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Abstract

This correlational study particularly investigatdite relationships among field dependent/independeik
convergent/divergent cognitive styles and studemtsiddemic achievement. A sample of 1048 JSS3 dwden
secondary schools in Rivers State participatethénstudy. Three research questions and three hageghwere
designed to guide the study. The instruments fda dallection were Group Embedded Figures Test and
Convergent/Divergent Test. The Group Embedded Egydiest is a standard instrument used to measlcde fi
dependent/independent cognitive style. It has dficaant of correlation of 0.75 which was estabéshusing
test-retest method and Pearson product momentlatiore technique. Convergent/Divergent Test is aso
standard instrument for measuring convergent/demrgcognitive style of the students. Its coeffitiad
correlation established by test-retest method aaitd®n product moment correlation technique is.Ul86data
generated from these instruments were subjecteaidtysis using SPSS. The results of the study fedehat

(1) There was no significant relationship betwemtdf dependent/independent cognitive style and esttsd
academic achievement (r= 0.062; P>0.05). (2) Sicanit relationship between convergent/divergenintog
style and students’ academic achievement exist€di§86; P<0.05). (3) There was a significant jaftuence

of field dependent/independent and convergent/desetr cognitive styles on the academic achievemént o
students (r=0.886; P<0.05). It was therefore recemirad that teachers should recognize the cogrstites of
the students which impact on their academic perdmca with a view to tailoring their instructionsline with

the students’ cognitive styles for optimum perfonece

Keywords: Field dependent/independent, convergent/divergagnitive, learning styles, mode of information
processing, academic achievement.

1. Introduction:

The rate at which the academic achievement of slrgrschool students in Nigeria especially thosRiiers
State is declining is really alarming (Ozordi, 2D1h spite of all the measures put in place bytiglts of
government in Nigeria to ensure that there is impnoent in the academic achievement of studentsinoch
change has been done in recent times (Ozordi, 200$ has raised a lot of questions among parents,
curriculum planners, teachers, the governments alhdvho are in one way or the other involved in our
educational system. Some researchers such as g@d) and Peterson, Louw and Dumont (2009) ardjuzid
low intelligence quotient and lack of interest tademic work among the students and little or fioresf by the

students are responsible for underachievementidésts.
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Human cognition, including cognitive styles, is Hilig relevant to many important educational concerns
involving teaching and learning. A variety of matfional and environmental factors influence leagniand
cognition represents the core of learning proc€ssnpared to variables such as the affective andiplogical
factors, cognitive styles seem to be the most agieto those associated with academic achieven@Brien
and Wilkinson 1992). Teachers are expected to t af work in terms of helping learners to overaihne
glaring obstacles that make learning tedious anmatemesting. In doing this, teachers must consitderfact that
individuals perceive, process and interpret infation differently. In other words, human beings énaifferent
ways in which they encode and decode informationoMdlk, (2006) refers to these differences in thede of

information processing as cognitive styles or leagrstyles.

Bassey, Umoren and Udida (2009) defined cognitiyées as the process which is self-generated, igahs
situationally-determined conscious activity thdearner uses to regulate, receive and transmitnmdton and
ultimately behaviour. It is an individual's prefed way of perceiving, processing and interpretirfgrimation.
Cognitive style influences how people look at theivironment for information, how they organize amerpret

this information, and how they use these interpigta to guide their actions (Hansen, 1995).

Existing studies have identified or indicated was labels of cognitive styles. Notable among tlem field
dependencef/field independent, perceptual modatéfepences, divergent/convergent, and impulsiviecate.
This study was delineated to field dependenced fisllependent and divergent/convergent cognitiyiest The
field dependence/field independent (FDI) constrigscamong the most widely studied constructs. Theé FD
describes two contrasting ways of information pesagy. This cognitive style depicts individuals tesing
positioned along a continuum running from extreieédfdependence (FD) to extreme field-independdrte
Those located towards the FD end of the continuawe ldifficulty in separating information from itertextual
surroundings whereas FI individuals have less daliffy in accomplishing the same task (Ghonsooly &
Eghtesadee, 2006). Field independent individuale hess difficulty in separating the most essetifrmation
from its context, and are more likely to be inflaed by internal than external cues, and to be Betein their

information input (Riding & Cheema, 1991).

Those with field independent trait are often thaughprocess information more analytically, and swenetimes
more typically found in males (Liu & Ginther, 1999 honsooly & Eghtesadee (2006) pointed out thatesits
with field-independent cognitive style tend to hgenchant for science disciplines, while studerith Vield-
dependent cognitive style tend towards humanitadiaciplines. Rollock (1992) also pointed that stois with
field-independent cognitive style have higher acaideachievement than students with field-dependent
cognitive style. Field independent individuals amalgtic thinkers are more reflective, more indepardof
others, more concerned with mastery, more cautiand, less easily distractible in the classroom stédy
conducted by Bahar and Hansell (2000) on Biologyehts revealed that field-independent subject® taav
higher working memory capacity than those who &kl fdependent. They also found that field-independ

students could more readily sort “signal” (releyantormation from “noise” (incidental) information
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In an experimental study on the relationship ofritige style and instructional style to the leagimerformance
of the undergraduate students”, MacNeil (1980) stigated the relative effects of two different mstional
modes, of discovery and expository, on the chandearning performance of subjects of contrastingnitive
styles, field dependent and field independent. Témult of the study showed that cognitive stylasldf
dependencel/independence) and instructional modesgitory and discovery) do not jointly interactitopact

on the achievement scores of the subjects.

Blanton, (2004) worked on the influence of studectgnitive style on a standardized reading testiatstered
in three different formats. The data showed tlmsignificant mean difference was found betweentitined
multiple-choice test scores and the constructeporese test scores for field dependent and fielépeddent

students.

Lucas-Stanard (2003) investigated the nature &f flependence/field independence construct agagatemic
achievements as well as against the thinking stglestruct as defined in Sternberg’s theory of niesdf-
government. The result of the study showed th&d flependence-field independence scores were detaily to

students’ achievement in geometry and not in gémeathematics.

Convergent thinkers score highly in problems raggione conventionally accepted solution clearlyaotable
from the information available (as in intelligertests), while at the same time obtaining low scargeoblems
requiring the generation of several equally acdaptaolutions. On the other hand, divergent thigldeals with
the capacity to generate responses, to invent mes,do explore and expand ideas (Child and Snsiti&x79).

Convergent thinking thus demands close reasonimgndéy and flexibility (Child and Smithers, 1979).

A divergent learner is one who tends to look foilqgue methods and unique solutions. Such thinkersnated
for creativity or lateral thinking. This is one wtiends to look for unique way of solving problemshis
environment. The divergent learning style is depahdnainly on the dominant learning capacities aifva
experimentation and abstract conceptualizations Tearning style is believed to have great adva#tag
decision making, problem solving, traditional ifigent tests, and practical applications of theari€nowledge
is organized in a way of hypothetical-deductivesogeng. Therefore, people with this type of cogmitstyle are
superior in tasks and problems that are techni¢alb( 1984). However, they are found to be infefiomatters
that are social and interpersonal. Hence, studehts have divergent learning style tend to prefeysptal
science and related disciplines where they appgrertel. They avoid social sciences and relatsdiplines as
in these areas they do not usually do well. Thendteo be superior in adapting themselves to changin
immediate situations in which the plan or theorgslaot fit the facts. Furthermore, they also tenbe intuitive.
The convergent learning style has opposite advarttagivergent learning style discussed above. ddgmitive
style depends on concrete experience and refleobgervation. Its importance lies in imaginativdiaés and
awareness of meaning and values attributable tergint thinkers and hence, it has great advantages
divergent cognitive style in this regard. Peopléhwhis type of cognitive style tend to have a pemapacity to

organize concrete situations from different pertipes and to structure their relationships into eanmingful
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whole. Rather than focus on adaptation by actiogy focus on adaptation by observation. They apersor in
generating alternative hypotheses and ideas, amdttebe more imaginative, people—or-feeling-ogeint They

tend to make career choice in liberal arts and mities.

Pixton (2010) conducted a study to investigateefifiect of convergent/divergent cognitive style ba icademic
achievement of 301 Malaysian undergraduate stud&hts data generated were subjected to statistitallysis
and the results of the study showed that divergémtients had a mean academic achievement which was
significantly higher than that of convergent studer\gain, there was no significant interactionaicademic

achievement between the cognitive style (convefdmmetrgent) and gender.

1.1 Statement of the problem

Promotion of success in academic endeavour isltmeate aim of any educational system. To accorhpiigs
task, all hands must be on deck. Cognitive stykegehbeen suggested as one of the contributingrfasto
students’ academic success. In this era of dwigdhcademic fortunes of Nigerian students, it become
imperative for secondary school teachers to undadysthe students’ cognitive styles with a view &ldring
their instructions in line with students’ cognitiggyles to enhance learning. As a contributionh® growing
body of research on cognitive styles, this presstidy investigated the relationships among field
dependent/independent, convergent/divergent cogrstiyles and students’ academic achievement ohseacy

school students in Rivers State.

1.1.1 Research questions and hypotheses

The following research questions were answeredhgpdtheses tested in this study. The hypotheses tested

at the requisite degrees of freedom and 0.05 lefvgignificance.

RQ:: What is the relationship between field dependietdpendent cognitive style and students’ academic
achievement?

RQ,: What is the relationship between convergent/divergeognitive style and students’ academic
achievement?

RQs. What is the joint influence of field dependerdé&pendent and convergent/divergent cognitive styfethe
academic achievement of students?

HO, There is no significant relationship between fidigpendent/independent cognitive style and students’
academic achievement

HO,. Significant relationship between convergent/divetgegnitive style and students’ academic achieveéme
does not exist

HOs Significant joint influence of field dependent/ifmndent and convergent/divergent cognitive styfethe
academic achievement of students does not exist

1.1.2 Methods

This is a correlational study involving 1048 JS88&lents in Rivers State of Nigeria. The 845 registgrivate
schools and 1139 public schools totaling 1,984 ¢Burof Statistics, Rivers State Ministry of Edumati2013)
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were placed into 23 clusters based on the exidtiogl government areas in Rivers State. Two schoeise
drawn from each cluster using simple random samgplehnique giving a total of 46 schools. Then tigtothe
use of proportional stratified random sampling téghe, 1048 JSS3 students were drawn from the &hbwo
instruments including Group Embedded Figures T@&HT), published by Witkin, Oltman, Raskin and Karp
(1971) and The Convergent /Divergent Test (Bah889)] were used in this study. Group Embedded Fggure
Test is a standard instrument which measured fefsendent/field independent cognitive style ofshedents.
The Convergent /Divergent Test was used to detercdmvergent/divergent cognitive style of the shisleThe
coefficients of correlation for both instruments reveestablished through the use of test-retest rdetha
Pearson product moment correlation technique. Dledficient of correlation for Group Embedded Figuiigest
was 0.75 while that of Convergent /Divergent TeasW.86. The students’ academic achievement cedsist

junior WAEC results of the students. The data algdiwere subjected to analysis using SPSS.

1.1.3 Results
RQ:: What is the relationship between field dependietpendent cognitive style and students’ academic
achievement?
HO, There is no significant relationship between fidigpendent/independent cognitive style and students’

academic achievement.

Table 1: Correlation coefficient between FID cognitre style and students’ academic achievement

N Df Alpha Lalculatec I'_ critical Decision
1048 1046 0.05 0.062 0.007 Hepted

Table 1 shows that the number of student respoadernit048. The value of calculated coefficient afrelation
(rca) is 0.062. This r-value shows that there was ay vlEw positive relationship between field
dependent/independent cognitive style and studeetsiemic achievement. The value of critical coefit of
correlation (&) at 1046 degrees of freedom and 0.05 alpha Isv@I007. Since the calculated r-value is less
than the critical r-value, the null hypothesis vtlasrefore accepted. This implies that there wasignificant

relationship between field dependent/independegnitioe style and students’ academic achievement.

RQ,: What is the relationship between convergent/divergeognitive style and students’ academic
achievement?
HO,. Significant relationship between convergent/divetgegnitive style and students’ academic achieveéme

does not exist.

Table 2: Correlation coefficient between CONDIV cogitive style and students’ academic achievement

N Df Alpha Lalculatec I'_ critical Decision
1048 1046 0.05 0.886 0.062 Heatgd

Table 2 shows that 1048 students participatedarsthdy. The value of the calculated coefficientafrelation
is 0.886. This value was an indication of high pesirelationship between convergent/divergent aognstyle
and students’ academic achievement. The criticadlue at 1046 degrees of freedom and 0.05 level of
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significance is 0.062. As the calculated r-valuegisater than the critical r-value, the null hymstis was
therefore rejected. This implies that significaetationship between convergent/divergent cognisitde and

students’ academic achievement existed.

RQs. What is the joint influence of field dependerdé&pendent and convergent/divergent cognitive styfethe
academic achievement of students?

HO3: Significant joint influence of field dependentligpendent and convergent/divergent cognitive stytes

the academic achievement of students does not exist

Table 3 RQ3: Multiple regression analysis of joininfluence of FID & CONDIV on acad. Achievement.

Model R R Square| Adjusted R Square Std. Error of the Estimate

1 .886 .785 .784 5.944

Table 3 shows the results of the multiple regressinalysis of joint influence of field dependerd&pendent
and convergent/divergent cognitive styles on thadamic achievement of students. The obtained revau
0.886. This value indicates a high positive joiniflience of field dependent/independent and
convergent/divergent cognitive styles on the acadachievement of students. However, the jointlugas the
same as the r-value for the influence of converdamrgent cognitive style on the academic achiesmmnof
students alone. This means that field dependeriieident cognitive style had little or no contribaton the
influence of the cognitive styles on the acadenukievement of students. The r-square value is 0.T&s
value shows that 78.5% of variance in studentstlecac achievement is accounted for by or is dutaégoint

effect of field dependent/independent and convefdmergent cognitive styles.

Table 4 Ho4: ANOVA associated with multiple regession analysis

Model Sum of Squares|  Df Mean Square F-cal F-crit.
1 Regression| 134720.223 2 67360.111 1906.339 2.99
Residual 36924.861 1045 35.335
Total 171645.084 | 1047

Table 4 shows that regression mean squaéd360.111 while the residual mean square is 35.388.
calculated F-value is 1906.339 while the criticaldfue at 2 and 1045 degrees of freedom and Offadével
is 2.99. The calculated F-value is greater thanctiteeal F-value. Therefore, the null hypothesiasarejected.
This implies that there was a significant jointlilgince of field dependent/independent and convéfdjeargent
cognitive styles on the academic achievement afesits. The relationship between the dependentblarand
independent variables is given by the model; Acadaechievement=13.035- 0.006GEFT+2.483CONDIV.
1.1.4 Discussion of the Results
It was found that there was a very low positivagniicant relationship between field dependentéipendent
cognitive style and students’ academic achieven¥dris finding is in line with the finding of Altuand Cakan

(2006) who investigated the field dependent/indépahcognitive style achievement scores and adtitadiards
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computer among university students using a samplE30 undergraduates. The results obtained shohed t
there was no significant correlation between pidicts’ academic achievement and their cognitiyéest(r
=0.14; P > 0.15) implying that cognitive style haal significant relationship with the participanéhievement
scores and that students’ attitudes towards commgse not associated with their cognitive stylBise finding
of no significant relationship between field depemidindependent cognitive style and students’ avéxe
achievement can be explained from the fact thad fikependent/independent cognitive style is a ocomtin.
Rating low on field dependent/independent cognitityde scale does not necessarily mean low cognéhbility,
rather it may suggest low ability in science sutgdmut high ability in art or social science sultgeSimilarly,
rating high on field dependent/independent cogaitityle scale does not necessarily mean high ¢ogaibility.

It may rather suggest high ability in science sctsjdut low ability in art or social science sulbgec

It was found that there was a high positive andifiant relationship between convergent/divergesgnitive
style and students’ academic achievement. Thisrfgndgrees with the finding of Danili and Reid (8)@vho
found that convergent/divergent cognitive styleretated with pupils’ performance. Divergent indivads are
more critical thinkers and problem-solvers thanebavergent individuals. Divergent individuals atso better

in information processing. Hence, they achieveeatgr academic feat than the convergent individuals

It was also found that field dependent/independart convergent/divergent cognitive styles had aifsignt
joint influence on students’ academic achieveméltiis finding can be explained from the fact that
convergent/divergent cognitive style alone had ey \@gh positive and significant correlation on deuts’
academic achievement. The insignificant influendefield dependent/independent cognitive style was n

sufficient to render the joint influence of bothgaoitive styles insignificant.

1.1.5 Conclusion

This study explored the relationship between edcth® cognitive styles ofield dependent/independent and
convergent/divergent cognitive styles and studeatademic achievement. It also explored the joiftdénce of
field dependent/independent and convergent/diveérgegnitive styles on the students’ academic acment.
While convergent/divergent cognitive style correthsignificantly with students’ academic achieveméald
dependent/independent cognitive style did not shmweh correlation with students’ academic achieveirsath

cognitive styles had a significant joint influerme the students’ academic achievement.

1.1.6 Recommendation

In view of the findings of the study, it is impekat that secondary school teachers should recoghiee
existence of various cognitive styles among theestts. This is necessary so to select appropnateuctional
methods and materials to make majority of the sitgléo derive optimum benefits from their instroos.

Cognizance should be taken of the cognitive stydé torrelated with the students’ academic achievawith a

view to tailoring instructions to match studentsgaitive styles for maximum academic gains.
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