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Abstract: This study is intended to conduct validation and reliability studies by adapting Middle Grades Self-Efficacy to
Teach Statistics (SETS-MS) Instrument into Turkish within the framework of the Turkish Education System structure.
Accordingly, 421 prospective middle grades mathematics teachers who are currently educated in five different state
universities in Turkey have participated in the study. The data of the study is collected through Turkish form of the
instrument. The findings toward the validation of construct of the instrument are performed through confirmatory factor
analysis and findings toward its reliability are performed through analysis on the Cronbach Alpha coefficient, which
evaluates the internal consistency of the instrument item, independent sample t-test based on the difference between the mean
scores of the lower 27% and upper 27% groups and item-total correlations. The results of the analysis demonstrate that fit
indices calculated for the two-dimensional model which is reading the data and reading between the data are fitting with the
original instrument enough. The reliability of scores achieved from the instrument is determined to be enough. In line with
this, Turkish adaption of the instrument is considered to be a valid and reliable instrument which can be used for examining
prospective middle grades teachers’ self-efficacy to teach statistics.
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Oz: Bu calismada Ortaokul Diizeyinde Istatistizi Ogretmeye yonelik Oz yeterlik (Middle Grades Self-Efficacy to Teach
Statistics- SETS-MS) Olgegi’nin Tiirk Egitim Sisteminin yapis1 gergevesinde Tiirkgeye uyarlanarak gegerlik ve giivenilirlik
calismalarinin yiiriitiilmesi amaclanmistir. Bu amag¢ dogrultusunda, Tirkiye’deki bes farkli devlet iiniversitede dgrenim
gormekte olan toplamda 421 ilkdgretim matematik 6gretmen adayi aragtirmaya dahil edilmistir. Arastirmanimn verileri 6lgegin
Tiirkge gevirisinin yapildigi form ile toplanmustir. Olgegin yap1 gegerligine iliskin bulgular dogrulayici faktdr analizi,
giivenilirligine iliskin bulgular ise Cronbach Alfa i¢ tutarlik katsayisi, %27°lik alt ve iist grup ortalamalar1 farkina dayali
bagimsiz drneklemler igin t testi ve madde toplam korelasyonu analizleri ile elde edilmistir. Analiz sonuglari, veri okuma ve
veriler aras1 okuma seklindeki iki faktorlii model igin hesaplanan uyum indeks degerlerinin orijinal 6l¢ekle yeterli diizeyde
uyum sagladigini ortaya koymustur. Ayrica dlgekten elde edilen puanlarin giivenilirliginin ise, yeterli diizeyde oldugu tespit
edilmistir. Bu dogrultuda Tiirk¢eye uyarlanan dlgegin, 6gretmen adaylarmin ortaokul diizeyinde istatistigi 6gretmeye yonelik
6z yeterliklerinin incelenmesinde kullanilabilecek gecerli ve giivenilir bir 6lgme araci oldugu diigiiniilmektedir.

Anahtar Kelimeler: Istatistik Ogretimi, Oz yeterlik, Olgek uyarlama, Gegerlik-giivenilirlik, Ogretmen adaylart

Tiirkge siiriim i¢in tiklayimiz.

1. Introduction

Especially with social media getting more widespread, statistical concepts have become more prominent in
our lives and have been affecting it. People of the 21st century have been living their life with a shower of data.
Most of the time, living our lives in a stream of data and the feeling of our thoughts being manipulated through
these data are becoming a natural part of today people (Garfield, & Ben-Zvi, 2008). Developing skills to
handle these data affecting our lives can be deemed to be becoming one of the prior goals of education. For
enabling to develop such skills and cultivate statistically equipped individuals, qualifications that teachers have
are considerably important. Specifically, these teachers who were not exposed to intense statistics education
during their student life are known to have serious anxiety to teach statistics (Steinberger, 2020). Though the
source of the anxiety seems to be the content knowledge and pedagogical content knowledge on the surface, in
deep down teacher’s self-efficacy to teach statistics is frequently able to get beyond the content knowledge and
may affect teacher’s teaching practices in classroom.

Self-efficacy is a significant concept foundered on Bandura’s social learning theory and emphasizing that it is
necessary for individuals primarily to have self-confidence toward the field to use skills they have in the related
field effectively (Pajares, 2002). Bandura (1997) defines self-efficacy as belief in one’s capability to organize
and execute a plan of action to succeed prospective situations and underline that this belief has more effect on
individual’s behaviour than one’s skills in the field. Thus, individuals who have high self-efficacy are known to
behave more willingly to carry out tasks and to be more durable and persistent by not giving up in comparison to
those who have low self-efficacy (Arseven, 2016). Similarly, it is observed that teachers whose self-efficacy is

Corresponding Author: Aslihan Batur email: aslihanbatur729@artvin.edu.tr

Citation Information: Batur, A., Giiven, B. & Akoglu, K. (2020). Adapting middle grades self-efficacy to teach statistics instrument into
Turkish. Turkish Journal of Mathematics Education, 1(1), 10-30.


https://orcid.org/0000-0002-4461-0615
https://orcid.org/0000-0002-4461-0615
https://orcid.org/0000-0002-4461-0615
https://orcid.org/0000-0002-4461-0615
https://orcid.org/0000-0001-8767-6051
https://orcid.org/0000-0002-5688-1316

Adapting Middle Grades Self-Efficacy to Teach Statistics Instrument into Turkish

high behave more interrogatively in classroom and apply more student-centered approach whereas those whose
self-efficacy is low behave in a teacher-centered (Czerniak,1990). It is highly probable that such situations
happen to be caused from teachers’ self-efficacy to teach.

Self-efficacy to teach which can be seen as a dimension of self-efficacy is defined as teacher’s belief
regarding his/her teaching skills (Wheatley, 2005; Zee, & Koomen, 2016). Addressing this concept as peculiar to
a field and teacher’s focus on efficiency to teach in that field is rather important to enable a noticeable
development (Bandura, 2006). In line with this, teachers’ self-efficacy to teach mathematics is qualified as a pre-
condition to reach targeted learning outcomes specifically in mathematics in which failure sense of students is
high (Dede, 2008). Yet, teachers’ self-efficacy of mathematics and self-efficacy to teach mathematics are used in
each other’s place, thus, it is emphasized that the difference between these two concepts is necessary to be made
clear (McGee, & Wang, 2014). Namely, teachers’ self-efficacy of mathematics explains a belief in skills to carry
out tasks related to mathematics whereas self-efficacy to teach mathematics represents a belief in skills to teach
other people mathematics (Kahle, 2008). Aside from content knowledge and pedagogical content knowledge that
a teacher has for understanding the prospective situation that may occur, making an interpretation, and producing
solution suggestions during the teaching mathematics, his/her self-efficacy to teach mathematics are expected to
be developed. (Mersquita, & Drake, 1994). For instance; Gologlu-Demir and Cetin (2010) think the time which
teachers set aside for teaching mathematics, endeavours they put, their willingness to apply new methods and
techniques and endeavours to prepare a plan for special students as reflection of their self-efficacy to teach
mathematics. Thus, examining levels of teachers’ self-efficacy to teach mathematics is becoming more important
and various instrument are developed to achieve it (Enochs, Smith, & Huinker,2000; McGee, & Wang, 2014;
Gerez-Cantimer, Sengiil, & Akgin, 2020). These few instruments are important in the aspect of offering a
framework for teachers’ self-efficacy to teach mathematics even though they are less in number.

1.1. Self-Efficacy to Teach Statistics

We come across statistics as a part of mathematics education, however, further knowledge of mathematics is
not enough on its own to understand fundamental concepts of this discipline (Begg, & Edwards, 1999). Many
researchers agree on the opinion that statistics takes procedural foundations from mathematics, yet it is
differentiated from mathematics with its own thinking system (delMas, 2004; Groth, 2007; Garfield, & Ben-Zvi,
2008). It is only natural for mathematics teachers who have a thinking formation that is centred around deductive
structure of mathematics as a nature of the education they’ve been through to have hard time both understanding
and teaching statistics which has data-based understanding and makes interpretation based on the context. Proofs
that reveal mathematics teachers have a hard time understanding statistics are available in literature
(Shaughnessy, 2007; Fitzmaurice, Leavy, & Hannigan, 2014). Reasons of their hardship are derived from the
nature of statistics different from mathematics, statistics knowledge that mathematic teachers have and
interpretation depending on self-efficacy in the field (Irakleous, & Panaoura, 2015). Thus, these teachers have
less confidence in themselves to teach statistics (Watson, 2013). For instance; Fitzmaurice, Leavy, and Hannigan
(2014) conclude that prospective mathematics teachers think of statistics as hard and it affects their self-efficacy
to teach statistics as a result of interviews with them. Teachers not thinking of themselves as efficacy to teach
statistics becomes an important ground for passing it over by putting it into few lessons at the end of the school
term (Callingham, & Burgess, 2014). Gal (2004) points out that one of the biggest obstacles for integrating
statistics into curricula is teachers’ tendency (specifically their self-efficacy) of statistics. This tendency affects
teachers’ interpretation, motivation and endeavours regarding practicing statistics efficiently (Pierce, & Chick,
2011; Mirz, & Kelchtermans, 2013). Consequently, examining teachers’ self-efficacy to teach statistics is
thought to be important for teaching practices and students’ success.

In comparison to mathematics, teachers’ self-efficacy to teach statistics is indicated to have more
complicated structure (Harrel-Williams, Sorto, Pierce, Lesser, & Murphy, 2014). Because teachers are met with
statistics curricula with the expectation to teach at the school grade even though they do not graduate from
university as prepared and equipped to teach statistics (Wessel, 2014). Consequently, it is not reasonable for
results concluded from measurements of teachers’ self-efficacy to teach mathematics to be validated for statistics
as well. In other words, teachers’ self-efficacy teach to statistics can be different from teachers’ self-efficacy to
teach mathematics. Measuring self-efficacy of these two fields having many differences in the aspect of their
own nature and teachings are required to have different instruments. On that note, as looking into instrument
development studies for statistics, self-efficacy of statistics is generally observed to be the focus (Finney, &
Schraw, 2003; Lane, Hall, & Lane, 2004; Mercimek, & Pektas, 2013). Additionally, by being more into specific,
instrument development studies examining self-efficacy of statistical literacy are available (Carmichael, & Hay,
2009; Lin, & Huang, 2013; Batur, Yigit, & Baki, 2019). As a result of these instruments, significant ideas on
students, teachers and prospective teachers’ self-efficacy of statistics are achieved, however, only few
instruments are developed for examining of self-efficacy to teach statistics. As one of these limited studies,
Watson (2011) developed an instrument for revealing teachers’ skills and self-efficacy to teach statistics and
probability. As a result of studies conducted with the participation of 43 teachers who are at primary and middle
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grades, it is revealed that teachers’ self-efficacy to teach is the highest for graphics and the lowest for
probability. In a sense Watson’s instrument is believed to lay foundation for examining teachers’ self-efficacy to
teach statistics, yet the items included in this instrument which do not focus entirely on this (additionally
including information such as teaching experience, teaching practices) cause an important deficit.

1.2. SETS Instrument

SETS Instrument whose studies started in 2008 is designated to examining prospective mathematics teachers’
self-efficacy to teach statistics. Resulting from complex nature of statistics and hardships of measuring self-
efficacy of the field, it is considerably differentiated from existing instruments focusing on self-efficacy to teach
statistics. It is known that teacher’s self-efficacy develops during the period prior to entering classroom (Smith,
1996) and significantly resistant to changes to occur after this period (Woolfolk Hoy, & Burke-Spero, 2005).
Consequently, SETS Instrument intended for prospective teachers is considered to be an important advantage in
the aspect of examining teachers’ self-efficacy to teach statistics beforehand and studying to develop it. Thus,
Tschannen-Moran and Woolfolk Hoy (2001) point out to the importance of support for improving teachers’ self-
efficacy to cultivate efficient, decisive and enthusiastic teachers. In this sense, it can be concluded that
information achieved through SETS Instrument is important for efficiency of statistics teaching to be developed
in years to come. Additionally, self-efficacy structure of Bandura (2006) who claims that teachers’ self-efficacy
should be measured as a specific to certain field lays foundation for SETS Instrument (Lovett, 2016). In this
sense, the instrument becomes prominent in the aspect of setting certain boundaries for statistics differentiated
from mathematics due to its nature and specifically focusing on self-efficacy to teach statistics.

SETS Instrument is parted into two versions as middle school (SETS-MS; Harrell-Williams vd., 2014) and
high school (SETS-HS; Harrell-Williams, Lovett, Lee, Pierce, Lesser, & Sorto, 2017) grades. While SETS-MS
has a two-dimensional construct, SETS-HS has a third dimension in addition to these two dimensions (Akoglu,
2018). As determining these dimensions in SETS Instrument, it is based on three levels (A, B and C) suggested
in Guidelines for Assessment and Instruction in Statistics Education [GAISE] (Franklin vd., 2007) report which
contains important recommendation on how to teach statistics as efficiently. These levels included in the
instrument are paired with Friel, Curcio and Bright’s (2001) graphical literacy levels (reading the data, reading
between the data and reading beyond the data), which have a key role in examining many skills such as
individuals’ knowledge on graphics, statistical thinking and reasoning. Putting together these structure that are
considered as two source documents on their own in statistics education points out that researches based on
SETS Instrument to be conducted will enable detailed information on self-efficacy to teach statistics. In this
sense, the basic framework of the instrument including dimensions built upon a strong foundation can be
schematized as follows.

Level C
byondse
data)

v

Figure 1. The basic framework of the SETS Instrument (URL-1, 2020)

Level A (reading the data) reflects self-efficacy to teach statistics concepts (for example, using table and
graphics to summarize a data group and to recognize variable among data to be collected) at a basic level. At
Level B (reading between the data), self-efficacy to teach prospective situations in which an association is made
among concepts of statistics and put forwards comparisons (for example, to compare distribution of different
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data groups and interpret the correlation coefficient among variables) is expected. Level C (reading beyond the
data) focuses on self-efficacy to teach prospective situations in which require making statistical inferences at
advanced level and generalization over statistical results (for example to make estimation regarding population
mean through sample and to decide whether the significant difference between sample means). In this sense,
staring from basic skills at Level A and extending to examining self-efficacy to teach advanced skills
respectively at Level B and C, a developmental trajectory can be observed in SETS Instrument. Two dimensions
in SETS-MS Instrument are comprised in a way to cover target behaviours that are paired with Level A and B at
the basic framework by taking existence of such trajectory into consideration. Additionally, SETS HS Instrument
have three dimensions examining skills regarding Level C as well as these levels.

It is especially need for students to develop more statistical skills in middle school in which adult individuals
start to form their statistical understanding (Callingham, & Watson, 2017). In achieving such a development,
examining levels of prospective teachers’ self-efficacy to teach statistics at this grade can be guiding step
(Akoglu, 2018). In this sense, SETS-MS Instrument is considered to serve for such target. This instrument has a
pioneering role for laying foundation of SETS Instrument and is paired up with SETS-HS Instrument that is
developed followingly on psychometric properties (Harrell-Williams, Lovett, Pierce, Sorto, Lee, & Lesser,
2017). In other words, SETS Instrument can be used in studies to be conducted at high school grade.
Consequently, levels of prospective middle school and high school grades teachers’ self-efficacy to teach
statistics can be achieved easily by using SETS Instrument. It is understood here that SETS-MS has a strong
construct to meet information to be collected from the entire SETS Instrument. Thus, validation and reliability
studies are intended to be made by adapting this instrument into Turkish within framework of structure of
Turkish Education System in current research. Considering statistics concepts that are taught intensely at middle
school grades, this research is considered to be important to examining prospective mathematics teachers’ self-
efficacy who is to come across these concepts excessively.

2. Method
2.1. Sample

Participants of the study were 421 prospective middle grades mathematics teachers from five different state
university. Participants were chosen from 4™ grade prospective teachers of their undergraduate programme with
the criteria that is to have knowledge and skills regarding statistics. %69,1 (n= 291) of participants are female
and %30,8 (n=130) of them are male. According to Kline (2011), the sample size should be as many as ten times
the number of items and should not be worked with less than 200 cases. Accordingly, it can be expressed that
participants of this study are considerably more than the defined criteria for twenty-six items of SETS-MS
Instrument which is planned to be made as adaption.

2.2. Data Collection

Turkish adaption of SETS-MS Instrument is targeted to be made in this study. In line with this, primarily
information regarding original form of SETS-MS Instrument is provided as follows. Subsequently information
regarding translation process of Turkish form on which validation and reliability studies of this instrument is
conducted is provided.

2.2.1. SETS-MS Instrument

Original form and psychometric properties of the instrument focusing on statistics teaching at middle-school
grade are accessed through an article publishing items of the instrument (Harrell-Williams, Sorto, Pierce, Lesser,
& Murphy, 2015). SETS-MS is consisted of two dimensions as reading the data (11 items) and reading between
the data (15 items) and twenty-six items. Based on features reflected by items, items are addressed toward
certain statistics concepts taught in middle school and they are rated on 6-point ranging from not at all confident
(1) to completely confident (6). The instrument is developed through data collected from 309 prospective
teachers who participated in the study and construct validation of instrument is examining via exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA) based on Rasch model. The result of analysis shows that
the instrument has a two-dimensional construct (reading the data and reading between the data). The correlation
coefficient between sub-dimensions is estimated as 0.85. Additionally, interpretations toward the reliability of
the instrument are made based on the Cronbach Alpha coefficient. This coefficient is estimated as 0.94 for the
whole instrument, 0.87 for reading the data and 0.91 for reading between the data.

2.2.2. Translation of SETS-MS Instrument into Turkish

Prior to adaption process, Leigh M. Harrell-Williams who is the corresponding author is contacted via e-mail
and necessary permissions are taken to adapt the instrument into Turkish. The instrument whose original
language is English is translated into Turkish separately by three independent translators who are professionals
in English. One of the translators works at Mathematics Education, one at English Language and Literature and
the other one at Educational Sciences. Common evaluation of three different translations made by translators is
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made by two mathematics educators who have content knowledge on statistics. In case of any disparity during
the evaluation, it is consulted with opinions of authors of the instrument. Thus, Turkish draft form is created.
Followingly, to enable suitability of language and expression of the draft form, two Turkish language educators
are consulted. In line with opinions of professionals, Turkish draft form is rearranged. Rearranged draft form is
presented to two statistics educators to back-translation. The back-translations made by two professionals are
rated with 3-point Back-Translation Agreement Form arranged by researchers by a third professional on English.
An example part of the form is presented as follows.

T
Original Item Agreement Point Back-Translation
1 2 3
Identify the association between two Determine the relationship between two
variables from scatterplots. |:| |:| |:| variables in a scatter plot.
Generalize a statistical result from a Generalize a statistical results from a small
small group to a larger group such as |:| |:| |:| group to bigger one,
the wheole class.

Figure 2. Sample from the Back-Translation Agreement Form

The professional who rated back-translations compared items of the original instrument with back-translated
items of Turkish draft form arranged by professionals and examined their agreement. Data collected as result of
all this process for all items is analysed through Cohen’s Kappa coefficient. This coefficient measures the
reliability of agreement between two raters by removing chance factor and it is in range of -1 and +1 (Karagéz,
2017). In accordance with this, -1 represents negative perfect agreement and +1 does positive perfect agreement.
it is concluded that estimated Kappa coefficient is agreement with back-translations of professionals in the
research (p< 0,001). In addition, percentage of agreement is (%70,2) and it proves that back-translations of
professionals are highly agreement.

A pilot study was conducted with 20 prospective mathematics teachers to examining its comprehensibility of
Turkish draft form by participants. As a result of the pilot study, prospective teachers’ comprehend toward items
are evaluated with Turkish language educators and comprehensibility of items can be increased by expressing
items which have — m(a)k verb root ((to) verb) with —(e)bilirim (to be able to). In line with this, items in Turkish
draft form are rearranged in the way stated before (for example; the item that is written as to describe
numerically the variability between individuals within the same group is rearranged as | can describe
numerically the variability between individuals within the same group). 6-point of instrument are rearranged as
stated as well. Thus, finalized version of Turkish draft form called Ortaokul Diizeyinde Istatistigi Ogretmeye
yonelik Oz yeterlik [IOO-OD] Olgegi can be used to conduct validity and reliability studies.

2.3. Ethics and Study Process

Data used in the research is collected via online or in person with OO-OD Instrument in accordance with
necessary permissions of five different state university. The fact that the research is conducted within ethics rules
is confirmed by Trabzon University Social and Human Sciences Ethics Committee. During the research,
prospective teachers are provided with necessary information on the research and it is stated to them that their
personal information shall not be shared with third person or party and only be used with scientific aim.
Prospective teachers who participated the research based on volunteering respond the instrument within
approximately 20 minutes.

2.4. Data analysis

Within the research, CFA is applied to test construct validity of IOO-DD Instrument which is adapted into
Turkish. Namely, CFA is an analysis that explains that to the extent to which association models determined
beforehand between factors and indicators are confirmed through new data collected (Cokluk, Sekercioglu, &
Biiylikoztiirk 2016). Particularly in intercultural instrument adaption studies, factor structure in the target culture
of the instrument can be revealed directly through CFA rather than EFA. Since factor structure of the instrument
mentioned in related culture is essentially proved as experimental in many quantitative and qualitative studies.
Consequently, CFA may be enough at the point of whether determined factor structure is preserved under target
culture. As for testing the model with CFA, many fit indexes and parameters that they have are taken into
account. Aside from having no accuracy to use which fit indexes in studies conducted, 4 fit indexes are
recommended to interpret in structural equation model (SEM). These indexes are as follows: Chi-Square
Goodness of fit (x?), Root Mean Square Error of Approximation (RMSEA), Standardized Root Mean Square
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Residual (SRMR) and Comparative Fit Index (CFI) (Kline, 2011). Additionally, Ratio of Chi-Square Goodness
of fit to the degree of freedom (x?/sd), Goodness of Fit Index (GFI) and Tucker Lewis Index (TLI) are generally
preferred in analysis. All fit indexes mentioned are used in this study. On the other hand, Cronbach Alpha
coefficient, which evaluates the internal consistency of items is applied for the reliability of the instrument. In
this sense, the Cronbach Alpha coefficient is estimated separately for the whole instrument and each dimension
in the study. Item-total correlation is estimated with the intention of determining to what degree items in the
instrument are functional to discriminate individuals and an independent-sample t-test is conducted for the
difference between mean scores of the lower 27% and upper 27% groups (Biiyiikoztiirk, 2011).

3. Findings
3.1. Validation

CFA is applied to examine to which degree original construct of SETS MS Instrument confirm in Turkish
culture and ensure construct validation of the instrument. Prior to analysis data set is checked on the aspect of
missing data, outliers and normality.

As a result of CFA applied, it is determined that the factor loadings of i25 (I can distinguish between
association and cause and effect) and i26 (I can recognize sampling variability in summary statistics such as the
sample mean and the sample proportion) items in the I00O-OD Instrument are low and not statistically
significant. In addition, fit indices are determined to be not good as well. Thus, these items are decided to be
excluded from the analysis. Excluding item that are not significant from the analysis one by one and examining
fit indices and factor loadings of items each time is important to achieve more accurate results (Karagoz, 2017).
Thus, exclusion of items process is conducted respectively starting from the item having the lowest factor
loadings and fit indices are examined each time. As a result, all factor loadings of items in the instrument is
observed to be statistically significant with the exclusion of the mentioned two items (p<0,01). Followingly, fit
indices are estimated for the two-dimensional model as it is done in the original instrument. Accordingly, fit
indices reveal that fit of the model formed is not good. Fit of the model can be corrected through covariance
between items with the condition to be in accordance with theoretical construct (Karagoz, 2017). In line with
this, it is determined that some items (i21-i23, i22-i24, i20-i22, i21-i22, i22-i23) are placed under the same latent
variable and error covariations between these items are correlated considerably. In accordance with the opinions
of the professionals, high-level error correlations between these items couples are included in the model and the
model is decided to be tested again. Thus, fit indices made as a result of modification reveal it to be fitting
enough with the original instrument and confirm the factor structure. Information related to values prior to
exclusion of items with criteria for fit indices and cut-off points for acceptable (CFA 1), fit indices achieved
following the exclusion (CFA 1) and fit indices achieved as a result of modifications made model (CFA 1l1I) are
presented comparatively as follows in Table 1.

Table 1. Cut-off points for acceptable and criteria for fit indices of the SETS-MS Instrument

Fit Cut-off Point for

Criteria CFAI CFAII CFA I
Index Acceptance
2
2_ 2_ y~=537,987
2 0 0.05 ) ¥ ~=1010,735 ¥~ =707,126 (sd=246, p=0.00)

(sd=298, p=0.00)  (sd=251, p=0.00)

2 ) < 2= perfect fit
x/sd < 5= moderate fit 3.39 2.81 2.18

0 (none) > 0.90= good fit

GFl 1 (perfect fity > 0.95=perfect fit 0.84 0.86 0.90
CFL | (orfocti) = 000 povimet £ 080 085 091
(NTI\II_ Ill) 1 (%éffce’ﬂf )fit) = 09995()=Zr)gftggttgt 0.78 0.84 0.90
awn Ol OBl o o oo
e Al OB S o am o

Note: The fit indices and cut-off points for acceptable are retrieved from Cokluk et al. (2016).

As examining the fit indices of the model in Table 1, Chi-Square values are deemed to be significant in all
three analyses (p< 0.001). In addition, these values are observed to get lower with repeating the analysis. Chi-
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Square value is considerably affected by sample size and significant results are usually produced in great sample.
Thus, %2 /sd ratio that is less affected from sample size is considered to be used as criteria instead of it (Simsek,
2007). In Table 1, it is deemed that this value starts to get close to perfect fit with exclusion of the items. In fact,
results of modifications made in the model cannot completely achieve perfect fit with the original instrument,
however, the achieved value is considered to be a proof for the current fit to be close to perfect fit. Additionally,
GFI, CGI and TLI fit indices are achieved to be good fit only following of results of modifications made in the
model. Namely, it can be expressed for the current form of the model to meet cut-off points determined for fit in
minimum and offer enough fitting with the original instrument. Similarly, RMSEA fit indices is observed to be
good fit in analysis conducted prior to modifications and achieve perfect fit with modifications. As for SRMR fit
indices in the analysis, they are achieved perfect fit only with exclusion of items. In fact, a certain fit can be
expressed to some degree prior to exclusion of items, however, this fit is observed to be at a good and not to be
able to reach perfect. Accordingly, as a result of CFA 11l which fulfils all criteria determined for fit with the
original instrument, finalized version of I00O-OD Instrument is obtained. Path diagram regarding the model
formed is presented as follows.

SRR ERRRRT

m2| |m3 me| m1d hii

Reading
the data

A5

Reading
¢ between

e, the data
52 5 :,- n 39 .35

1y 18

LEEE e

Figure 3. Path diagram for the two-dimensional model n=421, y* =537,987 sd=246, p< 0.001

mZ2d M2 mzZd mz3d 24

As examining the model, it is observed that the factor loadings of items within reading the data dimension
vary from 0.54 to 0.69, the factor loadings of items within reading between the data dimension vary from 0.31 to
0.64 and the factor loadings of all items is statistically significant (p< 0.01). The factor loadings of the items are
usually preferred to be 0.45 or above, yet it is stated that items whose factor loadings are 0.30 can be included in
the instrument as well (Kline, 2011). It can be observed that the factor loadings of the items included in the
model are not below 0.30. This situation reveals that items have fit factor loadings with the criteria and reflects
the factors that they are based on enough. As for correlation coefficient between factors, the value is determined
to be 0.95. It is preferred a condition that the correlation between factors which is not in range of extreme values
and is statistically significant in instrument (Giindiiz, & Coskun, 2012). Consequently, it can be expressed that
correlation between factors of the instrument (r=0.95, p< 0.01) is not placed in the range of extreme values and
statistically significant.
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3.2. Reliability

Cronbach Alpha coefficient calculated for each factor and composite score of the instrument to determine the
reliability of IOO-OD Instrument. Accordingly, it is estimated as reliability coefficient of the first factor (reading
the data) which includes eleven items of the instrument is 0.87; the reliability coefficient of the second factor
(reading between the data) which includes thirteen items is 0.82. The reliability coefficient calculated for the
whole the instrument is determined to be 0.91. Preferred in context of internal consistency in scientific studies,
Cronbach Alpha coefficient is accepted to be 0.70 or above (Sencan, 2005). In line with this, I00-OD
Instrument is deemed to have a reliable construct. On the other hand, (i) independent t test based on the
difference between item mean scores of lower 27% and upper 27% groups and (ii) item-total correlation values
are calculated to examine to what degree items in the instrument can discriminate individuals. Achieved results
are presented in Table 2.

Table 2. Independent t test for lower 27% and upper 27% groups and Results and Item-total Correlations

t t

Factor Item Item-total Item Item-total

Correlation (lower 27%- Factor Correlation (lower 27%-

upper 27%) upper 27%)
m1l 0.57 12,289 m12 0.58 13,383
m2 0.60 13,201 m13 0.62 15,486
m3 0.58 12,069 - m14 0.63 12,585
m4 0.65 15,217 = m15 0.58 12,651
g m5 0.68 15,956 2 m16 0.60 14,264
@ m6 0.66 13,796 g m17 0.63 13,605
= m7 0.55 12,303 2 m18 0.59 12,752
= m8 0.55 11,848 0 m19 0.60 13,631
i m9 0.68 17,284 £ m20 0.39 7,850
m10 0.65 16,444 8 m21 0.42 9,324
m11 0.61 14,834 m22 0.42 8,149
m23 0.48 11,775
m24 0.44 9,416

p<0.01

As examining Table 2, item-total correlations of items covered in the instrument are observed to vary from
0.39 to 0.68. Item-total correlations being 0.30 and above indicates discrimination to be good (Biiyiikoztiirk,
2011). Consequently, SETS-MS Instrument is expressed to be convenient to discriminate individuals.
Additionally, significant difference is determined for all items according to results of t test conducted for
difference between mean scores of lower 27% and upper 27% groups (p< 0.01). This situation indicates that
items within each factor covers behaviors reflecting related factor. Accordingly, twenty-four itemed I00O-OD
Instrument is presented in Appendix 1.

4. Discussion, Conclusion and Suggestions

SETS Instrument is developed with the intention of measuring prospective teachers’ self-efficacy to teach
statistics. This study targets that the adaption of the instrument focusing on statistics teaching at middle school
grade of SETS Instrument is made within the framework of structure of Turkish Education System by
conducting reliability and validation studies for it. Accordingly, findings related to construct validation of the
instrument are achieved through CFA and findings related to reliability are achieved through Cronbach Alpha
coefficient, which evaluates the internal consistency of items, independent sample t-test based on the difference
between the mean scores of the lower 27% and upper 27% groups and item- total correlations.

For the first part of the study, fit indices calculated according to results of CFA | are determined not to be
good. The factor loadings of the i25 and i26 coded items covered in the instrument are deemed not to be
significant. Namely, significant of factor loadings is a significant indicator that shows items are loaded into
factors rightly. Thus, not significant items are required to be excluded from the analysis (Karagdz,2017).
Consequently, these items are decided to be excluded from the analysis by concluding that the items do not
reflect enough the dimension (reading between the data) covered in the original mstrument. As a result of CFA 11
conducted over 24 items, it is determined that factor loadings of all items covered in the instrument are
significant, yet fit indices of the Turkish version of the instrument are not fitting with the required level in the
original instrument. Thus, modifications that are recommended based on analysis result are decided to be made.
Namely, arrangements are important for a better fit of the model. However, these arrangements are required to
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be made in accordance with theoretical construct. Correlation of error terms of items related to the same factor is
made (Karag6z, 2017). Thus, analysis is repeated by forming covariances between suggested doubles with the
condition of being in accordance with theoretical construct. Accordingly, fit indices achieved through CFA
results (2= 537,987, p<0.01, y2/sd= 2,18, GFI=0,90, CFI=0.91, TLI=0.90, SRMR= 0.04, RMSEA=0.05)
demonstrate that values related to the model are within acceptable limit. Consequently, two-dimensional
construct of IOO-OD that covers 24 items is concluded to be confirmed. The factor loadings of the items in the
instrument vary from 0.31 to 0.69 and covers behaviours reflecting the related factor. Correlation coefficient
between factors is calculated to be 0.95. Including the value calculated for the original form of the instrument,
this value is expressed to be high for both forms.

Result of the reliability analysis made in the study demonstrates its Cronbach Alpha coefficient to be 0.87 for
the reading the data factor of the instrument and 0.82 for the reading between the data. The coefficient calculated
for the whole instrument is determined to be 0.91. These are considered to be close to values estimated for the
original form of the instrument. Results of independent sample t test which is calculated based on the difference
between mean scores of the lower 27% and upper 27% groups reveal the difference between mean of scores to
be significant. The item-total correlations of items in the instrument are observed to vary from 0.39 to 0.68. In
line with this, these values are observed to be below the values estimated for the original form of the instrument,
however, items covered in the Turkish form can be indicated to able to discriminate for individuals.

As a result, IO0-OD Instrument which is Turkish adaption is deemed to consist of two dimensions as the
original instrument does, fit with data collected through participators of the study and have enough levels for the
instrument’s internal consistency coefficient. Thus, this instrument can be used in studies measuring prospective
teachers’ self-efficacy to teach statistics at the middle grades. This study is considered to be important for
supporting results related to the reliability and validation of the instrument. As it is in the original instrument,
validation and reliability studies can be conducted in Turkish form to be used for different education grades as
well. On the other hand, the study is considered to inspire researchers working in the field to conduct studies to
develop a genuine instrument in accordance with statistics teaching provided at middle school grade in Turkey.
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Diizensizlikten Diizene: Kaos Oyununun Matematik Ogretiminde Kullanimast

Ortaokul Diizeyinde Istatistigi Ogretmeye Yonelik Oz Yeterlik Olcegi’nin Tiirkce’ye
Uyarlanmasi

1. Giris

Ozellikle sosyal medyanin yaygmlagmasiyla birlikte istatistige iliskin kavramlar, yasantimiz iizerinde daha
fazla goriiniir ve etki eder hale gelmistir. 21. yilizyil insant veri saganagi altinda hayatini siirdiirmek
durumundadir. Cogu zaman bir veri akisi i¢inde yasadigimiz hatta diisiincelerimizin verilerle manipiile edildigi
hissi, ¢agimiz insanmin giinliik yasammin dogal bir pargasi haline gelmektedir (Garfield, & Ben-Zvi, 2008).
Giliniimiiz insaninin yasaminda oldukga etkili olan bu verilerle bas edebilme becerilerinin gelistirilmesi, egitimin
oncelikli hedeflerinden biri oldugu rahatlikla sdylenebilir. Boyle becerilerin gelisiminin saglanmasi ve
istatistiksel agidan donanimli bireylerin yetistirilmesinde Ogretmenlerin sahip oldugu yeterlikler oldukga
onemlidir. Ozellikle kendi 6grencilik yasantilarinda yogun bir istatistik egitimine maruz birakilmamis olan bu
Ogretmenlerin istatistigi 6gretmeye yonelik ciddi kaygilar1 oldugu bilinen bir gercektir (Steinberger, 2020).
Kayginm kaynagi goriiniirde alan ve alani 6gretme bilgisi gibi goziikse de, aslinda daha derinlerde 6gretmenin
istatistigi 0gretme ile ilgili kendine yonelik 6z yeterligi ¢ogu zaman alan bilgisinin Oniine gecebilmekte,
Ogretmenin sinif ortamindaki 6gretim uygulamalarina yon verebilmektedir.

Oz yeterlik, temeli Bandura’nin sosyal dgrenme kuramma dayanan ve bireylerin ilgili alanda sahip oldugu
becerileri etkin bir sekilde kullanmalari igin dncelikle o alana iliskin 6z giiven sahibi olmalar1 gerektigine vurgu
yapan onemli bir kavramdir (Pajares, 2002). Bandura (1997) 6z yeterligi, bireyin bir isi yapmak i¢in gerekli olan
eylem serisini organize etme ve yiiriitme yetenegine olan inanci olarak tanimlamis ve bu inancin bireyin
davranis1 lizerinde ilgili alandaki yeteneginden daha fazla etkiye sahip oldugunun da altini ¢izmistir. Nitekim
giiclii bir 6z yeterlige sahip olan bireylerin zayif olanlara kiyasla karsilastiklar: gérevleri iistlenmede daha istekli
davrandigy, zorluklar karsisinda pes etmeyerek daha dayanikli ve 1srarci olduklar1 bilinmektedir (Arseven, 2016).
Bu anlamda 6z yeterligi yiiksek olan 6gretmenlerin de smif ortamindaki durumlara karsi daha sorgulayici
davrandigi, daha ¢ok 6grenci merkezli yontemlere bagvurdugu, diisiik olanlarin ise genellikle 6gretmen merkezli
bir anlayis icerisinde oldugu gozlenmektedir (Czerniak, 1990). Pek muhtemeldir ki, bu tiir durumlar aslinda
Ogretmenlerin 6gretmeye yonelik 6z yeterliklerinden kaynakli olarak ortaya ¢ikmaktadir.

Oz yeterligin bir boyutu olarak goriilebilecek dgretmeye yonelik 6z yeterlik, dgretmenin 6gretme yetenegine
iligkin inanct olarak tanimlanmaktadir (Wheatley, 2005; Zee, & Koomen, 2016). Bu kavramin bir alana 6zgii
olarak ele alinmasi ve Ogretmenin o alani Ogretme yeterligine odaklanmasi, gozle goriilir bir gelisimin
saglanmasi adina olduk¢a 6nemlidir (Bandura, 2006). Bu dogrultuda 6zellikle 6grencilerde basarisizlik algisinin
ciddi 6lgiide yiiksek oldugu matematikte, 6gretmenlerin matematigi ogretmeye yonelik sahip olduklari 6z
yeterlik, hedeflenen Ogrenme c¢iktilarma ulagilmast i¢in 6n kosul niteligindedir (Dede, 2008). Ancak,
Ogretmenlerin matematik 6z yeterlikleri ile matematigi 6gretmeye yonelik 6z yeterliklerinin birbiri yerine
kullanildig1, dolayisiyla iki kavram arasindaki ayrimin netlestirilmesi gerektigi vurgulanmaktadir (McGee, &
Wang, 2014). Soyle ki; 6gretmenlerin matematik 6z yeterlikleri, matematikle iligkili gorevleri yerine getirme
yeteneklerine olan inanci agiklarken; matematigi 6gretmeye yonelik 6z yeterlikleri ise, 6gretmenlerin bagkalarina
matematik 6gretme yetenegi ile ilgili inanglar1 temsil etmektedir (Kahle, 2008). Bir dgretmenin matematik
Ogretim siirecinde olusacak durumlari1 anlama, yorum getirme ve ¢6ziim Onerisi iiretmesinde sahip oldugu alan
ve alani 6gretme bilgisinin yaninda matematigi ogretmeye yonelik 6z yeterliginin de geligmis olmasi
beklenmektedir (Mesquita, & Drake, 1994). S6z gelimi Goéloglu-Demir ve Cetin (2010) o6gretmenlerin
matematik 6gretimine ayiracagi zaman, gosterecegi ¢aba, yeni yontem ve teknikleri uygulama istekliligi ve 6zel
ogrencilere farkli bir program hazirlama gayretlerini matematigi 6gretmeye yonelik 6z yeterliklerinin bir
yansimasi olarak gérmektedir. Bu sebeple, 6gretmenlerin matematik 6gretimine iliskin 6z yeterlik diizeylerinin
belirlenmesi biiylik 6nem kazanmakta ve bunun i¢in ¢esitli 6lgme araglar1 gelistirilmektedir (Enochs, Smith, &
Huinker, 2000; McGee, & Wang, 2014; Gerez-Cantimer, Sengiil, & Akgin, 2020). Sayica az olan bu 6lgme
araglar1 Ogretmenlerin matematigi O6gretmeye yonelik 6z yeterliklerine bir ¢ergeve sunmast bakimimdan
onemlidir.

1.1. istatistigi Ogretmeye Yonelik Oz Yeterlik

Istatistik her ne kadar matematik egitiminin bir pargasi olarak karsimiza ¢iksa da, bu disiplinin temel
kavramlarmi anlamak icin iyi bir matematik bilgisi tek basma yeterli degildir (Begg, & Edwards, 1999). Cogu
aragtirmact istatistigin iglemsel temellerini matematikten aldigi;; buna karsmn kendi diisinme sistemi ile
matematikten farklilagtigi konusunda hem fikirdir (delMas, 2004; Groth, 2007; Garfield, & Ben-Zvi, 2008).
Aldiklar1 egitim geregi, matematigin timdengelimli yapisin1 merkeze alan bir diisiinme formasyonuna sahip olan
matematik 6gretmenlerinin, veriye dayali bir anlayisa sahip, yorumlarin baglam iizerinden sekillendigi istatistik
alanmn1 hem anlama da hem de 6gretmede giicliik yasamalar1 son derece dogaldir. Alan yazinda matematik
Ogretmenlerinin istatistiZi anlamada zorluk yasadiklarmni gosteren kanitlar mevcuttur (Shaughnessy, 2007;
Fitzmaurice, Leavy, & Hannigan, 2014). Bu zorluklarm nedeni bir yandan istatistigin matematikten ayrisan
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dogasindan kaynaklanirken bir yandan da 6gretmenlerin sahip oldugu istatistik bilgisinin yaninda bu alandaki 6z
yeterliklerine bagli olarak yorumlanmaktadir (Irakleous, & Panaoura, 2015). Nitekim Ogretmenler, istatistik
alanin1 dgretme konusunda kendilerine daha az giiven duyma egilimindedir (Watson, 2013). Ornegin;
Fitzmaurice, Leavy ve Hannigan (2014) gergeklestirdigi miilakatlar neticesinde, matematik gretmen adaylarinin
istatistigi zor olarak gordiigii ve bunun istatistigi 6gretmeye yonelik 6z yeterliklerine yansidigi sonucuna
ulasmustir. Ogretmenlerin istatistigi dgretmeye iliskin kendilerini yeterli gormeyisi, bu konunun okul yillarmin
sonunda ve kalan birkag derse sigdirilarak (Callingham, & Burgess, 2014) gegistirilmesine de 6nemli bir
dayanak olusturmustur. Gal (2004) istatistigin Ogretim programlarina islenmesinin Oniindeki en biiyiik
engellerden birinin, 6gretmenlerin istatistik alanina yonelik egilimi (daha 6zel olarak 6z yeterligi) olduguna
isaret etmektedir. Bu egilim, 6gretmenlerin istatistigi gergekten etkili bir sekilde uygulamaya iligkin yorumlarmai,
motivasyon ve c¢abalarmni etkilemektedir (Pierce, & Chick, 2011; Mirz, & Kelchtermans, 2013). Dolayisiyla
Ogretmenlerin istatistigi Ogretmeye yonelik 6z yeterliklerinin irdelenmesinin 6gretim uygulamalart ve
Ogrencilerin basaris1 adina énemli oldugu diistiniilmektedir.

Matematige kiyasla dgretmenlerin istatistigi 6gretmeye yonelik 6z yeterliklerinin daha karmasik bir yapiya
sahip oldugu belirtilmektedir (Harrell-Williams, Sorto, Pierce, Lesser, & Murphy, 2014). Ciinkii 6gretmenler
Universiteden istatistik 6gretimine hazir ve donanimli olarak ayrilmamalarima (Wessel, 2014)  ragmen okul
diizeyinde Ogretmeleri beklenen bir istatistik programiyla karsi karsiya birakilmaktadirlar. Bu nedenle
Ogretmenlerin matematigi 6gretmeye yonelik 6z yeterliklerinin 6l¢lilmesi sonucunda elde edilecek olan sonucun,
istatistik i¢in de gegerli olacagi sonucuna varmak anlamli degildir. Bir baska tabirle, 6gretmenlerin istatistigi
ogretmeye yonelik 6z yeterlikleri hakkinda fikir sahibi olunmasi, onlarin matematigi 6gretmeye yonelik 6z
yeterliklerinden oldukga farkli olabilmektedir. Hem kendi dogalar1 hem de 6gretimleri agisindan ¢ok sayida
farklilik iceren bu iki alana iligskin 6z yeterligin 6l¢iilmesi, farkli 6l¢me araclarini gerektirmektedir. Bu anlamda
istatistik alaninda yapilan dlgek gelistirme ¢aligmalar1 incelendiginde; genellikle istatistie yonelik 6z yeterlige
odaklanildig1 gorillmektedir (Finney, & Schraw, 2003; Lane, Hall, & Lane, 2004; Mercimek ve Pektas, 2013).
Bununla birlikte, daha 6zele inerek istatistik okuryazarligina yonelik 6z yeterligi irdeleyen dlgek gelistirme
¢alismalar1 da mevcuttur (Carmichael, & Hay, 2009; Lin, & Huang, 2013; Batur, Yigit, & Baki, 2019). Bu
Olgekler neticesinde, Ogrencilerin, &gretmenlerin ve dgretmen adaylarmnin istatistige yonelik 6z yeterlikleri
hakkinda 6nemli fikirler elde edilse de, istatistik 6gretimine iligkin 6z yeterligin saptanmasi noktasinda oldukga
az sayida 6lgme araci gelistirilmistir. Bu sinirli ¢aligmalardan biri olarak Watson (2001), 6gretmenlerin istatistik
ve olasilig1 6gretmeye yonelik becerileri ve giivenlerini ortaya cikaracak bir dlgme araci gelistirmistir. {lk ve
ortaokul diizeyinden 43 6gretmenin katilimiyla gerceklesen arastirmasinin sonucunda, 6gretmenlerin en fazla
grafikler, en az ise olasilik konularini 6gretmeye yonelik giivene sahip oldugu goriilmiistiir. Watson’un 6lgme
aracinin bir bakima oOgretmenlerin istatistigi Ogretmeye yonelik 6z yeterliklerinin irdelenmesine temel
olusturdugu diistiniilse de bu aracin icerdigi maddelerin tam olarak buna odaklanmayisi (ayrica 6gretmenlik
deneyimi, 6gretim uygulamalar1 vs. bilgiler igermesi) 6nemli bir eksiklik olusturmaktadir.

1.2. SETS Olgegi

2008 yilinda caligmalarma baslanan SETS Olgegi, matematik dgretmen adaylarmn istatistigi 6gretmeye
yonelik 0z yeterliklerini degerlendirmek amaciyla tasarlanmistir. Gerek istatistigin dogasinin karmagiklig1
gerekse de bu alana yonelik 6z yeterligi 6lgmenin gii¢liigii nedeniyle halihazirda istatistigi 6gretmeye yonelik 6z
yeterlige odaklanan 6lgme araglarindan &nemli Olciide ayrigmaktadir. Ogretmenin 6z yeterliginin smnifa
girmeden onceki donemde gelistigi (Smith, 1996) ve bundan sonraki siirecte degisime oldukg¢a direngli oldugu
bilinmektedir (Woolfolk Hoy, & Burke-Spero, 2005). Bu nedenle, SETS Olgegi’nin 6gretmen adaylarina ydnelik
olmasmin, dgretmenlerin istatistik 6gretimine yonelik 6z yeterliginin Onceden belirlenmesi ve gelisimine
galigilmas1 agisindan 6nemli bir avantaj saglayacag: diisiiniilmektedir. Nitekim Tschannen-Moran ve Woolfolk
Hoy (2001) etkili, kararli ve hevesli Ogretmenler yetistirmek i¢in Ogretmenlerin 6z yeterlik algilarinin
gelisiminin desteklemesinin onemine isaret etmistir. Bu bakimdan SETS Olcegi’nden edinilecek bilgilerin,
ileriki yillarda gergeklestirilecek olan istatistik 6gretiminin etkililigi adina 6nem tasidigi sdylenebilmektedir.
Bununla birlikte, 6gretmen 6z yeterliginin belli bir alana 6zgli olarak 6l¢iilmesi gerektigini savunan Bandura
(2006) 6z yeterlik yapisi, SETS Olgegi’nin temelini olusturmaktadir (Lovett, 2016). Bu bakimdan &lgek, dogast
geregi matematikten ayrilan istatistigin smirlarini net olarak ¢izmesi ve 6zel olarak istatistik 6gretimine iligkin 6z
yeterlige odaklanmasi agisindan da 6n plana ¢ikmaktadr.

SETS Olgegi, ortaokul (SETS-MS; Harrell-Williams vd., 2014) ve lise (SETS-HS; Harrell-Williams, Lovett,
Lee, Pierce, Lesser, & Sorto, 2017) kademelerinde olmak {izere iki farkli 6lgege ayrilarak ele alinmistir (Akoglu,
2018). SETS-MS Olgegi iki faktorlii yapiya sahipken, SETS-HS Olgegi bu faktdrlere ilave olarak iigiincii bir
faktore daha sahiptir. SETS Olgegi’nde yer alan bu faktdrler belirlenirken, etkili bir istatistik égretiminin nasil
yapilabilecegine iligkin onemli tavsiyeler i¢eren Guidelines for Assessment and Instruction in Statistics
Education [GAISE] (Franklin vd., 2007) raporunun onerdigi ii¢ seviyenin (A, B ve C) gostergeleri esas
almmustir. Olgekte yer alan bu seviyeler, igerdikleri beceriler bakimindan ayrica bireylerin grafiklere dair bilgisi,
istatistiksel diisiinme ve muhakeme gibi bir¢ok becerisinin sorgulanmasinda anahtar rol iistlenen Friel, Curcio ve
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Bright’in (2001) grafik okuryazarlig1 seviyeleri (veri okuma, veriler arasi okuma ve veri Otesi okuma) ile
eslestirilmistir. Istatistik egitiminde bash basina iki kaynak dokiiman olarak gosterilen bu yapilarin bir araya
getirilmesi, SETS Olcegi’ne dayali yapilacak incelemelerin istatistik 6gretimine iliskin 6z yeterlik hakkinda
derinlemesine bilgi saglayacagina isaret etmektedir. Bu anlamda igerdigi faktorlerin giiglii bir alt yap1 iizerine
inga edildigi bu 6lgegin temel catis1 asagidaki gibi sematize edilebilir.

C seviyesi
okumz)

v

Sekil 1. SETS Olgegi’nin Temel Catis1 (URL-1, 2020)

A seviyesi (veri okuma), temel diizeydeki istatistik kavramlarinin (6rnegin, bir veri grubunu 6zetlemek igin
tablo ve grafikleri kullanma, toplanacak veriler arasindaki degiskenligin farkina varma gibi) 6gretimine iligkin 6z
yeterligi yansitmaktadir. B seviyesinde (veriler arast okuma), istatistigin kavramlar1 arasinda bir
iliskilendirmenin yapildig1 ve karsilastirmalarin ileri siiriildiigii durumlarin (6rnegin, farkli veri gruplarinin
dagilimlarini karsilagtirmak, degiskenler arasindaki korelasyon katsayisini yorumlamak gibi) dgretimine iligkin
0z yeterlik beklenmektedir. C seviyesinde (veri Otesi okuma) ise, ileri diizeyde istatistiksel ¢ikarimlarin
yapilmasi ve istatistiksel sonuglar iizerinden bir genellemeye gidilmesini (6rnegin; 6rneklemden hareketle
popililasyon ortalamasina dair kestirim yapma, 6rneklem ortalamalar1 arasindaki farkin anlamli olup olmadigina
karar verme gibi) gerektiren durumlar1 6gretmeye yonelik 6z yeterlige odaklaniimaktadir. Bu anlamda SETS
Olgegi’nde; A seviyesinde temel becerilerden yola cikarak, sirasiyla B ve C seviyelerinde daha iist diizey
becerilerin 6gretimine yonelik 6z yeterlik algismin sorgulanmasina uzanan gelisimsel bir ¢izginin oldugu
goriilmektedir. Boyle bir ¢izginin varlig1 gozetilerek SETS-MS Olcegi’ndeki iki faktor temel gatidaki A ve B
seviyelerine karsilik gelen hedef davranislart igerecek sekilde olusturulmustur. Bununla birlikte, SETS-HS
Olgegi ise, bu seviyelere ilave olarak C seviyesine ydnelik becerileri de sorgulayan ii¢ faktore sahiptir.

Ozellikle yetiskin bireylerin istatistiksel anlayislarmm olusmaya basladig1 ortaokul yillarinda grencilerin
istatistiksel becerilerinin daha fazla gelistirilmesine ihtiya¢ duyulmaktadir (Callingham, & Watson, 2017). Boyle
bir gelisimin saglanmasinda ise, bu kademedeki 6gretmen adaylarinin istatistik dgretimine iliskin 6z yeterlik
diizeylerinin belirlenmesi yol gésterici olabilir (Akoglu, 2018). Bu anlamda SETS-MS Olgegi’'nin boyle bir
amaca hizmet edecegi diisiiniilmektedir. Nitekim bu 6lcek SETS Olgegi’nin temellerinin atilmasinda oncii bir
role sahip olup daha sonra gelistirilen SETS-HS Olcegi ile de psikometrik anlamda eslesme saglamaktadir
(Harrell-Williams, Lovett, Pierce, Sorto, Lee, & Lesser, 2017). Bir diger ifade ile, SETS-MS Olcegi lise
diizeyinde yapilacak arastirmalarda da kullanilabilmektedir. Dolayisiyla bu 6lgegin kullanilmasi ile gerek
ortaokul gerekse de lise kademesindeki 6gretmen adaylarinin istatistik dgretimine iliskin 6z yeterlik diizeylerine
rahatlikla ulasilabilmektedir. Buradan SETS-MS Olgegi’nin SETS Olgegi’nin tiimiinden elde edilecek bilgileri
karsilayan bir giice sahip oldugu anlasilmaktadir. Dolayisiyla mevcut arastirmada bu Olgegin Tiirk Egitim
Sisteminin yapist ¢ergevesinde Tiirkgeye uyarlanarak gegerlik ve gilivenilirlik c¢aligmalarinin yapilmasi
amaclanmaktadir. Nitekim tlilkemizde istatistik kavramlarinin yogun olarak ortaokul diizeyinde ele alindig1 g6z
oniline alindiginda, bu kavramlarla fazlaca karsilasacak olan matematik 6gretmen adaylarinin 6z yeterliklerin
irdelenmesi adina bu arasgtirmanin 6nemli olacagi disiiniilmektedir.
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2. Yontem
2.1. Calisma grubu

Bu calismanin katilimcilarini, bes farkli devlet {iniversitesinde Ogrenim gormekte olan toplamda 421
ilk6gretim matematik 6gretmeni aday1 olusturmaktadir. Katilimeilar, istatistik alanimna iliskin bilgi ve becerileri
kazanmis olma kriteri gozetilerek, bagl olduklar1 lisans programmin 4. smif 6grencilerinden se¢ilmistir. Buna
gore, katilimcilarin %69,1’ini (n= 291) kadinlar ve %30,8’ini (n=130) erkekler olusturmaktadir. Kline’a (2011)
gore, orneklemin madde sayisinin 10 kati1 kadar olmasi ve 200’den az drneklemle galisilmamasi gerekmektedir.
Bu dogrultuda, adaptasyonu yapilmas: diisiiniilen SETS-MS Olgegi’nin yirmi alt1 maddesi i¢in bu galismanin
katilimet sayisinin belirlenen 6lgiit degerin oldukga ilizerinde oldugu ifade edilebilir.

2.2. Veri toplama araci

Bu caligmada SETS-MS Olgegi’nin Tiirk¢eye uyarlanmasi amaglanmistir. Bu dogrultuda asagida ilk olarak
SETS-MS Olgegi’nin orijinal formuna iliskin bilgilere yer verilmektedir. Daha sonra bu &lgegin gegerlik ve
giivenilirlik ¢aligmalarin yiiriitiildiigi Tiirkge formunun geviri siirecine iligkin bilgiler yer almaktadir.

2.2.1. SETS-MS Olgegi

Ortaokul diizeyindeki istatistik 0gretimine odaklanan bu dlgegin orijinal formu ve psikometrik 6zelliklerine
Olgegin maddelerinin yaymlandigi makaleden (Harrell-Williams, Sorto, Pierce, Lesser, & Murphy, 2015)
erisilmistir. SETS-MS Olcegi, veri okuma (11 madde) ve veriler aras1 okuma (15 madde) olmak iizere iki faktor
ve yirmi alt1 maddeden olugmaktadir. Maddeler yansittiklar1 6zellik bakimindan ortaokulda &gretilen belli
istatistik kavramlarina yonelik olarak ele alinmakta ve hi¢ glivenmeme (1)’den tamamen giivenme(6)’ye uzanan
alt1 6 derece altinda siralanmaktadir. Olgek, arastirmaya katilan 309 dgretmen adayindan elde edilen verilerle
gelistirilmis olup, dlgegin yap1 gegerliligi Rasch modeli esas almarak gercgeklestirilen agimlayici faktor analizi
(AFA) ve dogrulayic1 faktor analizi (DFA) ile incelenmistir. Analiz sonucu dlgegin iki faktorlii (veri okuma ve
veriler arast okuma) yapiya sahip oldugunu gostermistir. Faktorler arasindaki korelasyon katsayist ise, 0.85
olarak hesaplanmistir. Ayrica dlcegin gilivenilirligine iligkin yorumlar Cronbach Alpa katsayisma bakilarak
yapilmistir. Bu dogrultuda dlgegin tiimil i¢in bu katsay1 0,94, veri okuma faktorii i¢in 0.87 ve veriler aras1 okuma
faktorii i¢in 0.91 olarak hesaplanmugtir.

2.2.2. SETS-MS Olcegi’nin Tiirkceye Cevrilmesi

Uyarlama siirecine gegmeden once, sorumlu yazarlardan Leigh M. Harrell-Williams ile elektronik posta
kanaliyla iletisim kurulmus ve 6lgegin Tiirkge’ye uyarlanabilmesi konusunda gerekli izinler alimmistir. Daha
sonra orijinal dili Ingilizce olan dlcek, Ingilizce alaninda uzman ii¢ bagimsiz ¢evirmen tarafindan ayri ayri
Tiirkge’ye cevrilmistir. Cevirmenlerden birisi matematik egitimi, digeri ingiliz dili ve edebiyat1 ve bir digeri de
egitim bilimlerinde goérev yapmaktadir. Cevirmenler tarafindan elde edilen ii¢ farkli ¢evirinin ortak
degerlendirmesi istatistik alaninda bilgi sahibi iki matematik egitimcisi tarafindan yapilmigtir. Degerlendirme
esnasinda anlagmazlik bulunmast durumunda 6lgegin yazarlarmin goriislerine bagvurulmustur. Boylece Tiirkge
taslak bir form olusturulmustur. Daha sonra taslak formun dil ve anlatim agisindan uygunlugunun saglanmasi
amaciyla iki Tirkge egitimcisinin goriislerine bagvurulmustur. Uzmanlardan alinan goriisler dogrultusunda
Tiirkge form {izerinde yeniden diizenleme yoluna gidilmistir. Diizenlemesi yapilan form geri geviri i¢in iki
istatistik egitimcisi ile paylasilmustir. ki uzmanin geri gevirileri arastirmacilar tarafindan hazirlanan ii¢ dereceli
Geri Ceviri Uygunluk Formu ile Ingilizce alaninda deneyimli iigiincii bir uzman tarafindan degerlendirilmistir.
Asagida bu formdan 6rnek bir kesite yer verilmistir.

Orijinal madde Uygunluk Geri Ceviri
derecesi
1 2 3
Identify the association between two Determine the relationship between two
variables from scatterplots. D D D variables in a scatter plot.
Generalize a statistical result from a Generalize a statistical results from a small

small group to a larger group such as |:| |:| |:| group to bigger one.
the whele class.

Sekil 2. Geri Ceviri Uygunluk Formu’ndan Ornek bir Kesit

Geri cevirileri degerlendiren uzman, 6lgegin orijinal maddeleri ile uzmanlarin Tiirkge taslak formda yer alan
maddelere dair geri ¢evirilerini karsilasgtirmis ve uygunluk derecesini belirlemistir. Tiim maddeler i¢in siirdiiriilen
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bu iglem sonunda elde edilen veriler Cohen’in Kappa katsayisina basvurularak analiz edilmistir. Bu katsay1 iki
gbzlemci arasindaki uyumun giivenilirligini sans faktoriinii ortadan kaldirarak 6lgmekte ve -1 ile +1 arasinda
degerler almaktadir (Karagbéz, 2017). Buna gore -1 negatif tam uyumu ve +1 pozitif tam uyumu
simgelemektedir. Bu arastirmada hesaplanan Kappa katsayisi ile uzmanlarin geri gevirileri arasinda bir uyum
oldugu sonucuna varilmistir (p< 0,01). Ayrica hesaplanan uyum yiizdesi (%70,2) olup, bu deger uzmanlarin geri
¢evirilerinin yiiksek dereceli bir uyuma sahip oldugunu gostermektedir.

Tiirkge taslak formun katilimcilar tarafindan anlasilirhigini tespit etmek amaciyla 20 matematik dgretmen
aday1 ile pilot ¢calisma yiiriitiilmiistiir. Pilot ¢alisma sonucunda, 6gretmen adaylarinin maddelere dair anlamalari
Tiirkge egitimcileri ile degerlendirilmis ve —m(a)k fiil kdkiine sahip maddelerin -(e)bilirim seklinde izah edilmesi
ile 6lgek maddelerinin anlagilirliginin arttirilabilecegi sonucuna varilmistir. Bu dogrultuda Tiirkce taslak formda
yer alan maddelerin belirtilen sekilde yeniden diizenlemesi yoluna gidilmistir (6rnegin; Ayni grupta yer alan
bireyler arasindaki degiskenligi sayisal olarak ifade etmek maddesi, Ayni grupta yer alan bireyler arasindaki
degiskenligi sayisal olarak ifade edebilirim seklinde degistirilmistir). Ayrica 6lgegin 6 derecesi de belirtilen
sekilde diizenlenmistir. Boylece nihai seklini alan Tiirkce forma Ortaokul Diizeyinde Istatistigi Ogretmeye
yonelik Oz yeterlik [[O0-OD] Olgegi ad1 verilerek gegerlik ve giivenilirlik ¢alismalarmin yapilmasi i¢in hazir
hale getirilmistir.

2.3. Etik ve islemler

Arastirmadaki veriler, bes farkl1 devlet iiniversitesinden alinan izinler dogrultusunda IOO-OD Olgegi vasitasi
ile online ya da birebir olarak toplanmistir. Ayrica arastirmanin etik kurallar dikkate alinarak yapildigi Trabzon
Universitesi Sosyal ve Beseri Bilimler Etik Kurulu tarafinca onaylanmustir. Arastrmada 6gretmen adaylarina
arastirmaya dair bilgiler verilmis ve yanitlarmimn sadece bilimsel amagl kullanildigi, kisisel bilgilerin herhangi
bir kisi ya da kurumla paylasimmnin s6z konusu olmadigi belirtilmistir. Goniilliiliik esasina dayali olarak
aragtirmaya katilan 6gretmen adaylar1 yaklasik 20 dakikalik bir siire igerisinde 6lgegi yanitlamistur.

2.4. Verilerin analizi

Arastirma kapsaminda Tiirkge cevirisi yapilan {OO-OD Olgegi’nin yap1 gegerliginin sinanmasinda DFA ‘ya
bagvurulmustur. Nitekim DFA faktorler ile gostergeleri arasinda dnceden belirlenmis olan iliski modellerinin
elde edilen yeni veriler ile ne derece desteklendigini agiklayan bir analizdir (Cokluk, Sekercioglu, &
Biiyiikoztiirk 2016). Ozellikle kiiltiirleraras1 6lgek uyarlama ¢alismalarinda, dlgme aracmin hedef kiiltiirdeki
faktor yapis1 CFA’dan ziyade dogrudan DFA ile ortaya konulabilmektedir. Cilinkii bahsi gecen Olcegin ilgili
kiiltiirdeki faktor yapisi esasen yiiriitiilen bircok nicel ve nitel ¢aligmalarla deneysel olarak kanitlanmaktadir.
Dolayisiyla belirlenen bu faktor yapisinin hedef kiiltiir altinda korunup korunmadigi noktasinda DFA yeterli
olmaktadir. DFA ile modelin test edilmesinde ise, ¢ok sayida uyum indeksi ve bu indekslerin sahip olduklar:
parametreler goz niinde bulundurulmaktadir. Oyle ki, yapilan analizlerde hangi uyum indeksine yer verilmesi
gerektigine dair kesinlik olmamakla birlikte, Yapisal esitlik modellemesi (YEM) analizlerinde yorumlanmasi
tavsiye edilen dért uyum indeksinden bahsedilmektedir. Bunlar: Ki-kare Uyum lyiligi indeksi (Chi-Square
Goodness of fit- y2), Yaklasik Hatalarin Ortalama Karekokii (Root Mean Square Error of Approximation-
RMSEA), Standardize Edilmis K6k Ortalama Kare Artik (Standardized Root Mean Square Residual- SRMR) ve
Karsilagtrmali Uyum Indeksi (Comparative Fit Index- CFI) (Kline, 2011). Bunlara ilaveten Ki-kare Uyum
Testinin Serbestlik Derecesine Orani (x2/sd), Uyum lyiligi indeksi (Goodness of Fit index- GFI), Tucker Lewis
Indeksi (TLI) uyum iyiligi indeksleri de analizlerde genellikle tercih edilmektedir. Bu arastirmada s6z konusu
uyum indekslerinin tiimiine yer verilmistir. Ote yandan dlgegin giivenilirligi i¢in Cronbach Alfa i¢ tutarlik
katsayisina basvurulmustur. Bu baglamda arastirmada 6lgegin geneli ve her bir faktorii igin Cronbach Alfa
katsayis1 ayr1 ayr1 hesaplanmistir. Ayrica dlgekteki maddelerin kisileri ayirt etmede ne derece islevsel oldugunu
belirlemek amaciyla madde toplam korelasyonlar1 hesaplanmig ve %27 ‘lik alt ve iist grup ortalamalar1 farkina
dayali bagimsiz gruplara yonelik t testi yapilmstir. (Biiyiikoztiirk, 2011).

3. Bulgular
3.1. Gegerlik

SETS-MS Olgegi’nin orijinal yapisimn Tiirk kiiltiiriinde ne derece gegerli oldugunu incelemek ve dlgegin
yap1 gegerligini saglamak amaciyla DFA uygulanmistir. Analiz 6ncesinde veri seti kayip veriler, u¢ degerler ve
normallik agisindan kontrol edilmistir.

Uygulanan DFA sonucunda, I00-OD Olgegi’nde yer alan m25 (iliskisellik ve neden-sonug arasindaki ayrimi
yapabilirim) ile m26 (Orneklem ortalamasi ve drneklem orami gibi dzet istatistiklerdeki drnekleme degiskenligini
fark edebilirim) maddelerinin faktdr yiik degerlerinin olduk¢a diisiik ¢iktigi ve istatistiksel olarak anlamli
olmadig: tespit edilmistir. Ayrica elde edilen uyum indeks degerlerinin de iyi olmadigi saptanmistir. Dolayisiyla
bu maddelerin analizden ¢ikartilmasina karar verilmistir. Anlamh olmayan maddelerin analizden birer birer
¢ikarilmasi ve her defasinda uyum indeks degerlerinin ve faktor yiiklerinin incelenmesi daha dogru sonuglar
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alinmas1 adina 6nemli olmaktadir (Karagdz, 2017). Bu nedenle maddelerin ¢ikarilmas: islemi en diisiik yiik
degerine sahip olan maddeden baslayarak sirasiyla yapilmis ve her defasinda uyum indeks degerleri
incelenmistir. Sonugta s6z konusu iki maddenin ¢ikarilmasi ile 6lgekteki tiim maddelerin faktdr yiiklerinin
istatistiksel olarak anlamli oldugu goriilmiistiir (p< 0,01). Daha sonra orijinal 6l¢ekte oldugu gibi iki faktorli
model i¢in uyum indeks degerleri hesaplanmistir. Buna goére elde edilen uyum indeks degerleri olusturulan
modelin uyumunun iyi olmadigmni gostermistir. Kuramsal yapiya uygun olmasi sart1 ile maddeler arasinda
kovaryanslar olusturularak model uyumu diizeltilebilmektedir (Karagdz, 2017). Bu dogrultuda analizdeki
modifikasyon degerlerine bakilarak bazi maddelerin (m21-m23, m22-m24, m20-m22, m21-m22, m22-m23)
Olgekte aymi gizil degisken altinda yer aldig1 ve hata kovaryanslari arasinda kayda deger dlgiide iligki oldugu
saptanmigtir. Uzman goriigleri dogrultusunda bu madde ciftleri arasinda goriinen yiiksek diizeyli hata
korelasyonlar1 modele dahil edilmis ve modelin tekrar test edilmesi yoluna gidilmistir. Buna gore yapilan
modifikasyon sonucu elde edilen uyum indeks degerleri modelin orijinal 6lgekle yeterli uyum igerisinde
oldugunu ve faktor yapisinin dogrulandigini ortaya koymustur. Uyum degerleri kriterleri ve kabul i¢in kesme
noktalari ile birlikte, maddeler ¢ikarilmadan dnce elde edilen degerler (DFA 1), ¢ikarildiktan sonra elde edilen
degerler (DFA 1II) ile modelde yapilan modifikasyon sonucu elde edilen degerlere (DFA III) iligkin bilgiler Tablo
1’de karsilastirmali olarak yer almaktadir.

Tablo 1. SETS-MS Olgegi’nin Uyum Indeks Degerleri ve Uyum Indekslerinin Kabulii icin kesme noktalari

Uyum Kriterler Kabul i¢in kesme

indeksi noktalar1 DFAI DFAI

DFA 111

. 0> 0.05 i ¥?=1010,735 ¥?=707,126 ¥?=537,987

(sd=298, p=0.00)  (sd=251, p=0.00) (sd=246, p=0.00)
< 2=miilkemmel uyum

2
x5 i < 5=orta diizeyde uyum 3.39 2.81 2.18

0 (uyum yok) -
GFI 1 (miikemmel 2 0.90=iyi uyum 0.84 0.86 0.90
> 0.95=miikemmel uyum
uyum)
0 (uyum yok) .
CFI 1 (miikemmel 2 0.90=iyi uyum 0.80 0.86 0.91
> 0.95= mikkemmel uyum
uyum)
0 (uyum yok) .
TLI .. > (0.90=iyi uyum
(NNF1) 1 (miikemmel > 0.95= miikemmel uyum 0.78 0.84 0.90
uyum)
0 (miikemmel <0.05 = mitkemmel
SRMR uyum) uyum 0.06 0.05 0.04
1 (uyum yok) <0.08 =iyi uyum
0 (miikemmel <0.05 = mitkemmel
RMSEA uyum) uyum 0.07 0.06 0.05
1 (uyum yok) <0.08 =1iyi uyum

Not: Uyum indeks degerleri ve bu degerlerin kabulii i¢in belirlenen kesme noktalari i¢in, Cokluk ve arkadaslar1 (2016) goz
oniinde bulundurulmustur.

Tablo 1°den modelin uyum indeks degerleri incelendiginde, her ii¢ analizde de yer alan ki- kare degerinin
anlamli oldugu goriilmektedir (p< 0.01). Ayrica analizlerin tekrarlanmasiyla birlikte, bu degerde bir diismenin
oldugu da goze carpmaktadir. Ki-kare degeri orneklem biyiikliiglinden fazlaca etkilenmekte ve biiyiik
orneklemlerde genellikle anlamli sonuglar liretmektedir. Bu nedenle 6rneklemden daha az etkilenen %2 /sd orani
bunun yerine kullanilabilecek bir dlgiit olarak kabul gérmektedir (Simsek 2007). Tablo 1’den maddelerin
cikarilmasiyla birlikte, bu degerin miikemmel uyuma yaklasmaya basladig1 goriilmektedir. Oyle ki, modelde
yapilan modifikasyon sonucu orijinal 6lgekle tam olarak mitkemmel bir uyum yakalanamasa da, elde edilen
deger, uyumun milkemmele olduk¢a yakin oldugunu kanitlar niteliktedir. Bununla birlikte, GFI, CFI ve TLI
uyum indeks degerlerinin ancak modelde yapilan modifikasyon sonucu iyi uyuma erisebildigi goriilmektedir.
Nitekim bu haliyle modelin uyum igin belirlenen kesme noktalarini asgari 6lgiide de olsa sagladigi ve orijinal
Olgekle yeterli uyumu gosterdigi ifade edilebilmektedir. Benzer sekilde RMSEA uyum indeksinin de
modifikasyon oOncesindeki analizlerde iyi uyum gosterdigi ve modifikasyonla birlikte miilkemmel uyuma
erigebildigi goriilmektedir. Yapilan analizlerdeki SRMR uyum indeks degerlerinin ise, maddelerin ¢ikarilmasiyla
birlikte ancak miikemmel uyumu yakaladigi tespit edilmektedir. Oyle ki, maddeler ¢ikarilmadan oénce bir
uyumdan bahsetsek de, bu uyumun iyi diizeyde kaldig1 ve milkkemmele ulasamadig1 gbze garpmaktadir. Buna
gore orijinal dl¢ekle uyum icin belirlenen 6l¢iit degerlerinin tiimiinii saglamasi bakimmdan DFA III sonucunda,
100-0D Olgegi’nin nihai sekli elde edilmistir. Bu dogrultuda olusturulan modele iliskin path diyagrami asagida
sunulmustur.
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Sekil 3. [ki faktorlii modele iliskin path diyagrami n=421, x2=537,987 sd=246, p< 0.001

Model incelendiginde, veri okuma faktorii altindaki maddelerin yiik degerlerinin 0.54 ile 0.69 arasinda,
veriler aras1 okuma faktorii altindaki maddelerin yiik degerlerinin ise, 0.31 ile 0.64 arasinda degisim gosterdigi
ve tiim yiik degerlerinin istatistiksel olarak anlamli oldugu goriilmektedir (p< 0.01). Maddelerin faktor yiik
degerlerinin genellikle 0.45 ve iizeri olmasi istenmekte, ancak faktor yiikii 0. 30 olan maddelerin de dlgekte yer
alabilecegi belirtilmektedir (Kline, 2011). Modelde yer alan maddelerin faktor yiik degerlerinin 0.30 altinda
bulunmadig1 goriilmektedir. Bu durum maddelerin bu 6l¢iitle uyumlu faktor yiikk degerlerine sahip oldugu ve
bagli oldugu faktorleri yeterli diizeyde yansittigini ortaya koymaktadir. Ayrica faktorler arasindaki korelasyon
katsayisima bakildiginda, bu degerin 0.95 oldugu tespit edilmektedir. Faktorler arasindaki korelasyonun ¢ok ug
degerler arasinda olmamasi ve istatistiksel olarak anlamli olmasi gecerli bir 6lgme aracinda var olmasi istenen
durumdur (Giindiiz, & Coskun, 2012). Buna gore 6lgegin faktorleri arasindaki iligkinin (r=0.95, p< 0.01) ¢ok u¢
degerler arasinda bulunmadig1 ve istatistiksel olarak anlamli oldugu sdylenebilmektedir.

3.2. Guvenilirlik

100-0D Olgegi’nin giivenilirligini belirlemek icin dlcegin her bir faktdrii ve geneli i¢in Cronbach Alpha
degerleri hesaplanmistir. Buna gore 6lgegin on bir madde igeren birinci faktoriine (veri okuma) ait giivenilirlik
katsayis1 0.87; on iic madde igeren ikinci faktoriine (veriler arasi okuma) ait giivenilirlik katsayis1 0.82 olarak
bulunmustur. Bununla birlikte, 6lgegin geneli i¢in hesaplanan giivenilirlik katsayismin 0.91 oldugu tespit
edilmistir. Bilimsel igerikli arastirmalarda Olcegin i¢ tutarhigi baglaminda tercih edilen Cronbach Alpha
degerlerinin 0.70 ve {izeri olmasi yeterli olarak goriilmektedir (Sencan, 2005). Bu dogrultuda 1O0O-OD
Olgegi’nin giivenilir bir yapiya sahip oldugu ifade edilebilir. Diger taraftan dlgekte yer alan maddelerin kisileri
ne derece ayirt ettigini incelemek amaciyla (i) %27 alt ve %27 iist gruplarin madde ortalamalar1 arasindaki
farkliliga dayali bagimsiz gruplar igin t testi ve (ii) madde toplam korelasyon degerleri hesaplanmistir. Elde
edilen sonuglar Tablo 2’de yer almaktadir.
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Tablo 2. %27’lik Ust ve Alt Gruplar igin Bagmmsiz Gruplar t-testi ve Sonuglari ve Madde Toplam
Korelasyonlari

Faktéor =~ Madde = Madde Toplam (iist ‘EA, 57.  Faktér  Madde  Madde Toplam (iist :E/O 7.
Korelasyonu alt %27) Korelasyonu alt %27)
m1 0.57 12,289 m12 0.58 13,383
m2 0.60 13,201 m13 0.62 15,486
m3 0.58 12,069 ml4 0.63 12,585
m4 0.65 15,217 © m15 0.58 12,651
< m5 0.68 15,956 g m16 0.60 14,264
E m6 0.66 13,796 g m17 0.63 13,605
o m7 0.55 12,303 £ m18 0.59 12,752
g m8 0.55 11,848 5 m19 0.60 13,631
m9 0.68 17,284 u>‘3 m20 0.39 7,850
m10 0.65 16,444 m21 0.42 9,324
m1l 0.61 14,834 m22 0.42 8,149
m23 0.48 11,775
m24 0.44 9,416
p<0.01

Tablo 2 incelendiginde, 6l¢ekte yer alan maddelerin madde toplam korelasyon degerlerinin 0.39 ile 0.68
arasinda degisim gosterdigi goriilmektedir. Madde toplam korelasyon degerlerinin 0.30 ve iizerinde olmas1 ayirt
ediciligin iyi oldugunu gostermektedir (Biiyiikdztiirk, 2011). Buna gore SETS-MS 6l¢eginin kisileri ayirt etmeye
elverisli oldugu ifade edilebilir. Bununla birlikte, %27°lik {ist ve alt grubun puan ortalamalarma dayali yapilan t
testi sonuglarma gore tiim maddeler i¢in anlamli bir fark oldugu tespit edilmistir (p< 0.01). Bu durum her bir
faktor altindaki maddenin ait oldugu faktorii yansitacak davraniglari icerdigini gostermektedir. Buna gére yirmi
dort maddelik IOO-OD Olgegi EK 1°de yer almaktadir.

4. Tartisma, Sonug ve Oneriler

Bu c¢aligmada Ogretmen adaylarmin istatistigi Ogretmeye yonelik 6z yeterliklerini 6lgmek amaciyla
gelistirilmis olan SETS Olgegi’nin ortaokul seviyesindeki istatistik dgretimine odaklanan &lgegi icin gecerlik ve
giivenilirlik ¢aligmalar1 yapilarak Tiirk Egitim Sisteminin yapisit ¢ergevesinde Tiirkgeye uyarlanmasi
hedeflenmistir. Bu dogrultuda 6lgegin yap1 gecerligine iligkin bulgular DFA, giivenilirligine iliskin bulgular ise,
Cronbach Alpha i¢ tutarlik katsayisi, %27’lik list ve alt grup ortalamalar1 farkina dayali bagimsiz 6rneklemler
icin t testi ve madde toplam korelasyon degerlerine bagvurularak elde edilmistir.

Aragtirmada ilk etapta yapilan DFA I sonucunda hesaplanan uyum indeks degerlerinin iyi olmadig: tespit
edilmistir. Ayrica Olgekte yer alan m25 ve m26 kodlu maddelerin faktor yiik degerlerinin de anlamli olmadigi
goriilmiistiir. Nitekim faktor yiiklerinin anlamli ¢ikmasi, maddelerin faktorlere dogru yiiklendiginin 6nemli bir
gostergesidir. Bu sebepten anlamli olmayan maddelerin analizden ¢ikartilmasi gerekmektedir (Karagoz, 2017).
Buradan hareketle bu maddelerin orijinal 6lcekte yer alan faktorii (veriler arasi okuma) yeterince yansitmadigi
sonucuna varilarak analizden ¢ikarilmasma karar verilmistir. Boylece 24 madde iizerinden yapilan DFA II
sonucunda, Olgekte yer alan tiim maddelerin faktor yiiklerinin anlamli oldugu; ancak 6lgegin Tiirk¢e formunun
uyum indeks degerlerinin orijinal 6l¢ekle istenilen diizeyde uyum gostermedigi tespit edilmistir. Bu nedenle
analiz sonucunda Onerilen modifikasyonlarin yapilmasina karar verilmistir. Nitekim modelin daha iyi uyum
saglamasi agisindan yapilacak diizeltmeler 6nemli olmaktadir. Lakin bu diizeltmelerin kuramsal yapiya uygun
olarak yapilmas: gerekmektedir. Bu anlamda ayni faktére ait maddelerin hata terimlerinin iligkilendirmesi
yapilmaktadir (Karagdz, 2017). Boylece kuramsal yapiya uygun olmasi sartiyla, onerilen ikililer arasinda
kovaryanslar olusturularak analiz tekrarlanmistir. Buna gére DFA III sonucu elde edilen uyum indeks degerleri
(x 2= 537,987, p< 0.01, y 2/sd= 2,18, GFI=0,90, CFI=0.91, TLI=0.90, SRMR= 0.04, RMSEA=0.05) modele ait
degerlerin kabul edilebilir smirlar iginde oldugunu gdstermistir. Dolayistyla 24 maddeden olusan 100-OD
Olgegi’nin iki faktorlii yapismin dogrulandigi sonucuna varilmustir. Olgekteki maddelerin faktor yiik degerleri
0.31 ile 0.69 arasinda degisim gostermekte ve bagl oldugu faktorii yansitacak davranislari igermektedir. Ayrica
faktorler arasindaki korelasyon katsayisi da, 0.95 olarak hesaplanmistir. Bu degerin 6lgegin orijinal formu i¢in
hesaplanan degerle birlikte, her iki form icin yiiksek oldugu ifade edilebilir.

Arastirmada yapilan giivenilirlik analizi sonuglari, Cronbach Alpa degerlerinin 6lgegin faktorlerinden veri
okuma i¢in 0.87, veriler arast okuma igin 0.82 oldugu goriilmektedir. Bununla birlikte, dl¢egin tiimii igin
hesaplanan degerin 0.91 oldugu tespit edilmektedir. Bu degerlerin dlgegin orjinal formu igin hesaplanan
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degerlere yakn oldugu anlagilmaktadir. Ayrica %27°lik iist ve alt gruplarin ortalama puanlar1 arasindaki farka
dayali hesaplanan t testi sonuglari, puan ortalamalari arasinda anlamli bir farklilik oldugunu gostermistir. Ayrica
Olcekteki maddelerin madde toplam korelasyon degerlerinin ise, 0.39 ile 0.68 arasinda degistigi gdzlenmistir. Bu
dogrultuda her ne kadar bu degerlerin dlgegin orijinal formu igin hesaplanan degerlerin altinda kaldig: tespit

edilse de, Tiirk¢e formda yer alan maddelerin kisileri ayirt edici 6zellige sahip oldugu soylenebilir.

Sonug olarak, Tiirkce’ye uyarlanan iI0O-OD Olgegi’nin orijinal lcekte oldugu gibi iki faktdrden olustugu,
Olgegin arastrmanimn katilimcilarindan elde edilen verilerle uyum igerisinde oldugu ve 6lgegin i¢ tutarlik
katsayilarinin yeterli seviyede oldugu goriilmiistiir. Boylece bu oOlgegin Ogretmen adaylarinin ortaokul
diizeyindeki istatistigi 6gretmeye yonelik 6z yeterligini 6l¢en ¢aligmalarda kullanilabilecegi anlasilmaktadir. Bu
caligmalarin Slcegin gegerlik ve giivenilirligine ait sonuglarmnin desteklenmesi agisindan da onemli olacagi
diistiniilmektedir. Ayrica orijinal dlgekte oldugu gibi 6lgegin Tiirkge formunun da farkl 6grenim diizeylerinde
kullanimi i¢in gegerlik ve giivenilirlik caligmalarinm yapilabilir. Diger taraftan bu arastirmanin iilkemiz ortaokul
diizeyinde verilen istatistik 6gretimiyle uyumlu olarak 6zgiin 6lgek gelistirme ¢alismalarmin yapilmasi agisindan
da bu alanda ¢aligan arastirmacilara fikir verecegi diistiniilmektedir.
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EK 1/ APPENDIX 1 Ortaokul Diizeyinde Istatistigi Ogretmeye yonelik Oz yeterlik Olcegi
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Veri Okuma

Ortaokul 6grencilerini ilgilendiren istatistiksel bir soruya yanit vermek i¢in veri

L | toplayabilirim,
2 Bireyler tizerinde yapilan gézlemler arasinda dogal bir degiskenlik olacagini fark
" | edebilirim.
3 Bireyleri birbirleriyle ve bir grupla karsilastirmak i¢in uygun grafik gosterimlerini
" | ve sayisal dzetleri secebilirim.
4. | Dagilimlar1 6zetlemek i¢in grafikler (siitun, ¢izgi vs.) ve tablolar olusturabilirim.
5. Dagilimlari tasvir etmek i¢in grafikler (siitun, ¢izgi vs.) ve tablolar olusturabilirim.
6. | Dagilimlar1 6zetlemek icin kutu grafikleri olusturabilirim.
7. | Dagilimlari tasvir etmek i¢in kutu grafikleri, medyan ve agiklig1 kullanabilirim.
8. Serpilme diyagramini kullanarak iki degisken arasindaki iliskiyi belirleyebilirim.
9. | Biristatistiksel sonucu kiigiik bir gruptan biiyiik bir gruba genelleyebilirim.
10 Istatistiksel sonuglarin bagka bir smif veya grupta farkli olabileceginin
" | farkindayim.
11 Bir siniftan elde edilen veri setinden hareketle sinif disindaki herhangi bir
" | popiilasyona genelleme yapmanin sinirhiliklarini fark edebilirim.
Veriler aras1 Okuma
Verilerde degiskenligin oldugu bir soru ile kesinlik iceren modele dayali bir soru
12. | (6rnegin; hiz ve zamanin belli oldugu x=v x t modelinde, uzakligin degerini
bulmak) arasinda ayrim yapabilirim.
Bir istatistiksel soruyu agiklarken ne tiir degiskenlerin 6l¢iilecegini ve bu
13. <. . AN
degiskenlerin nasil 6l¢iilecegini belirleyebilirim.
14 Ayni grupta yer alan bireyler arasindaki degiskenligi sayisal olarak ifade
" | edebilirim.
15. | Dagilimlar 6zetlemek i¢in histogramlar olusturabilirim.
16. | Dagilimlari karsilagtirmak i¢in histogramlar1 kullanabilirim.
17 Dagilimlari 6zetlemek i¢in ¢eyrekler acikligini ve 5-say1 6zetlerini (minimum ve
" | maksimum deger, alt ve iist ¢ceyrek, medyan) hesaplayabilirim.
18 Dagilimlar karsilastirmak igin ¢eyrekler agikligi, 5-say1 6zetlerini (minimum ve
" | maksimum deger, alt ve {ist ceyrek, medyan) ve kutu grafiklerini kullanabilirim.
19 Bir popiilasyondan rastgele alinan 6rnekleme dayali bir sonuca varirken 6rnekleme
" | hatasinin roliinii fark edebilirim.
20 Lineer modelleri kullanarak iki degisken arasindaki iligkinin giiciinii sayisal olarak
" | ifade edebilirim.
21 iki ya da daha fazla grup arasindaki farkhiliklari dagilimlarin merkezi, yayilimi ve
" | sekli agisindan agiklayabilirim.
22. | Bir drneklemin genis bir popiilasyonu temsil edip etmeyecegini fark edebilirim.
23. | Iliski 6lgiimlerini yorumlayabilirim.
24. | Gozleme ve deneye dayali caligmalar arasinda ayrim yapabilirim.
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