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Abstract

This study analysed physics students’ cognitivéestyand physics achievement of senior secondargosch
students. Five hypotheses were tested. The saropkisted of 107 Senior Secondary Il physics sttgl&éom
four co-educational secondary schools in OguneStahese students were categorized as analytinand
analytic learners based on their performance orsipel’s Cognitive Style Test (SICOST). Resultseraed that
most of the students (69%) were analytic, and aifsignt difference in physics achievement in favad
analytic students was found. Also, a significarffedénce in favour of analytic boys (as against-aoalytic
boys) was found. However, there was no significhfierence between the physics achievement of énaynd
non-analytic girls. Based on these, the first asxbad, fourth and fifth hypotheses were rejectetdenthe third
hypothesis was upheld. The study concluded thahera should endeavour to find out students’ cognityle
and use strategies consistent with it.
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Introduction

The way an individual perceives, organizes andpméts an information is a function of his cogrstiv
style. Put in another way, Riding and Rayner, ()98&fine it as the way information is organised and
represented; Bollistic & Tallent-Runnels, (1991¢wiit as the ways in which one goes about orgamiaind
processing information to complete a task. Kat(R@06) sees cognitive style as the ability to cauy abstract
thinking. Tella (2008) was of the view that cogwétistyle is sine-qua-non to the evaluation of sitsle
achievement in learning and a significant prediaibfuture achievement. Psychologists have comevitip
various dimensions of cognitive style. Robinson @mey (1974) identified three cognitive styles agachool
children- Categorical, Descriptive and Relatiortgles. Kagan, Moss and Sigel (1963) classified\iiallials as
either Analytic or Non-analytic, while Witkin, Moer Goodenough & Cox, (1977) grouped individual® int
Field Dependence or Field Independence.

A field independent person is able to easily breplerganized perceptual field, easily sort outtami
from its contextual setting and analyze them aitjc while field dependents tend to preserve tbistic nature
of a stimulus configuration. Analytic and Non-artalyclassification has been shown (Kagan et al.3196 be
similar to the field Independence-dependence dieaton. At the level of intellectual functioninghe field
dependent person is “global” in his approach andsdeot differentiate cognitively between experiasnda
contrast, field independent person separates tleetdipom the field and consequently can be moiaydic and
articulate about his experiences (Faterson 1972).

Data from most research studies on cognitive sph@ student performance suggests that an
individual's cognitive style invariably influencéss performance on a variety of learning tasks.earlier study
by Cohen (1969) revealed that non-analytic childseored lower on tests requiring mathematical cdatfmns
than their counterparts. In contrast to that, Balbal(1979) found that field-independent cognitbigle students
showed positive interest and achieved better inhematics and science. Wieseman (1992) investigdued
relationship of students’ cognitive style to thagademic performance across curricula. Findingeate that
the subjects were predominantly field dependentialig oriented learners. A significant correlatibetween
low grades and a field dependent cognitive styls alao found. Similarly, Whittington & Raven (199%nong
other findings, found that females were more fieldependent than the general female populatiothdrpath-
analytic study of cognitive style as predictor ofigtistry achievement carried out by Aghadiuno (3992
analytic individuals performed better than non-gtialindividuals in Chemistry achievement Test. &\l&yon
(1994) found that analytic students performed betten non-analytic students in using computer-tbase
instruction in office systems. In Griffin and Frdinks (1996) study, 143 students were identifiedaaslytic or
non-analytic based on their performance on cognisityle test. Results further indicated that amaltudents
performed significantly better on course test aad higher academic potential than non-analyticesttsd

In contrast to this general trend, some studies Haund little or no relationship between cognitive
style and academic achievement, and others hawalesl/that analytic students did not perform beatian
non-analytic students. Altun and Cakan (2006) wmirtilstudy on the relationship between studentstewac
achievement, cognitive style and attitude towardsimuter science, found no relationship between itiogn
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style and academic achievement. Earlier study by {9€94) found that field independent students rad
demonstrate better performance than the field digrgrstudents. Supporting this view was Brenne®)9He
investigated the cognitive styles of students whaseaenrolled in distance education courses forsameester,
the study’s hypothesis predicted that analytic etdsl would be more successful in distance educaélen
courses than non-analytic students. Findings redetilat the hypothesis was rejected. Analytic sttedevere
not more successful in asynchronous distance educdéle-courses than non-analytic students. It was
concluded that cognitive style had no impact ometil success in distance education, and shouldusag®
educators to offer distance education to all tygfestudents. Lending credence to this, Clark (3982is meta-
analysis to determine the relationship of cognitstyle construct of field dependence/independence t
achievement in computer programming found that sitppe relationship between a student’'s degreeiadfl f
independence and success in computer programmiasses. Class level, programming language andeste t
used to measure field independency did not sigmfly differentiate the correlations. Adeyanju (3posited
that field independent students have a sharp per@ejpcus, a greater ability to structure inforibatand solve
problems. They are good at effectively weighing ahithking reflectively on concept cues. (Oyekan 4,98
Thornell 1997). In addition, the field Independ&drners are said to have greater intellectuabsityi as they
express desires to investigate new ideas and skkifiomal information. In same vein, Macnab (198g)ieved
that the development of the skill of problem-sotyend spatial visualization lies in the developnwfranalytic
ability. Also, Chinien (1992) was of the opiniorattanalytic learners are task-oriented, set regdlgbals, seek
less guidance in problem solving, less social stipgoad prefer to work individually.

Field dependent learners are seen to be attuneddal interaction, they favour structure, teacher
direction and feedback, and they benefit from ington in problem solving. In addition, findingsJgaeven
shown vocational students to be field dependenhgklia 1997).

Many studies have shown that sex differences &estieen cognitive styles and achievement. In fact,
Witkin's field-dependent cognitive style theory gieted that females are more likely to have a dawidield
dependent cognitive style, whereas males are moaytecal or field independent cognitive styled. eBle
differences include personality and informationgassing characteristics that may have cognitivgiresi(Portis
& Simpson 1995). These predictions were establishete study of some researchers. Fritz (1992hdotinat
males were more field independent. Onyejiaku (1980¢aled non-analytic boys scored significantignttthe
non-analytic girls, and analytic boys scored sigaifitly more than analytic girls. Koleoso, Oyekand ®labode
(1998) found that female and male field independgatips are academically superior to their fielgpatelent
counterparts. This agrees with the findings of B&i974); Onyejiaku (1980); Busari (1987); FritA@R). Part
of the reasons adduced was that females more tldesmely on acculturated values to interpret Hitng,
desire peer input to organize experience and stiapisions, and want a variety of instructional niitiéa to
derive meaning from an experience. Male studemtsontrast to females, preferred situations thatlired
numbers and logic, computing and solving matherahpicoblems, and benefited from course work thas wa
logically and clearly organized and assignments there meaningful. Females tended to need labgrator
activities with interaction from peers (Fritz 1992jowever, the study of Buckley (1992); and Sonsini#994)
reported no significant difference in the academitainments of female field independent and maddd fi
independent Senior Secondary Il students in Cheyrashievement.

From the foregoing, it is glaring that researchd&s on cognitive style as it affects students’
achievement have been inconsistent and often abotoay. Infact, few studies have been carriediouhe area
of sciences, which are basic to any technologioavth of any nation. Based on these, it is theeeforportant
that more empirical researches be carried out tthdu shed light on whether cognitive style infloea
achievement in the sciences, especially the physaances where very little research evidencesaaadable.
This researcher shares the view of Onyejiaku, (L9888 refusing to find out the cognitive stylesl@érners is
like administering some drugs to an unknown ailmgnbwing how best students learn can best inf@achers
on good choices of content, resources and teadtiatpgies. Also, it may lead to accommodation @hriety
of learners in the classroom, and improve studemishievement and improved communication with
administrators, parents, counselors and policyerak
Statement of problem
This study analysed the cognitive styles profilad &hysics achievement of senior secondary schiogdies
students in Ogun state.

Research Question

1) What is the predominant cognitive style of thelents sampled in this study?

Hypotheses

Ho1 There is no significant difference between thgsics achievement scores of students that are/tamal
styled and those that are non-analytic.

H,2 There is no significant difference between thgsics achievement scores of analytic male studsmds
non-analytic male students
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H,3 There is no significant difference between thgsics achievement scores of analytic female stgdmmd
non-analytic female students
H.,4 There is no significant difference between thgsics achievement scores of male and female stsithemt
are analytic styled
H.,5 There is no significant difference between thgsics achievement scores of male and female stsithemt
are non-analytic styled
M ethodology
Resear ch Design
This study is an ex-post facto research in whiehitldependent variables had already
occurred and no manipulation was done to themdahéegt of this study.
Population
The population comprised of all senior secondahpetstudents in ljebu- East Local
Government area of Ogun-State.
Sample and sampling procedure
The sample was made of 107 SS Ill Physics studemtgrising 69 males and 38 females (age range betwe
14.0 years and 19 years, with the mean age comirdgtl years; SD 1.92) randomly selected from fo
educational secondary schools in ljebu-East LooadeBhment area of Ogun-State. The four co-educaltion
secondary schools were purposely selected fronudigdst local Government area of Ogun State. Therei
for selection include the following:
1) The school must be co-educational and must feeing physics
2) The Senior Secondary school 3 (SSS 3) studentt have been taught the topics listed in the Rhysi
Achievement Test.
Instruments
Two instruments were used for data collection. Ere®:
- Sigel’'s Cognitive Style Test (SGST), and
- Physics Achievement Test (PAT)

Sigel's Cognitive Style Test was developed by Sid€l67) was modified by Onyejiaku (1980) to refl¢iot
Nigerian Environment. This modified version was jigal for use in this study. It was re-validated thg
researcher. The test-retest reliability after a weeks’ interval was found to be 0.73. The instroeas made
up of 20 cards numbered 1-20. It is a reasoniagused to measure how students choose and arsaitgssef
drawings of common objects, animals, plants ofaats for the purpose of classifying them. Eacld Gamsists
of three pictures, two of which could have one ghim the other in common. As explained earlier, stagéements
made by the students regarding the way they perctie pictures and classify any two together were
categorized into three: Analytic-Descriptive(AD)at€gorical-Inferential(Cl); and Relational-Conteadt(RC).
Analytic-Descriptive(AD) individuals classify stinitbased on the overt physical attributes like parivhole.
They group two objects together based on commoracteistics which are directly discernible. Foamwle,
for pictures of a chair, table and man, a chair atable can be categorized together because tihyhhave four
legs.
Categorical-Inferential(Cl) individuals here groapjects together based on super- ordinate featnésh are
not directly discernible but are inferred. It isiamaginative tendency or ability to think abstrgcttor example,
a table and a chair are grouped together becaagatk furniture.
Relational-Contextual (RC) individuals here grotimsli that are interdependent or functionally teth They
classify objects together based on features eshabg a relational link between them. For examible,man can
sit on the table or chair.

The Physics Achievement Test was made up of émsitin multiple choice format with four options
(one correct response and three distractors). TideTof specification drawn reflected the varioesels of
behavioral objectives and the topics as shown helow
Table1: Test Blueprint of Achievement Test in Physics

vioral Ob;. Knowledge Comprehension Application Total
Topic
1) Mechanics 3 4 6 13
2) Heat 2 2 3 7
3) Optics 2 2 3 6
4)  Electricity 2 3 4 9
5) Waves 1 2 2 5
6) Magnetism 1 2 1 5
Total 11 15 19 45
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Originally, the researcher generated 100 items. giteeedure for test construction was followed in
planning and compilation of the test. These itenesenpresented to three physics teachers to evahitiie
respect to structure, adequacy and relevanceeoftéims to the content coverage. Modifications weele
based on their judgements. Thereafter, the testadasnistered to 100 SS 3 Physics students in battath
local Government area of Oyo-State. These studesrts similar to those for whom the test was ineghd=rom
the results obtained, the difficulty and discrintioa indices of each item was computed. Items \pitisitive
discrimination and difficulty indices of betweerdBb.and 0.65 were retained. Eventually, 45 items tinese
criteria. Kuder-Richardson Formula 20 was usedstal#ish the reliability coefficient of 0.64 forethest.
Procedure
The instruments were administered two weeks baf@e&S 3 students started their mock examinatibis. Was
to ensure that the topics listed in this study hagen covered in the schools The Physics teacheiisese
schools served as research assistants. They ateredidshe instruments to the students and haneed tiver to
the researcher after completion.

Scoring of the Instruments

For the Physics Achievement Test, each correct response attracted a score of 1, while zero score
was awarded a wrong response. The maximum toted scas 45.

For the Cognitive Style Test, the researcher predube scoring manual that was used in scoring the
students’ responses to the test. A score of on& mas given to each trial for each of the threenidfiable
styles. The score was based on the stated reasgnofgping two of the three pictures in a triad eTdifferent
responses were scored and summed up separatelgdostudent.

In this studyAnalytic Style students are students who score above the median on Aodbgscriptive
(AD) and Categorical-Inferential (Cl) scores antblethe median on Relational-Contextual (RC) scores
Non- Analytic Style students are students who score above the median on Redétitontextual (RC) scores
and below the median on Analytic-Descriptive (ADpaCategorical-Inferential (CI) scores.

Data Analysis

The data collected were analyzed using frequenaptspsimple percentages, and t-test analysis.
Results

Research Question

What is the predominant cognitive style of the stutd sampled in this study?

Tablell: Frequency Distribution of Cognitive Style

Cognitive style Frequency %
Analytic 74 69
Non-Analytic 33 31

Table 1l above shows that 69% of the students maatytic, while the remaining 31% are Non-analytic.
Hypothesis 1(Hol)

There is no significant difference between the Risyachievement scores of students that are anatytied and
those that are non-analytic.

Tablelll: t-test analysisof Analytic/ Non-analytic students

Cognitive style N Mean SD df T p Remark
Analytic 74 34.58 5.74 105 1.638 .016 Sig.
Non-analytic 33 27.37 5.52

* significant at p< 0.05

Table 11l above revealed that analytic studentarredd a higher mean score than Non-analytic stedamd the
difference was found to be significant at the el of significance. Therefore, Hol was not sapgd by the
data collected in this study.

Hypothesis ||

There is no significant difference between the Risyachievement scores of male analytic and noh/ina
students.

TablelV: t-test analysis of Male Analytic/ Non-analytic Students

Sex Cognitive style N Mean SD df t P | Remark
Male Analytic 49 3341 5.92 67 1.264 .013 | Sig.
Non-analytic 20 28.30 5.36

* significant at p< 0.05

Table IV above revealed that male analytic studeatsrned a higher mean score than male Non-apalyti
students and the difference was found to be sigmitiat the 0.05 level of significance. Thereféte2 was not
supported by the data collected in this study.
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Hypothesis ||

There is no significant difference between the Risyachievement scores of female analytic and matytc
students.
TableV: t-test analysis of Female Analytic/ Non-analytic Students

Sex Cognitive style N mean SD df t P| Remark
Female Analytic 25 29.01 6.42 36 1.844 .061 Not sig.
Non-analytic 13 27.15 5.83

Table V above revealed that female analytic stuglesiturned a higher mean score than female Noryanal
students but the difference was not significarthat0.05 confidence level. Therefore, Ho Ill wapmurted by
the data collected in this study.

Hypothesis IV

There is no significant difference between the Risyachievement scores of male and female studeatsare
analytic styled.

TableVI: t-test analysis of Male and Female studentsthat are Analytic styled

Sex N Mean SD Df t P Remark
Male 49 34.41 5.16 72 1.428 .018 Sig.
Female 25 25.96 4.72

Table VI above revealed that analytic male studestigned a higher mean score than analytic festadents,
and this difference was found to be significanthat .05 level. Based on this, Hypothesis IV wassupported
by the data collected in this study. In other worthere was a significant difference between thgskk
achievement scores of male and female studentatbanalytic styled.

HypothesisV

There is no significant difference between the Risyachievement scores of male and female studeatsare
non-analytic styled.

TableVIl: t-test analysis of Male and Female studentsthat are Non-Analytic styled

Sex N X SD df t p Remark
Male 20 30.02 5.49 31 1.646 .033 Sig.
Female 13 24.15 5.11

Table VII above revealed that non-analytic malelshis returned a higher mean score than non-and#éytiale
students, and this difference was found to be Bigmt at the .05 level. Based on this, Hypoth&siwas not
supported by the data collected in this study. ttleeo words, there was a significant difference leetvthe
physics achievement scores of male and female stsitleat are non-analytic styled.
Summary of Findings
1) There is a significant difference between thgdits achievement scores of students that argtansatyled
and those that are non-analytic.
2) There is a significant difference between thgdits achievement scores of analytic male studemsnon-
analytic male students
3) There is no significant difference between Big/sics achievement scores of analytic female stadand
non-analytic female students
4) There is a significant difference between thgdkcs achievement scores of male and female disitheat are
analytic styled
5) There is a significant difference between thgdics achievement scores of male and female stuitteat are
non-analytic styled.
Discussion

The finding that analytic learners returned ansigantly higher mean score than non-analytic neas
is in agreement with the findings of Babalola (1p78ghadiuno (1992) and Lyon (1994). They foundtth
analytic students achieved better than non-amadgtidents in Mathematics, Chemistry and in usingh@uter-
based instruction in offices respectively. Howeuéis finding contradicts those of Hsu (1994) anerider
(1997). The Science of Physics is an action sultfettdemands spatial visualization, critical thngk ability to
solve problems, and effectively weigh concept cuasaddition, the Science of Physics demands great
intellectual curiosity in breaking down a stimulesnfiguration and being able to assemble it togetiyzin,
desire to investigate new ideas and seek additiof@mation. These according to Macnab (1991} lrethe
development of analytic ability.

The findings that analytic boys returned a sigaffitty higher mean score than analytic girls, and-no
analytic boys also returned a significantly highezan score than non-analytic girls contradict thdifigs of
Buckley (1992) but supports the findings of Bugdm®87) and Onyejiaku (1980). These findings aredgen
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sensitive, in which case, boys in both cases, padd better than the girls. The reason could bethigaboys are
academically better than the girls. However, a ag/rof evidences point to the fact that some miseptians
and socio-psychological factors in the home, sclamal society impede girls’ enrolment and achievernrethe
sciences. Prominent among these is the long-stgndisconception that Science is male preserve famdles
lack intellectual capability for visual-spatial B&ineeded for abstract reasoning, especially thesieal Science.
There is also the belief that this makes girls shpyeference for Biological Sciences than Physiadeige
where girls are always least-represented. Girlgeeences in the classroom are sometimes even wBwse
example, in our classrooms, there is differengalcher-pupil interactions which tend to favour llogs as they
receive more attention from teachers than the,diéiachers tend to mystify the Sciences by prasgritias
difficult and abstract, also, teachers mainly make of lecture method of instruction, whereas girks more
responsive to instructional methods that fostelabolration, teachers have low expectations frons gis they
allow for shorter “wait-time” for them, and theyreetimes pass comments that are often discouragiggls.
The curriculum and school textbooks are not tod-fgendly as they sometimes are gender insensitive
(Erinosho, 2000).

Conclusions and Recommendations
Improving academic achievement in Physics demamaistéachers know how best students learn. Thisrig
important as different learners have different nsod& conceptualization of a given stimulus. In oth®rds,
individual differences exist among pupils in a sta®m and this has further been buttressed byitkdangs of
this study. Understanding these differences wikisisteachers on the choice of content, resources a
instructional strategies. It will also help in thecommodation of different learners in the classroBtrategies
that enhance analytic ability of students should ebeployed during teaching. Biases against women and
masculine misconception of Science must be reveasedgirls should be assisted to develop theiryginal
potentials.
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