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ABSTRACT

The aim of this study is to investigate the relationship between the thinking style
preferences and academic performance of students at International Islamic University
Malaysia (HUM) and its relationship to gender, Kulliyyahlfaculty, nationalities and

place of origin. The study used a quantitative approach to investigate the thinking
style preferences of360 (137 male, 223 female) HUM students selected via a stratified
random sampling from a total population of 4620 students from three different

Kulliyyahlfaculty in HUM. Data were collected using the Herrmann Brain Dominance

Instrument (HBDI) developed by Herrmann (2000). Descriptive analysis (mean,
percentage and standard deviation), independent sample t-test, and one-way Analysis
ofVariance (ANOVA) were utilized in analysing the data. The general findings of this
study revealed that there are no significant differences between the level of academic

performance, gender, nationalities and place of origin with regard to the thinking style
preferences of HUM students in all quadrants. However, with regard to student's

Kulliyyah or their faculty, there are statistically significant differences found in

Quadrant A, B, C and D of their thinking style preferences. Accordingly, both internal

and external factors are predominant in affecting the thinking style preferences of
HUM students.

11



�� l.S''i I >-b 'iG _r.--<A:J I .k..1 uGY-l l.r.:-1 2.j')\..,J I � Y 4........GJJ I oL r:.r J..LJ, I

'�GJJI� ,�lkJI� ��_, �_)�-yWI ��'jl �lJ..I l) y�

J �I..hi uG�l� �(JI �I iJ.:>..::.-J �GJJI .WI 0�_' ,�_,

(" 0:!..u1 l:_)�-a..).WI �)l..,'jl �lJ..I yJlb � (41.1 223 _, �1.1 137) 360

� u�0� yJlb �� JLr.l if �1.1 4620 J ��I �I� �)�l

�}I j»dl HBDI il��� (" uL.;YI.l:_)�-a..).WI �)l..,'jl �lJ..I

...l;...1_, oL41 l) j»dl _, ��- t )�I ,(,-:?)�I JI_,.?:lG J.::uJ.I ,.k....,_,:ll)
oil iLJI c:�:ll .uUYI� l) ��I J.j �l5' (ANOVA) 0:!�

,�lkJI �_, ,��lS''i1 >-b'il I..S� � 'O�u\j�1 �y>:"_' iJ..>. _rg.1i �GJJI

�Jl_..., 'jl a-..,lJ..I y)\_kj _;:--<A:JI .hi uG� 1 '0u.1_ro C'" ,WI 0L�_, '�G

uu�l .!.lb �lkJI 0��W c �� C"'.t_G,) '11 c?" l) L:_)�-yWI

.��.b1 uG�'j D _, A, B, C �)I l) U..G:-_' ..u �l5'��y:- �L.a>-l

�I ..hi uG�l � �l:JI l) '0JJLJ I � �}·:lG d.J>.IJJI �I_,..JI ,.!.ll..u'LE.;_,
�_)�-�WI��yl �lJ..\ y)\.k.l

III



TABLE OF CONTENTS

Abstract ii
Abstract in Arabic iii

Approval Page iv
Declaration Page v

Copyright Page vi

Acknowledgements vii

List of Tables x

List of Charts xii
List ofAbbreviations xiii

CHAPTER ONE: INTRODUCTION 1

Background of the study 1
Statement ofproblem 3
Research objectives 4
Research questions 5

Significance of the study 5
Definition of terms 6

CHAPTER TWO: LITERATURE REVIEW 8
Introduction 8
Brain Dominance Research 9

Hemispheric Specialization 10
Lateralization 17

Triune Brain Theory 18

Left Brain/Right Brain Theory 18

Herrmann Whole Brain Model (HWBM) Four-Quadrant Theory 20

The Theory Behind Herrmann Whole Brain Model (HWBM) 23

Brain Theory in Educational Research 25

Thinking Style Preferences and Learning Style Models 32

Thinking style preferences, academic performance and

students characteristics 33

Thinking style and gender 38

Thinking style and ethnicity/nationality .40

Thinking style and place of origin .41

Thinking style and achievement .42

Summary of the review ofliterature .46

V111



CHAPTER THREE: METHODOLOGY AND PROCEDURES 50
Introduction 50
Research Design 50

Population 51

Sample and Sampling Procedure 52

Instrumentation 53

Validity and Reliability ofHBDI 54

Pilot Study 54

Data Collection Procedure 55

Data Analysis 56

Summary 56

CHAPTER FOUR: ANALYSIS AND FINDINGS 60
Introduction 60

Characteristics ofRespondents 61

Presentation ofFindings 63

Research Question 1 63
Research Question 2 74
Research Question 3 79

Summary 81

CHAPTER FIVE: SUMMARY, CONCLUSION, AND RECOMMENDATION
............................................................................................................................ 83

Introduction 83

Summary of the Study 83

Summary of the Research Findings 84

Recommendation 91

Recommendation for Future Research 94
Conclusion 95

REFERENCES 96

APPENDIX A: Herrmann Brain Dominance Instrument (HBDI) 105

APPENDIX B: Informed Consent Letter 114

IX



LIST OF TABLES

Table No. Page No.

2.1 Meta-Analysis of Several Studies Related to Thinking Style Preferences 36

2.2 Summary Chart of various Studies Concerning Thinking Style and
Students Charesteristics 44

3.1 Population ofUndergraduate Students at HUM (201212013) 51

3.2 Stratified Random Sampling Procedure 53

3.3 Reliability Statistics Per Construct 55

3.4 Summary ofRubric for Research Methodology 58

4.1 Charecteristics of the Respondents According to their Demographic
Variables 61

4.2 Descriptive Analysis: Gender and Thinking Style Preferences for each

Quadrant 64

4.3 Independent-Sample t-Test: Gender and Thinking Style Preferences for
each Quadrant 65

4.4 Descriptive Analysis: Kulliyyah and Thinking Style Preferences for each

Quadrant 66

4.5 Analysis of Variance (ANOVA): Kulliyyah and Thinking Style
Preferences for each Quadrant 67

4.6 Scheffe's Pos Hoc Analysis: Kulliyyah and Thinking Style Preferences
for each Quadrant 69

4.7 Descriptive Analysis: Nationalities and Thinking Style Preferences for each

Quadrant 70

4.8 Independent-Sample t-Test: Nationalities and Thinking Style Preferences
for each Quadrant 71

4.9 Descriptive Analysis: Place ofOrigin and Thinking Style Preferences for
each Quadrant 73

4.10 Independent-Sample t-Test: Place of origin and Thinking Style Preferences
for each Quadrant 74

4.11 Descriptive Analysis: Gender and Level of Academic Performance 75

x



LIST OF TABLES

Table No. Page No.

2.1 Meta-Analysis of Several Studies Related to Thinking Style Preferences 36

2.2 Summary Chart of various Studies Concerning Thinking Style and
Students Charesteristics 44

3.1 Population ofUndergraduate Students at HUM (2012/2013) 51

3.2 Stratified Random Sampling Procedure 53

3.3 Reliability Statistics Per Construct 55

3.4 Summary ofRubric for Research Methodology 58

4.1 Charecteristics of the Respondents According to their Demographic
Variables 61

4.2 Descriptive Analysis: Gender and Thinking Style Preferences for each

Quadrant 64

4.3 Independent-Sample t-Test: Gender and Thinking Style Preferences for
each Quadrant 65

4.4 Descriptive Analysis: Kulliyyah and Thinking Style Preferences for each

Quadrant 66

4.5 Analysis of Variance (ANOVA): Kulliyyah and Thinking Style
Preferences for each Quadrant 67

4.6 Scheffe's Pos Hoc Analysis: Kulliyyah and Thinking Style Preferences
for each Quadrant 69

4.7 Descriptive Analysis: Nationalities and Thinking Style Preferences for each

Quadrant 70

4.8 Independent-Sample t-Test: Nationalities and Thinking Style Preferences
for each Quadrant 71

4.9 Descriptive Analysis: Place ofOrigin and Thinking Style Preferences for
each Quadrant 73

4.10 Independent-Sample t-Test: Place of origin and Thinking Style Preferences
for each Quadrant 74

4.11 Descriptive Analysis: Gender and Level of Academic Performance 75

x



4.12 Descriptive Analysis: Level ofAcademic Performance and Thinking
Style Preferences 76

4.13 Analysis ofVariance (ANOVA): Level of Academic Performance and

Thinking Style Preferences 77

4.14 Descriptive Analysis: Factors Affecting Thinking style Preferences 79

Xl



Chart No.

2.1

2.2

3.1

LIST OF CHARTS

The Whole Brain Model

Histogram: Mean Scores ofHBDI

Bar Chart: Factors Affecting Thinking Style Preferences

Page No.

36

64

79

xu



AMAD

ANOVA

CDD

CGPA

CPD

CPS

ENGIN

EPRD

HBDI

HWBM

nUM

IRKHS

KENMS

KOED

MBTI
MOE

QA
QB
QC
QD
SOLAT
SPSS
SWTSI
TTD
WBT

LIST OF ABBREVIATIONS AND ACRONYMS

: Academic Management and Admissions Division
: Analysis ofVariance
: Curriculum Development Division
: Cumulative Grade Point Average
: Centre for Professional Development
: Centre for Postgraduate Studies

: Kulliyyah ofEngineering
: Educational Planning and Research Division

: Herrmann Brain Dominance Instrument

: Herrmann Whole Brain Model

: International Islamic University Malaysia
: Kulliyyah of Islamic Revealed Knowledge and Human Sciences

: Kulliyah of Economics and Management Sciences
: Kulliyyah ofEducation
: Myers-Briggs Type Indicator
: Ministry ofEducation
: Quadrant A
: Quadrant B
: Quadrant C
: Quadrant D
: Style ofLearning and Thinking
: Statistical Package for the Social Sciences
: Sternberg and Wagner Thinking Styles Inventory
: Teacher Training Division
: Whole Brain Teaching

X111



CHAPTER ONE

INTRODUCTION

BACKGROUND OF THE STUDY

Thinking styles are increasingly becoming prominent III the areas of cognitive

psychology research (Badi & Tajdin, 2005). Therefore, this research is aimed to

integrate cognitive psychology in educational area. It is hoped that through this way,

educators could apply and utilize the theories and principles governed in cognitive

psychology to the teaching and learning in ways to improve educators' teaching

methods as well as to enhance students' academic performance.

Individual may be different in their cognitive abilities due to two sources.

According to Galotti (2008), they are different in terms of their cognitive abilities

(concentrating on intelligence) and differences in cognitive styles of approaching

particular tasks. The concern of this study is upon the individual differences in their

cognitive styles. It can be illustrated with two persons with different thinking styles

and how they approach the same types of tasks differently. This may explain why

some people feel more comfortable with certain cognitive tasks and approach learning

tasks differently than others.

Islam also emphasizes on the importance of the variety in thinking styles as the

Qur'an uses a variety of thinking styles in its messages to accommodate people with

different thinking styles preferences (Badi & Tajdin, 2005). It is believed that by using

these various thinking styles from the Qur' an, it will assist human beings to have a

better understanding of the messages and lead a better life in this world.
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Moreover, students differ in their thinking styles whenever they approach the

same types of tasks or subjects as the result of the influences from their environment,

development and their personal needs for learning (Slavin, 2009). So, it is necessary

for educators to be aware of such differences in their students' thinking styles and

adjust their teaching methods and behaviour in a way that which suits the students'

personal needs.

The term thinking is used to refer to more than one specific activity. So, this

suggests that there may be different types of thinking (Galotti, 2008). According to

Piaget's theory, children construct their own mental structures through a constant and

active interactions with their environment (Slavin, 2009) and the way they view their

world also changes with their development (Galotti, 2008).

Furthermore, the relationship between thinking styles and academic

performance has received great attention over the last two decades (Albaili, 2006).

Research has shown that certain thinking styles could be used as notable predictors of

students' academic performance. So, it is necessary for educators to be aware of such

differences in their students' thinking styles and adjust their teaching methods and

behaviour in a way that suit the students' personal needs.
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STATEMENT OF PROBLEM

All existing cross-cultural studies have indicated that thinking styles significantly

contribute to academic performance (Albaili, 2006). Furthermore, there are many

similarities in which thinking styles predict academic performance across the different

cultural groups (Zhang and Sternberg, 2000). Therefore, there are several studies

which addressed thinking style preferences among the Malaysian population (Zainal,

Shuib and Othman, 2004). However, the lack of studies which explore the thinking

style differences among Malaysian university students and its relationship with

student's academic achievement and performance need to be addressed by this study.

Although educators have been reprimanded for teaching only to the

left hemisphere and have been challenged to adjust their instructional

strategies to meet the needs of both sides of the brain, there still remam many

important, unanswered questions concernmg the potential impact of brain

dominance research on education. It is not yet known, for instance, just how

much students' individual brain preferences mean in the typical classroom

especially for the university students. It has not been clearly established what

the students' brain dominance patterns are actually are, nor to what extent

these patterns do, in fact, affect not only their thinking processes, but other

important considerations as well. It is not known, for instance, to what extent

students' thinking style preferences affect their academic performance or

achievement, or to what factors affecting their thinking style preferences.

Precisely, because of this paucity in the literature, further thorough and

comprehensive investigation is necessary. In addressing this gap, this study will only

focus on undergraduate students of International Islamic University Malaysia (HUM).

This university hosts a great number of students from Malaysia and from other
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countries with various ethnic groups. Thus, this will create an interesting finding with

respect to thinking styles and its relationship with their academic performances.

Furthermore, to the best of the researcher's knowledge, the relationship between

thinking style preferences and academic performance among HUM students has not

been fully studied and investigated (Jing, 2011). Hence, this is a significant area of

research whereby the findings will add to the present body of knowledge and give

better understanding on thinking style preferences and academic performances among

undergraduate students at HUM.

RESEARCH OBJECTIVES

The purpose of this present study is: (l) to examine the thinking style preferences

among HUM students and (2) to ascertain whether their thinking style preferences are

related to their academic performances.
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RESEARCH QUESTIONS

In conducting this study, several research questions have been formulated and they are

as follow:

1) Are there significant differences in the thinking style preferences among

HUM students with respect to the followings:

a) Gender b) Kulliyyah c) Nationality d) Place ofOrigin

2) Is there any significant relationship between the students' thinking style

preferences and their academic performances?

3) What factors affect the thinking style preferences ofHUM students?

SIGNIFICANCE OF THE STUDY

Findings from this study could be used as a primary means for offering a more in­

depth understanding of thinking styles and the level of academic performance that

might play an important role in enhancing student's academic achievement of higher

education institutions in the Malaysian context. Hence, the findings will be an

important source of information for higher learning institutions and instructors to

select the appropriate teaching and learning strategies or pedagogy based on their

students' thinking style preference.

Besides, the findings obtained from this research would also be useful and

valuable in educational setting namely for structuring suitable course designs,

teaching pedagogies, approach and students' assessment or evaluation. Teachers or

educators should recognize their students' thinking style preferences because teachers

or educators could structure the course design and students' evaluation in variety of
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ways to cater various thinking styles of their students based on the level of their

students' academic achievement in the classroom. Thus, this will give some room for

the students to enhance their academic performance regardless of any discipline they

are majoring. Other than that, the results of this study may alleviate the discrepancy in

thinking styles research in Malaysian educational setting such as the preferences of

our students towards the left brain or the right brain.

DEFINITION OF TERMS

1. Thinking style preferences

Thinking styles are defined as our preferred ways of using the abilities that we have.

In managing. our activities, we choose styles with which we feel comfortable

(Sternberg, 1997). Sternberg contended that styles are thought to be distinct from

abilities, and involve preferences, not necessarily conscious, in the use of whatever

abilities one has. Styles are not connected solely with ability, but rather, preferred

ways of expressing or using one or more abilities (Armstrong, 2000; Cano-Garcia &

Hughes, 2000).

2. Academic performance

Academic performance can be defined as excellence in all academic disciplines, in

class as well as extracurricular activities. It includes excellence in sporting, behaviour,

confidence, communication skills, punctuality, and assertiveness. In university or

college context, Cumulative Grade Point Average (CGPA) is used in assessing the

students' academic performance (Albaili, 2006).

6



3. Herrmann Whole Brain Model

Herrmann (2000) considers dominance as natural and normal in organisms that result

from experiences and conditions faced by the organisms on a daily basis. So, the

whole brain theory is mainly depending on thinking characteristics, whereas the brain

is divided into upper left/right and lower left/right parts. As a whole, the upper part of

the brain is concerned with conceptual and abstract thinking, whereas the lower part of

the brain is entirely concerned with emotional and intuition (Bawaneh, Abdul Ghani,

Salmiza & Khoo, 2011).
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CHAPTER TWO

LITERATURE REVIEW

INTRODUCTION

Models of thinking styles vanes, some of which are concerned with a thinker's

personality traits, and others are interested in answering the question of how a thinker

receives, processes, and align experiences, whereas others are focused on the sensory

perceptual medium most preferable to a thinker when receiving, processing and

aligning experiences.

As a result, thinking styles are depicted with various models and graphics with

unilateral, bilateral, multiple and interfered polarizations (Qtami, 1998). These models

are: Carl Jung, Kolb, Dunn and Dunn thinking style Model, Myers-Brigg, McCarthy,

Sternberg, and Herrmann model (Hadfield, 2006; Anabela, Alvaro, Lilian & Mendes,

2007; Dunn & Dunn, 2003). Thus, in answering the research questions proposed, this

study will adopt the Herrmann Whole Brain Model (HWBM), because Herrmann's

Model is systematic, inclusive and considers a student's preferable thinking styles as

being inconsistent and can be changed and developed.
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BRAIN DOMINANCE RESEARCH

The brain, weighing about three pounds and with the consistency of a firm jelly,

consists of three main parts: the brain stem, an extension of the spinal cord connected

to the cerebellum and forebrain; the cerebellum, responsible for coordinating

voluntary muscular movements; and the forebrain, much of which consists of an outer

layer, the cortex, and inner areas rich in nerve fibers. The surface of each hemisphere

is thrown into convoluted folds called gyri separated by narrow fissures called sulci. A

thick band of nerve fibers, the corpus callosum, links the two hemispheres. Deep

within the forebrain are various central structures, which include the thalamus,

hypothalamus, basal ganglia, and pituitary gland.

The two cerebral hemispheres appear identical, or symmetrical, but actually

differ in size, shape, or placement from their asymmetrical counterparts. The temporal

lobe of the left hemisphere is larger than that of the right hemisphere and the contours

of each hemisphere differ in exact location, angle, and size from those of the

corresponding areas of the other hemisphere. Even chemically, the hemispheres differ

(Cherry, Godwin, and Staples, 2009).

Comparatively speaking, the left and right hemispheres involve verbal versus

spatial, parts versus whole patterns, verbal versus configurational, and serial versus

simultaneous processing. The left hemisphere processes sequentially, which is

temporal or time-related. Verbal perception and generation depend on the awareness

of the order or sequence in which sound occurs. This type of processing requires the

ability to discriminate relevant features, to reduce a whole to meaningful parts or

analysis. On the contrary, the right hemisphere specializes in simultaneous processing

seeking patterns. It integrates component parts and organizes them into a whole that

establishes relationships (Cherry, Godwin, and Staples, 2009; Williams, 2003).
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The brain creates realities, examines alternatives, and exists on experiences.

Through the vast amounts of information gathered during life, knowledge becomes the

result of experience, and these experiences are what make thinking possible. As Smith

argued in To Think, most learning emerges naturally from experience (Davis, 2003).

De Bono (1970) spoke over 30 years ago of the need to change ideas because of

technology speeding up the rate of communication and progress. Rather than

developing satisfactory methods for changing ideas, society has depended on conflict.

Only when the need arises does society respond to change.

HEMISPHERIC SPECIALIZATION

The brain is actually then two hemispheres connected by the corpus callosum. Each

hemisphere controls the opposite side of the body and exhibits specific functions. Paul

Pierra Broca, a French surgeon and anthropologist, discovered the relationship to the

right side of the body in 1861, when he noted that people with injuries to their left

hemisphere either lost speech or had serious side effects. Carl Wernicke and Hugo

Liepmann later discovered that the left hemisphere possessed specific brain functions

not shared by the right hemisphere. Subsequent studies revealed more specifically that

the right hemisphere specializes in visual-spatial awareness (Springer and Deutsch,

2001; Williams, 2003).

The greatest gains in understanding the functions of the two hemispheres

resulted from the work of Roger Sperry and his colleagues who severed the corpus

callosum to reduce or stop seizures in extreme cases of epilepsy. Through

observations, Sperry and others examined more specifically the functions of each

hemisphere. The size and shape of the corpus callosum differed between males and
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females, from left-handed and right-handed people, and from one profession to

another profession (Trevarthen, 2007).

Severing or damaging the corpus callosum blocked the exchange of

information between the two hemispheres. In extreme cases, surgeons severed the

corpus callosum in epileptic patients to relieve seizures. While the patients showed

little or no impairment of overall intellectual performance, motivation, emotion, or

language, they exhibited behavioral effects when stimuli were limited to one side of

the body or the other (Kalat, 2013). Experiments by Sperry and his students illustrated

the effects of a severed corpus callosum and the inabilities of people to transfer this

information verbally or kinesthetically. Thus, the two hemispheres of a split-brain

person could process information and answer questions independently of the other.

However, a transfer of meaning between the two hemispheres severely limited the

person's behavior.

The slow development of hemispheric dominance and specialization was

primarily due to the difficulties in measurement. Generally, the traits and resulting

knowledge of the left hemisphere are more easily measured than those of the right

because the left hemisphere houses language. The traits and knowledge of the right

hemisphere, while equally important to human behavior, are less easily detected and

measured because they are not expressed through spoken language (Cherry, Godwin,

and Staples, 2009). Thus, consistency in findings became prevalent.

Traditional thinking promotes adequacy and action capability. Thinking

subsides when the brain performs or accomplishes the task. However, through

recognizing hemispheric specializations, better arrangements of information that go

beyond mere adequacy may exist (De Bono, 1970). Both hemispheres are active and

contribute to any given task; one hemisphere does not take a break while the other
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takes over. The contribution of each hemisphere, however, relates to the cognitive

processes that are unique to it. However, it is believed that the rational mind had to do

with how individuals explain what they do, how well they understand a novel, or

know math, for example. The other side, the experiential mind, had to do with how

individuals react emotionally to the world (Scallan, 2008). Both hemispheres seem to

have a capacity for many of the same cognitive functions, though each carries them

out in its own unique way. In those particular cognitive functions, the one hemisphere

exhibits dominance. Dominance therefore results when processes unique to a

hemisphere are active, or in dual capacity, when one hemisphere takes charges of the

processes.

According to Herrmann (2000), individuals who use cognitive strategies of the

right hemisphere to approach a task are defined as right-brained for that task. If they

organize their world with more cognitive strategies from the right hemisphere, they

are called right-brain dominant. Their approach is to seek out insight, images,

concepts, and patterns. Likewise, if individuals exhibit strategies that are factual

based, analytic and step-by-step, they are called left-brain dominant for that

particulars task.

Language

The right hemisphere understands simple speech and often makes sense of written

words, although it is less active than the left hemisphere during speech. When damage

to the right hemisphere occurs, people tend to speak with less than the normal amount

of inflection and expression, and may fail to appreciate humor and irony in speech.

Thus, the right hemisphere may be more specialized for emotional expression than

that of the left hemisphere (Kalat, 2013). It also appears more adept than the left
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hemisphere at recognizing and dealing with complex visual patterns, though it is not

necessary for all visual and spatial tasks. This explains why adults who are

experienced left hemisphere damage can communicate verbally through songs and

why some stutterers can sing.

It is partially correct, then, to say that the left hemisphere specializes in

language and the right hemisphere for complex visual functions, spatial functions, and

certain aspects of emotion. The left hemisphere is sequential analytic and time

dependent and treats stimuli as a sequence ofunits. In contrast, the right hemisphere is

synthetic and holistic, forming patterns instead ofbreaking them into units.

Handedness

Handedness exemplifies the distribution of dominance across a continuum from left to

right (Herrmann, 2000). Hand preference, which is largely but imperfectly related to

lateralization, begins to emerge at an early age. Infants younger than three months old

begin to show hand preference, though the long-term follow-up on these children was

lacking in the research (Kalat, 2013). Some of the most creative individuals had left­

handed, right-brain tendencies. For example, the notebooks of Leonardo da Vinci,

who was left-handed, were written in inverted and reversed fashion (Geschwind and

Galaburda, 2007).

Speaking triggers activity III the hand controlled by the hemisphere that

controls language. Most people prefer the left hand in task that are right-hemisphere

dominant. Of the 30% of left-handed preference people, 15% show speech control in

the right hemisphere, and the other half show speech control coming from both the

right and left hemispheres. Although most right-handed people are left-hemisphere

dominant, some are right-hemisphere dominant. Right-handed people possess a
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greater ability to respond with both hemispheres, although one hemisphere remains

dominant (Cherry, Godwin, and Staples, 2009). As most people use hand gestures

while speaking, most right-handed people move the right hand more actively while

they speak; left-handed people vary in which hand they move more actively (Kimura,

2005).

Differences between male and female lefthanders suggest that similarity has

slight advantages for males' intellectual performances, but negligible effects on

female's performance (Tiedt and Scott, 2001). Current findings in the theories of

handedness through meta-analytic procedures suggest the need for further research.

The position of the writing hand also suggests hemispheric dominance. Most

people write with the paper slanted slightly to the left and hold the writing hand below

the line of writing, reaching up to the line with the writing instrument at an angle

away from the body. Whether they are left-handed or right-handed, people who write

in this manner indicate left-hemisphere dominance (Cherry, Godwin, and Staples,

2009). A study by Dufrene, Daniel, and Shane-Joyce (2002) suggested that no special

teaching strategies are necessary to equalize the learning of students with specific

hand preferences.
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