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ABSTRACT

This study employed ex-post-facto design. The study investigated the influence of
dependent and independent cognitive styles on students’ achievement in
Mathematics. The study was guided by four research questions, two null
hypothesesthat weretested at 0.05 level s of significant. The population consisted
of all the 40 senior secondary schools in Bida Education Zone of Niger State.
One Hundred (49 dependent and 51 independent cognitive style) students, were
drawn fromthe senior secondary schools, using multi-stage sampling technique,
that constituted the sample of the study. Instruments adopted for data collection
were the Student Group Embedded Figures Test (Witkin and Goodenough, 1984)
used to determine the participants Cognitive Styles Questionnaire (PCSQ) and
Mathematics Achievement Test (MAT). Data collected were anal yzed using mean,
standard deviation and t-test. The findings of the study show that independent
cognitive style students achieved significantly higher than their dependent
cognitive style counterpart in Mathematics Achievement Test. It was also not
consistent across gender levels. Recommendations among which include, that
teachers should use independent strategies in integrating with students in the
classroom, especially in mathematics, and other science related subjects.
Keywords: Dependent cognitive style, independent cognitive style, students
achievement.

INTRODUCTION
Inthehistory of education, mathematics occupiesacentral placeamong the other school
coresubjects. It hasbeen considered as anindispensabl e disciplineand an essentia tool in
the formation of the educated man. Mathematicsis also considered as the means of
sharpeningtheindividua’smind, shgping hisreasoning ability, and devel oping hispersondity
(Ukge, 1997). Nigeriaasanation recognizestheimportance of Mathematicsand according
totheNationa Policy on Education, which spelt out the detail s of the education system,
thestudy of Mathematicsiscompulsory for al studentsat primary and secondary school
levels. Apart from thefact that mathematicsisasubject par excellence (Federal Republic
of Nigeria, (FRN), 2004), in which reasoning power can betrained, the trend hasalso
shown that in order to secure admission to higher levels of education, acredit-passin
mathematicsisan advantage (Joint Admission and Matriculation Board (JAMB), 2006).

Journal of Research in Education and Society; Volume 4, Number 2, August 2013 60
ISSN: 2141-6753



Therefore, thelearning of Mathematicsin Nigeriarepresentsabasic preparation for adult
lifeand agateway into avast array of career choices. Mathematics, whichinvolvesthe
study of qualitiesasexpressed in numbersor symbols, comprisesavariety of related
branches. In elementary school, for example, mathematicsisconceptuaizedin strands
such as concepts, numeration, measurement, arithmetic, algorithmic, computation, and
problem solving. In high school, curriculum offeringsind udea gebra, geometry, trigonometry,
and calculus. Littleisunderstood, however, about how different aspect of Mathemeatical
cognitionrelateto one another (i.e. which aspectsof performanceare shared or distinct,
or how difficulty in onedomain correspondswith difficulty in another). Such understanding
would providetheoretical ingght into the nature of Mathematics competenceand practica
guidanceabout theidentification and trestment of Mathematicsdifficulties.

Ukege(1997) lamented at the poor state of theteaching and learning of Mathemetics
at thesecondary level in Nigeria. He stated that M athemati cs has been abugbear to many
secondary school students, and thishasled to the poor performance and under-achievement
inMathematicsin school shave been asubject of thorough andintensiveinvestigation over
theyearsby many Nigerian Mathematiciansand Mathematics educators. Most of their
accusation fingers point to the inadequate teaching methods and materials used by
Mathematicsteachersin teaching Mathematics. Although, alot of effortshave bemadeto
addressthe problems of inadequate teaching methods and materia sbut the problemstill
persst. Theworldiscurrently expanding anew technologica andinformation revolution
that ishaving an on society at least asgreat asthe Industrial Revolution.

Cognitive psychologist and educators havelong beeninterested in understanding
theindividud differencesin cognitionand their impact onlearning andinstruction. Wikin,
Moore, Goodenough and Cox (1977), undoubtedly, helped build the field dependency
theory to better separate people with onefactor fromthetotal visua field. Lynch, Wodlf,
Hassen and Steel e(1998) Cognitive stylesareinformation processing habitswhichreflect
thelearner’stypical mode of perceiving, thinking, problem-solving and remembering. In
Messick’swords (1984), cognitive stylesare* stabl e attitudes, preferences, or habitual
strategies determining aperson’stypica modeof perceiving, remembering, thinking, and
problem-solving”. Some of theelementsof cognitive stylesfocuson whether apersonis
field-dependent or independent (Witkin and Goodenough 1981); globd or anaytic (Dwyer
and Moore 2001); concrete or abstract (Jonassen and Grabowski, 1993), random or
sequentia (Summerville, 1999); risk-taking or cautions (Jonassen, 1988), and dependent
or independent (Witkin et al, 1977, 1984). According to Lieu and Reed (1994), an
individua’scognitivestyleisabascintellectud determinantin his’her leve of achievement.

From the point of view of personality, thecritical questionis, how do Nigerian
childrenlearn best? What istheir manner of preference of performance? An understanding
of how our children processinformation will enable curriculum expertsinthe curriculum
management plan for thelearners. Ausburn and Ausburn (1998) defined cognitive styles
asthe® .. .psychological dimensonsthat represent theconsg genciesinanindividua’smanner
of acquiring and processing information (p. 388)”. According to Messick (1984) Cognitive
style deal swith the manner in which people prefer to make sense out of their world by
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collecting, analyzing, evaluating, and interpreting data. These stylesarethought toremain
consistent preferencesthroughout life (Jonassen and Grabowski, 1993). Daniels(2009)
summarizesthegenerd tendenciesof field dependent and independent learnersasfollows:
Field-dependents:

*  Rely onthesurrounding perceptionfield.
Havedifficulty attending to, extracting, and using non salient cues.
Havedifficulty providing structureto ambiguousinformation.
Havedifficulty restructuring new information andforging linkswith prior knowledge.
Havedifficulty retrievinginformation fromlong-termmemory.
Conversdly, field-independents:

*  Percelveobjectsasseparatefromthefield.
Candissembled relevant itemsfrom non-relevant itemswithinthefield.
Provide structurewhenitisnot inherent in the presented information.
Reorganizeinformation to provideacontext for prior knowledge.
Tend to bemoreefficient at retrievingitemsfrom memory (p. 38)
Cognitive style has been reported to be one of the significant factorsthat may
impact students’ achievement on various school subjects(Murphy, Casey, Day and Young,
1997; Cakan, 2000). In aresearch study, Dwyer and Moore (2001) investigated the
effect of cognitive styleson achievement with 179 studentswho enrolledin anintroductory
education courseat two universitiesin the United States. They found thefieldindependent
learnersto be superior to field dependent |earners on tests measuring different educational
objectives. Theresearchers concluded that cognitive style had asignificant association
with students' academic achievemen.

Tingero and Paramo (1997) investigated the rel ationship between cognitive styles
and student achievement in severa subject domains(English, Mathematics, Naturd Science,
Socia Science, Spanish and Galician). With the sample of 408 middle school students, the
researchersasserted that cognitive stylewasasignificant source of variationinoverall
performance of students. That is, field independent subjects outperformed their field
dependent counterparts. In another study, Murphy, Casey, Day and Young (1997) sought
to determine the rel ationshi p between academic achievements and cognitive style 63
undergraduate Canadian studentsininformation management program. They found that
field independent cognitive style students perform better than field dependent cognitive
style subjectsonly on one of thetechnical courses. For the other three coursesthetwo
groupsperformed smilarly.

Although considerable research has been conducted on the impact of field
dependence/independence and academic achievement, the rel ationship between FD/FI
cognitive style and learning, including the ability to learn from social environments
(Summerville, 1999), and theimpact of cognitive styleson the use of learning strategies
(Jonassen, 1988; Liu and Reed, 1994), few studieshave considered affectivevariable
and cognitive stylestogether inteacher training programs. Daniels(2009) examined cognitive
stylefield dependence/independence based on thelearner control of presentation mode
withinan educationa hypermediaenvironment. Having problem-solving and recall rates

*
*
*
*

* X ¥

Journal of Research in Education and Society; Volume 4, Number 2, August 2013 62
ISSN: 2141-6753



asindependent variables, hea so explored the causa relationship between field dependency
andtheprovisonof contral (i.e., programor learner) over presentation modein hypermedia
environments. He found no correl ation between field dependency and frequency of
multimediasd ections, nor apredictiverel ationship between field dependency and selection
of presentation mode doesnot offer any significant benefit to usersof hypermedia, nor
doesit accommodatethe perceptiveand cognitivedifferencesassociated with the cognitive
stylefield dependencelindependence. Daniels(2009) specul atesthat affectivefactorsmight
haveinvolved inthe decision making processand confessesthat examining the cognitive
and affective variablesthat influence how learner interact in hypermediaenvironmentsmay
be moreilluminating than post test measures of how much they learned. A correlation
analysiswas conducted to test thefirst hypothesis. Contrary to expectations, theresults
reveal ed insgnificant correl ation between participants’ academic achievement and their
cognitivestyles(r =.14, p=.15). Theresultssuggested that cognitive style had insignificant
relationshipwiththeparticipants achievement scores. In other words, participants cognitive
stylesdid not depend on their achievement scores.

Thereresult did not support the previous studieswhich emphasi zed an association
between thetype of cognitive style and academic achievement (Dwyer and Moore, 2001).
Thismay bedueto thevariation in the course subjectsthat students had taken from the
first year through thefourth year and/or instructors' teaching preferencesinthose classes.
It was against this background that this study attempt to investigate the influence of
dependent/independent cognitive styleson Mathemati csamong Secondary School Students
in BidaEducationd Zone. Thefollowing research questionswereformulated to guidethis

study.

1. How does the dependent cognitive style influence students achievement in
mathematicsas measured by their mean scores?

2. What influence hastheindependent cognitive style on students achievementin

mathematicsas measured by their mean scores?
3. Towhat extentisgender afactor of dependent sudents achievement in mathemetics
asmeasured by their mean scores?
4, To what extent is gender a factor of independent students’ achievement in
mathematicsas measured by their mean scores?
Two null hypotheseswereformulated and tested at 0.05 level of significantin
order to make decisionsontheissuesinvestigated in the study

1. Thereisno significant difference between the mean scores of dependent and
independent students cognitive stylesas measured by PCSQ.
2. Thereisno significant difference between male and femal e students mean scores

of dependent and independent students cognitive stylesasmeasured by MAT.

METHOD
The study employed ex-post-facto designed to determinetheinfluence of dependent and
independent cognitive styleson students' achievement in mathematics among public
secondary schoolsin BidaEducationa Zoneof Niger State, The population of thisstudy
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comprises 1000 senior secondary school students. The sample of the study was 100
students consisting of 49 dependent (25 male and 24 female) students aswell as 51
independent (25 ma eand 26 femal €) Sudents. Thiswasdrawn through multi sagesampling
technique. The Group Embedded Figures Test (Witkin et al. 1984) wasuseto determine
theparticipants cognitivestyles. All studentsin selected classeswere administered with
theinstrument of thestudy. The Participants Cognitive Styles Questionnaire (PCSQ) was
then used to classify the student into dependent and independent cognitive styles. Only
studentswhose scoresin the (PCSQ) clearly indicated that they belonged to either of the
extremes of the dependent/independent cognition styleswere selected.

TheParticipants Cognitive Style Questionnaire (PCSQ) with 10itemswasadopted
and usefor the study and M athematicsAchievement Test (MAT) objectivetest with 30
itemsquestionnaire congructed by theresearcher withthehe p of SSI1 Matheméticsteachers.
Both the PCSQ and MAT wereface validated by expertsin educational psychology,
measurement and eval uation, and mathematics education in termsof their suitability in
generating the designed datafor the study. Thereliability coefficient of 0.86 and 0.81 for
the PCSQ and 0.92 for the M AT respectively were established.

RESULTSAND DISCUSSION

Table 1 showsthat independent students had mathemati cs M ean A chievement scores of
2.89 with acorresponding standard deviation of 0.643. Their dependent cognitivestyle
counterpartson the other hand scored amean of 2.68 and standard deviation of 0.608in
mathematics. Table 2 showsthat independent mal e students had amean achievement
scoreof 3.27 and standard deviation 0.197. The dependent cognitive stylefemal e students
ontheother hand had amean score of 2.84 in Mathematicsand acorresponding standard
deviation scoreof 0.501. For independent cognitive stylema e students, amean achievement
score of 3.22 and standard deviation of 0.297 wererecorded. Dependent maleson their
own part had amean score of 3.19 and standard deviation of 0.298.

Table 3 showsthat the calculated t value of 1.68 islessthanthecritica t valueof
1.96 at p< 0.05 level of significant and df of 98. The null hypothesisoneistherefore
accepted. Thisimpliesthat significant difference does not existsin the mean scores of
dependent and independent cognitive stylesas measured by PCSQ. Thisisinfavour of
theindependent students. Ontable4, it isobserved that the calculated t val ue of 5.606 of
theindependent studentsisgreater thanthecritical t value 1.96 at 98 df and P<0.05 |evel
of sgnificant. Thenull hypothesestwo of theindependent cognitivestylestudentsistherefore
rejected. Thismeansthat significant difference exists between MathematicsAchievement
of independent cognitive stylema e and femal e studentsasmeasured by MAT infavour of
theindependent male students. Furthermore, it isal so observed that the cal culated t value
of 0.50 of the dependent studentsislessthanthecritical t value 1.96 at 98 df and P<0.05
level of sgnificant. Thenull hypothesestwo of the dependent sudentsistherefore accepted.
Thismeansthat significant difference doesnot exists between M athemati csA chievement
of dependent cognitive stylemale and femal e studentsas measured by MAT infavour of
the dependent cognitive stylemale students.
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Thefindingsof thisstudy reveal that significant differencedoesnot existinthe
mean scores of dependent and independent cognitive styles students as measured by
PCSQ. Thisisinfavour of theindependent students. Thisfinding islinewith theearly
findings of some of the elementsof cognitive stylesfocusonwhether apersonisfield-
dependent or independent (Witkin et al. 1981; global or analytic (Dwyer and Moore,
2001). Concrete or abstract (Jonassen and Grabowski, 1993), random or sequential
(Summerville, 1999); risk-taking or cautions (Jonassen, 1988); and dependent or
independent (Witkinetal. 1977, 1984). According to Lieuand Reed (1994), anindividud’s
cognitivestyleisabasicintellectua determinant in his’her level of achievement. Fromthe
point of view of persondlity,

Further more, thefinding of thisstudy revealsthat, the null hypothesestwo of
independent studentsisthereforerejected. Thismeansthat significant differenceexists
between MathematicsA chievement of dependent and independent cognitive stylesmale
and femal e students as measured by MAT infavour of the malesindependent students.
Conversdly, thefinding of thisstudy revea sthat, the null hypothesestwo of dependent
sudentsisthereforeaccepted. Thismeansthat Sgnificant differencedoesnot existsbetween
the mathematics achievement of dependent and i ndependent cognitive stylesmaleand
femal e studentsas measured by MAT infavour of the mal esdependent students. Earlier
research suggested a significant association between cognitive styles and academic
achievement (Dwyer and Moore, 2001). Yet, unlike previous studies, thisstudy reveaed
no s gnificant association between mathemati csachievement of dependent and independent
cognitivestyles. Prior studies (Witkin, Moore, Goodenough & Cox, 1997; Cakan, 2001)
have shown that field-independent and fiel d-dependent studiesdo not differ inlearning
ability but may respond differently to the content being presented aswell asthelearning
environment.

Table 1: Mean and Standard Deviation for Dependent and Independent Students Achievement in
Mathematics

Cognitive Styles Mean Standard Deviation
Independent 289 0643
Dependent 268 0608

Table 2: Mean and standard Deviation of Dependent and Independent Male and Female Students
Achievement in Mathematics

Cognitive Styles Gender

Male Female

Mean D Mean D
Independent 327 0.197 32 0.297
Dependent 234 0501 319 0.298

Table3: t-test Analysis of the differences between the mean scores of Dependent and
I ndependent cognitive stylesas measured by PCSQ

Groups X D Df T-ca t-crit

Decision

Independent 289 0643 B 168 196 NS
Dependent 268 0608

P<0.05
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Table 4: t-test of the Difference in Mathematics Achievement of Dependent and
Independent M ale and Femal e students as measured by MAT

Cognitive Style Gender Df t-ca t-crit  Decision
Mae Femde B 19
X D X D
I ndependent 327 0197 322 0.297 5.606 S
Dependent 284 0501 319 0.298 0500 NS
P<0,05

CONCLUSIONAND RECOMMENDATIONS

To conclude, the construct of cognitive style hasbeen treated asapromising variable
which may explain differences observed among students: mathematics achievementson
various topics and provide us a better understanding of students achievement by
investigating theinteractiona and casud effect of affectivevariables. Thecurrent findings
would helpinstructional designersand practitionersdevel op better quality instructional
delivery methodsto help field-dependent learnersto become independent as such they
can processinformation, modeof perceiving, thinking, problem-solving and remembering
and so on. Based on thefinding of thisstudy, thefollowing recommendationswere made
to help the dependent cognitive style studentsto become independent cognitive style
students, theseinclude:
1. Modéd the dependent cognitive style student asateacher
2. Help dependent cognitive style students set higher standard for performance
3. Encouragethe dependent cognitive stylestudentsto label new information asthey
work onagiven task.
4. Tak withthe dependent cognitive style studentsabout taking timeto think through
an answer beforeresponding.
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