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ABSTRACT

Correctly prepared semantic feature analysis charts can be used to concretize abstract
mathematical concepts. This study, it is aimed to develop a valid and reliable rubric that can be
used to evaluate the accuracy of the semantic feature analysis charts created by mathematics
teachers. The data of the research consists of 36 semantic feature analysis charts created by
mathematics teachers who have been trained in preparing a semantic feature analysis chart.
During the validity study, the opinions of the experts about the rubric prepared were examined
individually in the terms of content, structure and criteria. The percentages of concordance of
expert opinions on sub-dimensions vary between 83% and 91%. The expert opinion concordance
rate for the graded scoring key as a whole is found to be 87%. These calculated concordance
percentages show that the rubric developed is valid. During the reliability study, the consistency
between the scores evaluated for the semantic feature analysis charts by two mathematicians
was calculated. The consistency of the raters in the sub-criteria was calculated with "Cohens's
Kappa". A perfect fit in the sub-dimensions of instruction writing and text writing, and an
acceptable fit in the sub-dimension of table design were observed. The concordance between the
total scores of the two scorers was calculated with the "Spearman Correlation Coefficient" and a
positive, significant and high level of concordance was found. These results show that the rubric
is a valid and reliable tool in evaluating the semantic feature analysis charts used in maths
lessons. The developed rubric can be used in other fields of education by making necessary
changes.

Keywords: Mathematics education, semantic feature analysis, performance evaluation, rubric.

* This study is derived from the first author's doctoral dissertation, which he conducted under the supervision of the second
and third authors in the Department of Mathematics Education at Gazi University Institute of Educational Sciences.
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INTRODUCTION

Mathematics has an abstract nature. The most important reason for this situation stems from the abundance
of abstract concepts. Schemes formed as a result of the association of many concepts with each other make
this abstract structure even more complex. Hence, it is necessary to use alternative approaches, technologies
and materials that provide meaningful and permanent learning by revealing the relationships between abstract
concepts better in mathematics teaching. One of these alternative materials is “Semantic feature analysis chart

(SFAC)”.

SFAC uses a table to help students discover how a set of concepts related to each other (Mantasiah et al.,
2020). While there are concepts or objects in one row/column of the table, there are properties in the other
column/row (Taskin, 2008). Ausubel (1968), states that it is important to explain the descriptive and distinctive
properties of a concept and relevant sub-concepts in the realization of meaningful learning. In this context,

SFAC can facilitate meaningful learning.

SFAC enables the students to examine and associate between relevant concepts and properties. It also
encourages them to learn about concepts and properties by analyzing the completed table. This means that
they can concretize the linkages, make predictions, and better understand important concepts. Furthermore, it
contributes to learning the relationships between familiar and less familiar terms, while at the same time

learning the meaning of an unknown term by creating analogies and examples (Olsen, 2016).

Moreover, SFAC encourages the students to compare key terms cognitively by associating them with examples,
functions, properties or attributes. Even if there is some uncertainty in the concepts in SFAC, the presence of
the table contributes to a deeper understanding of the subject and increased interest (Wickens & Parker,

2019).

The table used in SFAC activities provides a representation of the information organized by the brain. With the
help of this table, the students who recognize the similarities and differences between the concepts together
obtain the opportunity to analyze the relationships between them and discuss their properties (Buehl &
Alexander, 2001). During the discussion, the students are encouraged to differentiate the similarities,
differences and hierarchical structure between the concepts. Thus, they gain the competence to see the

relationships between them and to learn important concepts (Stahl & Vancil, 1986).

Thanks to SFAC, new words are connected with previously learned words and concept learning is realized. It
can also be used as an effective tool in learning the descriptive and distinctive properties of concepts. The use
of SFAC both stimulates the students' prior knowledge about the concept; making them more interested in the

subject they will learn (Anders & Boys, 1986).

The students expressing concepts by using SFAC have the opportunity to recognize the relationships between

concepts and to construct their own knowledge. If there is a shortcoming, mistake or misconception in the

65



I.l E TSAR (International Journal of Education Technology and Scientific Researches) Vol: 6, Issue: 14, 2021

student's conceptual knowledge, it is thus revealed. As a result of the discussions, the mistake or
misconception of the student is eliminated. It should be kept in mind that SFAC can never replace a teacher. In
other words, it is not sufficient alone in teaching the concepts. SFAC, which is not suitable for the student level,
does not serve the desired purpose. On the other hand, the frequent use of SFAC may cause students to get

bored (Cetinkaya & Tas, 2011).

Various information can be collected by using measurement tools to generate an idea about students’
progress. The property to be measured (knowledge, skill, attitude, perception, etc.), criteria such as the
purpose of the measurement to be carried out and the characteristics of the students are effective in
determining the measurement tool. Knowledge tests such as written, short answers or multiple choices can be
used to measure the academic success of students in any subject. However, performing a task (for example,
creating a semantic feature analysis chart), in other words, measuring a performance displayed can be difficult
with knowledge tests. Because knowing how to do a job may not mean doing this job according to the
determined criteria. For this reason, student performances in education can be measured indirectly with the

help of performance-related assessment tools. This process is called performance evaluation (Tekin, 2009).

In performance evaluation, the students are expected to use their knowledge and skills together and create a
product as output (Stiggins, 1994). In this way, it can be measured to what extent the information is learned, as

well as the extent to which it can be transferred to new or real-life situations (Biemer, 1993).

One of the common measurement tools that can be used in performance evaluation is rubrics. A rubric is an
indirect scoring tool that lists the criteria for each performance and specifies what should be met in
performance (Popham, 1997). In a rubric, it is explained that the performance that the learner should fulfill and
which behaviors are more prominent in evaluating this performance (Arter & McTighe, 2000). Rubrics are valid
and reliable measurement tools because they make the measurement process independent from the evaluator
and time (Moskal & Leydens, 2000). In this way, the use of a rubric in evaluating the performance of learners
can make the measurement process more reliable by minimizing the measurement errors caused by the rater

(Dunbar et al., 2006).

Both the process and the result are evaluated together in rubrics. During the process, learners can identify
what they need to do using a rubric. At the end of the process, the teacher can evaluate the resulting
performance according to the determined criteria (Mertler, 2001; Popham, 1997). Rubrics consist of three

parts (Popham 1997);

» Assessment Criteria: They are used to distinguish students' acceptable performance from their
unacceptable performance.
» Criteria Definitions: They are used to indicate qualitative and quantitative differences in students'

performance.
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» Scoring Strategy: An analytical rubric can be used when the performance to be evaluated can be
decomposed into lower dimensions and when a more detailed scoring is desired. If performance

cannot be divided into sub-dimensions, a holistic rubric can be used (Haladyna, 1997).

This study aims to develop a rubric for evaluating the SFAC creation skills of mathematics teachers considering
the abovementioned properties of rubrics. No rubric was encountered in the literature review for the
evaluation of SFACs. Therefore, it is thought that the rubric to be developed within the scope of the study will

be an important tool in evaluating the SFACs to be prepared in mathematics education.

METHOD

This section contains detailed information about the research design, working group, data collection tools and

data analysis.

Research Design

This research is of a descriptive study in which a rubric that can be used to evaluate the SFAC is developed.
Descriptive research can also be used to determine the level of behavior or performance (McMillan &
Schumacher, 2014). In this study, a descriptive research model was preferred due to the development of a

rubric that could be used in other studies about mathematics in the future.

Working Group

The study group of the research was determined by taking into account the convenient sampling and easy
accessibility, one of non-random sampling methods. In purposeful sampling, it is tried to reach the most
suitable people for the study by considering the aims of the research (Plano-Clark & Creswell, 2015). The easily
accessible sampling method, on the other hand, enables the researcher to select situations that are close and
easy to reach and accelerates the research (Yildirim & Simsek, 2013). In this context, volunteer mathematics
teachers working in secondary schools in Sivas city center and who received training on preparing signification

analysis were included in the study.

Data Collection Tools

The SFACs drawn by the teachers and the rubric prepared to evaluate these SFACs were used as a data
collection tool in research. The teachers, who were trained in preparing an SFAC, drew an SFAC without any
class level or learning area restrictions. Teachers drew a total of 36 SFACs in the fall semester of the 2018-2019

academic years.

A rubric was created to evaluate the SFAC to obtain research data. While developing a rubric, the steps
suggested by Goodrich (2000), Haladyna (1997) and Moskal (2000) were followed. Information on these stages

is presented in detail.
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Determining the purpose of use of the key according to the expected performance: The purpose of
the rubric created is to evaluate the SFACs created by mathematics teachers.

Determination of the scoring key type (analytical or holistic): While determining which type of
rubric to use, the purpose of the evaluation was taken into consideration first. Also, it can be
decomposed into lower dimensions due to the fact that there are many elements in the SFAC. For
this reason, an analytical rubric was used as it was desired to examine the SFAC in each sub-
dimension and to make a more detailed scoring.

Determination of the features (criteria) to be scored according to expected performance: The
criteria to be included in the rubric (SFAC_Rubric) used in the evaluation of the SFAC, by examining
various studies (Mantasiah et al., 2020; Olsen, 2016; Taskin, 2008; Wickens & Parker, 2019) (i)
Instruction writing, (ii) Table design, (iii) Subject-concept-feature relationship, and (iv) Text writing.
Determining and scoring success levels for criteria: Teacher performance levels and scores; It is
arranged as a “Beginner performance” (1 point), “Performance to be improved” (2 points),
“Successful performance” (3 points) and “Excellent performance” (4 points). If nothing was done on
any criterion, zero points were awarded for this criterion.

Making performance definitions for each success level of the criteria: Performance definitions have
been made for all success levels, considering the characteristics of the criteria. These definitions;
Mantasiah et al. (2020), Olsen (2016), Taskin (2008) and Wickens and Parker (2019) have been
prepared by taking into account the points to be considered in the preparation of the semantic
feature analysis chart. Complete and exemplary performances are defined as excellent
performance, while the entry level is defined as the performance with significant deficiencies.
Taking expert opinions: The prepared rubrics were first examined by a Turkish teacher in terms of
Turkish language rules. Then, expert opinion was obtained from two mathematics educators.

Pilot study of the developed scoring key: The pilot application of the developed rubric was carried
out by evaluating various SFAC in the mathematics education literature.

Validity and reliability studies of the scoring key: The validity and reliability studies of SFAC_Rubric

were carried out using the data obtained as a result of the pilot study.

The validity of rubrics is discussed in the context of content, structure and criteria (Moskal & Leydens, 2000).

For this reason, to test the validity of the rubric, considering the questions stated by Boston (2002), it was

asked to expert academicians in their field. These questions;

» Content: Do the evaluation criteria have content other than the specified performance? Do the

evaluation criteria cover all aspects of performance?

» Structure: Are all important elements of performance assessed by scoring criteria available? Are

there any evaluation criteria that are not related to the relevant performance?
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» Measure: What are the important elements of the relevant performance to be evaluated? How do
the scoring criteria reflect the elements of the relevant performance? How do scoring metrics
measure important elements of relevant performance?

Rubric’s reliability study was determined by examining the harmony between raters in the context of both
classical response theory and item response theory. It has been determined that the percentages of agreement
between the opinions of the experts on the suitability and competence of these to SFAC_Rubric vary between
83% and 91%. The content validity index of SFAC_Rubric in all dimensions is greater than the threshold value of
0.80.

Data Collection Process

During the research, within the scope of the first author's doctoral thesis, participating teachers created SFACs
in the fall semester of the 2018-2019 academic year. The SFACs drawn were evaluated by the raters in the fall
semester of the 2018-2019 academic years. The scorers consist of two experts who have a master's degree in
mathematics education and have received training in preparing SFAC. Publication ethics were followed in
collecting data and conducting the study. It was stated that the participants can participate in the research
voluntarily and leave the research whenever they want. It has been committed to keep the names and

institutions of the participants confidential. All researchers contributed to the study.

Analysis of Data

The consistency between the evaluations from expert academicians was calculated using the reliable formula

suggested by Miles and Huberman (1994).

Number of compromises

Percentage of Compliance =
& P Number of compromises + Number of disagreements
It is considered acceptable if the percentage of compliance obtained as a result of this calculation is above 70%

(Tavsancil & Aslan, 2001).

The reliability study was carried out with the participation of two raters, considering the scores given to each
criterion and the total of SFAC_Rubric. The reliability study was conducted by considering both classical test
theory and item response theory. Within the scope of classical test theory, the level of consistency between
the two raters was determined by the "Spearman Correlation Coefficient" since the scores did not show normal
distribution. On the other hand, the level of consistency in each sub-criterion was determined by "Krippendorf
Alpha" and "Cohen's Kappa". In the light of item response theory, the multi-faceted Rasch measurement model
was used. While the analyzes within the scope of classical response theory were done with SPSS, analyzes

within the scope of item response theory were made with the FACET program.

If Spearman correlation (Rho) is greater than 0.70, it can be said that there is a high level of relationship. For

Cohen's kappa value, insignificant agreement for 0.00 - 0.20; Moderate agreement for 0.21-0.40; Acceptable
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agreement for 0.41-0.60; Significant agreement for 0.61-0.80; and 0.81 - 1.00 are expressed as perfect match
(Buyukozturk, 2007). For the Krippendorf Alpha value, values less than 0.67 are considered to be weakly fit,
between 0.64-0.80 to be moderate and 0.80 and above as high-level fit (Krippendorf, 1995).

FINDINGS
Findings Regarding Validity

To evaluate the validity of the developed SFAC_Rubric, the answers and suggestions from the experts were
taken into consideration. Experts' views on SFAC_Rubric were examined one by one in the context of content,
structure and criteria. It has been determined that the percentages of agreement between the opinions of the
experts on the suitability and competence of these to SFAC_Rubric vary between 83% and 91%. The expert
opinion compliance percentage regarding the whole SFAC_Rubrics 87%. These calculated compliance
percentages prove that the developed SFAC_Rubrics valid both in terms of content, structure and criterion sub-
dimensions as well as all. These calculated compliance percentages prove that the developed SFAC_Rubric is

valid in terms of content, structure and criteria.

To obtain detailed information about validity, the content validity index of SFAC_Rubric is calculated and the

results are given in Table 1.

Table 1. Rubric Scope Validity Indexes

Scope Validity

Dimensions Questions
Index

Content Do the evaluation criteria cover all aspects of performance? 1.00
Do the evaluation criteria have non-performance content? 1.00
Are all important elements of performance assessed by scoring criteria? 1.00

Structure . o
Are there any evaluation criteria that are not related to the relevant performance? 1.00
Criteria Are the important elements of the relevant performance to be evaluated included? 1.00
Do the scoring criteria accurately reflect the elements of the relevant performance? 1.00

When Table 1 is examined, it is seen that the content validity index of SFAC_Rubric in all dimensions is greater

than the threshold value of 0.80. This result proves that the developed rubric is valid for evaluating the SFACs.

Also, some necessary corrections have been made to increase validity. For example, if there is no drawing for
the feature that should be included in any sub-dimension of the SFAC, SFAC_Rubric has been updated to give

zero points to this sub-dimension performance.

Findings Related to Reliability

The SFACs created by the teachers were evaluated by two separate scorers. Reliability studies were carried out
by calculating both the total scores obtained from SFAC_Rubric and the scores obtained from each sub-
dimension. The results of the Spearman correlation coefficient analysis conducted to determine the

consistency between the total scores given by two different raters to SFAC_Rubric are given in Table 2.
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Table 2. Spearman Correlation Results Regarding SFAC_Rubric’s Total Scores

Scores of the first Scores of the second

evaluator evaluator
5 f the first Spearman's Rho 1.000 ,884*
cores of the firs P 000
evaluator
N 36 36
Spearman's Rho ,884* 1.000
Scores of the second
P .000
evaluator
N 36 36

When Table 2 is examined, it is seen that there is a positive, significant and high (Rho = 0.884, p <0.01)
relationship between the scores given by the two evaluators to the rubric, which will be used in the evaluation
of SFAC. This result shows that the prepared SFAC_Rubric is reliable enough in evaluating the semantic feature

analysis charts.

Also, while the consensus between the scores given by two different raters to the SFAC_Rubric sub-criteria was
determined with the Krippendorf Alpha Coefficient, the reliability of this consensus was analyzed with Cohen's

Kappa coefficient. The results obtained are given in Table 3.

Table 3. Compliance between Raters for the SFAC_Rubric Sub-Criteria

Sub-Criteria Alpha Cohen’s
Coefficient Kappa
Instruction Writing 0.879 0.943
Table Design 0.612 0.557
Subject-Concept-Feature relationship 0.695 0.743
Text Writing 0.875 0.840

When the alpha coefficients in Table 3 are examined, it is seen that there is a medium level of harmony in the
"subject-concept-feature relationship" sub-dimension, and a high level of concordance in "instruction writing"
and "text writing" sub-dimensions. When the Cohen's Kappa results are examined, there is a perfect fit in the
sub-dimensions of "Instruction writing" and "text writing", and a significant level of agreement in the "Subject-
concept-feature relationship" sub-dimension. Considering the alpha coefficient, although the fit in the "table
design" sub-dimension is weak, Cohen's Kappa values are at the acceptable level of agreement in the "table

design" sub-dimension

The reliability index results for surfaces within the scope of the multi-faceted Rasch model within the scope of

item response theory are given in Table 4.

Table 4. SFAC_Rubric Reliability Index of Surfaces

Surfaces Confidence
Index
Rater 0.920
Scored (SFAC) 0.787
Items 0.719
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When Table 4 is examined, it is seen that the reliability index of the “rater” surface is 0.920, the reliability index
of the “scored (SFAC)” surface is 0.787, and the reliability index of the “items” surface is 0.719. These values

show that the developed SFAC_Rubric is a reliable measurement tool.

Spearman correlation calculated for the total score of SFAC_Rubric; Krippendorf Alpha Coefficient and Cohen's
Kappa values calculated for sub-criteria scores; when the reliability indices of the rater, scored (ACT) and item

surfaces were evaluated together, it was seen that the SFAC_Rubric created was a reliable scoring key.

CONCLUSION and DISCUSSION

In this study, an analytical rubric was developed to evaluate mathematics teachers' ability to prepare “SFAC”

and validity and reliability studies were conducted. The subject is included in SFAC_Rubric Annex 1.

The prepared SFAC_Rubric consists of four criteria to evaluate the ability to prepare SFAC. According to expert
opinion, the content, structure and criteria of SFAC_Rubric are appropriate and sufficient to evaluate the ability
to prepare SFAC. Also, the high consistency among the expert opinions shows that the prepared SFAC_Rubric is
valid. The content validity indices calculated for examining the validity in more detail were also higher than the

threshold value for each dimension.

It was observed that there was a positive, significant and high (Rho = 0.884, p <0.01) relationship between the
total scores given by the two evaluators to the SFAC_Rubric. While the Krippendorf Alpha Coefficient values for
its sub-criteria varied between 0.612 and 0.879, Cohen's Kappa results were found to be between 0.557 and
0.943. Also, reliability calculations for rater scored, and item surfaces are at acceptable levels. Although these
results show that the created SFAC_Rubric is a reliable scoring key, it also shows that the raters are not fully
compatible. But it can be concluded that SFAC_Rubric increases objectivity by increasing the consistency
between raters. In similar studies (Bilgen & Dogan, 2017; Buyukkidik & Anil, 2015; Knoch, 2009), it was stated

that there was a high agreement among the rubric scores, although not 100 percent.

The difference between raters may also have varied according to the level of knowledge, perceptions and
interpretations of raters about the SFAC. This is called the rater effect (Cronbach, 1990). In various studies, it is
stated that rubric is insufficient in eliminating rater effects such as severity or generosity of rater (Guler &
Gelbal, 2011; Ilhan, 2015). Raters' perception of the criteria differently may also be the reason for the
difference between the scores. Bilgen and Dogan (2017) emphasized why the interaction between raters and
criteria could lead to the difference between scores while examining the reliability of the rubric they developed

in their study.

One of the teaching materials that prospective teachers prefer to use most is SFA (Karacengel et al., 2019).
Secondary school students also say that they frequently encounter SFA in their classes (Soylu & Memisoglu,

2020). It is also important for teachers to develop different teaching materials such as SFA (Kutlu & Gokdere,
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2020). In this context, it is important to evaluate SFAs developed by teachers by using SFAC_Rubric developed

within the scope of the research.

RECOMMENDATIONS

Based on the findings of this research, some suggestions have been made to practitioners and other
researchers. Developed SFAC_Rubric is made by considering the points given by two raters. Reliability studies
can be conducted in which there are more raters and therefore different analysis techniques should be used.
Since the developed SFAC_Rubric is used in the evaluation of the SFAC created by mathematics teachers, it can

be investigated whether it can be used in the evaluation of the SFAC prepared by teacher candidates.
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ANNEX 1. Rubric for the Evaluation of Semantic Feature Analysis Chart
. Performance to be Successful Excellent -
Beginner performance . c
. improved performance performance S
(1 point) ) . . e
(2 points) (3 points) (4 points)

The subject to which

The subject to

to add concepts /
features.

to add concepts /
features.

Qo . . The subject to which which the table is

£ | The subject of the table the table is related J.

= . o the table is related has related has been

S | has not been disclosed. has been specified. o o

= o been specified. specified.

S | How tofill in the table How to fill in the

2 . o table is not specified. | How to fill in the table How to fill in the

O is not specified. . . . . .

Z . How the table will be is explained. table is explained.

+ | How the table will be . . . .

2 . . scored is not How the table will be It is explained how

— | scored is not included. : . . .

included. scored is not included. the table will be
scored
Concepts are
Concepts are shown shown together in
together in the same the same row or
Both concepts and Concepts or features &

c . row or column. column.

0 attributes are not are not shown

@ | shown together in the together in the same . .

o g & Properties are shown Properties are

o same row or column. row or column. . .

o together in the same shown together in

© No blank cells are left No blank cells are left

= row or column. the same row or

No blank cells are left
to add concepts /
features.

column.
Blank cells are left
for adding concept
/ features.

The chosen subject
consists of concepts
that do not have many
common features.

Concepts not related to
the subject are also
included in the table.
Features not related to
the concepts are also
included in the table.

Subject-Concept-Feature
relationshin

The chosen topic
includes concepts
with more common
features.

Concepts not related
to the subject are
also included in the
table.
Features not related
to the concepts are
also included in the
table.

The chosen topic
includes concepts with
more common
features.

The concepts specified
in the table are
relevant to the subject.
Features not related to
the concepts are also
included in the table.

The chosen topic
includes concepts
with more
common features.

The concepts
specified in the
table are relevant
to the subject.
The features
specified in the
table are related to
the concepts.

Scientific terms are not
included.

The terms are not clear,
unambiguous or
consistent.
Language spelling rules
were not followed.

Text Writing

Scientific terms are
included.

The terms are not
clear, unambiguous
or consistent.
Language spelling
rules were not
followed.

Scientific terms are
included.

The terms are clear,
concise,
understandable and
consistent.
Language spelling rules
were not followed.

Scientific terms are
included.

The terms are
clear, concise,
understandable
and consistent.
Language spelling
rules were
followed.

TOTAL POINTS

If nothing was done on any criterion, zero points were awarded for this criterion.
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MATEMATIKSEL ANLAM GOZUMLEME TABLOSUNUN DEGERLENDIRILMESINE
YONELIK PUANLAMA ANAHTARININ GELISTIRILMESI*

0z

Dogru bir sekilde hazirlanan anlam ¢6zimleme tablolari soyut matematiksel kavramlarin
somutlastiriimasinda kullanilabilir. Bu arastirmada matematik 6gretmenlerinin olusturduklan
anlam ¢éziimleme tablolarinin dogrulugu degerlendirmede kullanilabilecek gegerli ve glivenilir bir
dereceli puanlama anahtari gelistirmek amaglanmistir. Arastirmanin verileri anlam 6ziimleme
tablosu hazirlama ile ilgili egitim almis olan matematik 6gretmenlerinin olusturdugu 36 adet
anlam ¢6zimleme tablosundan olusmaktadir. Gegerlik c¢alismasi kapsaminda uzmanlarin
hazirlanan dereceli puanlama anahtarina yonelik gorisleri icerik, yapi ve olgit baglaminda tek tek
incelenmistir. Alt boyutlara iliskin uzman goérusleri arasindaki uyum yizdelerinin %83 ile %91
arasinda degismektedir. Dereceli puanlama anahtarinin tamamina iliskin uzman gorisii uyum
ylzdesi ise %87’dir. Hesaplanan bu uyum yizdeleri, gelistirilen dereceli puanlama anahtarinin
gecerli oldugunu gostermektedir. Guvenirlik ¢alismasi kapsaminda ise iki matematik uzmaninin
anlam ¢oziimleme tablolarina verdikleri puanlar arasindaki uyum hesaplanmistir. Puanlayicilarin
alt olgitlerdeki uyumlari “Cohens’s Kappa” ile hesaplanmistir. Yonerge yazimi ve metin yazimi alt
boyutlarinda miikemmel uyusma, tablo tasarimi alt boyutunda ise kabul edilebilir uyusma
gorilmistiir. iki puanlayicinin toplam puanlari arasindaki uyum ise “Spearman Korelasyon
Katsayisi” ile hesaplanarak pozitif, anlamh ve yiksek diizeyde uyum goriilmistir. Elde edilen bu
sonuglar, gelistirilen dereceli puanlama anahtarinin matematik dersinde kullanilan anlam
¢6zimleme tablolarinin  degerlendirilmesinde gecerli ve glvenilir bir ara¢ oldugunu
gostermektedir. Gelistirilen dereceli puanlama anahtari gerekli degisiklikler yapilarak diger
alanlarda da kullanilabilir.

Anahtar kelimeler: Matematik egitimi, anlam ¢o6ziimleme tablosu, performans degerlendirme,
dereceli puanlama anahtari.

*

Bu calisma, birinci yazarin ikinci ve dgilincii yazarlarin danismanhginda Gazi Universitesi Egitim Bilimleri Enstitiisi
Matematik Egitimi Anabilim Dali’'nda gercgeklestirdigi doktora tezinden tlretilmistir.
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GiRiS

Matematik soyut bir yapiya sahiptir. Bu soyut yapinin en énemli nedeni de soyut kavramlarin ¢oklugundan
kaynaklanmaktadir. Cok sayida kavramin bir birleriyle iliskilenmesi sonucu olusan semalar bu soyut yapiyi daha
da karmasik bir hale getirmektedir. Bu nedenle matematik 6gretiminde 6grencilerin soyut kavramlar arasindaki
iliskileri daha iyi gorerek anlamh ve kalici 6grenmeyi saglayan alternatif yaklasimlarin, teknolojilerin ve

materyallerin kullanilmasi gerekmektedir. Bu alternatif materyallerden bir tanesi de anlam ¢6ziimleme

tablosudur (ACT).

ACT’de 6grencilerin bir dizi kavramin birbiriyle nasil iliskili oldugunu kesfetmelerine yardimci olmak igin bir
tablo kullanir (Mantasiah vd., 2020). Tablonun bir satirinda/sttununda kavramlar veya nesneler bulunurken
diger sutununda/satirinda da ozellikler yer almaktadir (Taskin, 2008). Ausubel (1968), anlamli 6grenmenin
gerceklesmesinde bir kavramin ve bu kavramla ilgili alt kavramlarin tanimlayici ve ayirt edici 6zelliklerinin de

aciklanmasi 6nemli oldugunu belirtir. Bu baglamda ACT anlamli 6grenmenin gerceklesmesini saglayabilir.

ACT, 6grencilerin ilgili kavramlari ve 6zellikleri incelemelerine ve aralarindaki iligkiyi kurmalarina yardimci olur.
Tamamlanan tabloyu analiz ederek, 6grencileri kavramlari ve oOzellikleri 6grenmeye tesvik eder. Bu da
ogrencilerin baglantilari somutlastirabilecekleri, tahmin yapabilecekleri ve 6nemli kavramlari daha iyi
anlayabilmeleri demektir. ACT, 6grencilerin tanidik ve daha az tanidik terimler arasindaki iligskileri 6grenmelerini
saglarken, ayni zamanda da bilinmeyen bir terimin anlamini analojiler ve érnekler olusturarak 6grenmelerini

saglar (Olsen, 2016).

ACT, 6grencileri bilissel olarak karsilastirmaya tesvik eder. Ogrencilerin anahtar terimleri &rnekler, islevler,
ozellikler veya niteliklerle iligskilendirerek karsilastirmalarina yardimci olur. ACT’de yer alan kavramlarda
belirsizlik olsa bile tablonu varligi konuyu daha derin bir kavrayisa ve ilgiye katki sunar (Wickens & Parker,

2019).

ACT aktivitelerinde kullanilan tablo beynin organize ettigi bilgilerin bir temsilinin ortaya ¢ikarilmasini saglar. Bu
tablo yardimiyla kavramlarin benzerliklerini ve farkliliklarini bir arada géren 6grenciler kavramlar arasindaki
iliskileri analiz edebilme ve 6zelliklerini tartisabilme imkani bulmus olurlar (Buehl & Alexander, 2001). Tartisma
boyunca 6grenciler kavramlarin benzerliklerini, farkliliklarini ve aralarindaki hiyerarsik yapiyr gérmeye tesvik
edilmis olurlar. Boylece Ogrenciler kavramlar arasindaki iliskileri gorme ve 6nemli kavramlara hakim olma

yeterligi kazanmis olurlar (Stahl & Vancil, 1986).

ACT kullanan 6grenci 6grendigi sozciklerin anlamlarini 6nceden 6grendigi sozciiklerle baglayarak kavram
O0grenimini gergeklestirmis olur. ACT, ayrica kavramlarin tanimlayici veya ayirt edici 6zelliklerinin
ogrenilmesinde de etkili bir arag olarak kullanilabilir. Kavram ile ilgili 6grencilerin 6n bilgilerini harekete geciren

ACT 6grencilerin 6grenecekleri konuya daha fazla ilgi duymalarini da saglar (Anders & Boys, 1986).
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ACT kullanarak kavramlari ifade eden 6grenciler kavramlar arasi iligkileri gérme ve kendi bilgilerini yapilandirma
firsatini bulmus olurlar. Boylece 6grencinin kavram bilgisinde bir eksiklik, yanlislik veya yanilgi varsa ortaya
¢ikmis olur. Gergeklestirilen tartismalar neticesinde 6grencinin yanlisi veya kavram yanilgisi ortadan kaldiriimis
olur. Unutulmamalidir ki ACT higbir zaman 6gretmenin yerini tutamaz. Yani kavramlarin 6gretiminde tek basina
yeterli degildir. Ogrenci seviyesine uygun olmayan ACT istenilen amaca hizmet etmez. Ayrica ACT'nin ¢ok sik

kullanimi 6grencilerin sikilmalarina sebep olabilir (Cetinkaya & Tas, 2011).

Ogrenciler hakkinda fikir iretebilmek igin &lcme araglari kullanilarak gesitli bilgiler toplanabilir. Olgiilecek olan
oge (bilgi, beceri, tutum, algi vb.); gerceklestirilecek 6lgmenin amaglari ve 6grencilerin 6zellikleri gibi kriterler
dlgme aracinin belirlenmesinde etkilidir. Ogrencilerin herhangi bir konudaki akademik basarisini 6lgmek igin
yazili, kisa yanitl ya da coktan se¢meli gibi bilgi testleri kullanilabilir. Ancak bir isin yerine getirilmesi (6rnegin
anlam ¢6ziimleme tablosu olusturma) diger bir ifadeyle sergilenen bir performansin 6lgiimi bilgi testleri ile zor
olabilmektedir. Clinkl bir isi nasil yapilacagini bilmek ile bu isi belirlenen 6lglitlere gére yapabilmek anlamina
gelmeyebilir. Bu nedenle egitimde 6grenci performanslari sergilenen performansla iliskili degerlendirme
araglari yardimiyla dolayli olarak olgiilebilmektedir. Bu o6lgim islemine de performans degerlendirme

denilmektedir (Tekin, 2009).

Performans degerlendirmede 6grenciden bilgi ve becerisini bir araya kullanip bir Grlin olusturarak gostermesi
beklenmektedir (Stiggins, 1994). Boylelikle bilgilerin ne derece edinildiginin yani sira bu bilgileri yeni durumlara
ya da gercek yasam durumlarina ne derece aktarabildigi de Olglilebilmektedir (Biemer, 1993). Performans
degerlendirmede kullanilabilecek yaygin 6lgme araglarindan birisi de dereceli puanlama anahtaridir [DPA]. DPA,
her bir performans icin olcutleri (kriterleri) listeleyen ve performansta nelerin yerine getirilmesi gerektigini
belirten dolayh bir puanlama aracidir (Popham, 1997). DPA’da, 6grenenin yerine getirmesi gereken performans
ve bu performansin degerlendirilmesinde hangi davranislarin daha 6n planda oldugu agiklanmaktadir (Arter &

McTighe, 2000).

DPA’lar, 6lgme islemini degerlendiriciden ve zamandan bagimsiz hale getirmelerinden dolayi gecerli ve givenilir
Olcme araglaridir (Moskal & Leydens, 2000). Bu sayede 6grenenlerin performanslarini degerlendirmede DPA
kullanimi puanlayici kaynakli 6lgme hatalarini asgari dizeye indirerek o6lgme islemini daha glivenilir

kilabilmektedir (Dunbar ve digeri, 2006).

DPA’da hem silire¢ hem de sonug birlikte degerlendirilir. Sire¢ boyunca 6grenenler neler yapmalari gerektigini
DPA’yi1 kullanarak tespit edebilirler. Stire¢ sonunda da 6gretmen, ortaya ¢ikan performansi belirlenen 6lgiitlere

gore degerlendirebilmektedir (Mertler, 2001; Popham, 1997).

DPA (¢ bolimden olusmaktadir (Popham, 1997). Bunlar;

> Degerlendirme Olgiitleri: Ogrencilerin  kabul edilebilir performanslarini  kabul edilemez

performanslarindan ayirmak icin kullanihr.
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» Olgiit Tanimlamalari: Ogrencilerin performanslarindaki niteliksel ve niceliksel farkhliklari belirtmek
icin kullanilir.

» Puanlama Stratejisi: Degerlendirilecek performans daha alt boyutlara ayristirilabildiginde ve daha
detayh bir puanlama yapmak istenildiginde analitik DPA kullanilabilir. Performans daha alt boyutlara

aynistirilamiyor ise bittncil DPA kullanilabilir (Haladyna, 1997).

DPA’larin yukarida bahsedilen 6zellikleri dikkate alinarak matematik 6gretmenlerinin anlam ¢éziimleme tablosu
olusturma becerilerini degerlendirmeye yonelik analitik bir DPA gelistirilmesi bu ¢alismanin amacidir. Anlam
¢6zlimleme tablolarinin degerlendirilmesine yénelik yapilan literatiir incelemesinde herhangi bir dereceli
puanlama anahtariyla karsilasilmamistir. Bu nedenle de ¢alisma kapsaminda gelistirilecek olan analitik dereceli
puanlama anahtarinin matematik egitiminde hazirlanacak anlam ¢6ziimleme tablolarinin degerlendirilmesinde

onemli bir arag olacagi dusliniilmektedir.

YONTEM

Bu kisimda arastirma deseni, ¢alisma grubu, veri toplama araglari ve veri analizi ile ilgili detayh bilgiler yer

almaktadir.

Arastirma Deseni

Bu arastirma, anlam c¢oziimleme tablolarini degerlendirmek icin kullanilabilecek bir dereceli puanlama
anahtarinin gelistirildigi betimsel bir ¢alismadir. Betimsel arastirmalar bir davranisin ya da performansin
dlzeyini tespit etmek icin de kullanilabilir (McMillan & Schumacher, 2014). Bu c¢alismada, ileride baska
calismalarda da kullanilabilecek bir dereceli puanlama anahtari gelistirilmesinden dolayi betimsel arastirma

modeli tercih edilmistir.

Calisma Grubu

Arastirmanin ¢alisma grubu, segkisiz olmayan o6rnekleme yontemlerinden uygun o6rnekleme ve kolay
ulasilabilirlik dikkate alinarak belirlenmistir. Amagh 6rneklemede, arastirmanin amaglari goéz ©ninde
bulundurularak calisma i¢in en uygun kisilere ulasilmaya calisilir (Plano-Clark & Creswell, 2015). Kolay ulasilabilir
ornekleme yontemi ise arastirmaciya ulasilmasi yakin ve kolay olan durumlari segmesine imkan saglayarak
arastirmaya hiz ve pratik kazandirir (Yildirrm & Simsek, 2013). Bu baglamda, Sivas il merkezindeki ortaokullarda
gorev yapan ve anlam ¢dziimleme tablosu hazirlama ile ilgili egitim almis, gdonilli matematik 6gretmenleri

arastirmaya dahil edilmistir.

Veri Toplama Araglari

Arastirmada veri toplama araci olarak; o6gretmenlerin gizdikleri anlam ¢6ziimleme tablolari ve bu anlam

¢O6zimleme tablolarini degerlendirmek icin hazirlanan dereceli puanlama anahtari kullaniimstir.
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Anlam ¢6ziimleme tablosu hazirlama ile ilgili egitim alan 6gretmenler, herhangi bir sinif diizeyi ya da 6grenme

alani kisitlamasi olmadan anlam ¢6ziimleme tablosu cizmislerdir. Ogretmenler, 2018-2019 egitim-6gretim yili

giliz doneminde toplam 36 anlam ¢éziimleme tablosu ¢izmislerdir.

Arastirma verilerini elde etmek igin anlam ¢6ézimleme tablolarini degerlendirebilmek igin dereceli puanlama

anahtari olusturulmustur. DPA gelistirilirken Goodrich (2000), Haladyna (1997) ve Moskal’in (2000) 6nerdikleri

asamalar takip edilmistir. Bu asamalara dair bilgiler asagida detayli bir sekilde yer almaktadir;

incelenen performansa uygun puanlama anahtarinin kullanim amacinin belirlenmesi: Olusturulan
DPA’larin  amaci matematik 06gretmenlerinin olusturduklari anlam ¢ozimleme tablolarini
degerlendirmektir.

Puanlama anahtari tirinin (analitik ya da bitunsel) belirlenmesi: Hangi tir dereceli puanlama
anahtarinin kullanilacagi belirlenirken degerlendirmenin amaci 6ncelikle dikkate alinmistir. Ayrica,
anlam ¢6ziimleme tablosunun igerisinde birgok 6ge bulundurmasindan dolayr daha alt boyutlara
ayristirilabilmektedir. Bu nedenle anlam ¢6ziimleme tablolarinin hem her bir alt boyutta
inceleyebilmek hem de daha detayli bir puanlama yapmak istenildiginden analitik DPA kullaniimistir.
Beklenen performansa gore puanlanacak oOzelliklerin (6l¢lit) belirlenmesi: Anlam ¢6zimleme
tablolarinin degerlendirmesinde kullanilan dereceli puanlama anahtarinda (ACT_DPA) yer alacak
oOlgltler, gesitli calismalarin (Mantasiah vd., 2020; Olsen, 2016; Taskin, 2008; Wickens & Parker,
2019) incelenmesiyle (i) Yénerge Yazimi, (i) Tablo Tasarimi, (iii) Konu-Kavram-Ozellik iliskisi ve (iv)
Metin Yazimi olacak sekilde belirlenmistir.

Olgutler icin basari diizeylerinin belirlenmesi ve puanlandiriimasi: Ogretmen performans diizeyleri
ve puanlari; Baslangi¢ diizeyinde performans (1 puan), Gelistiriimesi gereken performans (2 puan),
Basarili performans (3 puan) ve Mikemmel performans (4 puan) olacak sekilde dizenlenmistir.
Herhangi bir 6lgltte hicbir sey yapilmamissa bu 6l¢t icin sifir puan verilmistir.

Olgutlerin her bir basari diizeyi icin performans tanimlarinin yapilmasi: Olgiitlerin 6zellikleri dikkate
alinarak tim basari diizeyleri icin performans tanimlamalari yapilmistir. Bu tanimlamalar; Mantasiah
vd. (2020), Olsen (2016), Taskin (2008) ile Wickens ve Parker (2019) c¢alismalarinda belirttikleri,
anlam ¢6zlimleme tablosunun hazirlanmasinda dikkat edilmesi gereken hususlar g6z 6niine alinarak
hazirlanmistir. Baslangi¢ diizeyi énemli eksiklikleri olan performans olarak tanimlanirken eksiksiz ve
ornek gosterilebilecek nitelikte olan performanslar miikemmel performans olarak tanimlanmistir.
Uzman goruslerinin alinmasi: Hazirlanan DPA’lar dncelikle bir Tiirkce 6gretmeni tarafindan Tiirkce
dil kurallari bakimindan incelenmistir. Daha sonra da matematik egitimcisi li¢ akademisyenden
uzman gorusl alinmistir.

Gelistirilen puanlama anahtarinin pilot ¢alismasi: Gelistirilen DPA’nin pilot uygulamasi, matematik
egitimi literatlriinde vyer alan c¢esitli anlam ¢6zimleme tablolarinin degerlendirilmesiyle

gerceklestirilmistir.
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8. Puanlama anahtarinin gegerlik ve glivenirlik ¢alismalari: Katilimci 6gretmenlerce hazirlanan ACT’ler

kullanilarak ACT_DPA’nin gegerlik ve giivenirlik ¢calismalari yapilmistir.

DPA’larin gecerlikleri icerik, yapi ve o6lcit baglaminda ele alinmaktadir (Moskal & Leydens, 2000). Bu nedenle
DPA'nin gegerligini sinamak icin Boston’in (2002) belirttigi sorular dikkate alinarak alaninda uzman

akademisyenlere sorulmustur. Bu sorular;

> cerik: Degerlendirme olciitleri belirlenen performansin disinda bir icerige sahip mi? Degerlendirme
olgitleri performansin tiim yénlerini kapsiyor mu?

> Yapr: Puanlama &lcitleriyle degerlendirilen performansin tim énemli égeleri mevcut mu? ilgili
performansla iliskili olmayan herhangi bir degerlendirme 6l¢iti var mi?

» Olgiit: Degerlendirilecek ilgili performansin énemli dgeleri nelerdir? Puanlama 6lgitleri, ilgili
performansin 6gelerini nasil yansitmaktadir? Puanlama olgutleri ilgili performansin énemli 6gelerini
nasil 6lgmektedir? Seklindedir.

DPA’nin glivenirlik calismasi ise puanlayicilar arasindaki uyumun hem klasik tepki kurami hem de madde tepki
kurami baglaminda incelenmesiyle belirlenmistir. Alt boyutlara iliskin uzman goérisleri arasindaki uyum
yuzdeleri %83 ile %91 arasinda degismektedir. DPA’'nin tamamina iliskin uzman goriisi uyum yizdesi ise

%87’dir. Gelistirilen DPA’nin tim boyutlardaki kapsam gecerlik indeksi, esik deger olan 0.80’den blyiiktr.

Veri Toplama Siireci

Arastirma kapsaminda birinci yazarin doktora tez calismasi kapsaminda katilimci 6gretmenler 2018-2019
egitim-6gretim yili gliz doneminde anlam ¢6ziimleme tablolarini olusturmuslardir. Cizilen anlam ¢éziimleme
tablolari 2018-2019 egitim-6gretim yii giz doéneminde puanlayicilar tarafindan degerlendirilmistir.
Puanlayicilar, matematik egitimi alaninda yiiksek lisans yapmis ve anlam ¢éziimleme tablosu hazirlama ile ilgili
egitim almis iki uzmandan olusmaktadir. Verilerin toplanmasinda ve calismanin yapilmasinda yayin etigine
uyulmustur. Katihmcilarin arastirmaya gonulli olarak katilabilecegi ve istedikleri zaman arastirmadan

ayrilabilecekleri belirtilmistir. Katihmcilarin isimlerinin ve kurumlarinin gizli tutulacagi taahhit edilmistir.

Verilerin Analizi

Uzman akademisyenlerden gelen degerlendirmeler arasindaki uyum Miles ve Huberman (1994) tarafindan

onerilen givenilir formuli ile hesaplanmistir.

Uzlasma sayist

Uyum Yiizdesi =
yum Yuzdesi Uzlasma sayist + Uzlasmama sayist

Bu hesaplama sonucunda elde edilen uyum yilzdesinin %70’in lzerinde olmasi kabul edilebilir diizey olarak

gorilmektedir (Tavsancil & Aslan, 2001).
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Glvenirlik ¢calismasi iki puanlayicinin katihmiyla AGT_DPA’larin her bir 6lgltiine ve toplamina verilen puanlar
dikkate alinarak gercgeklestirilmistir. Glvenirlik ¢alismasi hem klasik test kurami hem de madde tepki kurami
dikkate alinarak yapilmistir. Klasik test kurami kapsaminda, iki puanlayici arasindaki tutarlilk diizeyi puanlarin
normal dagilim gostermemesinden dolayi “Spearman Korelasyon Katsayisi” ile belirlenirken her bir alt dlgttteki
tutarlilik diizeyi de “Krippendorf Alfa” ve “Cohens’s Kappa” ile belirlenmistir. Madde tepki kurami baglaminda
ise cok ylzeyli Rasch 6lgme modeli kullaniimistir. Klasik tepki kurami kapsamindaki analizler SPPS ile yapilirken

madde tepki kurami kapsamindaki analizler FACET programi ile yapiimistir.

Spearman korelasyonu (Rho) 0.70’ten biyikse puanlayicilar arasinda yiksek dizeyde bir iliskinin oldugu
soylenebilir. Cohen’s kappa degeri igin ise 0.00 - 0.20 6nemsiz uyusma; 0.21-0.40 orta derecede uyusma; 0.41 -
0.60 kabul edilebilir uyusma; 0.61 - 0.80 6nemli derecede uyusma; ve 0.81 - 1.00 miikemmel uyusma olarak
ifade edilir (Blytkoztiirk, 2007). Krippendorf Alfa degeri icin ise 0.67’den kiglik degerler igin zayif dizeyde
uyum, 0.64-0.80 arasi orta diizeyde uyum, 0.80 ve lizeri ise ylksek diizeyde uyum olarak degerlendirilmektedir

(Krippendorf, 1995).

BULGULAR
Gegerlik ile ilgili Bulgular

Gelistirilen ACT_DPA’nin gecerligini degerlendirme amaciyla uzmanlardan gelen cevaplar ve oneriler dikkate
alinmistir. Uzmanlarin ACT_PDA hakkindaki gorusleri icerik, yapi ve olgut baglaminda tek tek incelenmistir. Alt
boyutlara iliskin uzman gorusleri arasindaki uyum yiizdeleri %83 ile %91 arasinda degismektedir. DPA'nin
tamamina iliskin uzman goérisi uyum yizdesi ise %87'dir. Hesaplanan bu uyum yizdeleri, gelistirilen
ACT_DPA’nin igerik, yapi ve olgit alt boyutlari bakimindan hem de tamami bakimindan gecerli oldugunu

kanitlar degerdedir.

Gegerlige iliskin detayli bilgi edinmek icin DPA’nin kapsam gecerlik indeksi hesaplanarak sonuglara Tablo 1’de

yer verilmistir.

Tablo 1. Puanlama Anahtari Kapsam Gegerlik indeksleri

K lik
Boyutlar Sorular apsam Gegerli

indeksi
icerik Degerlendirme olgitleri performansin tiim yonlerini kapsiyor mudur? 1.00
Degerlendirme olgitleri performans disi bir igerige sahip midir? 1.00
Yapi Puanlama olgutleriyle degerlendirilen performansin tiim énemli 6geleri mevcut mudur? 1.00
ilgili performansla iliskili olmayan herhangi bir degerlendirme él¢iitii var midir? 1.00
Olgut Degerlendirilecek ilgili performansin 6nemli 6gelerine yer verilmis midir? 1.00
Puanlama olgutleri, ilgili performansin 6gelerini dogru olarak yansitmakta midir? 1.00

Tablo 1 incelendiginde gelistirilen DPA’'nin tiim boyutlardaki kapsam gecerlik indeksinin esik deger olan
0.80’den biylk oldugu gorilmektedir. Bu sonug, gelistirilen DPA’'nin anlam ¢6ziimleme tablolarini

degerlendirmek icin gecerli oldugunu kanitlar niteliktedir.
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Ayrica, gegerligi artirmak adina bazi gerekli diizeltmeler de yapilmistir. Ornegin, anlam ¢éziimleme tablosunun
herhangi bir alt boyutunda barindirmasi gereken 6zellige ait hicbir ¢izim yoksa bu alt boyut performansina sifir

puan verilecek sekilde ACT_DPA giincellenmistir.

Giivenirlik ile ilgili Bulgular

Ogretmenlerin olusturduklari anlam ¢oziimleme tablolar iki ayri puanlayici tarafindan degerlendirilmistir.
Guvenirlik calismalari hem ACT_DPA’dan elde edilen toplam puanlar hem de her bir alt boyuttan elde edilen

puanlar hesaplanarak gergeklestirilmistir.

iki farkli puanlayicinin ACT_DPA’ya verdikleri toplam puanlar arasindaki tutarligin belirlemesi icin yapilan

Spearman korelasyon katsayisi analizine iliskin sonuglar Tablo 2’ de yer almaktadir.

Tablo 2. ACT_DPA’nin Toplam Puanlarina iliskin Spearman Korelasyon Sonuglari

. B|r|n<.:|. - ikinci degerlendiricinin
degerlendiricinin
puanlar
puanlar
Birinci degerlendiricini Spearman's Rho 1.000 0.884*
irinci degerlendiricinin b 0.000
puanlari
N 36 36
S . Spearman's Rho 0.884* 1.000
Ikinci deizrritlean:lrlcmm P 0.00
P N 36 36

Tablo 2 incelendiginde anlam ¢6ziimleme tablolarinin degerlendirilmesinde kullanilacak olan DPA’ya iki
degerlendiricinin verdigi puanlar arasinda pozitif, anlamh ve yiksek (Rho=0,884, p<0.01) bir iliskinin oldugu
gorilmektedir. Bu sonug hazirlanan ACT_DPA’nin anlam ¢6ziimleme tablolarinin degerlendiriimesinde yeterli

dizeyde glvenilir oldugunu géstermektedir.

Ayrica iki farkli puanlayicinin ACT_DPA alt olgutlerine verdikleri puanlar arasindaki uzlasma Krippendorf Alfa
Katsayisi ile belirlenirken bu uzlasmanin givenirligi Cohen’in Kappa katsayisi ile analiz edilmistir. Elde edilen

sonuglara Tablo 3’te yer verilmistir.

Tablo 3. ACT_DPA Alt Olgiitlerine Ait Puanlayicilar Arasi Uyum

Alt Olgiitler Alfa Katsayisi Cohen’s Kappa
Yonerge Yazimi 0.879 0.943
Tablo Tasarimi 0.612 0.557
Konu-Kavram-Ozellik iliskisi 0.695 0.743
Metin Yazimi 0.875 0.840

Tablo 3’te bulunan alfa katsayilari incelendiginde “konu-kavram-o6zellik iliskisi” alt boyutunda orta diizeyde,
“yonerge yazimi” ve “metin yazimi” alt boyutlarinda yuksek dizeyde uyum oldugu gorilmektedir. Cohen’s
Kappa sonuglari incelendiginde ise “Yonerge yazimi” ve “metin yazimi” alt boyutlarinda mikemmel uyusma,

“Konu-kavram-ozellik iliskisi” alt boyutunda 6nemli derecede uyusma diizeyindedir. Her ne kadar Alfa katsayisi
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dikkate alindiginda “tablo tasarimi” alt boyutundaki uyum zayif diizeyde olsa da Cohen’s Kappa degerleri “Tablo

tasarimi” alt boyutunda kabul edilebilir uyusma diizeyindedir.

Madde tepki kurami kapsaminda ¢ok ylzeyli Rasch modeli kapsaminda yizeylere iliskin givenirlik indeksi

sonuglari Tablo 4’te yer almaktadir.

Tablo 4. ACT_DPA Yiizeylere Ait Giivenirlik indeksleri

Yiizeyler Giivenirlik indeksi
Puanlayici 0.920
Puanlanan (ACT) 0.787
Madde 0.719

Tablo 4 incelendiginde “puanlayicl” ylzeyinin glivenirlik indeksinin 0.920, “puanlanan (ACT) yiizeyinin givenirlik
indeksinin 0.787 ve “madde” ylzeyinin givenirlik indeksinin de 0.719 oldugu goérulmektedir. Bu degerler

gelistirilen ACT_DPA’nin glvenilir bir 6lgme araci oldugunu gostermektedir.

ACT_DPA’nin toplam puan ic¢in hesaplanan Spearman korelasyonu; alt 6lglit puanlar igin hesaplanan
Krippendorf Alfa Katsayisi ile Cohen’s Kappa degerleri; puanlayici, puanlanan (ACT) ve madde ylizeylerine ait
glvenirlik indeksleri birlikte degerlendirildiginde olusturulan ACT_DPA’nin glvenilir bir puanlama anahtari

oldugu gorilmastar.

TARTISMA ve SONUC

Bu arastirmada matematik 6gretmenlerinin anlam ¢éziimleme tablosu hazirlama becerilerini degerlendirmek
icin analitik bir dereceli puanlama anahtari gelistirilerek gegerlik ve guivenirlik calismalari yapilmistir. S6z konusu

ACT_DPA Ek-1 de yer almaktadir.

Hazirlanan ACT_DPA, anlam ¢o6ziimleme tablosu hazirlama becerisini degerlendirmek Ulzere dort Olgltten
olusmaktadir. Uzman gorisiine gére ACT_DPA’nin igerigi, yapisi ve olgltleri anlam ¢oziimleme tablosu
hazirlama becerisini degerlendirmede uygun ve yeterlidir. Ayrica, uzman gorisleri arasindaki yiiksek tutarhhk
hazirlanan ACT_DPA’nin gecerligi oldugunu goéstermektedir. Gegerligi daha detayli incelemek amaciyla

hesaplanan kapsam gegerlik indeksleri de her bir boyut icin esik degerden yiksek ¢ikmistir.

iki degerlendiricinin ACT_DPA’ya verdikleri toplam puanlar arasinda pozitif, anlamli ve yiiksek (Rho=0,884,
p<0.01) bir iliskinin oldugu gorilmustir. Alt olgltlerine iliskin Krippendorf Alfa Katsayisi degerleri 0.612 ile
0.879 arasinda degisirken, Cohen’s Kappa sonuglarinin 0.557 ve 0.943 arasinda yer aldig1 gérismastiir. Ayrica
puanlayici, puanlanan ve madde yuzeyleri icin glvenirlik hesaplamalari da kabul edilebilir diizeydedir. Bu
sonuglar olusturulan ACT_DPA’nin glivenilir bir puanlama anahtari oldugu gostermekle birlikte puanlayicilarin
tamamen uyumlu olmadigini da gostermektedir. Ama ACT_DPA’nin puanlayicilar arasindaki tutarhg artirarak
objektifligi artirdigi sonucuna varilabilir. Benzer ¢alismalarda da (Bilgen & Dogan, 2017; Biyukkidik & Anil, 2015;

Knoch, 2009) DPA puanlayicilari arasinda yuzde yiiz uyum olmasa da yiksek bir uyumun oldugu belirtilmistir.
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Puanlayicilar arasindaki farklilik puanlayicilarin anlam ¢6ziimleme tablosu hakkindaki bilgi diizeyleri, algilari ve
yorumlamalarina gére de degisiklik gostermis olabilir. Buna puanlayici etkisi denilmektedir (Cronbach, 1990).
Cesitli arastirmalar da puanlayicinin katihgl ya da comertligi gibi puanlayici etkilerini ortadan kaldirmada

DPA’nin yetersiz oldugu belirtiimektedir (Giiler & Gelbal, 2011; ilhan, 2015).

Puanlayicilarin 6lgttleri farkl algilamis olmalari da puanlar arasindaki farkliligin nedeni olabilir. Bilgen ve Dogan
(2017) yaptiklar ¢ahsmada gelistirdikleri DPA’nin glvenirligini incelerken puanlayicilar ile 6lgltler arasindaki

etkilesimin puanlar arasindaki farkliliga ne den olabildigini vurgulamislardir.

Ogretmen adaylarinin en ¢ok kullanmayi tercih ettikleri 6gretim materyallerinden birisi de SFA’dir (Karagengel
vd., 2019). Ortaokul 6grencileri de derslerinde sik sik SFA ile karsilastiklarini séylemektedirler (Soylu &
Memisoglu, 2020). Ayrica 6gretmenlerin SFA gibi farkli 6gretim materyalleri gelistirmeler 6nemlidir (Kutlu &
Gokdere, 2020). Bu baglamda 6gretmenlerin gelistirdikleri SFA’larin arastirma kapsaminda gelistirilen dereceli

puanlama anahtari kullanilarak degerlendirilmesi Gnem kazanmaktadir.

ONERILER

Bu arastirmanin bulgularindan hareketle uygulayicilara ve diger arastirmacilara bazi énerilerde bulunulmustur.
Gelistirilen ACT_DPA iki puanlayicinin verdikleri puanlar dikkate alinarak yapilmistir. Gelistirilen ACT_DPA,
matematik 6gretmenlerinin olusturduklari anlam ¢éziimleme tablolarinin degerlendirilmesinde kullanildigi igin
O0gretmen adaylarinin hazirladiklari anlam ¢éziimleme tablolarinin degerlendirilmesinde de kullanilabilir olup

olmadigi arastirilabilir.

Etik Metni

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina

uyulmustur. Makale ile ilgili dogabilecek her tirli ihlallerde sorumluluk yazarlara aittir.

Yazar(lar)in Katki Orani Beyani: Calismaya tim arastirmacilar katki sunmustur. Birinci yazarin bu makaleye
katki orani %40'dir. ikinci yazarin bu makaleye katki orani %30'dur. Ugiincii yazarin bu makaleye katki orani ise

%30'dur.
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EK 1. Anlam Céziimleme Tablosu igin Analitik Dereceli Puanlama Anahtari

ekleyebilmek igin bos
hiicreler birakilmamustir.

ekleyebilmek igin
bos hiicreler
birakilmamistir

Kavram / 6zellik
ekleyebilmek igin
bos hiicreler
birakilmamistir

o
w Baslangic Dizeyindeki Gelistirilmesi .
= Flangie y ? Basarili performans | Miikemmel performans | §
D Performans Gereken S
o (3) (4) a
S (1) Performans (2)
- Anlam ¢6zimleme Anlam ¢éziimleme -
Anlam ¢6zlimleme - . Anlam ¢éziimleme
. . tablosunun ilgili tablosunun ilgili - o
tablosunun ilgili oldugu o o tablosunun ilgili oldugu
oldugu konu oldugu konu o
konu agiklanmamistir. A S konu belirtilmigtir.
= - belirtilmistir. belirtilmistir. -
1S Anlam ¢ézimleme - - Anlam ¢éziimleme
N Anlam ¢6ziimleme Anlam ¢6ziimleme
© tablosunun nasil tablosunun nasil
> . tablosunun nasil tablosunun nasil .
[ doldurulacagi N N doldurulacagi
0 L o doldurulacagi doldurulacagi
o belirtilmemistir. . . aciklanmistir.
< . belirtilmemistir. aciklanmistir. -
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Anlam ¢éziimleme Anlam ¢éziimleme
tablosunun nasil tablosunun nasil
. tablosunun nasil tablosunun nasil .
puanlandirilacagina yer N N puanlandirilacagi
. . puanlandirilacagina | puanlandirilacagina
verilmemistir. . o . . aciklanmistir
yer verilmemistir yer verilmemistir
Kavramlar bir arada
Kavramlar ya da ayni satir ya da .
. . Y y . v Kavramlar bir arada
Hem kavramlar hem de ozellikler bir arada situnda i
- . .. I ayni satir ya da situnda
— ozellikler bir arada ayni ayni satir ya da gosterilmistir. . L
€ . . . . gosterilmistir.
c satir ya da sutunda sutunda Ozellikler birarada | . ° .
I . . . e Ozellikler bir arada ayni
4 gosterilmemistir. gosterilmemistir. ayni satir ya da .
— . satir ya da slitunda
) sutunda ssterilmistir
Q Kavram / 6zellik Kavram / 6zellik gosterilmistir. & ..§ .
i Kavram / 6zellik

ekleyebilmek icin bos
hiicreler birakilmistir.

Secilen konu ortak 6zelligi

Secilen konu ortak

Secilen konu ortak

uyulmamistir.

uyulmamistir.

g ozelligi fazla olan s Secilen konu ortak
o fazla olmayan L ozelligi fazla olan o e
= kavramlari icerir . ozelligi fazla olan
= kavramlardan o kavramlari igerir L
= Konu ile ilgili _ kavramlari igerir
3 olusmaktadir. Tabloda belirtilen o

N N olmayan kavramlar . Tabloda belirtilen
0O Konu ile ilgili olmayan kavramlar konu ile .

& da tabloda yer I kavramlar konu ile

kavramlar da tabloda yer ilgilidir. R,

o almaktadir. R, ilgilidir.

> almaktadir. . Kavramlar ile ilgili .

8 S Kavramlar ile ilgili - Tabloda belirtilen

£ | Kavramlar ile ilgili olmayan . s olmayan 6zellikler R .
=) R olmayan 6zellikler ozellikler kavramlar ile
S ozellikler de tabloda yer de tabloda yer o

N de tabloda yer ilgilidir.

almaktadir. almaktadir.
almaktadir.
Bilimsel terimlere Bilimsel terimlere

_ Bilimsel terimlere yer yer verilmistir. yer verilmistir. Bilimsel terimlere yer
g verilmemistir. Terimler agik, net, Terimler agik, net, verilmistir.

£ | Terimler agik, net, anlasilir anlasilir ve tutarh anlasihr ve Terimler agik, net,
£ ve tutarli degildir. degildir. tutarhdir. anlasilir ve tutarlidir.
g Dil yazim kurallarina Dil yazim Dil yazim Dil yazim kurallarina

uyulmamistir. kurallarina kurallarina uyulmustur

Toplam Puan

Herhangi bir dlgltte hicbir sey yapilmamissa bu 6lcit icin sifir puan verilir.
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