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Abstract

Critical thinking is seen as both an output of curricula, and as a skill enhancing students’ learning quality
and achievements in all the countries. Defined as a significant skill contributing to students’ academic and
professional achievements in 21st century, critical thinking has been emphasized due to increasing needs
in workplaces, and accountability in higher education. For this reason, the purpose of the study is to
develop a critical thinking dispositions scale for elementary school students. 310 elementary school
students for EFA and 301 students for CFA participated in the current study. The steps to be followed in a
study of scale development were carried out. In a preparation phase, survey in literature for items, content
validation, and pilot study were performed in order to make the draft scale be ready in implementation. In
the data analysis, exploratory and confirmatory factor analyses, and reliability analysis were performed
as quantitative analysis. All the results point out that critical thinking scale is valid and reliable for 3rd
and 4th elementary school students. However, it is recommended that a validation and reliability study
should be conducted for secondary school students.

Keywords. critical thinking dispositions, elementary school students, scale development.

0z

Elestirel diisiinme, tiim iilkelerde hem miifredatin bir ¢iktist hem de 6grencilerin 6grenme kalitesini ve
basarilarini artiran bir beceri olarak gériilmektedir. 21. yiizyilda dgrencilerin akademik ve mesleki
basarilarina katki saglayan onemli bir beceri olarak tamimlanan elestirel diisiinme, isyerlerinde artan
ihtiyaglar ve yiiksekogretimde hesap verebilirlik nedeniyle én plana ¢ikmigtir. Bu nedenle ¢alismanin
amaci, ilkokul égrencilerine yonelik bir elestirel diigiinme egilimleri 6lcegi gelistirmektir. Mevcut
calismaya AFA icin 310 ilkokul égrencisi ve DFA icin 301 égrenci katilmistir. Olgek gelistirme
calismasinda izlenecek adimlar gerceklestirilmistir. Taslak 6lcegin uygulamaya hazir hale getirilmesi i¢in
hazirlik asamasinda maddelere yonelik literatiir taramast, igerik dogrulamasi ve pilot ¢calisma yapilmigtir.
Veri analizinde, nicel analiz olarak a¢imlayict ve dogrulayici faktor analizleri ve giivenirlik analizi
yapilmigtir. Tiim sonuclar, elestirel diisiinme 6l¢eginin ilkokul 3. ve 4. sinif 6grencileri icin gegerli ve

giivenilir oldugunu gostermektedir. Ancak ortaokul dgrencilerine yonelik bir gecerlilik ve giivenirlik
calismast yapimasi onerilmektedir.

Anahtar Kelimeler: Elestirel diisiinme egilimleri, ilkokul ogrencileri, él¢ek gelistirme.
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Introduction

The knowledge and skills are undoubtedly one of the main objectives in an educational system
and curriculum. Most curricula regard thinking skills in special as an educational ideal (Siegel,
1980). Constructivist curricula not only aim students to acquire the information, but also reflect
them on what have been learned. Apart from reasoning and thinking skills in cognitive domain,
critical thinking is a thinking skill which should be considered in a curriculum since it helps
them expressing their ideas on socio-scientific issues, making a decision, planning, and solving
their problems (Qablan, Sahin & Hashim, 2019). Defined as a significant skill contributing to
studentsa€™ academic and professional achievements in 21st century, critical thinking has been
emphasized due to increasing needs in workplaces, and accountability in higher education. For
this reason, critical thinking is seen as both an output of curricula, and as a skill enhancing
studentsa€™ learning quality and achievements (Coffman, 2013; Huber & Kuncel, 2016;
Walter & Walter, 2018). According to Wallace & Jefferson (2013), critical thinking is a
necessary skill for locating and using successfully a plenty of information sources. Therefore, it
should be integrated into the contents and learning, and teaching in curricula for training
efficient critical thinkers (Alsaleh, 2020). Students should be encouraged to participate in
authentic activities supporting the development of their critical thinking to transform our
society (Allen, 2018). A teacher role is to provide students with cognitive strategies enabling to
think critically, make a decision, and solve their problems (Gokhale & Machina, 2018).

Measuring critical thinking

Measuring, and teaching critical thinking as a higher order thinking is a challenging due to
complex cognitive processes it exists (Schafersman, 1991). A dimension of educational process
is measuring critical thinking as far as the integration to curricula, and instruction. Ennis (1993)
pointed out some issues about what we should measure critical thinking for: (a) determining
students’ grades of critical thinking, (b) providing with feedbacks on their grades of critical
thinking, (¢) encouraging students thinking critically, (d) acknowledging teachers about the
effect of educational activities on student’s success, and (e) doing empirical research on critical
thinking. For this reason, many researchers have developed instruments, scales, tests,
inventories, and rubrics related to measuring students’ critical thinking. For instance, the
following the definition of critical thinking outlined through Delphi technique, Facione et al.
(1990) developed a ‘California Critical Thinking Skills Test’ including interpreting,
hypothesizing, analyzing, judging on predictions, and inductive skills.

Through ‘Cornell Critical Thinking Skills Test (Level X)’, Ennis, Millman & Thomko (2005),
achieved measuring inductive thinking, seeking trustworthiness, observation, deductive
thinking, and diagnosing assumptions of students who studied from primary school to high
school. Afterwards, they designed ‘Cornell Critical Thinking Skills Test (Level Z)’ comprising
university students’ inductive thinking, seeking trustworthiness, prediction, planning an
experimental research, diagnosing fallacies, deductive thinking, and defining assumptions.
Apart from the tests that Facione and Ennis designed on objective assessment, a qualitative
interview form of Hughes at al. consists of clarification, intelligibility, and trustworthiness of
sources and content, defining similarity and assumptions, best explanation, deduction, and
reasoning. Differing from other instrument on critical thinking, Ennis-Weir Critical Thinking
test covers comprehending gist happening at a story or an event, seeking assumptions and
reasons, proposing valid, and rigor reasons, and considering all the possibilities. It is only
restricted to the brief explanation of instruments since the current study is not comprehensive
review including all the instrument on critical thinking.

Measuring young children’ critical thinking skills

It has been not emphasized for given groups on instruments. As will be seen in the difference
between X and Z versions of Ennis at al.’s critical thinking skills tests, it was stated that both
groups differ in that practice and measurement although young children’ cognitive processes
have
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a similarity with those of adults (Foss, 1994). It was surveyed on instruments about critical
thinking skills appropriate for cognitive structures of elementary school students. For instance,
as in the instruments of Facione at al., Ennis at al., and Ennis-Weir, Valett (1981), determined
that analysis, synthesis, verbal conceptualism, imagination, implementation and assessment
skills are suitable for elementary school students in his inventory based on objective
assessment. Apart from objective instruments, Hudgins at al. utilized a qualitative approach to
express students’ ideals verbally on a given subject. They uncovered definition, analysis,
inference, establishing a causal connection, and elaboration skills on a story titled ‘The Captain
Watts’. Closely related to dimensions that Hudgins at al. discovered in their instrument, Moss
and Koziol (1991) test embodies definition, analysis, and making causal associations. Although
the present study aims to design simply a scale or a test on critical thinking dispositions, but not
on critical thinking skills, up to now, we tried to make a framework to comprehend critical
thinking. Because it is necessary for being inclined to think critically first before increasing
critical thinking skills (Giindogdu, 2009). s AEnnis (1996) stated, a disposition is to be inclined
to do anything. He also exemplified that the fragility a glass indicates the tendencies towards
broken off when it was hit on any ground. For this reason, it is emphasized on comprehension
and measurement of critical thinking dispositions prerequisite for critical thinking skills. In this
point, it is proceeding to measuring critical thinking dispositions, fundamental focus of current
study.

Measuring critical thinking dispositions

Gilindogdu (2009) pointed out that it is possible to a person acquire not only critical thinking
skills but also has dispositions and habits on critical thinking for thinking critically. Many
theoretician and researchers set forth a plenty of dispositions about critical thinking via either
theoretical review or instrument developments. These dispositions are open-mindedness (Chen,
Cheng, Liu & Tsai; 2011; Ennis, 1996; Facione, Shanchez & Facione, 1994; Irani, Rudd, Gallo,
Ricketts, Friedel, 2007; Park & Kwon, 2007), questioning, skepticism, seeking a truth (Chen,
Cheng, Liu & Tsai; 2011; Ennis, 1996; Siegel, 1988; Facione, Shanchez & Facione, 1994; Park
& Kwon, 2007;), curiosity (Facione, Shanchez & Facione, 1994; Park & Kwon, 2007), and
objectivism (Park & Kwon, 2007; Siegel, 1988). Most research on instrument development
relating dispositions mentioned is concerned with university students Facione, Shanchez &
Facione, 1994; Ennis, 1996). Specially, aiming to measure several dimensions of critical
thinking dispositions for elementary school students in Turkey, the number of instruments is
insufficient. For this reason, the current study aims to develop a scale of critical thinking
dispositions for 3rd and 4th school students. It is thought that the present scale will close the
gap in which the researchers have a difficulty in searching and utilizing an instrument related to
young children’ critical thinking dispositions.

Method

Aiming to develop a valid and reliable instrument to determine critical thinking dispositions for
elementary school students, the current study was designed in cross-sectional survey model.
In such a model, the researcher tries to obtain the data from a particular group of participants
within a given time for once (Cristensen, Johnson & Turner, 2015).

The processes followed in scale development

The subsequent steps were followed in the process of developing critical thinking
dispositions scale: (a) establishing an item pool, (b) consulting expert opinion for items, (c)
pilot study, (d) gathering data for exploratory factor analysis, (e) gathering data confirmatory
factor analysis, (f) obtaining reliability, and (g) reporting.

Establishing an item pool

A survey was performed on many research of scale development related to critical
thinking dispositions before constructing items of the draft scale. At this point, we focused on
dimensions greatly emphasized and agreed by theoreticians, and researchers. For this reason,
the current study
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depends on dispositions agreed by many researchers like open-mindedness (Ennis, 1996; Park
& Kwon, 2007; Facione, Shanchez & Facione, 1994; Grani, Rudd, Gallo, Ricketts, Friedel,
2007,

Chen, Cheng, Liu & Tsai; 2011), questioning, scepticism, seeking a truth (Siegel, 1988;
Ennis, 1996; Park & Kwon, 2007; Facione, Shanchez & Facione, 1994; Chen, Cheng, Liu &
Tsai, 2011), curiosity (Park & Kwon, 2007; Facione, Shanchez & Facione, 1994), and
objectivism (Siegel, 1988; Park & Kwon, 2007). Essential factors or dimensions was
constructed based on dispositions mentioned and an item pool was established.

Consulting expert opinion for items and pilot study

The draft scale was consulted to expert opinion for controlling items. The experts
reviewed whether the items are suitable to relevant dimension foreseen. After necessary
regulations, draft scale was applied to a group of students. It was ready for application after
the feedbacks and assessments from them.

The application data for exploratory factor analysis

The draft version of critical thinking dispositions scale was applied to 3rd and 4th school
students. The data from a group of students was employed to conduct an exploratory factor
analysis. The statistical information of a group of students are presented at Table 1.

Table 1. The statistical information of a group of students for CFA

Variables Categories f %
Gender Female 145 46,8
Male 164 52,9
Class grade 3rd grade 172 55,5
4th grade 145 445

Total 310 100

The study group for CFA consists of 310 elementary school students. 145 female (%46,8) and
164 male (%52,9) students participated in the study. 172 of 310 students (%55,5) is on 3rd grade,
and the rest of them (145) is on 4th grade (%44,5).

The application data for confirmatory factor analysis

A confirmatory factor analysis (CFA) was considered to understand whether the factor structure
explored in EFA accounts for itself. A data was collected for CFA, separately. The scale was
applied to a different group of students to understand the compatibility of the data gathered with
the structure in EFA. The frequency and percentile distributions of a relevant group of students
are reflected at Table 2.

Table 2. The statistical information of a group of students for CFA

Variables Categories f %
Gender Female 152 50,4
Male 149 49,6
Class grade 3rd grade 168 55,8
4th grade 133 44,2

Total 301 100

The study group for CFA consists of 301 elementary school students. 152 female (%50,4) and
149 male (%49,6) students participated in the study. 168 of 301 students (%55,8) is on 3rd grade,
and the rest of them (145) is on 4th grade (%44,2).

Findings

In this section, the findings of EFA, CFA, and reliability of the critical thinking dispositions scale
are reflected.

The results on Exploratory Factor Analysis (EFA)
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The exploratory factor analysis was carried out firstly in the quantitative applications. The
purpose of EFA is reduce a plenty of items in the draft scale into the latent structures
representing essential dimensions of the scale and understand them (Field, 2009). For this
purpose, the KMO (Kaiser Mayer Olkin) coefficient is calculated to answer the question ‘the
data obtained suitable to performing EF’A? (Tabachnick & Fidell, 2013). It is possible to say
that it is favorable to doing the analysis since KMO coefficient (.823) is over .70 (Biiyiikoztiirk,
2011). An analysis type to be considered in EFA is Barlett Sphericity Test. The test supposes
that sample sufficiency in study group is at a given degree and significance level (Sipahi,
Yurtkoru & Cinko, 2010). Barlett Sphericity Test coefficient was calculated as 967,096 and
found to being significant.

The items were rotated via 9999 iterations of Varimax Rotation technique after conducting
necessary prerequisites for EFA. The draft scale with 32 items was reduced into 18 items due to
that any item(s) is(are) not suitable to the relevant factor, that any item is situated into many
factors, that the factor loading of any item is below .35 (Biiyiikoztiirk, 2010; Sipahi, Yurtkoru
ve Cinko, 2010). As a result of EFA, it is concluded that the scale is combined into four factors.

Scree Plot

5

Eigenvalue

0

Component Number

Figure 1. Scree Plot Diagram

Scree plot diagram also points out that the scale consists of four dimensions of which eigenvalues
are upper one (1).

Factors and factor loadings explored in EFA are presented in Table 3.
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Table 3. Factor structure explored via Varimax Rotation Technique

2 3 4

el8. If I regard a person’s behavior that I have seen as a fault, I try to understand the
reasons of the behavior before I accused of him or her.
e25. When | hear my friend's ideas about something different from me, | try to understand
him or her by putting myself in my friend's shoes.
€20. When | hear biased information on a topic, | search and try to learn from dlfferent
sources.
ell. If I regard a person’s behavior I have seen as a fault, I try to understand the reasons
of the behavior before | accused of him or her.
el2. | pay attention to whether there are contradictory words (one is different from what
she said) in the words of those who speak or discuss. For example, someone who says "I 673
make sure that the school and our environment are clean™ says "let the staff clean™ when '
a friend throws garbage on the floor.
€23. | pay attention to whether a person's behavior matches what he says. (For example,
a friend of mine says he loves school first, another time he says “I wish the school never  ,662
existed”).
e26. | pay attention to see if there is an implicit meaning in what someone says. ,648
e3. | don't believe everything | see or hear. | doubt if it's true.
For example, when my friend tells me something about someone, |1 wonder if what they ,379
said is true and I investigate.
e7. | doubt the accuracy of the source (book, television, internet, etc.) of any information 353
I have learned. '
e5. | can say that | am a curious person. 125
el4. When | hear information, I don't believe it right away. | question whether the person
or source providing this information is an expert on the subject. For example, | found 560
some information while researching on the Internet about a topic related to our health. Is ’
the person giving this information a healthcare professional (doctor) or not? I look at this.
e32. When someone brings in information about a friend or acquaintance, | question

. - ,552
where they learned that information.
e21. I question whether the advertising and promotional publications or what the vendors 485
say is true. '
el3. My friends, family and teacher say that | am a curious person. ,386
el15. When my two friends argue, | think my close friend is right. 142
e16. | think the ideas of the people I like are correct. ,680
e24. If my parents argued with a friend, | would think my parents were right. ,639
e28. When | argue with my friends about an issue, I think | am right. ,618

As will be seen at Table 3, the first dimension is stated as open-mindedness due to the statements
like being open against different ideas, considering them, the tendency to listen them even though
it is contrary to thoughts. Second dimension, curiosity disposition comprises seeking innovations,
being interested in anything, being motivated to learning and participated in any event. Third
dimension is named as questioning/ skepticism since search the sources of knowledge he/she has
heard, trying to understand trustworthiness of an information, and learning causal and effects of
any event. In a last dimension, biasness dispositions included characteristics like expressing

his/her ideas objectively, and behaving independently from bias and ideas.

The descriptive statistics and correlations were carried out to comprehend the binary correlations
of latent structures or dimensions in EFA. The purpose to looking at binary correlations is to

diagnosis multi collinearity amongst dimensions.

Table 4. The descriptive statistics and correlations of critical thinking dispositions

N Mean S.D. (1) (2) (3) (4)
Skepticism (1) 301 2,87 ,625 1
Curiosity (2) 301 2,99 ,583 .534** 1
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Open mindedness (3) 301 3,13 ,637 A469** 536** 1

Biasness (4) 301 1,91 ,644 .129* A151* .036 1

It is stated that there is no multi collinearity problem if binary correlations among dimensions are
below .85 (Litch, 1998). The results indicated that Pearson product-moment correlation
coefficients are below this cut-off point.

The findings of reliability

The item-total correlation coefficients and internal consistency reliability were computed to
determine if items in current scale are reliable following the validation studies of the scale. The
data analysis of reliability is shown in Table 5.

Table 5. Item - total correlation coefficients and internal consistency reliability
Dimension

Item Item-total correlation coefficients Internal consistency reliability

Skepticism ell ,459
el8 ,466
e20 527 065
e25 ,339
Curiosity e3 ,349
e7 ,372
el2 425 .603
e23 ,364
e26 371
Open-mindedness e5 ,270
el3 ,324
eld 476 .620
e2l 453
e32 ,382
Biasness vs objectivism €15 431
el6 ,420
e24 341 o1
e28 ,348
Total 742

The results on reliability indicated that item — total correlations in any dimension are .25 upper
level and internal consistency reliability is above .60 (Field, 2009).

The results on Confirmatory Factor Analysis (CFA)

A Confirmatory factor analysis (CFA) was conducted to comprehend whether the scale consists
really of dimensions explored via EFA. CFA is a common type used inn Structural Equation
Modelling to assess the construct validity of points obtained from instrument in psychology and
education (Sun, 2005). A comparison of reference points for goodness indices and measurement
values observed in CFA is presented in Table 6.
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Table 6. A comparison of reference points for goodness indices and measurement values observed
in CFA

Measurement Excellent goodness Acceptable A degree of
values goodness

CMIN 172,64
SD 129
CMIN/ sd 1,338 0<y2 /df<2 2<y2 /df<3 Excellent goodness
p ,006 .05> Not suitable
IFI ,949 0,95<GFI<1,00 0,90<GFI<0,95 Excellent goodness
CFI ,947 0,97<CFI<1,00 0,95< CFI <0,97 Acceptable
TLI ,940 L95<TLI<I ,90<TLI<, 94 Acceptable
RMR 0,47 ,005>RMR ;,06<RMR<,08 Excellent goodness
RMSEA ,034 OSRMSEAS0,0S 0,0SSRMSEAS0,0g Excellent goodness

Kline (2005) and Sun (2005) proposed that chi-square test (x2, p, x2/df), RMSEA, CFl and SRMR
values at least should be reported while performing CFA in a study of scale development. Based
on parameters and reference points accepted for these parameters (Hu & Bentler, 1999; Kline,
2005), it is pointed out that the goodness indices of the model are acceptable, and superior.
Widely used in CFA, chi-square value is also utilized to obtain other indices for goodness. It
measures if the covariance matrices derived from the model represents a covariance of population.
In other words, it deals with a fit between hypothesized model and the data collected. Derived
from using maximum likelihood method, Chi-square statistic is used commonly to assess the
goodness for the model. When chi-square reach a low value by degree of freedom (upper level
from significance), it is said that the model indicates good fit (Alavi et al. 2020). Cole (1987) set
forth that the general fit of the model is excellent when chi-square/df ratio is ¥2/df<2. It is stated
that that chi-square/ df ratio is fit is sufficient for the model although significance value (p) is
<.05, another goodness index for the model (Meydan & Sesen, 2010).
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Figure 1. A measurement model of critical thinking dispositions scale

Comparative Fit Index (CFI) is one of the comparative fit indices to contrast the covariance matrix
of the model with ‘zero’ hypothesis and covariance matrix estimated in the model. CFI value is
acceptable fit according to the cutoff point (CFI>.95) of Hu & Bentler (1999) proposed. Tucker-
Lewis Index (TLI) called as Non-Normed Fit Index (NNFI) in some guantitative data analysis
software (AMOS) was founded as acceptable for the model in current study (Tucker & Lewis,
1973; Hu & Bentler, 1999). Root Mean Square Residual (RMR), a fit index on residual, measures
the difference between covariance observed and covariance estimated. It can be said that the
model is fit since the index is close to zero (0). With RMR, RMSEA (Root Mean Square Error of
Approximation) qualifies the difference between matrix observed and matrix produced. It points
out a good fit if the difference is minimum (Hu & Bentler, 1999).

The results showed that regression coefficients range from.31 to .72 in first order confirmatory
factor analysis.

Results, Discussion & Suggestions

It was concluded that critical thinking dispositions scale for 3rd and 4th school students is valid
and reliable in current study. Critical thinking dispositions observed in previous studies on
instrument development were determined firstly in the steps to be followed in a study of scale
development (DeWellis, 2017). A pool of items was composed constructing items on disposition
agreed. A pilot study was performed after it was reviewed by experts. Both EFA and CFA were
performed for validation processes. The data was applied to separate groups since performing
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both EFA and DFA on data from same group causes a tautology (Dogan, Soysal & Karaman,
2017). As it is stated, four dimensions including skepticism, curiosity, open-mindedness, and
biasness were discovered on agreed. The results from CFA point out that the first order
associational CFA model explored and supposed in EFA was confirmed

There are some instructions to be followed in applying the scale to students.

The statements of critical thinking should be read to students by the instructor since
critical thinking is complex and abstract. The students may not understand them alone reading
as they are studying at 3rd and 4th school students.

The statements should be read carefully and proceeded step by step, and the instructor ensure
that students comprehend the statements in that scale.

The critical thinking dispositions scale is Likert type with a fourth point consisting 18 items, 4
dimensions in current study. The scale was designed and developed in special, but it
is recommended that a study of validation and reliability should be conducted for secondary
school students. In present scale, it is graded as 4 points ranging 1 (I certainly do not agree)
to 4 (I certainly do agree). But it is recommended that the rating of the scale can be used as 1 (I
do not agree) and 3 (I do agree). Moreover, items in Biasness should be pointed reversely.

Information on Ethic Board Approval

The Ethic Board Approval was received from Usak University, with decision (2020-134),
on 10.12.2020.
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Genisletilmis Tiirkce Ozet

Giris

Bilgi ve beceriler bir egitim sistemi ve programlarinin hig¢ siiphesiz en temel hedeflerindendir.
Egitim programlarimin bir¢ogu daha 6zel bir anlamda diisiinme becerilerini bir egitim ideali
gormektedir (Siegel, 1991). Yapilandirmaci egitim anlayisa dayanan egitim programlari, bilgiyi
sadece Ogrencilere aktarmayi degil, 0grencilerin 6grendikleri iizerinde diislinebilmesini 6n
gormektedir. Biligsel alanda egitimde akil yiirlitme ve diisiinme becerileri olmak iizere esasinda
elestirel diisiinme, bir egitim programinin kazanimlari arasinda goz Oniinde bulundurulmasi
gereken bir diisiinme becerisidir. Clinkii elestirel diistinme 6grencilerin bilimsel ya da sosyal
meseleler lizerine fikirlerini ifade etme, karar verme, planlarini olusturma ve sorunlarini
¢ozmesine yardim eder (Qablan, Sahin & Hashim, 2019). Yirminci ylizyilda &grencilerin
akademik ve mesleki basarilarina katki saglayan 6nemli bir beceri olarak tanimlanan elestirel
diistinme modern igyerlerinin artan ihtiyaglar1 ve yiiksekdgretimde hesap verebilirlik durumlar
dolay1 6n plana ¢ikmigtir. Bu nedenle egitimciler ve isverenler, 6grencilerin egitimleri boyunca
elestirel diisiinme becerilerinin gelisimin biiylik 6énem vermektedirler (Shaw ve arkadaslari,
2020). Bu yiizden bu ihtiyac1 karsilayan bir beceri olan elestirel diisiince hem egitim programlarin
bir ¢iktis1 olmakla birlikte hem de 6grencilerin 6grenme niteligini ve okul basarilarini artiran bir
beceri olarak goriilmektedir (Coffman, 2013; Huber & Kuncel, 2016; Walter & Walter, 2018).

Ust diizey diisiinme becerisi olan elestirel diisiince, icerdigi asamali karmasik bilissel siiregleri
itibariyle 6gretimi ve 6l¢iilmesi de uzmanlik gerektiren bir ugrastir (Schafersman, 1991). Elestirel
diisiincenin egitim programlarina entegre edilmesi ve dgretilmesi kadar onun etkili bir sekilde
Olciilmesi de egitim siirecinin bir boyutudur.

Gundogdu’nun (2009) ¢alismasinda da belirttigi gibi, bir kisinin elestirel diisiinebilmesi, sadece
elestirel diigiinme becerilerine sahip olmasi ile degil, ayn1 zamanda elestirel diisiinme egilimlerine
sahip olmasi ve aligkanliga doniistiirmesi ile miimkiindiir. Yine ¢aligmalara bakildiginda, bircok
teorisyen ve arastirmaci calismalarinda, ya kuramsal incelemelerle ya da oOlgek gelistirme
calismalar1 ile farkli yas gruplarindaki Ggrencilerin sahip olmasi gereken elestirel diisiinme
egilimleri ortaya konmustur. Bu egilimler; acik fikirlilik (Ennis, 1996; Park & Kwon, 2007;
Facione, Shanchez & Facione, 1994; Grani, Rudd, Gallo, Ricketts, Friedel, 2007; Chen, Cheng,
Liu & Tsai; 2011), sorgulama, siiphecilik, dogruyu arama (Siegel, 1988; Ennis, 1996; Park &
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Kwon, 2007; Facione, Shanchez & Facione, 1994; Chen, Cheng, Liu & Tsai; 2011), merak (Park
& Kwon, 2007; Facione, Shanchez & Facione, 1994) ve tarafsizlik ya da nesnelliktir (Siegel,
1988; Park & Kwon, 2007). Bahsedilen egilim ya da 6zellikleri merkeze alan ¢alismalarinda
bir¢cogunda liniversite diizeyinde (Facione, Shanchez & Facione, 194; Ennis, 2007) 6grenim goren
ogrencilerin egilimlerini belirlemeye yoneliktir. Ozellikle Tiirkiye’de ilkokul &grencilerinin
elestirel diisiinme egilimlerini farkli boyutlardan ele alan ve 6l¢meyi hedefleyen veri toplama
araclariin sayisi olduk¢a azdir. Bu nedenle, bu ¢aligma ilkokul seviyesinde 3. ve 4. sinif
diizeyinde 6grenim goren Ogrencileri i¢in bir elestirel diisiinme egilimleri dlgegini gelistirmeyi
hedeflemistir.

Yontem

[lkokul dgrencilerinin elestirel diisiinme egilimlerini belirlemeye yonelik gegerli ve giivenilir bir
O0lcme aracinin gelistirilmesinin hedeflendigi bu aragtirma, kesitsel tarama modelinde
kurgulanmistir. Bu modelde tasarlanan arastirmalarda, arastirmaci genelde belirli bir zaman
araliginda belirli bir grup tizerinde tek seferligine mahsus, belirli bir zaman Kkesitinde
katilimeilardan veri toplamaya ¢alisir. Olgme aracinin gelistirildigi calismalarda ya dnce nitel
daha sonra nicel uygulamalarla desteklenen sirali kesfedici karma desen ya da nitel veriye ihtiyag
duyulmadigi anlarda ise sadece nicel uygulamalarla tek seferligine verilerin toplandigi kesitsel
arastirma modeli kullanilir (Gistensen, Johnson & Turner, 2015).

Elestirel diisiinme egilimleri 6l¢eginin gelistirilme siirecinde sirastyla su adimlar takip edilmistir:
(a) madde havuzunun olusturulmasi, (b) maddelerin uzman goriisiine basvurulmasi, (c) pilot
uygulamasi yapilmasi, (d) agimlayici faktor analizi i¢in veri toplama ve (e) dogrulayici faktor
analizi i¢in veri toplama, (f) yap1 gegerligi ve (g) giivenirlik analizlerinin gergeklestirilmesi ve (h)
raporlamadir.

Bulgular

Belirtildigi gibi 6lgegin nicel uygulamalar1 kapsaminda ilk olarak éimlayici Faktor Aalizi
yontemine bagvurulmustur. BAla amag¢ hazirlanan taslak madde havuzundaki ¢ok miktarda
maddeyi 6l¢egin yapilarini temsil eden gizil yapilara indirgemek ve anlamaktir (Field, 2009). Bu
amagcla toplanan verilerin é&imlayic1 Faktor #Aalizi yapmaya elverisli mi degil mi? sorusuna
yanit aramak i¢in KMO(Kaiser Mayer (kin) katsayisina bakilir (Tabachnick & Fidell, 2013).
Afasonucunda elde edilen KM (katsayisinin .70’in tistiinde oldugu i¢in (.823) elde edilen verinin
BAsa uygun oldugunu sdylemek miimkiindiir (Biiyiikdztiirk, 2011). Bu asamada goz oniinde
bulundurulmasi gereken bir analiz de Barlett kiiresellik testidir. Barlett kiiresellik testi ile verinin
toplandig1 ¢aligma grubundaki drneklem yeterliginin belirli diizeyde ve anlamli olmasi1 dngdriiliir
(Sipahi, Yurtkoru & Cinko, 2010). Test sonucunda testin anlamli oldugu sonucuna ulasilmistir
(Barlett kiiresellik katsayisi= 967,096; p<.00).

BAgin gerekli 6n kosulun saglanmasindan sonra Varimax Dik Dondiirme teknigi ile 9999
yinelemeli olarak maddeler dondiiriilmiistiir. Taslak halde 32 maddeden olusan 6l¢ek bu analiz
sonucunda ilgili faktor yapisindaki diger maddelerle anlam biitiinliigii olmamasi, bir maddenin
ayni zamanda diger bir faktor altinda toplanmasi ya da faktdr yapisinin .35’in altinda bir faktor
yiikiinii almasindan dolay1 18 maddeye indirgenmistir (Biiyiikoztiirk, 2010; Sipahi, Yurtkoru ve
Cinko, 2010). Faktor analizi nihayetinde 6l¢egin yapisinin dort faktorde birlestigi saptanmisgtir.

Tablo 3’te de goriilecegi iizere, birinci faktor altinda farkli fikirleri agik olma, géz Oniinde
bulundurma, diislincelerine ters olsa da dinleme egilimde ifadeleri yansitan maddeler yer aldig1
icin bu boyuta ‘acik fikirlilik’ olarak isimlendirilmistir. Tkinci faktdr, yenilikleri arama, ilgi
duyma, 6grenmeye ve katilima etkin bir sekilde motive olma 6zelliklerinden dolay1 ‘merak’ ad1
verilmistir. rica, duydugu bilgilerin kaynagini aragtirma, dogrulugunu anlamaya ¢alisma ve

olaylarin neden-sonucglarint 6grenme ifadelerinden Otiiri  sorgulama/siiphecilik olarak
nitelendirilmistir. Dahasi, son faktor olan nesnellik faktorii ise, diisiincelerini objektif bir sekilde

2044



Akar, C. - Uluginar, U. 2031-2047

ifade etme, farkli 6nyargi ve diisiincelerden ayr1 olarak nesnel bir sekilde hareket etme anlamlarini
icermektedir.

Yapilan giivenirlik analizleri sonucunda her bir boyutta yer alan maddelerin madde toplam
korelasyonlariin dngdriilen .250 degerinin iizerinde oldugu, ayrica i¢ tutarlilik parametresi olan
Cronbach alfa katsayilarinin ise .60’1n iizerinde oldugu goriilmiistiir. Bu sonuglar, 6l¢egin hem
maddelerinin hem de boyutlarin genel anlamda giivenilir yapida oldugunu gostermistir (Field,
2009).

Amlayici faktor analizi ile bilesenleri kesfedilen dlgegin gergekten saptanan boyutlardan olusup
olugmadigini anlamak i¢in Dogrulayici1 Faktor Aalizi (DFAyapilmistir. Kline (2005) ve Sun
(2005) bir dlgek gelistirme galismasinda DF2y1 yaparken en azindan Kikare model testi (x2, p,
x2/sd), RMSEA, CFI ve SRMR uyum indislerinin raporlanmasi gerektigini one siirmiistiir. Bir
Olcek gelistirme calismasi igin referans kabul edilen (Hu & Bentler, 1999; Kline, 2005)
parametreler ve parametrelerin referans kabul araliklarina bakildiginda, modelin uyum
indislerinin kabul edilebilir uyum ya da miikkemmel uyumda oldugu géze carpmaktadir.

Sonug, 4rtima ve oneriler

Astirmanin amaci dogrultusunda gelistirilen ilkokul 3. ve 4. siif dgrencileri igin elestirel
diistinme egilimleri 6lgeginin gegerli ve giivenilir oldugu sonucuna ulasilmigtir. Esasinda bir
Olcek gelistirme ¢aligmasinin (DeVellis, 2017) takip edilmesi gereken adimlardan 6ncelikle alan
yazin ile mevcut Olgek gelistirme calismalarinda gozlenen elestirel diisiinme egilimleri tespit
edilmistir. Uzlasilan egilimler tizerinde maddeler olusturularak bir madde havuzu
olusturulmugtur. Maddelerin ilgili alan uzmanlarinca gozden gegirildikten sonra bir pilot
calismasi yapilmistir. Olgegin uygulamaya hazirlik adimi bitiminin ardindan énce agimlayici
faktor analizi i¢in bir 6grenci grubuna uygulamalari, ardindan da EFAla kesfedilen yapinin
baska bir 6grenci grubunda teyidini saglamak {izere bir dogrulayici faktor analizi yapilmustir.
1 6grenci grubunda hem éimlayici faktdr analizi (BAile dogrulayici faktor analizinin
(DFAuygulamalarmin istatistiksel olarak totolojiye yol acacagindan farkli 6grenci grubuna DFA
icin bir uygulama gergeklestirilmesi uygun goriilmiistiir (Dogan, Soysal & Karaman, 2017).
Sonuglarda da belirtildigi gibi, agimlayici faktér analizinde alan yazin taramasinda uzlasilan
merak, siiphecilik, acik fikirlilik ve nesnellik adi altinda dort temel boyut kesfedilmigtir. DFA
sonuclarindan hareketle bu boyutlarin ayr1 bir calisma grubu iizerindeki uygulamasinda
gergeklestirilen birinci diizey iliskili DF Aonuglar1 da EF Aonrasinda kesfedilen ve varsayilan
modeli dogruladigini gostermistir. Bu g¢aligma kapsaminda gelistirilen elestirel diistinme
egilimleri 6lgegi 18 madde, 4 boyuttan olusan dortlii likert tipinde bir 6lgme aracidir. Ozellikle
ilkokul 3. Ve 4. Simif 6grencileri i¢in uygulanmistir. Acak ortaokul diizeyindeki 6grenciler
i¢inde bir gegerlik ¢alismasinin yapilabilecegi onerilmektedir.

Ek. Elestirel diisiinme egilimleri Tiirk¢e versiyonu

ELESTIREL DUSUNME Hichir | pazen | C0Bu | Her
Zaman Zaman | Zaman
Olgunluk ve Agik Fikirlilik () () () ()

11- Yanlis oldugunu distindigim bir davranis
gorirsem, o kisiyi suglamadan 6nce, bu davranisin () () () ()
nedenini anlamaya ¢alisirim.

18- Bana vyanhls gelse bile karsimdaki kisinin
soylediklerini dinler ve anlamaya ¢alisirim.

() () () ()
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20- Bir konuda yanli (tarafh) bir bilgi duydugumda, o
konuyu farkh kaynaklardan da arastirir ve ()
ogrenmeye calisirim.

25- Arkadasimin bir konuda benden farkli bir
duslincesini duydugum zaman, kendimi arkadasimin ()
yerine koyarak onu anlamaya ¢aligirim.

Dikkatli olma ve Siiphecilik

3- Her gordigime veya duyduguma inanmam.
Dogru olup olmadigimdan stiphe ederim.

Or: Arkadasim bana birisi hakkinda bir sey ()
soylediginde acaba séyledikleri dogru mu diye
disiinir ve arastiririm.

7- Ogrendigim bir bilginin kaynaginin (kitap,
televizyon, internet vb.) dogrulugundan siliphe ()
ederim.

12- Konusan veya tartisanlarin sézlerinde birbiri ile
celisen (bir soyledigi ile diger soyledigi farkh olan)
sozleri var mi diye dikkat ederim.

Ornedin “okulun ve ¢cevremizin temiz olmasina dikkat
ederim” diyen birinin, bir arkadasi yere ¢op attiginda
“birak gérevliler temizlesin” demesi gibi.

23- Bir kimsenin bir soyledigiyle davranislari uyumlu
mu diye dikkat ederim. (6rnegin bir arkadasim once
okulu ¢ok sevdigini sdyllyor, baska bir zaman “keske
okul hi¢ olmasa” diyor)

26- Bir kimsenin soylediklerinde Ustu kapali-imalh bir
anlam var mi diye dikkat ederim.

Meraklilik ve Sorgulama ()

5- Merakl bir insan oldugumu soyleyebilirim. ()

13- Arkadaslarim, ailem, 6gretmenim merakh bir
insan oldugumu soyler.

14- Bir bilgiyi duydugumda hemen inanmam. Bu
bilgiyi veren kisi veya kaynak konunun uzmani mi
degil mi diye sorgularim.

Orn. internetten saghgimizla ilgili bir konu hakkinda ()
arastirma yaparken bazi bilgiler buldum. Bu bilgiyi
veren kisi saglik uzmani (doktor) mi, degil mi? Buna
bakarim.
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21- Reklam ve tanitim amach yayinlarin veya
saticillarin  soylediklerinin dogru olup olmadigini () () () ()
sorgularim.

32- Bir arkadas veya tanidigim hakkinda bir kimse bir
bilgi getirdiginde bu bilgiyi nereden 06grendigini () () () ()
sorgularim.

Yanlilik / Nesnellik () () () ()

15- iki arkadasim tartistiginda yakin arkadasimin
hakli oldugunu distnGrim.

16- Sevdigim insanlarin dislincelerinin dogru
oldugunu distntrim.

24- Annem veya babam bir arkadasi ile tartissa,
anne-babamin hakli oldugunu dislinirim.

28- Bir konuda arkadaslarimla tartistigim zaman hakh
oldugumu disindrim.

Not:
Olgek, dortlii puanlama tipindedir. 4 boyutta, 18 maddeden olusmaktadar.

15,16,24. 28. maddeleri ters kodlanmasi gerekmektedir. Puanlanirken nesnellik o6zelligi
baglaminda yorumlanmalidir. Anket maddeleri 6grencilerin anladigindan emin olmak igin
uygulayic1 tarafindan okunmali ve kontrol edilmesi uygun olacaktir. Ozellikle, italik
aciklamalarin oldugu ifadeler de okunmasi anlamay1 kolaylastiracaktir.
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