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Table 2 shows that 117 (60%) of the responc.ifants
others were of the field dependent cognitive
predominant cognitive style among the respond

style.
Table 2: Descriptive Statistics of Res pondents Cognitive Styles ‘
. Minimum Maximum Mean Std. Dev.

Cognitive N

style

Fl 117 8 27 16.77 3.67
FD 79 6 27 16.61 347

Research Question 2: Is there any difference in the cognitive styles (Fl and FD) of male
"and female students?

Table 3 indicates that there are differences in cognitive styles of male and female
respondents in secondary schools, the number of female in the field independent category
is 65 (55.6%) and are more than the male respondents which is 52 (44.4%). This implies
that majority of the female respondents belonged to the field independent cognitive style

- Table 3: Descriptive statistics of field independent based on gender

- o @ @O0
Gender Frequenc %

Male 52 44 .4
Female 65 55.6
Total 117 100.0

—_— e, %’

Table 4 reveals that in the field dependent category, the number of male respondents is
-44 (55.7%) and is greater than the female respondents that are 35 (44.3%). This is an
indication that there are more male respondents with field dependent cognitive styles

Table 4: Descriptive statistics of field dependent based on gender
Gender Frequency %
Male 44 55.7
Female 35 443
Total 79 100.0

- 8 10 00000
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Figure1: Bar chart showing cognitive styles of male and female respondents

Hypothe§is 1:there is no significant difference in the cognitive styles of male and fomale
students in the Fl and FD category.

Table 5 shows a E- value of 0.13 which is greater than 0.05. It is an indication that there
is no significant difference in the male and female students' cognitive style in the field
independence category.

Table 5: t-test analysis of students in field independence based on gender

e O U, MLt | B
Gender N Mean Std t Df Sig Decision

Male 52  16.19 3.07 -1.53 115 0.13 Not
» Significant

65 17.23 4.046

Female

Table 6 shows a P.-value of 0.66 which is greater than 0.05 level of signjﬁcant. This
. implies that there is no significant difference between male and female student cognitive
style in the field dependent category. y
Table 6: t-test analysis of students in field dependence based on gender
e —— e e e
Si

Gender N  Mean Std t Df g Decision

Male 44 16.45 3.61 -0.44 77 0.66 Not
Significant

Research Question 3: is there a relationship between the cognitive styles (FI & FD) and

academic performance in chemistry?

Hypothesis 2: There is no significant correlation between student cognitive styles (FI &

FD) and academic performance in chemistry

Table 7 show an r- value of 0.23 which indicates that there is a low positive correlation

between chemistry performance and F| score of students although significant because
. the p-value of .012is less than .05.
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Table 7: Correlation between performance of students emistry and fey,
independence cognitive style

Std. dev. r Si

“Variablo N Mean

“Porformanco in Chomistry 117 71.76 (1386‘715 23 012
Field Independence 117 16.77 : . - T
Rosults on Table 8 rovealed that in the FD, there Is a low negative correlation between

and their field dependence score. However, the

students' performance in chemistry
ter than .05.

correlation ls not significant since the p-value is grea
Correlation betwoen performance of students in chemistry and field

Tablo 8:
dependence cognitive style
Variable N Mean Std. r Sig
dev.
Performance in 79 7122 16.25 -123 .279
Chomistry '

_Flold dependence 79 1661 343

Discussion and Conclusion

Findings from the study revealed that there the most predominant cognitive style among
learners was the FI. It was also revealed that there were more female students in the Fi
cognitive style category and more male students in the FD cognitive style category. Ths
finding is in line with the findings of Idika (2017) who also reported that higher percentage
of male students is of FD cognitive style while higher percentage of the females are of FI
cognitive styles. However, the finding is contrary to the findings of Ramlah (2014) who
reported that female students are of FD cognitive styles and male students are of the Fi
cognitive styles. Further analysis also revealed that there was no significant difference in
the male and female students’ cognitive style in the FD and Fl cognitive styles respectively.
It was also revealed from the finding of this study that there was a low positive and
significant correlation between chemistry performance and Fl score of students. A low

negative correlation between students’ performance in chemistry and their field

dependence scorewas also reported. This finding is in support of the finding of Kirk (2000)

who reported a significant correlation between students’ academic achievement in

chemistry and their FI cognitive styles.

The study therefore concluded that the Fl and FD cognitive styles were evident among
secondary school students offering chemistry. Also, higher percentage of the female

students was of the Fl cognitive styles while males are FD cognitive style. Finally, a
significant correlation exists between FI cognitive style and students performance in

chemistry.
Recommendations

Based on the findings of this study, it was recommended that education stakeholders
should organize seminars and symposiums to enlighten teachers about cognitive styles
of learners so that appropriate instructional strategies will be adopted into teaching and
learning of chemistry, Also, chemistryteachers should consider the cognitive styles of the'r
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students before selecting instructional materials and strategies for teaching so that
learners can benefit maximally from contents of instruction.
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RELATIONSHIP BETWEEN SECONDARY SCHOOL STUDENTS®
COGNITIVE STYLES AND THEIR ACADEMIC PERFORMANCE IN
CHEMISTRY IN ILORIN, NIGERIA

IMAM, Bashirat Titilope
Department of Science Education, University of llerin
YUSUF, Nusirat Bolanle (Ph.D.)
Kwara State College of Education, Technical, Lafia]i
AHMED, Abiola Tawa
Kwara State Polytechnic Secondary Schoal, fiorin
Abstract

Students’ perceive several topics in chemistry to be dificuft. This cl'rﬁcqfr/ could be
responsible for the consistent decrease in students’ performance in chemisty
examinations. However, students’ perception of difficully in chemistry topics could b=
attributed to their cognitive styles. This study therefore examined the relationshio betwesn
secondary school students’ cognitive styles and their academic performance in Chemsz;
in llorin, Nigeria. Specifically, the study investigated the; Predominant cognidve siye
among secondary school students offering chemistry; difference in cognitive styles of male
and female students and the relationship between cognitive styles and stuc
performance in chemistry. Mean and standard deviation was used to answer the ressarch
questions while t-test and Pearson product moment correlation (PFMC) siatstcs wes
used to test the research hypotheses at 0.05. Findings from the study reves g
predominant cognitive style among the respondents is the Fl cognitive styfe. Alsc. thers
are more females in the Fl category while the males are of the FD category. 2 wes &l
revealed that there is low positive correlation between the Fl cogniiive st )
performance and low negative correlation between the FD cognizve styl
performance in chemistry. it was recommended that teachers should be au
students’ cognitive styles as-this would help them select right instructional methocs and
materials for teaching so that learners can benefit maximally from tontents of instructon.
Keywords: Cognition, cognitive style, Field dependent, field independent. Chemistry

O

Introduction

Chemistry is a branch of science that deals with the study of the structure of matier. i
properties and the reaction they undergo. Friedl (2016) defined chemistry as & branch of
physical science that deals with the study of the properties and interactions of energy and
matter. It also involves the study of the characteristics, properties, and changss that cccur
in matter. Ababio (2013) defined chemistry as a branch of science that studies tre
composition, properties, and uses of matter. Chemistry is referred to as central science as
it connects the dots with other sciences such as physics and biology. The impertance of
chemistry cannot be overemphasizedas its knowledge has help in achieving technological

sssss

that students perceive chemistry topics in the secondary school chemistry curmcuum @

- B
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field independence construct connotes the two ways of processing
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difficulty in carrying out the same task (Guisande, Paramo, Tingjero & Aimeida, 2007).
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Gonder has boen recognized as one ol the factors that influence aludenla! |m|h,“”,""“
in science. Gender s a biological stato of exisling As A male and foemale (T ITeeTe ol
gender on students' academic achiovement in science has beon a major coney, of
sclence educators over a decade. Howover, studies have indicated thal alucdenis Unnlng
havo an influence on their achievement while others noted the superionty of one Uit fesy
ovor the other (Khalaji, 2016, Owolabi & Adaramali; 20 15). Okoye (FO16) repor o Wial
gender and cognitive stylos of loarners have no significant influence on their porlorman
in a study carried out to investigate the influence of gender and cognitive o shutloenle’
achiovement in biology. Howover, Idika (2017) teported that thete s no- significan|
influence in malo and fomale students' achiovement in- chemislty whoen a study o
influence of gendor and cognitive style on students' achioverment in chemisity wis carre
out. Despite offorts in improving the teaching and learning of science in Nigoetia, the leyel
of involvement of femalos has not boen the same with their male counterparls (Opara,
2015). The inconsistencies in rosulls of eatlior studios necessitated the prosent slidy,

Statemoent of the Problem

In spito of the relevanco of chemistry in undorstanding other sclonce subjoects, studenls’
performance in external examinations has boon docroasing over the years (WAL (G, 20115)
Several of factors havo been identified as faclors allocting the decroase in sludents’
performance. Such factors includo; teachor factor and studont faclors. The student faclo
is one that students is the focused upon. That is, the learmor docides whether mesaningtul
learning takes place. Such factor includos students' allitude, gonder, age, motivation,
cognitive styles (Tai, Sadlor & Loohr, 2005, Alavi & Hoseinl, 2000, Bassoy, Umnoron &
Udida, 2013). Students’ cognitive style is not alloctod by their intelligence (Maghusdi,
2007). The learning process (cognitive style) of a student is thorefore an important faclor
that determines of how much a studont would bonofit from contont of instruction and s
such be accorded adequate attention,

Many studies have been conducted on cognitive stylos (Allun & Cakan, 2006, armliah,
2014; Sara, Maruta, & Olarinoyo, 2016). Altun and Cakan (2006) in thelr study involving
undergraduate students' achiovemont, cognitive stylo and attitude towards GOtmptes
reported that there is no signilicant correlation bolwoon students’ academic achieverment
and their cognitive stylo. Howovor, Ramlah (2014) roportod o low positive correliation
between student achievemoent and thoir cognitive stylos in i study conductod on the
relationship between students' cognitive stylo and their mathomatics nchioverment in
primary schools in Malaysia. Also, thero was no significant difforence in the cognitive
styles of male and female students.

Sara, Maruta, and Olarinoye (2016) in anothor study on the offocts of cogritive styles o
the academic achievement of sonior socondary school biology studonts in sGione
process skills in Jigawa stato reported thal cognitive slylos of fiold dopondent, field
independent and field noutral wore significantly rolatod to studonts’ achiovement in the
science process skills. Kirk (2000) roportod thal thoro s significant correlation botwesn
students' academic achievoment In chomistry and tholr cognitive stylo in i sluely thint
determined the relationship belwooen cognitive stylo of studonts and tholr acaderme,
achievement. The inconsistencies in rosulls from provious studios promptod this study o
investigate the relationship between students' cognitive styles and their porformancs in
chemistry in llorin.
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Research Questions

The following research questions were raised to guide this study

1. What is the predominant cognitive style among secondary school
students’ offering chemistry?
2. Is there any difference in the cognitive styles (FI & FD) of male and

female students?
3. What relationship exists between students’ cognitive styles (FI & FD)
and their achievement in chemistry?

Research Hypotheses

Two research hypotheses were formulated to guide this study.

Ho.-  There is no significant difference in the cognitive styles of male and female
students in the Fl and FD category.

Hoz.  There is no significant correlation between student cognitive styles (FI & FD) and
academic performance in chemistry

Scope of the Study

The study was limited to Secondary School 1 (SS1) and SS2 students in public secondary
schools within llorin metropolis.

Methodology

This study was a descriptive research of the survey type. The population was all secondary
school students offering chemistry in llorin metropolis. A sample of two hundred (200)
students that were randomly selected from public secondary schools within in llorin
metropolis formed the respondents. A field independent/ field dependent questionnaire
adopted from Wyss (2002) was used to gathier data for categorizing students to Fl and FD’
cognitive styles while students’ scorein their continuous assessmenttestin chemistrywas
used to gather data for students’ performance. Out of the 200 respondents, one hundred
and ninety (196) completed the questionnaire correctly and was considered in the data
analysis.

Data Analysis and Results
‘Research Question 1: What is the predominant cognitive style among secondary schod
students’ offering chemistry?

Table 2 shows that 117 (60%) of the respondents were field independent while 79 (40%)
others were of the field dependent cognitive style. This is an indication that the
predominant cognitive style among the respondents is the field independent cognitive

style.
Research Question 1: What is the predominant cognitive style among secondary schod
students’ offering chemistry?




