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The Investigation of Spatial Skills of Prospective Teachers with
Different Cognitive Styles

Yrd. Dog. Dr. Sefa DUNDAR
Abant izzet Baysal Universitesi
Egitim Fakdltesi
sefadundar@gmail.com

Abstract: The differences between information processing abilities and the tendencies of
individuals with different cognitive styles stem from individual differences. Although the number of
research studies conducted in this area has been rapidly rising, there are many questions that have not yet
been answered. With this aim, the spatial abilities of prospective teachers with different cognitive styles
were examined in this study. The Group Embedded Figures Test was used to examine the cognitive style
differences of the prospective teachers; and with the help of this test, the prospective teachers were
categorized into two groups: field dependent and field independent. The Spatial Visualization Ability Test
was used to examine the spatial ability of the prospective teachers, and it was found that there is a
statistical significance between the spatial abilities of the prospective teachers with different cognitive
styles. Moreover, the prospective teachers with field independent cognitive styles are more successful than
the prospective teachers with field dependent cognitive styles on the spatial ability test. When the scores of
the spatial visualization test were examined in terms of gender, it was found that the males were more
successful than the females.

Key Words: cognitive style, spatial skills, prospective mathematics teacher

Bilissel Stilleri Farkli Ogretmen Adaylarinin Uzamsal Becerilerinin
incelenmesi

Ozet: Bilissel stillere sahip bireylerin bilgi isleme becerileri ve egilimleri arasindaki farkliliklar
bireysel farkliiklardan dogmaktadir. Bu alanda yapilan arastirmalar hizla artsa da heniliz ¢dziime
kavusturulmamis bircok soru bulunmaktadir. Bu ¢alisma da, farkl bilissel stilleri sahip olan 6gretmen
adaylarin uzamsal becerileri incelenmistir. Ogretmen adaylarinin bilissel stillerinin farkliliklarini incelemek
icin bilissel test olarak Grup Sakli Sekiller Testi kullaniimistir. Bu test ile birlikte 6gretmen adaylari alan
bagimli ve alan bagimsiz olarak iki gruba ayrilmistir. Ogretmen adaylarinin uzamsal becerilerini incelemek
icin ise Uzamsal Gorsellestirme Beceri Testi kullaniimigtir. Bilissel stilleri farkli olan 6gretmen adaylarinin
uzamsal becerileri arasinda anlamli farklihk bulunmustur. Alan bagimsiz bilissel stile sahip 6gretmen
adaylarinin alan bagimlilara gore uzamsal beceri testinde basarili olduklari bulunmustur. Uzamsal
gorsellestirme testi puanlari cinsiyet degiskeni agisindan incelendiginde erkeklerin kizlara gére daha basaril
olduklari bulunmustur.

Anahtar Kelimeler: Bilissel stil, uzamsal beceri, matematik 6gretmen adayi



Biligsel Stilleri Farkli Ogretmen Adaylarinin Uzamsal Becerilerinin Incelenmesi
Sefa DUNDAR

1. INTRODUCTION

The concepts and methods derived from the work on cognitive styles over the past two
and a half decades are being applied at an ever increasing rate to research the problems of
education (Witkin, Moore, Goodenough, & Cox, 1977). The cognitive style, learning style and
instructional preference differ among individuals, and researchers, educators, the developers of
educational materials and, most importantly, the learners themselves notice these differences
(Curry, 2002). Cognitive style manifested in an educational setting is important because a

particular cognitive style can promote or stifle learning (Saracho, 1998).

One of the opportunities offered in education by cognitive style in the learning process is
to provide an understanding of individual differences (Dindar, 2013). Individual differences are
one of the important concepts put forward by studies in the areas of education and teaching in
recent years (Karacam & Ates, 2010). A cognitive style is composed of the characteristics of
individuals that influence how they respond and function in different situations (Saracho, 1998).
Individual differences in performance in body-adjustment situations are very similar to those

described for the rod and frame situation (Witkin et al., 1977).

Field dependence-independence is based on the individual’s confidence on the context to
extract specific meaning, and it is directly related to how humans actually perceive, organize and
process information (Witkin et al., 1977). Field dependence-independence was originally
conceived as a neutral style dimension, in that field dependent subjects were considered to be as

well-adapted to their environment as field independent subjects (Tinajero & Paramo, 1998).

Thompson (1988) states that the characteristics of field dependent and field independent
individuals are as follows: Field independent students can select data in an unconstructed data
area, and are more prone to generalize. Field dependent students accept concepts and theories
as they are presented to them, and are less successful in generalization. Analytical, individual,
high intrinsic motivation, thinking spatially, niggling and having visual perspectives are the

adjectives used to define field independent individuals (Reiff, 1996).

Witkin (1971) discovered that field independent (Fl) individuals, when compared to field
dependent (FD) ones, were more capable of restructuring the perceptual field or imposing a
structure if one was missing. Among the cognitive styles identified to date, the field dependence-
independence dimension has been the most extensively studied and has had the widest

application to educational problems (Witkin et al., 1977).
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Field dependence-independence is a rather stable trait with a pervasive effect on the way
an individual interacts with his environment (McLeod, Carpenter, McCornack, & Skvarcius, 1978).
The aptitude selected for the study was Witkin's field dependence-independence dimension of
cognitive style. The dimension of cognitive style that has received the most attention in this

regard is field dependence-independence (Witkin, Dyk, Fattuson, Goodenough, & Karp, 1962).

Field independent people are characterized by their ability to distinguish and coordinate
items extracted from a complex stimulus context that may be confusing for others. Field-
dependent people, however, tend to preserve the holistic nature of the stimulus and conform to
the prevailing field (Roberge & Flexer, 1983). The differences between field independent and field
dependent cognitive styles are related to notions of discovery learning in mathematics (McLeod
et al., 1978). Cronbach and Snow (1977) prefer to view field independence as a component of

general ability rather than as a cognitive style.

Numerous studies have shown that spatial ability is positively related to achievements in
mathematics (Battista, 1981; Battista, Wheatley, & Talsma, 1982), and as such, spatial ability and
cognitive development seem to be important factors in learning mathematics (Battista et al.,
1982). Numerous studies have reported a correlation between the measures of FDI and various
types of abilities, specifically general intelligence and spatial aptitudes (Tinajero & Paramo, 1998).
Some authors have also suggested that these findings may be attributable to the covariation of

FDI and general intelligence and/or spatial ability (Tinajero & Paramo, 1998).

The purpose of the present study was to examine the effects of field dependence-
independence and the level of the spatial skills of prospective teachers in mathematics education

courses.
Research Questions:
1- What is the difference between spatial visualization and cognitive style?
2- What is the significance of sex differences in spatial ability?
2. METHOD
2.1. Design and Subjects

This study undertook a correlationary design to explore the hypotheses. Correlation

design models are models aiming to determine the existence and/or degree of covariance among
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two or more variables (Karasar, 2005; Crano & Brewer, 2002). In this study, the relationships

between cognitive styles and spatial abilities of prospective teachers are examined.

A total of 96 prospective teachers (54 female and 42 male), aged between 18 and 19
years, who were students of the Primary Mathematics Education Department, took part in this
study. Moreover, only the right-handed prospective teachers were included in the study, and the

participants were asked to participate in this study voluntarily.
2.2. Instruments

Field dependence-independence was evaluated using the Group Embedded Figures Test
(Witkin, 1971), which is a modified version of the Embedded Figures Test for use with groups
(Witkin, 1971). This group test was developed by Oltman, Raskin and Witkin (1971), and was used
as a measure of cognitive style. The test consisted of 3 sections. The first section was given for the
purpose of practice and included 7 items, while both the second and third sections contained 9
items each. The total time for completing the test was 12 minutes, and the total number of
figures correctly located provided the total test score (Tinajero & Paramo, 1997). The possible

scores that one could obtain ranged from 0 to 18.

The hand determination test was used for hand preference, as there is a direct
relationship between hand dominancy and hemisphere dominancy. The brain area was
determined according to the hand preference (Soysal, Arhan, Aktlrk, & Can, 2007; Glindogan,
Yazci, & Simsek, 2007). The hand preference is related to the functions of the right and left
hemispheres (McMahon & McMahon, 1982); therefore, by taking the scales used in the literature
into account, the Oldfield Hand Preference Scale was used to determine which hand was used by
the participants (Diindar, 2013; Kalaycioglu, 1995; Oldfield, 1971; Tan, 1988). This test showed the
hemisphere functions of the prospective teachers with different cognitive styles, which are
related with their hand preference. The scale consisted of 10 questions determining which hand
was used in motions related to handicrafts frequently encountered in daily life. Scoring ranged
between -100 and 100 (Tan, 1988), and the participants in the study were selected among those

whose hand preference scores were between 60 and 100.

The Purdue Spatial Visualization Test was used to determine the spatial ability levels of
the participants. This test was developed by Roland Guay in 1976, and was comprised of three
sections: object development, rotations and views. Each part contained 12 questions, and as a

result of the statistical computations, the validity of the test was found to be higher than .80
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(Battista et al., 1982; Guay, 1980). This instrument was translated into Turkish and validated by

Kosa (2011).

2.3. Procedure and Data Analysis

All tests were administered by the author (The Group Embedded Figures Test, The Purdue
Spatial Visualization Test). The prospective teachers were first administered the cognitive style
test, and after one day, they were administered the spatial visualization test (three sessions). The
prospective teachers who scored 10 or lower were classified as FD, and those who scored 11 or
higher were classified as Fl. Based on this scheme, 50 prospective teachers were classified as FD
learners, and 46 as Fl learners. The cut-off scores were decided by considering the cut-off scores
reported by other researchers (Blanton, 2004; Banks, 2002; Bahar & Hansell, 2000). The
difference between the cognitive style and spatial ability was evaluated by the Independent

Samples T-Test. Moreover, the spatial ability was also examined in terms of gender.
3. RESULTS

The means, standard deviations and t-tests for the test scores are presented in Tables 1, 2

and 3. The mean scores on the GEFT for the groups tested are listed in Table 1.

Tables 1: The Classification of The Prospective Teachers According to The Scores

Obtained from GEFT Test

Situated cognitive Maximum Mean n
Field dependent (FD) 10 7,32 50
Field independent (FI) 18 13,48 46

Tables 2: t-Test Scores of the Spatial Visualization Test of the Prospective Teachers According to Cognitive

Styles

Test Section Coghnitive Styles N X S sd t p

FI 46 7,86 2,82 94 4,851  ,000
Developments

FD 50 5,34 2,27

FI 46 6,34 3,13 94 4,886 ,000

Rotations
FD 50 3,68 2,16
FI 46 5,17 2,83 94 2,747  ,007
Views
FD 50 3,72 2,34

The results of the independent t-test are given in Table 2. When Table 2 is examined, it

can be seen that there is a difference between the scores of the prospective teachers with
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different cognitive styles on the Spatial Visualization Test. It was found that the FI prospective
teachers’ development, rotations and views scores were higher than the FD prospective teachers’
development, rotations and views scores. This result can be interpreted as there being a
significant relationship between the spatial skills and the cognitive styles of the prospective

teachers.

Table 3 shows the t-test results of the scores of the Spatial Visualization Test in terms of

gender.

Tablo 3: t-Test Results of The Spatial Visualization Test of The Prospective Teachers Scores According to

Gender
Test Section Gender N X S sd t p
Male 42 8,5 2,87 94 2,618 ,01
Developments

Female 54 6,27 2,73

Male 42 7,91 2,87 94 3,954 ,000
Rotations

Female 54 4,53 2,75

Male 42 8,75 2,45 94 7,558 ,000
Views
Female 54 3,79 2,07

The section scores of the Spatial Visualization Test indicate a significant difference
according to gender with respect to the development, rotations and views of the female
prospective teachers. This result can be interpreted as a significant relationship between spatial

visualization skills and gender.
4, DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

In this study, it was found that there is a significant relationship between the spatial skills
of Fl prospective teachers and FD prospective teachers, who are categorized according to their
cognitive styles. The difference is in favor of the Fl prospective teachers, who were more
successful than the FD prospective teachers on the sections of development, rotations and views
of the Purdue Visualization Test. Reiff (1996) states in his study that field independent individuals
can think more spatially than the FD ones. Additionally, when the scores of the test are examined
according to gender, the scores of the males are significantly better than the scores of the females
on the three sections of the test. This result indicates that the male prospective teachers’ spatial

skills are better than the skills of the female ones.

Bartin Universitesi Egitim Fakiiltesi Dergisi Cilt 3, Say1 1, s. 102 - 112, Yaz 2014, BARTIN - TURKIYE
Bartin University Journal of Faculty of Education Volume 3, Issue 1, p. 102 - 112, Summer 2014, BARTIN - TURKEY



Biligsel Stilleri Farkli Ogretmen Adaylarinin Uzamsal Becerilerinin Incelenmesi
Sefa DUNDAR

These results stem from individual differences, in that the prospective teachers differ
according to their cognitive styles. Thanks to individual differences, it can be seen that an
individual differs in situations of behavior, intellectual activity, etc... Therefore, individual
differences become important in environments such as education. Because of the fact that there
may exist differences in situations (e.g., information processing, storage and retrieval), the
education and thinking level of an individual can change. This situation can affect teaching
situations in classrooms. Moreover, when the brain activation structures of students with
different cognitive styles were examined, it was found that FD students make more efforts than Fl
ones (Dlindar, 2013). Additionally, when the brain wave signals obtained by electro-physiological
measures were examined, it was found that the FD prospective teachers were more chaotic than
the Fl prospective teachers (Dlindar, 2013). Hence, individual differences are also important in

brain functions.

It was observed that the research conducted in this field is insufficient. Therefore, for the
individual differences to be understood, there is a need for additional investigations using

different samples, tests and conditions.
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GENIS OZET
Egitim ve 6gretim alaninda yapilan galismalarda 6nemli kavramlardan birisi bireysel farkliliktir. Bireylerin

bilgi isleme becerileri ve egilimleri arasindaki farklilik bireysel farkliliktan dogmaktadir. Bu alanda yapilan
arastirmalar hizla artsa da heniiz ¢éziime kavusturalmamis bircok soru bulunmaktadir. Bireysel farklilk ile ilgili
¢alismalar incelendiginde 6n plana gikan bilessel stillerdir. Bilissel stil bireyin bilgi isleme siireglerinin isleyisindeki
algilama, sorun ¢ozme, dlsiinme hatirlama bigiminde ifade edilmektedir. Zihinsel siureglerin anlasiimasinda

ogrencilerin bilissel stillerinin bilinmesi egitimcilere dnemli 6lglide yardim saglayacagi diistiniimektedir.

Biligsel stil izerine yapilan ¢alismalar incelendiginde alan bagimli-bagimsiz bilissel stil calismalari 6n plana
ciktigl gorilmektedir. Alan bagimli-bagimsiz bireylerin 6zelliklerini su sekilde ifade edilmektedir; alan bagimsiz
bireyler yapilandiriimamis bilgi alanlarinda bilgiyi secgebilirler, analitik, detayci ve gorsel bakis agisina sahip, alan
bagimli bireyler ise kendilerine sunulan kavram ve kuramlari oldugu gibi kabullenirler, genelleme yapabilmede

daha az basarilidirlar.

Matematik 6grenmede uzamsal gorsellestirme yeteneginin en dnemli yeteneklerden birisi oldugu kabul
edilmektedir. Bu yeteneginin etkinlikler, materyaller vb. araclarla birlikte egitim verildiginde gelistirilebildigi
arastirmacilar tarafindan ortaya koyulmustur. Dolayisiyla bu yeteneginin bilissel stil ile ilgili olmasi bireysel farklilik
acisindan 6nem arz ettigi distiniilmektedir. Bu arastirmanin amaci 6gretmen adaylarinin bilissel stillerine gére

uzamsal becerileri arasindaki farkliliklari belirlemektir.

Bu arastirma da iliskisel tarama modeli kullanilmistir. iliskisel tarama modelleri, iki ve daha ¢ok sayidaki
degisken arasinda birlikte degisim varligini ve/veya derecesini belirlemeyi amaglayan arastirma modelleridir. Bu
arastirmada 6gretmen adaylari bilissel stilleri ile uzamsal becerileri arasindaki iliski incelenmistir. Yaslari 18 ile 19
arasinda olan ve bir devlet Universitesinin ilkogretim matematik 6gretmenligi anabilim dalinda 6grenim gbren
o6gretmen adaylar (54 kiz ve 42 erkek) calismaya katilmislardir. Ayrica ¢alismaya sag elini kullanan 6gretmen

adaylari ¢alismaya dahil edilmistir. Katihmcilarin arastirmaya katilimi génilliik esasina gore olmustur.

Arastirmada biligsel stilleri belirlemek icin Grup Sakh Sekiller Testi, el tercihini belirlemek igin El Belirleme
Testi ve uzamsal becerileri belirlemek icin Uzamsal Gorsellestirme Beceri Testi kullanilmistir. Grup Sakli Sekiller
Testi bilissel stil olarak alan bagimli-bagimsiz olarak iki kategoriye ayirmaktadir. Bu test 3 bolimden olusmaktadir.
Birinci bolim 7 madde, ikinci ve Gguinct bolim 9 maddeden olugmaktadir. Testin uygulanmasi igin verilen toplam
sire 12 dakikadir. Bu sirenin igerigi her bolim de farkhdir. Teste ait alinabilecek puan 0-18 araligindadir. El tercihi
icin el belirleme testi kullanilmistir. El baskinhigi ile hemisfer baskinligi arasinda dogrudan bir iliski vardir. El
tercihine gére beyin bolgesi saptanmaktadir. Dolayisiyla katiimcilarin hangi elini kullandigini belirlemede literatir
de kullanilan anketler géz 6niinde tutularak Oldfield El Belirleme Anketi kullaniimistir. Bu testi kullanmadaki amag
bilissel stilleri farkli olan 6gretmen adaylarinin hemisfer islevlerinin el tercihleriyle iliskili olmasindan dolayidir. Bu
anket, glinlik hayatta siklikla karsilagilan el becerisi ile ilgili hareketlerde hangi elin kullanildigina iliskin 10
sorudan olusmaktadir. Puanlama -100 ile 100 arasinda degismektedir (Tan, 1988). Calismaya dahil olan
katilimcilar el tercihleri 60 ile 100 puan arasindan segilmistir. Ayrica uzamsal becerileri belirlemek izere Uzamsal

Gorsellestirme Beceri Testi kullaniimistir. Bu test cisim olusturma, déndirme ve bakis olmak tizere {i¢ bolimden
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olusmakta ve her bolimde 12 soru bulunmaktadir. Yapilan galismalar sonucunda testin givenirlik katsayisi.

80’den yiksek bulunmustur.

Veri toplama araglari arastirmaci tarafindan uygulanmistir. Ogretmen adaylarina éncelikle bilissel test
daha sonra glin uzamsal beceri testi uygulanmistir. Biligsel test de 6gretmen adaylarinin 10 ve altinda puan alanlar
alan bagimh, 11 ve Ustli puan alanlar alan bagimsiz olarak biligsel stilleri belirlenmistir. Buna gore 6gretmen
adaylari 50 alan bagimli, 46 alan bagimsiz olarak belirlenmistir. Bu puan araligi arastirmaci tarafindan alan yazin
incelenerek karar verilmistir. Bilissel stilleri ile uzamsal beceri testinden alinan puanlar arasindaki farkhlik t-testi
(Independent Samples) ile degerlendirilmistir. Ayrica uzamsal becerilerin cinsiyet degiskeni agisindan incelemesi

de yapilmistir.

Bu calisma da 6gretmen adaylarinin bilissel stilleri ile uzamsal becerileri testlerinden aldiklari puanlar
arasinda anlaml bir farklilk oldugu bulunmustur. Bu farkliik alan bagimsiz 6gretmen adaylari lehinedir. Alan
bagimsiz 6gretmen adaylari alan bagimli 6gretmen adaylarina gére gorsel uzamsal testinde yer alan olusturma,
dondirme ve bakis bolimlerinde daha basarilidirlar. Yapilan bir calismada alan bagimsiz bireylerin alan bagimli
bireylere gére uzamsal duslinebildiklerini belirtilmistir. Ayni zamanda uzamsal beceri testine ait puanlar cinsiyet
degiskeni agisindan incelendiginde erkeklerin kizlara gére her l¢ bolimde (olusturma, dondirme ve bakis)
anlamh farkhhklar gézlenmistir. Bu sonugtan erkek 6gretmen adaylarin kiz 6gretmen adaylarina gore uzamsal

becerileri daha olumlu oldugu gorilmektedir.

Ogretmen adaylarinin bilissel stillerine gore farklilik géstermesi bireysel farkliliklardan kaynaklandig
dusunilmektedir. Bireysel farkliliklar sayesinde bireyin davranis, zihinsel gibi durumlarda farkhhk gosterdigi
gorilmektedir. Dolayisiyla bireysel farkliliklarin egitim ortamlarinda énem arz etmektedir. Clinki bilgiyi isleme,
saklama ve geriye ¢agirma, zihinsel islemler, psikomotor beceriler gibi durumlarda farkhliklarin olabileceginden
bireyin 6grenim dizeyi, dislinme dizeyi degisebilmektedir. Bu da sinif igi Ogrenim durumlarini
etkileyebilmektedir. Ayrica bilissel stilleri farkli olan 6gretmen adaylarin yer aldigi bir ¢alisma da katilimcilarin
beyin dalga aktivasyon yapisi incelendiginde alan bagimli 6grencilerin alan bagimsiz 6grencilere gore daha fazla
zihinsel caba gosterdikleri bulunmustur. Bununla birlikte elektrofizyolojik 6l¢limlerle elde edilen beyin dalga
sinyalleri incelendiginde alan bagimh 6gretmen adaylarinin alan bagimsizlara gore kaotik oldugu sonucuna
ulasilmistir. Dolayisiyla bireysel farkliliklar beyin fraksiyonlarinda da 6nem arz etmektedir. Fakat bu yonde yapilan

¢alismalarin yetersiz oldugu distinilmektedir.

Bu arastirmanin bulgularindan yola c¢ikarak yapilacak galismalarda bireysel farkliligi 6n plana gikaracak
calismalar yapilarak 6gretim stratejilerin ve yontemlerin karar verilmesinde fayda saglayacagi diisiinilmektedir.
Alan yazindaki farkli bilissel stil beceri testlerini kullanarak genis katilimcilarin dahil olmasiyla bireysel farkhhklari

anlasiimasinda fayda saglayacagi distiniilmektedir.

Bartin Universitesi Egitim Fakiiltesi Dergisi Cilt 3, Say1 1, s. 102 - 112, Yaz 2014, BARTIN - TURKIYE
Bartin University Journal of Faculty of Education Volume 3, Issue 1, p. 102 - 112, Summer 2014, BARTIN - TURKEY



