate that the
effect of the changes in the expert number on G and Phi coefficients was smaller in the SOLO-based
classifications than in the RBT-based classifications.

After data related to the detecting of the cognitive levels of the assessment questions in the social
studies textbook were analysed by means of G theory, similar analyses were performed for the science
and technology textbook. In this way, the limitations due to the use of assessment questions from a
single course could be eliminated. The classification of the cognitive levels of the assessment questions
in the science and technology course was analysed in a crossed design (q x e). The analyses had two
steps: G and D stages. In the G study, the variance components and the percentage of each variance
component in the total variance was calculated. These values are shown in Table 6.

Table 6.
Variance Components Predicted by the SOLO and RBT-Based Classification of the Assessment Questions
in the Science and Technology Textbook.

Sum of Mean of Variance Variance

Taxonomy Source of Variance Squares df Squares Component Percentage
SOLO Assessment question (q) 251.83 197 1.28 42 92.80
Expert (e) .04 2 .02 .00 .00

gxe,error 12.62 394 .03 .03 7.20

Total 264.50 593 100

RBT Assessment question (q) 285.60 197 1.45 .43 73.50
Expert (e) 3.84 2 1.92 .01 1.50

qXxe, error 58.16 394 .15 .15 25.00

Total 347.60 593 100

* Negative (-.00005) variance components were assigned a value of zero.

Table 6 shows that the predicted variance component for the assessment question main effect was
92.80% in the SOLO-based classification, with the highest contribution to the total variance. Similarly, in
the RBT-based classification, the main effect of the assessment question had the highest contribution to
the total variance, explaining 73.50% of the total variance. Table 6 shows the variance components
predicted for the expert main effect. The rate of these variance components in the total variance was
.00% in the SOLO-based classification and 1.50% in the RBT-based classification. Residual variance
components explained 7.20% of the total variance in the SOLO-based classification and 25.00% of the
total variance in the RBT-based classification.

D study results of the SOLO- and RBT-based classifications of the cognitive levels of the assessment
guestions in the science and technology textbook are in Table 7, which shows the G and Phi coefficients
calculated for the original expert number (three) and alternative scenarios where the expert number is
one, two, four, five and six.
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Table 7.
Predicted G and Phi Coefficients for Data Obtained by the SOLO and RBT-based Classification of Science
and Technology Course Assessment Questions.

Taxonomy G and Phi Expert number
Coefficients 1 2 3 4 5 6
SOLO G .93 .96 .97 .98 .98 .99
Phi .93 .96 .97 .98 .98 .99
RBT G .75 .85 .90 .92 .94 .95
Phi 73 .85 .89 .92 .93 .94

As Table 7 shows, in the SOLO based classifications, the G and Phi coefficients were found to be
equivalent (.97). In the RBT-based classification, G and Phi coefficients were found to be .90 and .89,
respectively. The findings of the alternative D studies show that in SOLO-based classifications, the G and
Phi coefficient for a single expert was .93 and as the number of experts increased, the G and Phi
coefficients also increased, up to .99 for six experts. In the RBT-based classifications, the G and Phi
coefficients of a single expert were found to be .75 and .73, respectively. As the number of experts
increased, G and Phi coefficients also increased, and the highest increase was in the measurement
conditions where the number of experts increases from one to two.

Discussion & Conclusion

In this study, the SOLO and RBT-based classifications of the cognitive levels of the assessment
questions were analysed using G theory. The G study found that in both taxonomies, the variance
components predicted for the main effect of the assessment question had the highest contribution to
the total variance. The finding that the measurement object, that is, the assessment questions, had the
highest contribution to the total variance was expected (Giler et al. 2012). Therefore, in the
determination of cognitive levels of the assessment questions, no matter which taxonomy is used, a
difference between the cognitive levels of the questions could be uncovered. However, it should be
noted that the variance percentage of the assessment question in the total variance was higher in the
SOLO-based classification than in the RBT. This difference points to the fact that the SOLO taxonomy is a
more effective model in terms of the analysis of the cognitive levels of the assessment questions.

In both SOLO- and RBT-based classifications, the expert main effect had small contributions to the
total variance. On this basis, it can be argued that, in the analysis of the cognitive level of the
assessment questions, there are not significant differences between the experts' classification of the
cognitive levels. A comparison of the variance components due to experts showed a slight difference
between the two taxonomies. The agreement among the experts was higher in the SOLO based
taxonomy. This finding is in line with Hattie and Purdie (1994). In Hattie and Purdie (1994), the SOLO
taxonomy also yielded higher inter-rater reliability in the analysis of the cognitive levels of the multiple
choice questions. The results of ilhan and Cetin (2016) and Cetin, Boran and Yazici (2014) on rater’ views
based on SOLO taxonomy support this study’s findings. ilhan and Cetin (2016) analysed the teacher
ratings of student responses to open ended questions on the basis of the SOLO based rubrics and the
teachers' views of the rubrics. The teachers reported that the SOLO taxonomy had clear and intelligible
levels. Similarly, in another study by Cetin et al. (2014), student responses to open-ended physics
questions were rated by three raters on the basis of SOLO-based rubrics. All of the three raters reported
that the objectivity of the SOLO taxonomy was high.

The results of Chan et al. (2002) differ from this study. Chan et al. (2002) analysed inter-rater
reliability for SOLO and Bloom's taxonomy-based rubrics. They found that Bloom's taxonomy based
rubrics had a higher correlation coefficient than SOLO-based rubrics. The difference between this study
and Chan et al. (2002) could be attributed to unfamiliarity with the SOLO taxonomy and the difficulty in
using it (Leung, 2000), although it has clear and intelligible levels. Since Bloom's is a more renowned
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taxonomy among researchers and teachers (Ari, 2013), the same difficulty is not expected for Bloom's
taxonomy. In this study, the indicator verbs corresponding to both taxonomies' levels were explained to
the experts and possible effects related to unfamiliarity with the taxonomies were eliminated.

Analysis of residual variance percentages in G analysis found that in SOLO-based classifications,
random error was low, and in RBT-based classifications, the residual variance explained a significant
portion (1/4) of the total variance. Residual variance gives information about the random error
influencing the measurement and is expected to be as close to zero as possible (Gller & Tasdelen-Teker,
2015). Therefore, unlike SOLO-based taxonomy, RBT is more open to random error. In other words, in
RBT-based classifications, experts may assign the assessment questions to different levels in a non-
systematic way and factors other than experts could influence the measurement results to a greater
extent because RBT yields more random error than SOLO based classifications.

Finally, SOLO-based classifications were found to have higher G and Phi coefficients than those of
RBT. In alternative D studies, it was calculated that the reliability coefficients obtained by a single expert
in SOLO taxonomy could be produced by five or six experts in RBT. These results indicate that, in the
analysis of cognitive levels of the assessment questions, the SOLO taxonomy yields more reliable and
generalizable measures than RBT.

Limitations & Recommendations

This study makes the following contributions to the literature: it focuses on specific points not
addressed by previous studies that compared SOLO and RBT, and instead of classical test theory, G
theory was used. It should be noted that there a number of limitations to the study. The limitations of
the study and further research recommendations can be listed as follows: first, this research is limited to
the comparison of SOLO and RBT taxonomies. Studying different taxonomies (Haladyana, Marzano, Fink,
Dettmer, MATH) for detecting the cognitive levels of curriculum components can be suggested; second,
the assessment questions of the social studies and science and technology courses were used to
compare SOLO and RBT, and using the assessment questions of two different courses contributes to the
generalizability of its findings. The fact that social studies and science and technology courses have a
broad-field design (the social studies includes the history and geography courses while biology,
chemistry, and physics courses are integrated into general science) makes the findings obtained largely
independent of any discipline. However, further related research should involve different disciplines
such as mathematics and foreign languages.
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Tiirkge Siiriim

Girig

Egitim siUrecinde yapilan 6lgme degerlendirme c¢alismalarinin temel amaci, 6grenme hedeflerine
ulasihp ulasilmadigini belirlemek ve ulasildiysa s6z konusu hedeflerin ne diizeyde gergeklestigini ortaya
koymaktir. Dolayisiyla 6lgme ve degerlendirme c¢alismalarinda dikkat edilmesi gereken temel husus,
oOlgllecek oOgrenme ciktilarinin programda yer alan hedefler ile uyumlu olmasidir. Bu uyumun
saglanabilmesi, 6§renme hedeflerinin herkes tarafindan ayni sekilde anlasilmasini saglayacak agiklikta
tanimlanmasina ve gdzlenebilir performanslar seklinde ifade edilmesine bagldir. Ogretim hedeflerinin
acik bir bicimde tanimlanmasi ve gozlenebilir 6§renme ¢iktilarina dénisturilmesinde taksonomilerden
faydalaniimaktadir. Taksonomiler, varliklarin basitten karmasiga ve birbirinin 6n kosulu olacak bicimde
asamali olarak siniflandirilmasidir. Program gelistirme alaninda ise taksonomi; istendik davranislarin
kolaydan zora, somuttan soyuta ve hiyerarsik bir yapida siralanmasi anlamini tasimaktadir (S6nmez,
2004). Alanyazinda farkli ders ve konu alanlarina yonelik olarak gelistiriimis Bloom, SOLO, Haladyana,
Marzano, Fink ve Dettmer gibi cok sayida taksonomi bulunmakla birlikte, bunlardan 6zellikle SOLO ve
Bloom arastirmacilarin en sik kullandigi iki taksonomi olarak karsimiza ¢gikmaktadir (Ari, 2013).

SOLO Taksonomisi

Gozlenebilir 6grenme ciktilarinin yapisi (structure of observed learning outcomes) olarak tanimlanan
SOLO taksonomisi, 1982 yilinda Biggs ve Collis tarafindan ortaya konmustur. Bu taksonomi; cografya,
matematik, fen bilimleri, yabanci diller gibi farkh disiplinlerde (Braband & Dahl, 2009; Jones, Collis, &
Watson, 1993; Lucas & Mladenovic, 2009; Pegg & Tall, 2004), hem 6grencilerin performanslarinin
degerlendirilmesinde (Biggs, 1979) hem de kazanimlar, 6grenme etkinlikleri ve degerlendirme
sorularinin bilissel diizeylerinin incelenmesinde (Fensham & Bellocchi, 2013; Gezer & ilhan, 2014; Gezer
& ilhan, 2015) siklikla kullanilan bir modeldir. SOLO taksonomisi bes diizeyli bir yapiya sahiptir.
Taksonomiyi olusturan dizeyler ile bu dizeylerin temel 6zellikleri Tablo 1’de sunulmustur.

Tablo 1.
SOLO Taksonomisinin Diizeyleri ile Bu Diizeylerin Temel Ozellikleri .
Diizeyler Ozellikleri m
Yapi Uzerinde caligilan konu ile ilgili 6grenilenler yanlistir ya da o E e
Oncesi herhangi bir sey 6grenilmemistir. v g T

e - - E & E 3
Tek YonlU Yapi  Uzerinde galisilan konunun tek bir yéniine odaklanilir. £ 659
Cok Yonli Uzerinde calisilan konunun iki ya da daha fazla yonii anlasilir & £ ;go ]
Yapi fakat parcalar arasinda iliski kurulamaz. ﬁ» % € %
iliskisel Uzerinde calisilan konunun farkli yénleri birbiri ile iliskilendirilir, ;é = %
Yapi bu sayede tutarli bir bitin elde edilir. ?% < _,C':} §D
Soyutlanmis Mevcut bilgilerin o6tesinde akil yiritilebilir ve genellemelere E ol
Yapi ulasilabilir. Farkh bir alana transfer edebilme s6z konusudur. & A

"(Cetin & ilhan, 2016)

Tablo 1’de goruldigu Gizere SOLO taksonomisi; yapi oncesi, tek yonli yapi, ¢ok yonla yapi, iliskisel
yap! ve soyutlanmis yapi olmak tzere bes dizeyden olusmaktadir (Biggs, 1996; Biggs & Collis, 1982;
Biggs & Tang, 2007). Ogrencilerin performanslarinin degerlendirilmesinde bu bes diizeyin tamami esas
alinirken,  program  6gelerinin  siniflandirilmasinda  yapi  6ncesi basamagl gbéz oOninde
bulundurulmamaktadir. Clinkli herhangi bir 6grenmenin mevcut olmadigl yapi 6ncesi diizeyinin aksine
program o6gelerinin timi alt diizeyde de olsa bir 6grenmeye karsilik gelmektedir. Buna bagh olarak
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kazanimlarin ve degerlendirme sorularinin bilissel seviyeleri incelenirken yapi éncesi basamagi dikkate
alinmamakta; analizler tek yonll, ¢ok yonli, iliskisel ve soyutlanmis yapir diizeyine gore
gerceklestirilmektedir.

Bloom Taksonomisi

Bloom taksonomisi, Bloom tarafindan 1956 yilinda bilissel alana yonelik 6grenme hedeflerinin
siniflandiriimasi amaciyla gelistirilmis, Anderson ve Krathwohl tarafindan 2001 yilinda revize edilmistir
(Anderson & Krathwohl, 2001; Krathwohl, 2002). Bu degisikligin ardindan, Bloom taksonomisinin orijinal
formu ile giincellenmis halinin birbirinden daha net bir bicimde ayirt edilebilmesi icin yapilan
calismalarda orijinal Bloom taksonomisi ve Revize Edilmis Bloom Taksonomisi (REBT) seklinde bir
adlandirmaya gidilmistir. Bu ¢alismada Bloom taksonomisinin Anderson ve Krathwohl tarafindan (2001)
yenilenen formu esas alinmis ve galisma boyunca gilincellenen Bloom taksonomisini ifade etmek igin
REBT seklinde bir adlandirma kullanilmistir. REBT, bilgi ve bilissel siire¢ boyutu olmak Uzere iki ayr
boyutta ele alinmaktadir (Ndsstrém, 2008; Turgut & Baykul, 2012). Bu ayrima esas teskil eden nokta ise
yanit aranan sorudur. Bilgi boyutunda 6grenciler ne biliyor sorusuna yanit aranirken; bilissel siireg
boyutunda 6grenciler nasil diisiiniiyor sorusu cevaplanmaya calisiimaktadir (Demirel, 2012; Anderson &
Krathwohl, 2001). REBT’nin bilgi boyutu, dért bilgi tiriinden olusmaktadir. Bunlar olgusal, kavramsal,
islemsel ve Ust bilissel bilgidir. Bilissel slire¢ boyutu ise basitten karmasiga dogru hatirlama, anlama,
uygulama, analiz, degerlendirme ve yaratma (olusturma) seklinde siralanmaktadir (Anderson &
Krathwohl, 2001; Krathwohl, 2002). Bu calismada REBT ile SOLO taksonomilerinin karsilastiriimasi
amaglandigindan ve SOLO taksonomisi sadece bilissel siire¢ boyutundan meydana geldiginden, arastirma
kapsaminda REBT'nin vyalnizca bilissel slire¢ boyutu (zerinde durulmus; bilgi boyutuna ise yer
verilmemistir. REBT'de bilissel slire¢ boyutunu olusturan diizeyler ve bu dizeylerin temel 6zellikleri
Tablo 2’de sunulmustur.

Tablo 2.

REBT’nin Diizeyleri ile Bu Diizeylerin Temel Ozellikleri”.

Diizeyler Ozellikleri u

Hatirlama Uzun sireli bellekten bilgiyi geri cagirma. ©
Sozll, yazih ve grafik iletisimi iceren 6gretici mesajlardan =

Anlama S N © =
anlam ¢ikarma ve konuya iliskin farkl 6rnekler verme. £ 3

Uygulama Verilen bir durumda uygun islemi kullanma ve uygulama. e %
Materyali bilesenlerine ayirma, pargalarin birbiriyle ve S g

Analiz materyalin genel yapisiyla nasil bir iliski icerisinde oldugunu § -
belirleme. 35

Degerlendirme Kriter ve standartlara dayali olarak karar verme/yargida E;’gb
bulunma. L 3
Orijinal bir Girin olusturma veya tutarh bir bitin olusturmak a

Yaratma

<

icin pargalari bir araya getirme.

"(Krathwohl, 2002)

Tablo 2’de gorildigi Uzere REBT'yi olusturan dizeyler; hatirlama, anlama, uygulama, analiz,
degerlendirme ve yaratma seklinde adlandiriilmaktadir. Bu diizeylerden hatirlama, anlama ve uygulama
alt bilissel siiregleri; analiz degerlendirme ve yaratma basamaklari ise Gst biligssel stiregleri meydana
getirmektedir (Krathwohl, 2002).

SOLO ve Bloom Taksonomilerinin Karsilastiriimasi

ilgili alanyazin tarandiginda SOLO ve Bloom taksonomilerinin kullanildigi ¢cok sayida arastirma (Orn.;
Alsaadi, 2011; Bagdat & Anapa-Saban, 2014; Basol, Balgalmis, Karl, & Oz, 2016; Caliskan, 2011; Dindar &
Demir, 2006; Goger & Kurt, 2016; Gokler, Aypay, & Ari, 2012; Ozdemir & Goéktepe-Yildiz, 2015; Peter &
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Alberto, 2013; Tarman & Kuran, 2015; Zorluoglu, Kizilaslan, & So6zbilir, 2016) bulundugu fakat bu
taksonomilerin karsilastirildigi ¢alismalarin son derece sinirli oldugu gorilmektedir. SOLO ve Bloom
taksonomilerinin karsilastirlmasina donik ¢alismalar incelendiginde ulagilan sonuglar arasinda bir
tutarhlik bulunmadigi anlasilmaktadir. Ornegin, Hattie ve Purdie’nin (1994) arastirmasinda SOLO
taksonomisinin Bloom taksonomisine gére daha giivenilir oldugu seklinde bir sonuca ulasiimisken; Chan,
Tsui, Mandy ve Hong (2002) tarafindan yapilan ¢alismada Bloom taksonomisinin SOLO taksonomisine
kiyasla daha guvenilir sonuglar Grettigi belirlenmistir. Alanyazinda SOLO ve Bloom taksonomilerinden
hangisinin daha glvenilir sonuglar verdigine iliskin net bir gorisiin bulunmayisi bu konuda yeni
arastirmalara ihtiyac oldugunu disiindiirmektedir.

Arastirmanin Amaci ve Onemi

Bu arastirmada, degerlendirme sorularinin bilissel diizeylerinin tespitinde SOLO taksonomisi ve
REBTye dayali siniflamalarin glvenirliklerinin karsilastiriimasi amaclanmaktadir. Bu amag c¢ergevesinde;
degerlendirme sorularinin bilissel diizeyleri icin SOLO taksonomisi ile REBT’ye goére yapilan siniflamalarin
glvenirliklerinin genellenebilirlik kuramina gore incelenmesi ve elde edilen sonuglarin karsilastirilip
hangi taksonominin daha giivenilir sonuglar verdiginin belirlenmesi hedeflenmektedir. Bilindigi lzere,
benzer amaglarla ileri surtilmus degisik modellerin karsilastirilmasi ve karsilastirilan modeller arasindaki
ortak noktalarin veya farkliliklarin saptanmasi bilimin temel islevlerinden biridir (Dogan, 2002). Benzer
veya ayni amaca hizmet etmesi igin gelistirilmis birden fazla kuram ya da model olabildiginden bilimin
ilerleyebilmesi icin ileri strilen farkli modellerin karsilastiriimasi ve bu modellerin birbirlerine gore
Ustunluk/zayifliklarinin incelenmesi gerekmektedir (Atilgan, 2004). Bu baglamda, egitim alaninda siklikla
kullanilan iki taksonominin karsilastiriilmasinin hedeflendigi bu ¢alismanin bilimsel bir islevinin olacagi
ongorilmektedir. Buna ek olarak, iki kuraminin karsilastirilmasiyla degerlendirme sorularinin biligsel
diizeylerinin tespitinde uzmanlar arasinda ortak bir anlayis olusturma konusunda hangi taksonominin
daha islevsel oldugu belirlenebilecektir. Bu yoniyle arastirmanin uygulamaya donik katkilar sunmasi da
beklenmektedir.

Bu arastirma cesitli agilardan konu ile ilgili alanyazinda bulunan onceki calismalardan farkhlik
gostermektedir. Hatti ve Purdie (1994) tarafindan yapilan arastirma, SOLO ve Bloom taksonomilerinin
karsilastirilmasina yonelik alanyazinda rastlanan ilk c¢alismadir. Hattie ve Purdie’nin (1994)
arastirmasinda 30 6gretmene coktan se¢meli 19 soru yoneltilerek bu sorularin bilissel dizeylerini SOLO
ve Bloom taksonomisinin basamaklari dogrultusunda incelemeleri istenmistir. Calismada ayni sorulari
O0gretmenlerden 15’i SOLO taksonomisine gore incelerken diger 15 6gretmen Bloom taksonomisini
temele alarak degerlendirmistir. Arastirma sonucunda Bloom taksonomisi ile karsilastirildiginda SOLO
taksonomisinde 6gretmenler arasindaki uyumun daha yiksek oldugu tespit edilmis ve bu bulgu SOLO
taksonomisinin Bloom taksonomisine gore daha glvenilir oldugu seklinde yorumlanmistir. Bu
arastirmayi Hattie ve Purdie’nin (1994) calismasindan farkli kilan &zellikler su sekilde agiklanabilir. ilk
olarak Hattie ve Purdie’nin (1994) yaptigI arastirmada, tek bir disipline yonelik coktan segmeli 19 soruya
yer verilmistir. Ancak SOLO ve Bloom taksonomilerine gore gerceklestirilen siniflandirmalarin gesitli
disiplinler ve degisik tirdeki sorular (acik uclu, eslestirme, bosluk doldurma, dogru-yanlis) Gizerinde farkli
sonuglar dogurabilecegi distiniilmektedir. Bundan dolayi iki taksonominin karsilastiriimasinda farkli
disiplinlere yonelik degisik tlrdeki sorularin kullanilmasi 6énemli gorilmektedir. Bu ¢alismada SOLO
taksonomisi ve REBT, Sosyal Bilgiler ve Fen Bilimleri dersi olmak (izere iki ayri disiplin ile farkh tlrdeki
degerlendirme sorulari (zerinden karsilastirildigindan arastirmanin alanyazina katki saglamasi
beklenmektedir. Ayrica, Hattie ve Purdie (1994) tarafindan yapilan ¢alismada degerlendirme sorularinin
SOLO ve Bloom taksonomilerinin dlzeylerine gére incelenmesinde farkli 6gretmenler gorev almistir.
Dolayisiyla Hattie ve Purdie’nin (1994) calismasinda, SOLO taksonomisine iliskin glvenirligin Bloom
taksonomisi icin hesaplanan glvenirlikten daha yiksek ¢ikmasi, taksonomilerin kendisinden
kaynaklanmis olabilecegi gibi iki taksonomiye gore yapilan siniflamalarda ayni 6gretmenlerin gorev
almamasindan da kaynaklanmis olabilir. Bu arastirmada ise SOLO ve Bloom taksonomisine iliskin
siniflandirmalar ayni uzmanlar tarafindan yapilacagindan, iki taksonomi arasinda bir fark belirlenmesi
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durumunda bunun degerlendirme sorularinin bilissel diizeylerini inceleyen uzmanlardan degil
taksonomilerin kendisinden kaynaklandigi daha net bir bicimde ortaya konulabilecektir.

SOLO ve Bloom taksonomilerinin gilivenirliklerinin karsilastirilmasina yoénelik ikinci bir ¢alisma Chan
vd. (2002) tarafindan yapilmistir. Chan vd. (2002) tarafindan yapilan arastirmada SOLO ve Bloom
taksonomisinin dizeyleri referans alinarak olusturulmus rubriklerde puanlayicilar arasi glivenirlik
incelemistir. Yapilan incelemede, Bloom taksonomisine dayali rubriklerde puanlayicilar arasi glvenirlik
SOLO temelli rubriklere kiyasla daha yiiksek bulunmustur. Bu arastirma ile Chan vd.'nin (2002)
galismasinin farklilastigi noktalar sdyle siralanabilir. Oncelikle Chan vd. (2002) tarafindan yapilan
¢alismada, SOLO ve Bloom taksonomisi program 6gelerinin siniflandiriimasinda kullanilmamis, bu
taksonomilere dayal rubriklerin glvenirliklerinin incelenmesine odaklaniimistir. Bundan dolayi, Chan
vd.’nin (2002) calismasinda SOLO ve Bloom taksonomilerinin givenirliklerine iliskin elde edilen
bulgularin bu taksonomilerin degerlendirme sorularinin bilissel diizeylerinin belirlenmesinde kullanildigi
cahismalar icin gegerli olup olmayacagi bilinmemektedir. SOLO taksonomisi ve REBT’nin gilivenirliklerinin
degerlendirme sorularinin bilissel dizeylerinin tespiti agisindan incelenecek olmasi bu arastirmayi Chan
vd.’nin (2002) ¢alismasindan farkli kilmaktadir.

Son olarak, hem Hattie ve Purdie (1994) hem de Chan vd.’nin (2002) yaptigi ¢alismada hata kaynagi
olarak sadece uzmanlar/puanlayicilar alinmistir. Hattie ve Purdie (1994) tarafindan yapilan ¢alismada
degerlendirme sorularinin bilissel diizeylerini analiz eden uzmanlar arasindaki uzlasma basit uyum
yuzdesi ile incelenmistir. Chan vd. (2002) tarafindan yapilan arastirmada ise SOLO ve Bloom
taksonomisine dayali rubrikleri kullanarak degerlendirme yapan puanlayicilar arasindaki glvenirligin
belirlenmesinde Pearson korelasyon katsayisindan yararlanilmistir. S6z konusu c¢alismalardan farkh
olarak bu arastirmada iki taksonominin givenirlikleri genellenebilirlik (G) kuramina gore incelenmistir.
Dolayisiyla ¢alismada uzman kaynakli hatalarin yani sira tesadifi hatalar da belirlenmistir. Boylelikle
arastirma bulgulari, SOLO taksonomisi ve REBT’nin hangisinde uzmanlar arasindaki uyumun daha fazla
oldugunu gostermesinin yani sira hangi taksonominin tesadifi hatalardan etkilenmeye daha agik oldugu
hakkinda da bilgi sunmaktadir. Ayrica ¢alismada G kurami kullanildigindan, arastirmada gorev alan
uzman sayisinin arttirilmasi ya da azaltilmasi durumunda SOLO taksonomisine ve REBT'ye dayali
glvenirlik degerlerinin nasil degistigi belirlenmistir. Bu sayede arastirma sonuglari, degerlendirme
sorularinin bilissel diizeylerinin SOLO taksonomisine ve REBT’ye gore incelendigi calismalarda en uygun
glvenirlik degerlerine en az ka¢ uzman ile ulasilabilecegi ya da uzman sayisinin arttiriimasinin is gictinde
yaratacagi kaybin givenirlikte saglayacagi kazanca deger olup olmadigi gibi sorulara cevap olabilmistir.
Siralanan tim bu hususlar sebebiyle, arastirmanin alanyazina onemli katkilarinin olacagi tahmin
edilmektedir.

Yéntem
Arastirma Deseni

Bu calisma betimsel bir arastirma niteligindedir. Betimsel arastirmalarda ne ve nasil sorularina cevap
aranir. Bu arastirmalar herhangi bir midahaleye yer vermeksizin olanin oldugu gibi ortaya konulmasi
esasina dayanir (Kumar, 2008). Betimsel ¢alismalarda arastirmanin amaci dogrultusunda anket, gézlem,
gorisme ya da dokiiman analizi gibi farkli yollarla toplanmis verilerden yararlanilabilmektedir (Anderson
& Arsenaut, 2005; Erkus, 2011). Bu ¢alisma kapsaminda, verilerin elde edilmesinde dokiiman analizi
tekniginden faydalaniimistir. Belge tarama seklinde de isimlendirilen bu teknigin ilk asamasi, arastirma
konusu ile ilgili bilgi iceren materyallerin toplanmasidir (Karasar, 2009). Toplanan belgelerin belli
oOlgitlere sahip olus dizeyi bakimindan incelenmesi ise dokiiman analizindeki ikinci asamadir (Yildirm &
Simsek, 1999). Dokiman analizinde oldukca gesitli belgeler incelenebilmektedir. Bu belgeler; kitap,
dergi, gazete, glinliik, resmi yayin ve istatistikler gibi yazili materyaller olabildigi gibi konuyla ilgili film,
video veya fotograflar gibi sesli/goriintuli kayitlar da olabilmektedir (Cansiz Aktas, 2014).
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Veri Kaynagi

Aragtirmanin veri kaynagini; 2015 yilinda Milli Egitim Bakanligi tarafindan basilan Yedinci Sinif Sosyal
Bilgiler Ders Kitabi ile ayni yil Yildirim Yayincilik tarafindan basilan Sekizinci Sinif Fen ve Teknoloji Ders
Kitabindaki degerlendirme sorulari olusturmaktadir. Calisma kapsaminda Sosyal Bilgiler Ders Kitabindan
18'i (%18.37) dogru-yanhs, 11'i (%11.22) eslestirme, 43’G (%43.88) coktan se¢meli ve 26’si (%26.53)
yaniti sinirlandirilmis veya uzun yanith agik uglu madde tiriinde olmak Uzere toplam 98 degerlendirme
sorusu incelenmistir. Fen ve Teknoloji Ders Kitabindan ise 198 degerlendirme sorusu analiz edilmistir.
Analizi yapilan degerlendirme sorularinin 41’i (%20.71) dogru-yanhs, 45’i (%22.73) eslestirme, 76’si
(%38.38) coktan se¢meli ve 36’sl (%18.18) yaniti sinirlandiriimis ya da uzun yanith agik uglu madde
tirindedir.

Verilerin Kodlanmasi

Calismada degerlendirme sorularinin bilissel diizeylerinin belirlenmesinde ikisi egitim programlari ve
ogretim, biri 6lcme degerlendirme alanindan toplamda (¢ uzman gorev almistir. Uzmanlar, Sosyal
Bilgiler ile Fen ve Teknoloji ders kitabindaki degerlendirme sorularini hem SOLO taksonomisinin hem de
REBT’nin diizeylerine gore siniflandirmistir. Yapilan siniflandirmalarda SOLO taksonomisinin ve REBT’nin
dizeylerine iliskin temel ozellikler ile bu taksonomilerin diizeyleri i¢in tanimlanan gosterge fillerden
yararlaniimigtir. S6zi edilen gosterge fiillere Tablo 3’te yer verilmistir.

Tablo 3.
SOLO Taksonomisi ve REBT’nin Gésterge Fiilleri.

SOLO Taksonomisi®

Tek yonliu Ezberlemek, tanimlamak, adlandirmak, eslestirmek, hatirlamak, aktarmak, ¢izmek,

yapl resmetmek, taklit etmek, tanimak.

Cok yonliu Siniflandirmak, listelemek, tartismak, gostermek, segmek, basit hesaplamalari

yapl yapmak, anlatmak, rapor etmek, ayirmak, 6zetlemek.

iliskisel Uygulamak, karsilastirmak, tahmin etmek, ayirt etmek, organize etmek, analiz

yapl etmek, X ve Y gibi bilinmeyenler arasindaki iliskileri hesaplamak, yorumlamak,
gbzden gecirip yeniden yazmak, yapilandirmak, cevirmek/doénustirmek, ¢cikarimda
bulunmak.

Soyutlanmis Hipotez kurmak, genellemelere varmak, olusturmak, yansitmak, bir teori ortaya

yapl koymak, icat etmek, orijinal bir Grtin/¢6ziim yolu gelistirmek, farkl bir alana
transfer etmek, ispatlamak.

REBT’

Hatirlama Adlandirmak, listelemek, hatirlamak, aktarmak, saymak, numaralandirmak, se¢mek,
cizmek, resmetmek.

Anlama Eklemek, agiklamak, acikliga kavusturmak, gdstermek, eslestirmek, tahminde
bulunmak, benzerlik ya da farkhliklari agiklamak.

Uygulama Hesaplamak, ¢6zmek, ihtiyaca gore diizenlemek, islem basamaklarini takip etmek,
dizenleyerek aktarmak, kabataslak ¢izmek.

Analiz Ayirmak, 6zetlemek, ana hatlariyla belirtmek, parcalayip incelemek, éncelik sirasina

Degerlendirme

Yaratma

koymak, sadelestirmek, kategorilere ayirmak, test etmek, en uygun hale getirmek,
¢ikarim yapmak.

Degerlendirmek, kanitlamak, yargida bulunmak, savunmak, éneride bulunmak.
Organize etmek, bitin olusturmak, tasarlamak, yeniden diizenlemek, uyarlamak,
harmanlamak, kesfetmek, insa etmek, kurmak.

! (Biggs & Tang, 2011), *(Thompson, 2012)
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Tablo 3’te SOLO taksonomisinin yapi oncesi diizeyi yer almamaktadir. Bu durum, yapi éncesi diizeyde
herhangi bir 6grenmenin olmamasi ve dolayisiyla bu dizeye karsilik gelebilecek bir goésterge fiilin
bulunmamasindan kaynaklanmaktadir (Cetin & ilhan, 2016). Bu nedenle, calismada degerlendirme
sorularinin biligsel seviyeleri incelenirken yapi dncesi dizeyi dikkate alinmamis; siniflandirmalar SOLO
taksonomisinin tek yonli, ¢ok yonld, iliskisel ve soyutlanmis yapi diizeylerine gore yapilmistir.

Verilerin Analizi

Arastirmada; Sosyal Bilgiler ile Fen ve Teknoloji Ders Kitaplarindaki degerlendirme sorulari ti¢ uzman
tarafindan SOLO taksonomisi ve REBT’nin diizeylerine gore siniflandirildiktan sonra, elde edilen veriler G
kuramina gore analiz edilmistir. G kurami (Cronbach, Gleser, Nanda, & Rajaratnam, 1972), klasik test
kuraminin bir uzantisidir (Brennan, 2003; Huang, 2009). G kurami istatistiklerinde, 6grencilerin test
puanlarina iliskin varyansin degiskenlige katki sagladigi diisiinilen bilesenlere ayrilmasi icin ANOVA’dan
yararlaniimaktadir (Renkl, 1993). Daha acik bir ifadeyle G kurami analizlerinde 6grencinin test puanlarina
iliskin varyansin; gercekten 6grencilerin yetenek dizeylerinin farkli olmasindan kaynaklanan, puanlayici
ve madde gibi farkh degiskenlik kaynaklarinin etkisiyle olusan, 6grenciler ile gesitli degiskenlik kaynaklari
arasindaki etkilesim sonucunda ortaya ¢ikan, farkh degiskenlik kaynaklari arasindaki etkilesimden dolayi
olusan, tanimlanamayan degiskenlik kaynaklarinin etkisiyle agiga ¢ikan varyansa ve tesadifl hatalara
ayrilmasi amaglanmaktadir. Bu amaci gergeklestirmek icin ise kosulan model ANOVA’dir (Taylor &
Pastor, 2013). Ancak G kuraminda geleneksel ANOVA uygulamalarindan farkli olarak, kareler
ortalamasinin anlamhhgina degil; varyans bilesenlerinin blyklGgline odaklaniimaktadir (Bell, 1985).

G kuraminin anlasilabilmesi, kuramin temelinde yer alan bir takim kavramlarin bilinmesine baglidir.
Olgme objesi, yiizey, kosul, capraz ve yuvalanmis desen, genellenebilirlik (G) ve karar (K) calismalari,
genellenebilirlik ve guvenirlik katsayilari G kuraminin kendine 6zgl terminolojisini olusturan temel
kavramlar arasinda yer almaktadir. Olcme objesi, 6lgme calismasinin hedefi durumundaki degiskenlik
kaynagidir. Tum 6lgme g¢alismalarinda 6lgme objesini olusturan bilesenlerin birbirinden etkili bir bicimde
ayirt edilmesi; bir baska deyisle, 6l¢me objesine iliskin varyansin yliksek olmasi istenmektedir. Pek ¢ok
6lgme durumunda sinava giren adaylar (bireyler) 6lgmenin objesi konumundadir (Giiler, Kaya-Uyanik, &
Tasdelen-Teker, 2012). Ancak, bu arastirmada durum biraz farklidir. Calismada degerlendirme
sorularinin bilissel dizeylerinin belirlenmesi ve bilissel dizeyleri farkli olan sorularin birbirinden ayirt
edilmesi amaclandigindan degerlendirme sorulari 6lgmenin objesini olusturmaktadir. G kuraminda
o6lgme objesi disinda 6lgme sonuglarinda farklilasmaya sebep olan degiskenlik kaynaklari yiizey ve
yiizeylere ait diizeylerin her biri kosul olarak tanimlanmaktadir. Ornegin, puanlayicilar 8lgme
sonuglarinda hataya neden olabilen bir degiskenlik kaynagi ise puanlayici bir ylizey ve bu yiizeyde yer
alan, birinci, ikinci... ve n. puanlayicinin her biri birer kosuldur (Mushquash & O’Connor, 2006). Bu
calismada, degerlendirme sorularinin bilissel dizeylerini inceleyen uzmanlar 6lgme isleminin ylzeyi
durumundadir ve arastirmada (i¢ uzman gorev aldigindan bu ylizeydeki kosul sayisi tgtdr.

Genellenebilirlik kurami istatistikleri, analizde kullanilan desen agisindan ¢apraz desenler (crossed
designs) ve yuvalanmis desenler (nested designs) olmak Uzere iki kategoride incelenmektedir (Cardinet,
Johnson, & Pini, 2010). Analizde yer alan herhangi bir yiizeyin bitlin kosullarinin bir baska ylizeyin bitin
kosullarini etkiledigi desenler ¢apraz desen olarak tanimlanmaktadir. Herhangi bir yiizeyin kosularindan
bazilarinin, bir baska ylizeyin bazi kosullarinca gozlemlendigi desenler ise yuvalanmis desen olarak
adlandirimaktadir (Kumazawa, 2009). Caprazlanmis desenler “x” ile gosterilirken; yuvalanmis desenler
“” ile temsil edilmektedir (Brennan, 2003). Ornegin, bireylerin matematik performansinin
degerlendirilmesinin amacglandigi bir 6lcme isleminde, bireyler “b” ve 6lgme isleminde kullanilan
matematik testindeki maddeler “m” ile ifade edilmis olsun. Burada, tim 6grencilerin ayni maddeleri
cevaplandirmalari durumunda, c¢apraz bir desen s6z konusu olmakta ve bu desen “b x m” olarak
gosterilmektedir. Ayni dlgme islemi igin 6grencilerin her birinin farkli maddelerden sorumlu olmasi ise
yuvalanmis desene karsilik gelmekte ve boyle bir desen “ b : m” seklinde tanimlanmaktadir (Hathcoat &
Penn, 2012). Bu arastirmada, Sosyal Bilgiler ile Fen ve Teknoloji Ders Kitabindaki degerlendirme sorulari
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bilissel dizeylerine gore siniflandirilirken, sorularin (s) tamami arastirmada goérev alan her li¢ uzman (u)
tarafindan da incelenmistir. Dolayisiyla ¢alismada G kurami analizleri, “s x u” g¢apraz desenine gére
gerceklestirilmistir.

G kurami analizleri birbirinden ayri fakat iliskili iki adimdan meydana gelmektedir (Sun, Valiga, & Gao,
1997). G kurami analizlerinin ilk adimini G, ikinci adimini ise K ¢alismalari olusturmaktadir (Shavelson &
Webb, 1991). G galismalarinin amaci, élgme evreni ile ilgili olan varyans bilesenleri hakkinda tahminler
elde etmektir (Brennan, 2001). Bir baska deyisle G ¢alismalari, gozlemlerin genellenebilirligini etkileyen
degiskenlik kaynaklarina iliskin bilgi edinmek amaciyla gergeklestirilir (Alkharusi, 2012). G kurami
analizlerinin ikinci adimini K galismalari olusturmaktadir. K galismalarinda, G ¢alismasindan elde edilen
tahminler kullaniimaktadir (Webb, Shavelson, & Haertel, 2006). Bu adimda yeni gozlemler yapilmasi
veya tekrar veri toplanmasi s6z konusu degildir (Murray, 1984). K ¢alismalarinin amaci, hata varyansini
tanimlayip glvenirlik katsayisini tahmin ederek (Stora, Hagtvet, & Heyerdahl, 2013), madde, puanlayici
ya da o6lgme aracinin uygulanma sayisinin degistirilmesi durumunda givenirligin nasil degisecegini
belirlemektir (Mabe, 2013). Buna gore, K calismalari “Belirli bir ylizeydeki kosul sayisi arttirilirsa ya da
azaltiirsa, olgme islemine farkh kaynaklardan karisan hatalar ve o6lgme isleminin glvenirligi nasil
degisir?” sorusunu yanitlamak amaciyla gerceklestirilen bir galismadir (Briggs & Wilson, 2007). K
¢alismalari sayesinde, 6lgme islemine karisacak hatayr minimum dizeye indirip glivenirligi maksimum
dlzeye ¢ikaracak alternatif tasarimlarin etkililigi degerlendirilir (Webb et al. 2006). Bu arastirmada G
galismasiyla 6lgme sonuglarina iliskin varyans; i) degerlendirme sorularinin biligsel diizeylerinin farkli
olmasindan kaynaklanan varyansa, ii) degerlendirme sorularinin bilissel dizeylerini inceleyen
uzmanlardan kaynaklanan varyansa ve iii) degerlendirme sorulari ile uzman etkilesiminin tesadufi
hatayla birlikte olusturdugu artik varyansa ayrilmistir. K calismasi kapsaminda ise degerlendirme
sorularinin bilissel diizeylerini inceleyen uzman sayisinin bir, iki, dort, bes ve alti oldugu alternatif
senaryolarda glivenirlik degerlerinin nasil degistigi test edilmistir.

G kuramina iliskin bir diger 6nemli kavram genellenebilirlik (G) ve glivenirlik katsayisi (Phi) ayirimidir.
G kuraminda, glivenirligi belirlemede bagil ve mutlak olmak Uzere iki tir karar vermenin s6z konusu
oldugu dikkate alinmakta ve bagil degerlendirmeler icin G, mutlak degerlendirmeler icin Phi katsayisi
hesaplanmaktadir (Atilgan, 2005). Dolayisiyla ¢alismada degerlendirme sorularinin bilissel diizeyleri igin
SOLO taksonomisine ve REBT’ye gore yapilan siniflamalarin givenirligi incelenirken hem G hem de Phi
katsay! rapor edilmistir. Arastirmada G kuramina iliskin analizlerin tamaminda EduG paket programi
kullantimstir.

Bulgular

Bu bélimde arastirmada ulasilan bulgulara yer verilmistir. ilk olarak, Yedinci Sinif Sosyal Bilgiler Ders
Kitabindaki degerlendirme sorularinin ¢ uzman tarafindan SOLO taksonomisine ve REBT'ye gore
siniflandiriimasiyla elde edilen veriler analiz edilmistir. Caprazlanmis desen (s x u) ile gergeklestirilen G
calismasi sonucunda kestirilen varyans bilesenleri ve bu bilesenlerin toplam varyansi agiklama yiizdeleri
Tablo 4’te sunulmustur.

Tablo 4’teki bulgulara gore, degerlendirme sorusu ana etkisi i¢in kestirilen varyans bileseninin toplam
varyans igerisindeki orani SOLO taksonomisine gére yapilan siniflamada %95.30, REBT’ye gére yapilan
siniflamada ise %71.60 olarak bulunmustur. Bu degerler hem SOLO taksonomisine hem de REBT’ye gére
vapilan siniflamada toplam varyansa katkisi en yliksek olan varyans bileseninin degerlendirme sorusu
ana etkisine ait oldugunu gostermektedir. Degerlendirme sorusu ana etkisinin ardindan uzman ana etkisi
icin kestirilen varyans bilesenleri incelenmistir. SOLO taksonomisine gore yapilan siniflamada uzman ana
etkisine iliskin varyans degeri —.00028 olarak bulunmustur.

G kuraminda teorik olarak tim varyans bilesenlerinin pozitif olmasi beklenmektedir (Cardinet et al.
2010). Buna karsin uygulamada; orneklem vyetersizligi, hatali bir modelin kullanilmasi veya evren
degerinin gercekten sifir ya da sifira yakin olmasi gibi sebeplerle negatif varyans bilesenleriyle
karsilasilabilmektedir (Chiu, 2001).
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Tablo 4.
Sosyal Bilgiler Ders Kitabindaki Degerlendirme Sorularinin SOLO Taksonomisine ve REBTye Goére
Siniflandiriimasiyla Elde Edilen Veriler i¢in Kestirilen Varyans Bilesenleri.

Kareler Kareler Varyans Varyans

Taksonomi Varyansin Kaynagi Toplami sd Ortalamasi Bilegeni Yiizdesi
SOLO Degerlendirme sorusu (s) 187.21 97 1.93 .63 95.30
Uzman (u) .01 2 .00 .00° .00

sxu,e 5.99 194 .03 .03 4.70

Toplam 193.21 293 100

REBT Degerlendirme sorusu (s) 409.73 97 4.22 1.26 71.60
Uzman (u) 11.07 2 5.53 .05 3.00

sxu,e 86.93 194 .45 .45 25.50

Toplam 507.73 293 100

" Negatif (—.00028) varyans bilesenlerine sifir degeri atanmistir.

Varyans bilesenleri arasinda, negatif ama sifira yakin bir deger gozlendiginde ilgili varyans bileseninin
sifir olarak alinmasi o6nerilmektedir. Negatif ve sifirdan uzak bir varyans bileseninin gozlenmesi
durumunda ise veri setinde hata olup olmadiginin kontrol edilmesi tavsiye edilmektedir (Webb, Rowley,
& Shavelson, 1988). Arastirmada, SOLO taksonomisine dayali siniflamada uzman ana etkisi igin
hesaplanan negatif varyans sifira oldukg¢a yakin oldugundan s6z konusu varyans icgin sifir degeri atanmis
ve sonrasinda hesaplanan varyans bilesenlerinin toplam varyans icerisindeki yizdelerine bakilmistir.
Tablo 4’te gorildugi Gzere, SOLO taksonomisine gore yapilan siniflamada uzmanlara iliskin varyansin
toplam varyans igerisindeki etkisi %.00 olarak saptanmistir. REBT’ye gore yapilan siniflamada ise toplam
varyansin %3.00’Unlin uzman ana etkisinden kaynakladigi tespit edilmistir.

G kuraminda 6lgme objesi ile analizde islem goren yiizeylerin tamaminin etkilesimine ait varyans
degeri, tanimlanamayan degiskenlik kaynaklariyla birlikte artik varyansi meydana getirmektedir
(Shavelson & Webb, 1991). Bu galismada, degerlendirme sorulari 6lgmenin objesi ve uzmanlar analizde
islem goren tek ylzey oldugundan “s x u, e” varyansi, artik varyansa karsilik gelmektedir. Tablo 4’teki
artik varyans oranlarina bakildiginda SOLO taksonomisine dayali siniflandirmalarda %4.70 iken; REBT'ye
gore yapilan siniflamada %25.50 oldugu goriilmektedir.

Varyans bilesenlerinin kestirilmesinden sonra, Sosyal Bilgiler Ders Kitabindaki degerlendirme
sorularinin ¢ uzman tarafindan SOLO taksonomisinin ve REBT’nin diizeylerine gore analiz edilmesiyle
elde edilen veriler i¢cin G ve Phi katsayilari hesaplanmistir. Orijinal veriler igin kestirilen G ve Phi
katsayilari, degerlendirme sorularinin bilissel diizeylerinin belirlenmesinde gérev alan uzman sayisinin
arttirlhp azaltilmasina iliskin alternatif senaryolar karsisinda hesaplanan G ve Phi katsayilari ile birlikte
Tablo 5’te sunulmustur.

Tablo 5.
Sosyal Bilgiler Ders Kitabindaki Dedgerlendirme Sorularinin SOLO Taksonomisine ve REBT’'ye Goére
Siniflandiriimasiyla Elde Edilen Veriler i¢in Alternatif Karar Calismasinda Kestirilen G ve Phi Katsayilari.

G ve Phi Uzman Sayisi
Taksonomi Katsayilari 1 2 3 4 5 6
SOLO G .95 .98 .98 .99 .99 .99
Phi .95 .98 .98 .99 .99 .99
REBT G 74 .85 .89 .92 .93 .94
Phi 72 .83 .88 .91 .93 .94

Tablo 5’e gore; Sosyal Bilgiler Ders Kitabindaki degerlendirme sorularinin bilissel diizeyleri icin SOLO
temelli siniflamalarda hesaplanan G ve Phi katsayilari, REBT'ye dayali olarak yapilan siniflamalara ait G ve
Phi katsayilarindan daha ylksek bulunmustur. Alternatif karar calismalarina iliskin bulgular, uzman
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sayisinda yapilan degisikliklerin G ve Phi katsayilari tizerinde olusturdugu etkinin SOLO taksonomisine
dayali siniflandirmalarda REBT esas alinarak yapilan siniflandirmalara gore ¢ok daha kiglk oldugunu
ortaya koymaktadir.

Sosyal Bilgiler Ders Kitabi'ndaki degerlendirme sorularinin bilissel diizeylerinin tespitine iligskin veriler
G kuramina gore analiz edildikten sonra, benzer islemler Sekizinci Sinif Fen ve Teknoloji Ders Kitabindaki
degerlendirme sorularinin bilissel diizeylerinin siniflandirilmasiyla elde edilen veriler Gzerinden
gerceklestirilmistir. Bu sayede SOLO taksonomisi ile REBT’den hangisinin daha givenilir olduguna iliskin
ulasilacak sonuglarda bilissel diizeyleri incelenen degerlendirme sorularinin tek bir derse ait olmasindan
dolayi olusabilecek sinirliliklarin 6niline gegilmesi hedeflenmistir. Fen ve Teknoloji Ders Kitabindaki
degerlendirme sorularinin bilissel dizeylerine yonelik olarak (g farkli uzman tarafindan yapilan
siniflandirmalar ¢aprazlanmis desene (s x u) gore analiz edilmistir. Analizler G ve K ¢alismasi seklinde iki
adimda yaratilmastir. Analizin ilk adimi olan G galismasinda, varyans bilesenleri ve her bir varyans
bileseninin toplam varyans icerisindeki ylzdesi hesaplanmistir. Hesaplanan degerler Tablo 6’da
sunulmustur.

Tablo 6.
Fen ve Teknoloji Ders Kitabindaki Degerlendirme Sorularinin SOLO Taksonomisine ve REBT’ye Gére
Siniflandiriimasiyla Elde Edilen Veriler i¢in Kestirilen Varyans Bilesenleri.
Kareler Kareler Varyans Varyans
Taksonomi Varyansin Kaynagi Toplami sd Ortalamasi  Bileseni Yiizdesi
SOLO Degerlendirme sorusu (s) 251.83 197 1.28 42 92.80
Uzman (u) .04 2 .02 .00’ .00
sXxu,e 12.62 394 .03 .03 7.20
Toplam 264.50 593 100
REBT Degerlendirme sorusu (s) 285.60 197 1.45 .43 73.50
Uzman (u) 3.84 2 1.92 .01 1.50
sXxu,e 58.16 394 .15 .15 25.00
Toplam 347.60 593 100

" Negatif (—.00005) varyans bilesenlerine sifir degeri atanmistir.

Tablo 6’daki bulgulara gore, degerlendirme sorusu ana etkisi igin kestirilen varyans bileseni SOLO
taksonomisine dayali siniflamada %92.80’lik bir oranla toplam varyans igerisinde en yiiksek paya sahiptir.
Benzer sekilde, REBT kullanilarak yapilan siniflamada degerlendirme sorusu ana etkisi %73.50’lik bir oran
ile toplam varyans icerisindeki en buyik bileseni temsil etmektedir. Tablo 6’da, degerlendirme sorusu
ana etkisinin altinda uzman ana etkisi icin kestirilen varyans bilesenleri yer almaktadir. Bu varyans
bilesenlerinin toplam varyans icerisindeki oranlari, SOLO taksonomisine gére yapilan siniflamada %.00;
REBT’ye gore yapilan siniflamada ise %1.50 olarak hesaplanmistir. Artik (s x u, e) varyans bilesenleri,
SOLO taksonomisine dayali siniflamada toplam varyansin %7.20’lik bir bélimUn{ olustururken; REBTye
dayali siniflamada toplam varyansin %25.00’lik bir kismini meydana getirmektedir.

Fen ve Teknoloji Ders Kitabindaki degerlendirme sorularinin bilissel diizeylerinin SOLO
taksonomisinin ve REBT'nin dlizeylerine gore incelenmesiyle elde edilen veriler (zerinden
gerceklestirilen K ¢alismasi sonuglari Tablo 7’de sunulmustur. Tablo 7’de, calismadaki orijinal uzman
sayisi (lg¢) icin hesaplanan G ve Phi katsayilar;; uzman sayisinin bir, iki, dort, bes ve alti oldugu
senaryolarda kestirilen G ve Phi katsayilariyla bir arada verilmistir.

Tablo 7’de gorildugi gibi, G¢ uzmanin Fen ve Teknoloji Dersi degerlendirme sorularinin bilissel
diizeyleri icin SOLO taksonomisi kullanilarak yaptiklari siniflamalarda G ve Phi katsayilari .97 degeri ile
birbirine esit bulunmustur. REBT’ye dayal siniflamada ise G ve Phi katsayilari sirasiyla .90 ve .89
seklindedir. Alternatif K calismalarina iliskin bulgulara bakildiginda SOLO taksonomisine dayall
siniflamalarda tek bir uzman icin G ve Phi katsayilarinin .93 olarak hesaplandigi, uzman sayisi arttirildikca
G ve Phi katsayilarinin da arttig1 ve alti puanlayici icin .99 olarak elde edildigi gorilmektedir. REBT'ye

656



Mustafa iLHAN, Melehat GEZER— Pegem Egitim ve Ogretim Dergisi, 7(4), 2017, 637-662

dayali siniflandirmalarda ise tek bir uzman igin hesaplanan G ve Phi katsayilari sirasiyla .75 ve 73 olarak
kestirilmistir. Uzman sayisi arttikga G ile Phi katsayilarinin arttigi belirlenmis, en biyik artigin ise uzman
sayisinin birden ikiye ¢iktigi 6l¢me kosullarinda gozlendigi tespit edilmistir.

Tablo 7.
Fen ve Teknoloji Ders Kitabindaki Degerlendirme Sorularinin SOLO Taksonomisine ve REBT’ye Gére
Siniflandiriimasiyla Elde Edilen Veriler icin Alternatif Karar Calismasinda Kestirilen G ve Phi Katsayilari.

G ve Phi Uzman Sayisi
Taksonomi Katsayilari 1 2 3 4 5 6
SOLo G .93 .96 .97 .98 .98 .99
Phi .93 .96 .97 .98 .98 .99
REBT G .75 .85 .90 .92 .94 .95
Phi 73 .85 .89 .92 .93 .94

Tartisma ve Sonug

Bu arastirmada, degerlendirme sorularinin bilissel dlizeylerinin tespiti icin SOLO taksonomisi ve REBT
kullanilarak yapilan siniflamalara iliskin veriler G kuramina gore analiz edilmistir. G ¢alismasi sonucunda,
her iki taksonomide de degerlendirme sorusu ana etkisi igin kestirilen varyans bilesenlerinin toplam
varyans icerisinde en blylk paya sahip oldugu belirlenmistir. Arastirmada, degerlendirme sorulari
6lgmenin objesi konumunda olup 6lgme objesi igin kestirilen varyansin toplam varyans igerisinde en
biylk paya sahip olmasi istenilen bir durumdur (Giler et al. 2012). Dolayisiyla degerlendirme sorularinin
bilissel dlzeylerinin belirlenmesinde SOLO taksonomisi ve REBT'den hangisi kullanilirsa kullanilsin
sorularin bilissel dizeyleri arasindaki farkhliklarin ortaya konulabildigi séylenebilir. Ancak arastirmada
degerlendirme sorusu ana etkisine ait varyans yizdesinin SOLO temelli siniflamada REBT kullanilarak
yapilan siniflamaya kiyasla daha yiksek oldugu goézden kagirilmamalidir. Degerlendirme sorusu ana
etkisine ait varyans yizdeleri arasinda SOLO taksonomisinin lehine bir fark olmasi, SOLO taksonomisinin
degerlendirme sorularinin bilissel dizeylerinin tespitinde daha etkili bir model olduguna isaret
etmektedir.

Arastirmada degerlendirme sorularinin bilissel diizeyleri icin hem SOLO temelli hem de REBT’ye gore
yapilan siniflamalarda uzman ana etkisinin toplam varyans icerisinde kiglk bir ylizdeye karsilik geldigi
saptanmistir. Bu bulguya dayanarak degerlendirme sorularinin biligssel diizeylerinin tespitinde ister SOLO
taksonomisi isterse REBT kullanilsin uzmanlarin sorulari atadiklari biligsel diizeyler arasinda 6nemli
farkliliklarin ~ bulunmadigr  ifade edilebilir.  Uzmanlardan kaynaklanan varyans bilesenleri
karsilastirildiginda iki taksonomi arasinda kiigiik de olsa bir fark bulundugu ve uzmanlar arasindaki
uyumun SOLO taksonomisinde REBT’ye gore daha yiiksek oldugu sonucuna varilmistir. Bu bulgu Hattie
ve Purdie (1994) tarafindan yapilan calismanin sonuglari ile értlismektedir. Hattie ve Purdie’nin (1994)
vaptigi calismada, c¢oktan se¢meli sorularin bilissel dizeyleri SOLO taksonomisine dayali olarak
belirlendiginde uzmanlar arasindaki uyumun Bloom taksonomisinin kullanildigi siniflamalara gére daha
yiiksek oldugu saptanmistir. ilhan ve Cetin (2016) ile Cetin, Boran ve Yazic'nin (2014) SOLO
taksonomisine dayali rubrikler hakkindaki puanlayici gérislerini inceledikleri galismalarin sonuglari da bu
arastirmadan elde edilen bulgulari destekler niteliktedir. ilhan ve Cetin (2016) acik uglu sorulara verilen
6grenci cevaplarini SOLO taksonomisine dayali rubrikler ile puanlayan o6gretmenlerin bu rubrikler
hakkindaki goruslerini analiz etmistir. Calismaya katillan Ogretmenler SOLO’nun acgik ve anlasilir
diizeylerden olusan bir taksonomi oldugu yoninde goris bildirmistir. Benzer sekilde, Cetin vd. (2014)
tarafindan yapilan ¢alismada 6grencilerin acik uclu fizik sorularina verdikleri cevaplar (i¢ 6gretim elemani
tarafindan SOLO temelli rubrikler yardimiyla puanlanmistir. Calismada her Ui¢ 6gretim elemani da SOLO
taksonomisinin objektifligi yiksek bir model oldugunu ifade etmistir.

Chan vd. (2002) tarafindan yapilan ¢alismanin sonuglari ise bu arastirmada ulasilan bulgulardan
farkhlik gostermektedir. Chan vd. (2002), SOLO ve Bloom taksonomilerine dayali rubriklerde
puanlayicilar arasi glivenirligi incelemistir. Calismada Bloom taksonomisine gore olusturulan rubriklerde
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puanlayicilar arasi korelasyon katsayisinin SOLO temelli rubriklere goére daha yilksek oldugu sonucuna
ulagilmistir. Bu arastirmadan elde edilen bulgular ile Chan vd.’nin (2002) galismasinda ulasilan sonuglar
arasindaki fark, SOLO taksonomisi acik ve anlagilir diizeylerden olusmasina ragmen bu taksonomiye
asina olmayan kisilerin taksonomiye uygun puanlama yapmakta zorlanmasiyla (Leung, 2000) ilgili
olabilir. Bloom ise arastirmacilar ve egitimciler tarafindan taninirigi daha ylksek bir taksonomi
oldugundan (Ari, 2013) bahsi gecen durumun Bloom taksonomisi i¢in ortaya ¢ikmasi daha zayif bir
ihtimal olarak gorilmektedir. Bu arastirmada; uygulama 6ncesinde degerlendirme sorularinin bilissel
diizeylerini inceleyen uzmanlara, her iki taksonominin dizeyleri ve dizeylere karsilik gelen gosterge
fiiller ana hatlariyla agiklanarak taksonomilerin uzmanlar tarafindan taninirliklarinin farkli olmasindan
dolayi olusabilecek etkiler kontrol altina alinmaya ¢alisilmigtir.

G calismasinda hesaplanan artik varyans yizdeleri incelendiginde SOLO taksonomisine dayal
siniflandirmalarda tesaddifi hatanin disik oldugu, REBT esas alinarak yapilan siniflamalarda ise toplam
varyansin dortte birlik gibi 6nemli bir kisminin artik varyanstan olustugu tespit edilmistir. Artik varyans,
olgme islemine karisan tesadifi hata miktari hakkinda bilgi vermekte ve sifira olabildigince yakin olmasi
istenmektedir (Giller & Tasdelen-Teker, 2015). Buna gore, SOLO taksonomisi ile karsilastirildiginda
REBT'nin tesadiifi hatalara daha agik bir model oldugu ifade edilebilir. Bir baska deyisle REBT kullanilarak
gerceklestirilen siniflamalarda, uzmanlarin sistematik olmayan bir sekilde degerlendirme sorularini farkh
dizeylere atamasi ve/veya uzmanlar disinda baska faktorlerin de 6lgme sonuglarini etkilemesi daha olasi
bir durumdur. Yani degerlendirme sorularinin biligsel diizeylerinin tespitinde REBT kullanildiginda
kaynagi bilinmeyen faktorlerden dolayr o6lgme islemine karisan hata miktari SOLO temelli
siniflandirmalara gore daha yiksek ¢ikmaktadir.

Son olarak, SOLO taksonomisine dayali siniflandirmalar i¢in hesaplanan G ve Phi katsayilari, REBT
esas alinarak yapilan siniflandirmalara ait G ve Phi katsayilarindan daha yiiksek bulunmustur. Alternatif K
¢alismalarinda, SOLO taksonomisinde tek bir uzman ile elde edilen givenirlik degerlerini REBT nin
yaklasik bes ya da alti uzman ile Uretebildigi saptanmistir. Tim bu sonuglar, degerlendirme sorularinin
biligsel diizeylerinin belirlenmesinde SOLO taksonomisinin REBT’ye gore genellenebilirligi ve glivenirligi
daha yiksek olgimler Urettigini gostermektedir.

Sinirliliklar ve Oneriler

SOLO taksonomisi ve REBT’nin karsilastirilmasina yonelik alanyazindaki ¢alismalarda ele alinmayan
bazi noktalar Gizerinde durmasi ve konuyla ilgili dnceki ¢alismalarda kullanilan klasik test kuramina dayali
yontemlerden farkh olarak G kuramina goére ydratilmis olmasi, bu arastirmayi alanyazina katki
saglayacak 6zglin bir calisma haline getirmektedir. Bununla birlikte, arastirmanin bir takim sinirliliklarinin
bulundugu gbz ardi edilmemelidir. Calismanin sinirhliklari ve bu sinirliliklarin asilmasina yonelik ileri
arastirma onerileri su sekilde siralanabilir: Oncelikle bu arastirma, SOLO taksonomisi ve REBT’nin
karsilastirilmasi ile sinirlandiriimistir. Bu kapsamda, program 6gelerinin bilissel diizeylerinin belirlenmesi
amaciyla gelistirilmis olan farkli taksonomiler (Haladyana, Marzano, Fink, Dettmer, MATH) igin benzer
calismalarin yapilmasi 6nerilebilir. ikinci olarak, bu arastirmada SOLO taksonomisi ve REBT nin
glvenirliklerinin karsilastiriimasinda Sosyal Bilgiler ile Fen ve Teknoloji dersine yonelik degerlendirme
sorulari kullanilmistir. Arastirmada tek bir derse yonelik degerlendirme sorulari yerine iki farkli derse ait
degerlendirme sorularinin kullaniimis olmasi, ¢alismadan elde edilen bulgularin genellenebilirligine katki
saglamaktadir. Sosyal Bilgiler dersinin Tarih ve Cografya, Fen ve Teknoloji dersinin Fizik, Kimya ve Biyoloji
disiplinlerini iceren genis alanli bir tasarima sahip olmasi da SOLO taksonomisi ile REBT’nin giivenirligine
iliskin ulasilan bulgular biyik 6lclide disiplinden bagimsiz hale getirmektedir. Ancak yine de Matematik
ve Yabanci Diller gibi calismaya dahil edilmeyen farkli disiplinler tizerinde bu tur bir ¢calismanin yapilmasi
onerilebilir.
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