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Abstract
We report the relationship between cognitive stgled learning strategies on
student’s achievement in basic general mathematicollege of education,
Afaha Nsit, Akwa lbom State, Nigeria. The studypéelb an experimental
design. The population of the study comprised bk 11,160 Nigerian
Certificate in Education (N.C.E.) 1 students in #ie existing schools of the
college offering Basic General Mathematics Il (GBR) as a course of study
in 2012 / 2013 academic session. The sample ddttity contained 200 NCE
1 Students from three randomly selected schoolsoltege of Education,
Afaha Nsit. The sample from each school was asdifjelsl-independent and
field-dependent cognitive group for both guidedsdiery and non guided-
discovery learning group which represented expemtaegroup and control
group, respectively. Two researcher - developeds té&roup Embedded
Figure Test (GEFT)” and “Mathematics AchievemenstT@AT)”, were used
for obtaining data for the study. The value of thkability coefficient of the
instrument was 0.80, which was substantially higbugh to justify the use of
the instrument. Three research questions guided gshely, and three
hypotheses were postulated and tested at .05 lefvedignificance. Data
obtained was analyzed using analysis of variante. fEsult indicated that the
use of guided-discovery learning strategy in theckéng / learning of basic
general mathematics enhances student's achievenientmathematics
irrespective of the student’s gender and cognistide since it provide the
basis for conceptual thinking, and facilitates bethind proper understanding
of mathematical concepts. The results also indit#itat there is a significant
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difference in the mean scores of field-independand field-dependent
students when taught mathematics using guided wksgdearning strategy,
while the interaction effect between the treatmamd the cognitive style on
students’ achievement in mathematics was significknis recommended
among others that mathematics teachers should thekezaching /learning of
mathematics an interactive and activity-based fodents.

In the history of education, mathematics occupieziatral place among the
other school core subjects. It is the bedrock wioat all professional courses, the queen
of science and the language of nature. As a thiealeliscipline, mathematics explores
the possible relationships among abstractions withmoncern for whether those
abstractions have counterparts in the physicaldvdtigeria as a nation recognizes the
importance of mathematics and according to thedNati Policy on Education, the
study of mathematics is compulsory for all studexttprimary and secondary levels, it
is a subject per excellence (Federal Republic geNa, (FRN), 2004). Mathematics
lies on both logic and creativity, and it is purdueoth for a variety of practical
purposes and for its intrinsic interest. It is agssary tool needed to be able to function
effectively in the present technological age (Q&010).

National council for Curriculum Assessment (2006jed that many students
view mathematics as a difficult subject and peredingher mathematics as an elite
subject for only the best students. Curriculum tlyers have been emphasizing on the
importance of different learning strategies forrt@ag to accommodate individual
differences.

Trends have shown that in order to secure admisgiohigher levels of
education, a credit-pass in mathematics is an adgan (Joint Admission and
Matriculation Board (JAMB), 2006). This impliesaththe learning of mathematics in
Nigeria is a basic tool needed for effective ddilgctioning, preparation for adult life
and a gateway into a vast array of career choieth scientific breakthrough and
technological development are facilitated by thecge language of mathematics.

Over the years, cognitive psychologists and edusditave long been interested
in understanding the difference in cognition aneirthimpact on learning and
instruction. There are individual differences amamallege students with regard to
mathematics learning. They approach their acadtmic differently; these differences
reflect their cognitive styles rather than theirmad abilities. The fact that some
students perform one single academic task diffgremd similar conditions
demonstrates that they are different as regardsptbeessing and organization of
information and reaction to environmental stimtitiese differences are rooted in many
various factors, one of which is cognitive stylesdd and Mezulis (2001) believed that
the cognitive differences between males and fentzd®s been exaggerated. Akanmu
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and Fajemidagha (2013) however opined that witlenednterest on the effect of

cognitive style, their result revealed significagfference in the performance of
students categorized into field dependent and fiettependent when exposed to
learning strategy. The outcome was in favour ofldfiadependent students.

Khodabakhsh (2012) examined the role of genderognitive styles and students’

achievement, where differences are observed, theareher remarked that gender
differences is an area of educational researchhinat generated conflicting and non-
conclusive finding world over. Therefore, due toe timportance of academic

achievement in contemporary life and the predieafpower of cognitive styles and

learning strategy for academic achievement, thegmteresearch intends to show the
relationship between cognitive styles (field-depamzk/independence), learning
strategies and academic achievement of studentsasic general mathematics in
college of education, Afaha Nsit, Akwa Ibom State.

Statement of Problem

There is a general opinion of poor achievement athematics in Nigerian
school system because of its perceived difficuld afstract nature. The problem
always emerges whenever inappropriate cognitiveestgnd learning strategies are
marred in the teaching and learning of mathematidsas also been observed that the
problems affecting mathematics achievement aretegkldo teachers’ method of
presenting the content to students. Will the dsmgnitive styles and learning strategy
enhance students’ achievement in mathematics?

Purpose of the Study

Generally, the purpose of this study is to asdessdle of cognitive styles and
learning strategy in enhancing students’ achievéimemathematics learning.
The objectives were:

1. To determine the difference in the mean scofd®ld-independent and field-

dependent students when taught using guided-disgte@rning strategy.

2. To determine the difference in the mean scoesed on students’ gender in
mathematics when taught using guided-discovenniegrstrategy.

3. To determine the interaction effect between tteatment and the cognitive

style on students’ achievement in mathematics.

Research Questions
This study will attempt to answer the following gtiens:

1. To what extend does students’ mean scores hf-ifidependent and field-
dependent differ when taught using guided-discolesayning strategy.
2. To what extend does the mean scores based densti gender differ in

mathematics when taught using guided-discoveryiegrstrategy.
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3. What is the interaction effect between the mesit and the cognitive style on
students’ achievement in mathematics?

Null Hypotheses

Based on the research questions, the following mghlotheses were formulated and
tested in the study.

1. There is no significant difference in the meaarss of field-independent and

field-dependent students when taught using guidecbdery learning strategy.

2. There is no significant difference in the meaarss based on students’ gender
when taught using guided-discovery learning strateg

3. There is no significant interaction effect betwethe treatment and the

cognitive style on students’ achievement in mathesa

Concept of Learning Stylesn Mathematics

Much pedagogical research has focusedhenconcept of “learning styles.”
Several authors have proposed that the abilityypifyt student learning styles can
augment the educational experience. As such, ttsig might tailor their teaching
style so that it is more congruent with a giverdent’'s or class of students’ learning
style. Mismatches between an instructor’'s styléeathing and a student's method of
learning have been cited as potential learningaaiss within the classroom and as a
reason for using a variety of teaching modaliteesl¢liver instruction (De Vita, 2001,
Cook, 2005 & Cook, 2005).
Learning styles are considered by many to be act®if of success in higher education.

Learning styles can tailor pedagogy so thaest coincides with learning styles
exhibited by the majority of students (Lubawy, 2D03n mathematics, teachers and
students have perceived the concept of figuresciite, cylinders, pyramids, triangles,
rectangles, square, kite, spheres, etc as impolkantdifficult to teach and learn
respectively (Eduok, 2015). According to Sule (199%&aching in actual practise
consists of symbols, verbal and social interactimgtsveen the teacher and the students.
The difficulty of teaching and learning any concaptmathematics depends among
other things on the approach used in teaching sodtept and the availability of
learning materials in the teaching and learningcgss. However, the nature of the
intended learning outcomes, learners’ attitude ghaand the learning environments
rather than the scope of the curriculum contentgletermine the effectiveness of any
given method of teaching. The researcher is ofdjhi@ion that the manipulation of
concrete shapes during the teaching and learniogeps will provide for conceptual
learning of mathematics.

As class sizes increase, so do the types and narobstudent learning styles.

Given the variability in learning styles that mayist in a classroom, some authors
suggested that students should adapt their learstiylgs to coincide with a given
instruction style (De Vita, 2001).
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Relationship between Cognitive Styles and Learningtrategies in Mathematics
Instruction

Various authors draw a contribution betweesgnitive and learning styles.
Learning styles is sometimes synonymous with cognityle. Learning styles refer to
ways that people learn information, and cognititydes are more global, referring to
the way that people see the world around them atedact with it. Learning style is a
preferred strategy, implying that a student’s leagrstyle can change, while cognitive
style is an immutable characteristic of persongdfgrkash, 2013).

According to Akanmu and Fajemidagba (2013), the @il cognitive style and
learning strategy in the teaching/learning processnot be overemphasized. They
viewed that there is a positive correlation betweegnitive styles: field dependent-
independent and learning strategy as studentsctireelst involved in the instruction
process.

Review of the related literature over the yearseatwy lack of attention to
different cognitive styles and learning strategynathematics instruction. In this study,
two cognitive styles namely; field-independent dietd-dependent, and two learning
strategies namely; guided — discovery and non-gluidiscovery will be examined.

Akanmu and Fajemidagba (2013) investigated thdioelship among cognitive
styles and learning strategy of students in mathiemar he result revealed that there is
a significant difference in the performance of sttd categorized into field-dependent
and field-independent students when exposed tceguiiscovery learning style. Their
outcome was in favour of field-independent studéotd and Chen (2000) found that
the level of field independency have significanpaat on the ways learners organize
and navigate information, prioritize content, atelielop metacognitive strategies in
any learning environments. Field dependent leartensl to be less successful in
activities such as reorganizing and reproducingrmbtion, and structuring information
than field independent learners. On the other hatgyr studies have found that there is
no significant difference in students’ learning aarhes based on their levels of field
independency (Truell, 2001; Wang, Hinn & Kanfer02 Students perform equally
well in various educational settings regardlesshefr cognitive styles. Lewis (2007)
revealed no significant difference in the achievetmates of students based on their
cognitive styles and learning strategy. Petersagarip and Austin (2005) opined that
both intelligence and cognitive style will affedudents’ performance in a given task
irrespective of the learning strategy adopted. Tiféerence is that as intelligence
increases, so does performance, while style erdttier a positive or negative effect
depending on the nature of the task. According tey® and Moore (2001) who
investigated the effect of cognitive style on aghment in introductory education
course at two universities in the United StateseyTlfiound the field-independent
learners to be superior to field-dependent learrmmstests measuring different
educational objectives, and concluded that cognisityle had a significant association
with students’ academic achievement.
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Yunusa and Tukur (2013) investigated the infleeraf dependent and
independent cognitive styles on achievement in ema#itics among senior secondary
school students, the findings reveal that significkifference does not exist in the mean
scores of dependent and independent cognitive sstgtedents as measured by
participants’ Cognitive Styles Questionnaire (PGStThe result was in favour of the
field independent students.

Tinajairo and Paramo (1997) which investigated thkationship between
cognitive styles and student’s achievement in sg¢v&ubjects including mathematics
and English language but enjoys similarity withpess to the role of cognitive styles as
predictor of achievement among mathematics learfdrsy concluded that cognitive
style was a significant source of variation in @leperformance of students. This
means that field-independent students outperfoitimeid field-dependent counterparts.

However, the gender difference in specifying irtetilial abilities is obvious in
school performance. The perception in areas likdhematics, sciences and engineering
are for male domains and courses like home ecomspmypewriting and other art
subjects are for female counterpart had negatifectein career choice (Eduok, 2016).
Yunusa and Tukur (2013) maintained that significalifference exists between
mathematics achievement of dependent and indeperdegmnitive styles male and
female students as measured by MAT in favour of tfades independent students.
Also, that significant difference does not existdween the mathematics achievement
of dependent and independent cognitive styles anadefemale students as measured by
MAT in favour of the males dependent students araintained that there is no
significant association between mathematics acmewe of dependent and
independent cognitive styles.

Swetman (1995) shows that female students’ achiemeand attitudes towards
mathematics decline as they grow older. Initialynale students have more positive
attitudes towards mathematics than the males doadbthey continue in school, girls’
attitude and achievement in mathematics become megative. Teachers need to
facilitate positive attitudes in females towardstimanatics in order to improve their
performance.

Hyde and Mezulis (2001) believed that the cognitlifeerence between males
and females has been exaggerated. Lewis (2007¢aphmt with recent interest in
comparing achievement of males and females in mahes and sciences, where
differences are observed, inevitably, there shtnélda debate in determining whether
those differences are due to cognitive differemud’@ social and cultural stereotyping.
They concluded that gender differences are an afresducational research that has
generated conflicting and non-conclusive findingld@ver.

Methodology
The study adopted a quasi-experimental researagrdas the researcher was
only interested in determining the relationship amocognitive styles (field-
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dependence and field-independence), learning giestdguided discovery and non-
guided discovery) and students’ achievement inB&&neral Mathematics in College
of Education, Afaha Nsit, Akwa Ibom State.

The population of the study consisted of 1,160 NIC&udents in the six
existing schools of the College (Matriculation pramme, 2013), offering Basic
General Mathematics 11 (GSE 122) as a course alysiu 2012/2013 academic
session. The researcher used multi-stage sampliogegure to sample from the
population. The total sample of this study was BEE 1 students from three randomly
selected schools in College of Education, Afahat.NBhe schools are school of
Sciences, Arts and Social Sciences and Vocation@kéhnical Education. School of
Sciences has a total of 17 course combinations #fatapartments with the population
of 335 which is too large for effective experimdita. The researcher merged all the
combinations together and randomly selected 1Gfests.

School of Arts and Social sciences has a total afofbinations from 3
departments with the total population of 225 stisleseventy (70) students were
randomly selected for the study. While school ofcatonal & Technical Education
had a total of 4 combinations from 4 departmentth wie total population of 112
students. Thirty (30) students were randomly setkédr the study. A total sub-sample
of 200 NCE 1 students were selected from the sataiple of 640 NCE 1 students for
proper experimentation and was used for this stiidyhich the total field-independent
group comprised 100 students- 55 males and 45 é&smalhile field-dependent group
comprised 100 students- 60 males and 40 females.

Two instruments were used namely:ugr&mbedded Figure Test (GEFT),
and Mathematics Achievement Test (MAT). Group Endeed Figures Test (GEFT)
was used to classify students into groups basdbeofact that, the instrument is a non-
verbal test and requires only a minimum level ofjlaage skill for performing the tasks
(Cakan, 2003). Also, the psychometrical propertedsthe instrument had been
investigated in cross-cultural settings and acakbptequite reasonable. GEFT was used
to assign students into field-dependent and fiettependent categories. GEFT contains
a total of fifteen (15) items from two sections.

Mathematics Achievement Test (MAT) is the main rimstent that was used
after the successful classification into groupse TMathematics Achievement Tests
contains fifteen (15) objective test items with faptions A-D from Basic General
Mathematics of NCE 1 curriculum.

Both Group Embedded Figure Test (GEFT) and Mathiesaichievement
Test (MAT) were subjected to content and face 'adilich. The reliability coefficient of
0.80 was obtained for MAT using a test-retest apgnoon thirty randomly selected
NCE Il students from schools and departments whiee wet part of this investigation
but exhibited the same quality as those used ferstbhdy. The test-retest carried out
helped to adjudge the language suitability and cetmmsibility of the items. The
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reliability coefficient was calculated using PearsBroduct Moment Correlation
(PPMC) statistics.

The Group Embedded Figures Test (GEFT) required aatividual to trace a
specified simple figure that was embedded withoomplex design. The test consisted
of 2 sections. The first section had 5 items and eaxlier given for practice purposes.
The second section had 10 items with 30 minutesngas the total time for completing
the test. The possible scores ranged from O to PBe 10 item GEFT was used to
assign students into field-dependent and fieldeaelent categories. The field-
independent cognitive style involves student’s igbilto distinguish relevant
mathematics concept from complex task situatiore @hility of the students to carry
out this effectively categorizes them as field-ipeledent. The field-dependent students
on the other hand, are not able to disseminateaetemathematics concepts from a
complex background. A score of zero (0) or two ipwarded for each item if the
GEFT form is wrongly or correctly outlined respegety. A score of 0-9 indicates field
dependent while a score of 10-20 represents freldpendent student.

The Mathematics Achievement Test (MAT) which is thain instrument for this study
consists of 15 objective questions mainly on 2 andlimensional shapes. The test was
used to determine the academic ability of the fadgendent and field-independent
students in mathematics.

The instructional instruments were lesson plansvdran guided-discovery
learning strategy and non guided-discovery straiagyaching the experimental and
control group respectively. The guided-discoveryarténg strategy was the
experimental group and was student — activity cedteequired a lot of interaction
among the researcher, students and instructiontrialzs. However, the control group
was taught using the non guided-discovery mode; dhfy group was exposed only to
lecture method. Instructions were highly verbalizeith minimum or no interaction
between students and instructional materials. Aodesf one hour was spent each week
throughout the treatment period. The study lastedtivo months of four weeks
teaching, the first and second week were usedripgration and pre-test while others
were for post-testing respectively.

The researcher used Analysis of Variance (ANOVAamalyze the data collected. All
hypotheses were tested at 0.05 significant levels.

Results

Research Question 1

To what extent does students’ mean gain scoresietd-ihdependent and field-
dependent differ when taught using guided-discolesayning strategy.
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Table 1: Summary of means and standard deviationsof differences in field-
independent and field-dependent students when tauglusing guided — discovery
learning strategy

Cognitive Style Mean Standard Deviation N
Field — independent 45.96 15.22 120
Field-dependent 29.66 12.13 80
Total 39.44 16.15 200

Table 1 shows that field independent and field ddpat students who were taught
basic general mathematics using guided-discovemynileg strategy have the mean

scores of 45.96 and 29.66, while the standard temm are 15.22 and 12.13

respectively. The mean scores of field-independerdents are greater than the mean
scores of field-dependent student when taught uginded-discovery learning strategy.

This implies that the use of guided-discovery l@agnstrategy enhances the

achievement of field-independent students than ofidteld-dependent students. The

standard deviation shows how field independent fegld dependent students’ scores
varied from the mean scores respectively.

Research Question 2
To what extent does the mean gain scores of stsidgahder differ in Mathematic
when taught guided-discovery learning strategy.

Table 2: Summary of means and standard deviationsof differences in students’
gender in mathematics when taught using guided-diswery learning strategy

Gender Mean Standard Deviation N
Male 40.24 15.99 115
Female 38.37 16.41 85
Total 39.44 16.15 200

The data presented in Table 2 shows that maleeamdl& students’ taught mathematics
with guided —discovery learning strategy have theamscores of 40.24 and 38.37,
while standard deviations are 15.99 and 16.41 otiseéy. This implies that the use of

guided-discovery learning strategy enhances thieeasment of both male and female
students. The standard deviation shows how malefemdle students’ scores varied
from the mean respectively. However, male studeatsiievement is slightly better

than the female students.

Research Question 3
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What is the interaction effect between the treatraed the cognitive style on students’
achievement in mathematics?

Table 3:Summary of means and standard deviation ofhe interaction effect of
treatment and the cognitive style on students’ achivement in mathematics

Cognitive Style Learning Strategies Mean Standard N
Deviation
Field- Guided Discovery 48.66 14.60 100
Independent
Non Guided discovery 32.45 10.45 20
Total 45.96 15.22 120
Field-Dependent Non Guided discovery 29.6¢ 12.13 80
Total 29.66 12.13 80
Total Guided Discovery 48.66 14.60 100
Non-Guided Discovery 30.22 11.81 100
39.44 16.15 200

The data presented in Table 3 shows the meanstamdasd deviations for differences
in the interaction effect of cognitive styles amgatment (teaching methods) on
students’ achievement in mathematics. In field pasfelent cognitive group, students
who were taught mathematics using guided discovargl non-guided discovery
learning strategies have the mean scores of 4816@32.45, the standard deviation of
14.60 and 10.45 respectively, while those in fidghendent cognitive group who were
taught with non-guided discovery learning stratbgye the mean score of 29.66 and
standard deviation of 12.13. This implies thatdigldependent students achieve better
when taught mathematics with guided discovery legrstrategy. However, the use of
guided discovery method enhances the achievemdigldfindependent students more
than the use of non-guided discovery method. Thedsird deviation shows that the
scores of the interaction effect of cognitive stgl®up and teaching methods varied
from the mean respectively.

Hypothesis One
There is no significant difference in the mean gsiores of field-independent and
field-dependent students when taught using guidecbdery learning strategy.

Table 4: Result of Univariate analysis of variancefor difference in students
achievement in mathematics in field-independent anéleld-dependent group when
taught using guided-discovery learning strategy
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Source Type Il sum of df Mean square F Sig.
Squares

Corrected 17231.55 2 8615.78 48.92 .000
model
Intercept 19288.95 1 19288.95 109.62 .000
Pre-Scores 4484.95 1 4484.95 25.46 .000
Cognitive group 8735.90 1 8734.90 49.59 .00(
Error 34697.73 197 176.13
Total 363032.00 200
Corrected 51929.28 199
Total

a. R Squared = .33 (Adjusted R Squared = .33)

Dependent Variable: PostScores

95% Confidence interval
Mean Standard Error Lower Bound Upper Bound
38.05 .96 36.16 39.94
a. Covariates appearing in the model are evaluateteafollowing values: Pre

Scores = 34.37

Entries in the upper part of Table 4, show thatitiercept which is the main effect is
significant at .05 alpha level. At this level ofysificance, the calculated F-value of
109.52 is greater than the critical F-value of 3i@th 1 and 197 degrees of freedom.
Therefore, the null hypothesis that there is naifitance difference in the mean gain
scores of field-independent and field-dependentlesits when taught using guided-
discovery learning strategy is rejected. The aiteve hypothesis that there is a
significant difference in the mean gain score efdiindependent and field-dependent
students when taught mathematics using guided-ksgdearning strategy is retained.
Besides the Rof .33 imply that the total variation of cognitiwatyle on students
achievement in mathematics in guided discoveryniagrgroup is predicted by 33% of
post Scores by field-independent and field-dependardents and treatment in each

group.

Hypothesis Two
There is no significant difference in the mean gsaores of students’ gender when
taught mathematics using guided-discovery learsirafegy.

Table 5: Result of Univariate analysis of variancdor difference in the mean gain
scores of students’ gender when taught mathematiassing guided — discovery
learning strategy
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Source Type Il sum df Mean Square F Sig.
of Squares

Corrected model 8522.00 2 4261.00 19.34 .000
Intercept 15583.59 1 15583.59 70.73 .000
PreScores 8351.08 1 8351.08 37.90 .000
Gender 25.36 1 25.36 A2 74
Error 43407.28 197 220.34
Total 363032.00 200
Corrected Total 51929.28 199

a. R Squared = .16 (Adjusted R Squared = .16)
Dependent Variable: PostScores

95% Confidence interval
Mean Standard Error Lower Bound Upper Bound
39.50 1.06 37.40 41.59
a. Covariates appearing in the model are evaluatethatfollowing values:

PreScores = 34.37.

Entries in Table 5 show that the intercept whickhis main effect is significant at .05
alpha levels. At this level of significance, thécctated F-value of 70.73 is greater than
the critical F-value of 3.91 with 1 and 197 degreefeedom. The null hypothesis that
there is no significant difference in the mean gsdores of students’ gender when
taught mathematics using guided-discovery learnsitategy, is rejected. The
alternative hypothesis that there is significarftedence in the mean gain scores of
students’ gender when taught mathematics usingegiliscovery learning strategy is
retained. This implies that the use of guided-diecy learning strategy in the
teaching/learning of basic general mathematics rerds students’ achievement in
mathematics irrespective of the student’'s gendiasides the Rof .16 imply that the
total variation of students’ gender on studentseagment in mathematics in guided
discovery learning group is predicted by 16% oftpSsores by male and female
students and treatment in each group.

Hypothesis Three
There is no significant interaction effect betwdlka treatment and the cognitive style
on students’ achievement in mathematics.
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Table 6: Result of Univariate analysis of variancdor differences in the interaction
effect between the treatment and the cognitive stglon students achievement in
mathematics

Source Type Il sum df Mean square F Sig.
of Squares
Corrected model 20376.79 3 6792.26 42.19 .00
Intercept 21131.42 1 21131.42 131.p7 .Jo
PreScores 3250.79 1 3250.79 20.19 .00
Cognitive Style 110.41 1 110.41 .69
Learning Strategies 3145.24 1 3145.24 19.54 .00
Cognitive style * .000 0
Learning Strategies
Error 31552.49 196 160.98
Total 363032.00 200
Corrected Total 51929.28 199
a. R Squared = .39 (Adjusted R Squared = .38)
Dependent Variable: PostScores
95% Confidence interval
Mean Standard Error Lower Bound Upper Bound
37.30 1.14 32.04 39.55
a. covariates appearing in the model are evaluatedhatfollowing values:
PreScores = 34.37.
b. Based on modified population marginal mean

Entries in the upper part of Table 6, show that ihercept which is the main
interaction effect is significant at .05 alpha levat this level of significance, the
calculated F-value of 131.27 is greater than thteal F-value of 3.91 with 1 and 196
degrees of freedom. Therefore the null hypothésisthere is no significant interaction
effect between the treatment and the cognitiveestyh students’ achievement in
mathematics is rejected. The alternative hypothésisthere is a significant interaction
effect between the treatment and the cognitiveestyh students’ achievement in
mathematics is retained.

Besides, the Rof .38 imply that the total variation of treatmemtd the cognitive style
on students’ achievement in mathematics is predlittg 38% of post-Scores by
treatment and cognitive style in each group.

Findings of the Study

The study was based on determining the relationairipng cognitive styles, learning
strategy and students’ achievement in Basic GerMadhematics. Three hypotheses
were formulated and tested in the study and tdirfgs were as follows;
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1. There is a significant difference in the mean gadores of field-independent
and field-dependent students when taught mathesnasiog guided-discovery learning
strategy.

2. There is a significant difference in the mean gsinres of students’ gender
when taught mathematics using guided-discoveryniegrstrategy.

3. There is a significant interaction effect betweles freatment and the cognitive
style on students’ achievement in mathematics.

Discussion of Findings

The purpose of the study was to determine theioekttip among cognitive
styles, learning strategy and students’ achieverireasic General Mathematics in
College of Education, Afaha Nsit in Akwa Ibom Stabdigeria. The discussions
presented below are based on the results of thetthgges tested in the study.

The findings from Table 1 showed that field-indegemt students recorded the
highest mean scores and standard deviation, wikild-dependent students recorded a
very low mean scores and standard deviation. Amsabyfsthe null hypothesis (Table 4)
states that there is no significant difference, thle mean gain scores of field-
independent and field-dependent students when taisifiig guided-discovery learning
strategy, is rejected. However, there is a sigaifiadifference in the mean gain scores
of field-independent and field-dependent studeritierwtaught using guided-discovery
learning strategy. This is in line with Akanmu afaiemidagba (2013) who noted that
there is a significant difference in the performamd students categorized into field-
dependent and field-independent when exposed ttedtdiscovery learning style, their
outcome was in favour of field-independent studehitss finding also agrees with Ford
and Chen (2000) who were of the opinion that thesllof field independency has
significant impact on the way learners organized mavigate information, prioritize
content, and develop metacognitive strategies ynearning environments. Also, those
field-dependent learners are less successful inviteed such as reorganizing,
reproducing information and structuring informatitivan field-independent learners.
The result of this study also corroborate the viewDwyer and Moore (2001) who
were of the opinion that field-independent learnarse superior to field-dependent
learners on test measuring different educationgkeablves, and concluded that
cognitive style has a significant association vethidents’ academic achievement. This
finding also agrees with Tinajairo and Paramo (3980 found that cognitive style
was a significant source of variation in overatfprmance of students.

Also, noted that field-independent students oufgoered their field-dependent
counterparts. However, the studies of Witkin, MgoBoodenough and Cox, 1997,
Cakan (2001) have shown that field-independent fasid-dependent students do not
differ in learning ability but respond differentty the content being presented as well
as the learning environment.

Journal of Assertiveness, Volume 11 No. 1, November, 2016: | SSN 2276-9684 14



Cognitive Styles, Learning Strategies And Studemighievement In Basic General
Mathematics In College Of Education, Afaha NSjbyce David Eduok, Ph.D And Uwem Daniel
Udom

The findings from Table 2 showed that male studeatgyht mathematics with
guided-discovery learning strategy recorded thehdsf mean scores and standard
deviation compared to their female counterpartalysis of the null hypothesis (Table
5) states that there is no significant differengettie mean gain scores of student’s
gender when taught mathematics using guided-disgdearning strategy, is rejected.
However, there is a significant difference in theam gain scores of students’ gender
when taught mathematics using guided-discovenniegrstrategy. This finding agrees
with Obioma (1991) that irrespective of genderatiéince of mathematics learners, their
interest level will respond positively to the leiaug strategy in teaching any concept in
mathematics. This finding also corroborates thevwié Eduok (2016) that both male
and female student would perform equally if expasethe same condition. This result
agrees with Yunusa and Tukur (2013) who noted #hgnificant difference exist
between mathematics achievement of dependent algpendent-cognitive styles of
male and female students. This implies that the afs guided-discovery learning
strategy enhances students’ achievement in matheniaespective of gender.

Summary of the Findings

The findings were as follows:

1. There is significant difference in the mean gaiares of field-independent and
field-dependent students when taught mathematiosyuguided discovery learning
strategy.

2. There is significant difference in the mean gaiares of students’ gender when
taught mathematics using guided-discovery learsirafegy.
3. There is significant interaction effect betwdba treatment and the cognitive

style on students’ achievement in mathematics.

Conclusions

Based on the findings of the study, it was condlutlet the use of guided-
discovery learning strategy in the teaching/leaynof basic general mathematics
enhances students’ achievement in mathematicpécése of the students’ gender and
cognitive style because it provide the basis famceptual thinking. It also facilitates
better and proper understanding of mathematicadejuts.

Recommendations

Based on the findings and conclusion drawn, sinm@gnendations were made:

1. It is recommended that mathematics teacherddinaake the teaching/learning
of mathematics an interactive and activity-basedtodents.

2. Guided-discovery learning was found helpful éarhers’ ability to extract a
simple figure from a complex one since it was moneractive. Hence, guided —
discovery is recommended in addition to other m#ghas it will enhance learners’
achievement irrespective of the ability levelshd tearners.
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3. Students should be encouraged to study mathesnatiespective of their
gender through the award of scholarships since srale not superior to females in
mathematics class as found from this study.

4, The establishment of well equipped mathematbsratory in each school is
required for practical demonstration and involvehwrearners in the development of
mathematical concept.

5. Mathematics teachers should be upgraded througkrvice and pre-service
education, seminars, conferences, workshops angasioms so as to improve/assess
their impact of teaching methods.

6. Instructional designers and practitioners shalddelop better quality instructional
delivery methods to help field-dependent learternsecome independent as such they
can process information, mode of perceiving, thmgki problem-solving and
remembering and so on.

Educational Implication

In as much as education is child-centered, the esscof any educational
system depends, among other factors, on teachessorm communication ability
through the use of relevant instructional materti@lsnpart the intended knowledge and
skills to learners.

The result of the study implies that the use ofdgdidiscovery learning
strategy in the teaching and learning of mathersagichances the achievement of
learners irrespective of students’ gender. Alsdjaeces field-independent students’
achievement than that of field-dependent studektanipulation of materials by
students should be encouraged in recognition ofdinerete thinking of the students.
Gender stereotyping of mathematics as a male realg be critical to female
willingness to achieve in mathematics if the siwatis unchecked. The direct
application of this study was to encourage mathiesmaeachers to review and assess
the impact of teaching methods in teaching mathiesiaAlso, to arouse the interest of
students irrespective of their cognitive style giethder towards mathematics so as to
improve teaching and learning situation.
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