Eurasia Journal of Mathematics, Science & Technology Education, 2008, 4(1), 21-26 wll F |
| 1.
g ..'#

Tl'i"l-T‘IFF.Ej]]lSTE.(‘ﬂ]]l

Pre-Service Elementanschool
Teacherso Learning Sty
Attitudes towards Mathematics

Murat Peker
Apon Kocatepe}, N 1V eAposkirdbiser, S URKEY

keref Mirasyedigu
B adu! ni v eduksri, TUBKEY

Recerved 10 April 2007, accepted 13 July 2007

The purpose of this study was to investigate the differencessefvireelementary

schoolt eachersd attitudes towards mathematics accord
hundreds eighty one pservice elementasghoolteachers were inveld in this study.

The researchers employed two types of instruments, Learning Style Inventory and Scale of

Mathematics Attitude Questionnaire, to collect the data. The learning style inventory was

designed to detect t h e rgent AstimilatorpComvérgerit, | ear ni ng sty
and Accommodator, and the scale of mathematics attitude questionnaire was used to find

the participantso6 attitudes towards mathematics.
researchers run the emay ANOVA to show the aitide differences based on the

learning styles. The study concluded that there were statistically significant differences

found between the attitudes of learners, convergent and assimilator, and that the

convergent learners had more positive attitudesiomathematics than the assimilator

learners.
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INTRODUCTION childrends beliefs, f ami |
c hi | dosittve ielgefs (Shoffner, & Vacc, 1999). It is
Studentsd | ow success dearvitml thei encoumagédhseudents haves affidmeats
a worry for a long time in many countries. There arattitudes towards mathematics (Hartog, & Brosnan
lot of factors affecting success in mathematics. Ond@®4). In order to make the attitudes affirmative, a gree
these factors is st udenhumifer ohdattdrsesmaultl bec ahsideaed. xGroavis y&
words, their mathematical fear. One of the reasonsGebulla (2000) state that the use of concrete materia
mathematical anxiety is attitude towards mathemdticsa long time, especially in themany education
(Balddu, 2001). Students that have high mathemagics r i o d , i s positively r
anxiety also have negative attitudes towards theithematics success and developing positive attitud
success are low in mathematics (Biller, 1996) t swards mat hemati cs. It i
determined t hat i ndi v préjudiees sabout naathématicsu dik e effeaive ain
mathematics may effect their careers in theveloping affirmativetiides. In addition being from
mathematicas ci enc e s i n t he fdifferent ethnic grotips,matiens, dna sexes$ effectsod th
beliefs about mathematics may also effect tragtitudes towards mathematics (Tocci & Engelhard,
} 1991; Strutchens, 1995; Odell & Schumacher, 1998).
Correspondence to: Murat Peker, Assist JID rof. Dr. learning style one of the factors which affect the
Mathematics Education, Afyon Kocatepey N1V € I' a4in des awards mathematics? In other words, de pre
EKi t i m MaaditElIKt @ BOmi A service elementaschoolt eacher sd att
Afyonkarabisar, Turkey mathematics differ according to their learning styles’
E-mail: peker@afkn.edn.tr Since little research has been done in the area
learning style and attitudes towards mathematios of p

Copyr i g8byMoent 00
E-ISSN: 1308223



M. Pekerd»k . Mirasyedi oKl u

service elementaschoolteachers, this research wasct i v e xperimentation (Kol b,

undertaken to add that body of knowledge. student ds l earning styl e i s
Due to the implementation of traditional instructiomh et her t h frs of paucdieng informatignr e

many students find it difficult to adapt to learnirfigppm the concrete to the abstract, and whether the

environments that, in some situations, haveictedfl st udent 6 s prefers of proces

wi t h the studentso® val uegperimenttion itda ueallective @bselvatibre | Thesd sy

(Jones, Reichard & Mokhtari, 2003; Dede, 20@Bgferences result in a classification scheme of the

Learning style research has indicated that studsntsu d e nt 0 syles.| But then student eyt have

succeed academically in learning environments disdovered that no single mode entirely describes

match their learning styles (McCarthy, ;1984b, hi s/ her l earning style. Thi s

1984). In some of the research done (Peker, 2003a)leiaiging style is a combination of the four basic learning

found that the student sdbiltiast {(Kolb, ul884;s 19850 Wallr dientifiedafoun e ma t

show differences according to the learning styles. Isdifferent learners as follows: Divergent learners

case valid for the candidate teachers of the futureQliiferger), assimilator learners (assimilator), convergent

this is so, we, thénstructors in universities, whdearners (converger), accommodator learners

educate them, have important roles and responsibili(@scommodator) [See figure 1]. Divergent learners learn

In this research, the difference in attitudes towalys combining concrete experience with reflective

mathematics among gervice elementargchool observaon. They can view concrete situations from

teachers according to learning styles was investigesehus viewpoints. Assimilator learners learn by

e
0

Kol hadgd McCarthyos | ear ncombgingsabsirdctt conceptuatizationa Witk meflectivet o
consideration. It i s s tobderwadion.t They tthrivE euttingd the iaforndatioMmnCar t |

learning styles are similar. This similarity is given in tldgieal form. Convergent learners learn by combining
1 (Peker, Mirasye#flo & Ayda, 2004, p.74). It is abstact conceptualization with active experimentation.
believed that the learning model most applicableThey take abstract ideas and actively experiment to find
l earning mat hemati cs i spradicalubes for therimfaineation by finding solutemnsitoe n t i
learning (Knisley, 2002). In this model, perceiving #mel problems. Accommodator learners learn by
processing of knowledge is critically important. Studesrhbining  concrete  experience  with  active
learnn g styl es can hel p egperimentatidne They ttakencdncrete expetiences mixed
difficulties in perceiving and processing mathematigith active experimentation in a hapi&xperience.
concepts. This is in line with the claim of Knisley (2002)These learning styles are not absolute, and all
stated that teachers and educators should condaners, regardless of preference, can function in all
students learning styles in their teaching matios. four learning styles when necessary (K88#)1Listed

If learners are to be effective they need ability in fbetow (figure 2) are the strengths of the four learning
different areas: Concrete experience, reflecttde types (Kolb, 1984; 198%ker, Dixon & Kolb,
observation, abstract conceptualization, and acli985).
experimentation. That is, they must be able to involve
themselves fully, openly, andhait bias in new
experiences for concrete experience. They must be Concrete
to reflect on and view these experiences from m Experience

. . . (feeling)

perspectives for reflective observation. They must ;
able to create concepts that integrate their observat
into logically sound theories for abstract
conceptualization. They must be able to use tfF
theories to make decisions and solve problems

Active Reflective
'II_'abIe_l.TSh Ie Similarity of k R PR e
earning Styles
Kol bds Le McCarthyos
Diverger Imaginative learner J
Assimilator Analytic learner Ccnj;ﬁﬁci.[zaticn
Converger Common sense learne R
Accommodator Dynamic learner Figure 1.ElementsofK ol bds Lear ni

(Kolb, 1984).
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Learning Styles & Attitudes towards Mathematics

A coommodator + Diverger
+ Concrets, active » Concrete, reflective
* Best at leaming from hands-on » Best at viewing concrete situations from

experience many different points of view
Camrving out plans Approach to situationsis to observe
Getting things done Imaginative ahbility

Leadership Understanding people

Risk talking Recomizing problems

Leaming by trial and emror Brainstonmming

Effectiveness in achon-onented careers Building on previous expenence

such as marketing or sales Effectiveness in the arts, entertainment,
and service careers

-
-

E 3

Converger Assimilator
« Abstract active » Abstract, reflective
* Best at finding practical uses for ideas » Best at understanding a wide range of
and theones information and putting it into concise
¢ Deal with technical tasks and problems logical form
* Problem solving + Interested in abstrad ideas and concepts
* Decision making » Planning
¢ Deductive reasoning » Creating models
* Defining Problems » Defining Problems
* Leaming by developing individual + Deseloping theories
strategies » Learning from detailed explanations
+ Effectiveness in spedalist and » Effectiveness in informafion and scences
technology careers ¥ careers

Figure 2.The strengths of the four learning style types

Attitude. Learning Style Inventory which had been
According to Kol b, 0 A dewvalpped by Kalbn(t985) io ordep tb detedmine pre
is to shape student s6 adenitetelerdeatasghaoh @ achiees batl ieam
| ear ni n ¢ positiveo attitudes tbwards learningad been adapted in Turkish bikak & Akkoyunlu
and a thirst for knowledge, and to develop effect{1®93), was used. The Learning Style Inventory (LSl
|l earning skillsd6 (Kol b, des@idd the ways8pdople learn and how people de
The purpose of this study is to investigate thdéth ideas and dag-day situations in their life. The
differences of prservice elementagchoolt e a ¢ hlsSkis & 12 item questionnaire in which respondents
attitudes towards mathatics according to theirattempt to describe their leamistyle. Each item asks
learning styles. Namely, the main problem of tespondents to rank order four sentence endings tha
research is the question of whether-spregice corr espond t o t he four
elementangchoolt eacher sd att it wexperiences h aeflectva f folesenetion, e s abstract
according to their learning styles. Since little reseactiteptualization, and active experimentation (see
has been done in theea of learning styles and attitud&olb, 1985). Norms of Learning I8s/Inventory were
towards mathematics among -ggevice elementaryapplied for determining pservice elementasghool
schoolteachers, this research is undertaken to addte ac her s 0 l earning style
this area. Besides, this study would help teadkititude, which was developed bika (1986), was
educators know better their students learninged to determine pservice elementargchool

preferences andtitudes towards mathematics. teacher so att entaticd &w Sdale ofa
Mathematics Attitude consists of twenty statements, 1
METHODS positive and 10 negati ve
mat hemati cso, ol suffer
Participants cl assroomoé, 0 nliket lsoairseaadmong s
ot her so, 0 meetnh eoryaatbil ces ciosu

The research involved 281 -pegvice elementaryforth. The internal consistency coefficient (Cronbach
schoolteachers who have been enrolled in Elementalyha) of Mathematics Attitude scale was .95.
Teacher Education at the Faculty of Education in two
Universities in TurkeylThe preservice teachergea Procedure
students, that is, pservice teachers enrolled in teacher
education programs54.4 % of the preervice Unlimited time was allowed for each testing session
elementargchoolteachers were female, and 45.6 % with most preservice teachers finishing the scale of

the preservice teachers were male. MathematicsAttitude within 10, the LSI within 15
minute.Statistical Package for Social Science (SPSS) w
Instruments used to analyze the data. While the answers given to tl

negative items in the Scale of Mathematics Attitude ar
Two instruments were used to obtain the d&ta: 5=just suitable, 4=suitable, 3=undecided, 2sitaide,
Learning Style Inventory and the Scale of Mathematiggist unsuitable, they are inverted at grading anc
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reconsidered as 1l=just suitable, 2=suitaltienth grade students, it is defined that 10.9 % are
3=undecided, 4=unsuitable, 5=just unsuitable. Tdligergent learners, 54.5 % of the students are assimilator
highest point of attitude is identified as 100, while tearners, 29.4 % of the students are convergent learners,
lowest is 20 for 20 items. While caladapoints of 5.2 % of the students are anomodator learners. In
preservice elementaryschool t e a c h er s 0 anothdr researchdderse for examining thesgmace
towards mathematics, the total points accordingtomthat hemati cs teachersd | earni
criteria determined above at theit@t scale are nearly more than half of the {m@rvice teachers were
considered. Norms of Learning Styles Inventory wessimilator learners (58.8 %), 1/3 of the students were
applied for determining pservicet e a ¢ h e r s @onviergeatr leaensn (31 %). Divergent (5.9 %) and
styles and the evaluation was done by taking @abeommodator (4.3 %) learners were so low at rate
percentage and frequency for the distribution (@feker, Mirasyedio & Ayda, 2004). Peker (2005)
learning styles. The OWéay ANOVA procedure determined that more than half of the primary
produces a onway analysis of variance for mathematic teacher education students were assimilator
guantitative dependent variable by a singler fatearners (65.8 %)uarter of them were convergent
(independent) variable. In addition to determining thedrners (25.8 %), 5.2 % of them were divergent
differences exist among the means, you may waredaoners, 3.2 % of them were accommodator learners. It
know which means differ. Hence, @dayANOVA s seen that the findings in our research show similarity
was carried out at the analysis of the difference-of pii¢h the findings in the other researches.

service teacherso aaticts i t udes towar ds mat hem

according to their learning styles. The Differences of Pe-service Elementary
SchoolTeachersd Attitudes towart

RESULTS According to Their Learning Styles

In the following findings appeared by the result of The findings obtained by making QNay
obtained data analysis is presented as tables AN@VA are given in the table 3 and tabléVhen
interpretations are done according to the relevant talildsle 3 is examined, it is seen that the arithmetical mean
ofthe assimilator l earnersdé po
Learning Styles of Preservice Elementary

School Teachers mathematics is the lowe3t<78.53). The convergent

o _ Ll earner s 6 XiE89.10). fihe findingg df @2t (

The distribution of learning styles of -peevice \yayANOVA showing the difference between -pre
elementarschoolteachers is given ireble 2When  geryice elementaryschoolt eacher s atti t u
the percentage distribution of evice elementaryaccording to their learning styles are given in table 4.
schoolteachers whose learning styles are determined, \i/hen table 4 is examined, it is seen thatepvice
is seen that more than thalf of the students (55.5 %)elementaryschoolt eachersd points of a
are assimilator learners, and more than the quarter (28tkhematics show a significant differencerding to
%) are convergent learners. Divergent learners @t learning styles. Namely, -pre r vi c e teach
accommodator learners are a little group. In the resegfghydes towards mathematics change according to their
done by Peker (2003a) among the tenth grade stuqggfding styles. Psee r vi ce teacherso | e
who hae mathematics lesson the distribution of tQﬁtegorized in to four itemalivergent learners,
learning styles are as follows, 13.9 % are divergggimilator learners, cengent learners, accommodator
learners, 54.2 % are assimilator learners, 26.1 %egffers. The result of ANOVA shows that there is a
convergent learners, 5.8 % are accommodator 'ea@@'ﬁiﬁcant difference in psee r vi ce teacher s @
Another research conducted by Peker 8EADOBIN  tgwards mathematics according to the learning style
Anatolian High School and High School of Science\Rftiant. The means of attitude points according o pre
Table 2.The Percents and Frequency of Pre servicegacherso |l earning styles
service ElementanySchoolT e ac her s & L results of the TukeySD multicomparison test, which
Styles was applied, in order to designate significant differences

- % according to the learning styles, are between the groups
which were investigated. There was a isantif
Divergent Learners 32 114 di fference between convergen]
Assimilator Learners 156 55.5 |l earnersd6 attitude points. |
Convergent Learners 79 28.1 table 3 this difference is in favor of convergent learners.
Accommodator Learner 14 50 It _is re_vealed_ that convergent Iearn_ers have more
Total 281 100 affirmative attitudes towardmathematics than the

assimilator learners. According to the research done by

24 E 28010ment,Ewnrasia |. Math. Sci. & Tech. Ed., 41), 21-26



Learning Styles & Attitudes towards Mathematics

Table 3.The Descriptive forPres er vi ce EIl ement ary Teachersd At
Styles

N Y SD
Divergent Learners 32 80.25 11.542
Assimilator Learners 156 78.53 14.061
Convergent Learners 79 87.10 10.700
Accommodator Learners 14 85.00 11.482
Total 281 81.46 13.296

Table 4.0ne-Way ANOVA Results for he Difference of Pres er vi ce EIl ement ary
Points According to Their Learning Styles

Sum of Squares df Mean Squares F p
Between Groups 4079.607 3 1359.869
Within Groups 45422.087 277 163.979 8.293 .000***
Total 49501.694 280

% p<.001

Peker (2003a), the existence of the relationship betweest successful ones among-gemice elementary
|l earning styl es and t hmeathesnatiosdeaahdrss |6 addéiont Heken) Mirgidgiediat
mathematics lesson, among high school tenth gmag Yeh (2003) showed that assimilator and
students was examd. Significant differences wereonvergent X0 graders irsucted with learning
found between divergent learners and assimilgi@ferences of assimilator and convergent performet
|l earnersd attitudes an dbetterein maghenmatic dlasseongtean their Ipeeis wvin

convergent |l earner s6 at weretdivetgerst and laccommadatorsd la fothen watds
difference was for the assimilator and convergdrnis current study documented that students given ai
learners. instruction based on theitearning styles and
preferences showed better performance and positiv
DISCUSSION AND CONCLUSIONS attitudes towards mathematics than students given a

instruction designed not on their learning styles anc

At the end of the research, it is seen that 11.4%préferences.
preservice elementaischool teachers are divergent As a result, one of the factors which affect the
learners, 55.5% of them are assimilator learners, 2@ttitades towals mathematics is learning style. Students
of them are convergent learners, and 5% of themiarehe classroom have more than one learning styl
accommodator d&ners. Findings of research showgBeker, 2003b). The students who have other learnin
that preservice elementasghoolteachers are mostlystyles expect instruction appropriate to themselves
from the assimilator learners. In Turkey, whegeudents are capable of functioning in all four lgarnin
traditional instruction is generally applied, it is seen #gles, but the preferred learning style of a student varie
learning styles appropriate to this instruction mettfeoim topic to topic and concept to concept. If this is so,
(namely, that which is geared towards assimilgten what can be done about this? One of the factor:
learners and convergent learners) takes too much glacef ect i ng student sé mat h
(Peker, 2003a). attitudes towards mathemstiand one of the factors

The analysis of Or&ay ANOVA about the ef f ecting studentsd att.
attitudes of preervice elementargchool teachers learning style. Teachers must know about learning styl
towards mathematics demonstrated thaetheas a and t heir studentsd part
statistically significant difference found among learning st apply to their stud
styles[Fz27778.293, p<.001]. Aese differences werehe leaning styles.
between assimilator learners and convergent ledrners Like many researcherSti¢e, 1987; Wilkerson &
also found that the difference was in favor wfhite, 1988Morris & McCarthy, 1990; McCarthy,
convergent learners. It is tight that such a result is1990; Blair & Judah, 1990; Harb, Durrant & Terry,
revealed because convergent learners find the traditi@e8;Knisley, 2002) we hope that learning cycle (or 4
instruction more appropriate to themselves than WMAT system) constructed according to edkiffit
others do. In the procedure of functional view, it canlearning styles will improve mathematics achievemer
seen as natural that convergent learners have ranceattitudes towards mathematics among the student
affirmatiwe attitudes. This result supports the findingsTiie students can find all the features of four types an
Peker (2005) and Peker, Mirasy&dend Ydh (2003), also the difference between their successes dependi
According to Peker (2005), convergent learners werethiearning styles can be elated by applying 4 MAT
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system by McCarthy. The 4 MAT system was prepared Journal of Education for Business, september/october, 34

by considering all four types. Therefore, there will be a 38. . _ _

learning covering for all the learning styles. The nfigker. M. (2005). The relatiopdtetween learning styles and
responsibility belongs to the teachers and to the M@t hematics achievement stude

mathematics teacher educati@tvrasian Journal of
educators of the aehers. Teachers must know that ~ ducational Rescarch, 5(21), 20@10.(In Turkish)

learning style affects success and all the teachers, M. (20032 Kr enme stilleri ve 4
candidates must be aware of all learning styles. °Krencilerin matematGaki tutum
i niversitesi EKitim Bilimleri
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