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Cognitive style has always been an area of interest to many educationists and educational

psychologists because of its relevance to the field of education and training. Research

has been conducted from a variety of perspectives in this area. However, in pakistan,

perhaps it has never been studied in depth so far. The present research aimed at

investigating the relationship of cognitive styles with gender, social class, and students,

academic achievement in the subject of science a1 elementary level in order to find out

the correiates of cognitive style.

The population of the study was 8th class students studying in the Pahistani public

sector secondary schools situated il Rawalpindi and Bahawalpur dist cts of Punjab

province. A sample of 5 1 I students was taken from the population of 59,900 students b),

using two stage cluster sampling technique. fhe 'Croup Embedded Figures Test'

developed by Oltman, Raskin and Witkin (1971) was used to identify the cognitive style

of the students. The variable of students' academic achievement was measured by

averaging out the scores of students obtained in the previously held science test in school

and scores obtained in the self designed academic achievement test ir science. Social
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class of the students was detemined with the help of Socio Economic Scale for Pakistan

Version 2.1. The data collected though the study instruments were analyzed by using

point biserial corelation technique, Pea6on's product moment correlation co-efficient,

partial correlation, correlation mtio al1d, test. Significant level was .05.

The study results indicated low positive relationship between cognitive style scores

and gender; male students were more inclined towards field dependence, while female

students were preponderantly field independent. Some positive relationship appeared to

exist between students' cognitive style and their academic achievement. The low

achievers were found to be field dependent while high achievers tended to be field

independent. This result was consistent with the results reported in such studies as Vaidya

and Chansky (1980), King (1983). Dwyer and Moore (1995). Tinajero and Paramo

(1997), and Muphy, Casey, Day, and Young (1997) etc. Earlier research studies

(Vasquez 1991, Foms-Santacana, Amador-Campos, & Roig-Lopez, 1993) suggested a

significant association between cognitive styles and social class. Yet, unlike previous

studies, this study revealed no significant association between social class ofthe sludents

and their cognitive styles.

Teachers are recommended to help field dependent children act more field

independently to achieve well in those subject areas where field independence is

required.
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CHAPTER 1

INTRODUCTION

Students nomally approach prcblems in a variety of ways. There are some students who

carlllot determine the value of significant or insiglificant features ol learning without

help. They may need detailed and clear cut instructions to grasp leaming situations that

are not very well sfuctured. Other students may be good at understanding the structured

leaming materials but less responsive to others' emotions and not as efficient in coping

with social circumstances. Such individual differences seem to have liftle to do with the

intellectual capabilities but can impinge on students' leaming in school These

differences are named as cognitive styles or lealning styles Both these terms are used

interchangeably. In general, "educators prefer the telm leaming styles. and include ma:ry

kinds of differences in this broad category. Psychologists tend to prefer the term

cognitive style, and limit this discussion to differences in the ways people process

information ' (Woolfolk, 2004, p. 118). But according to Liu and Ginther (1999,

lntoduction section), "a major difference betweerl these two terms is the number of style

elements involved. Specifically, cognitive styles are more.elated to a bipolar dimension

while leaming styles are not necessaily either/or extemes".

The notion of cognitive styles is fairly new. It grew out of research on how people

perceive and organize information received from their environment and is based on the

belief that children all over the world have their own individual styles of perceiving.

remembering and thinking. In other words, they have distinctive ways of taking in,

stodng, transforming, utilizing information and solving various problems.



In the words ofvasquez (1991, Question 1):

Most psychologists would define cognitive style as one,s preference for leaming, in

terms ofperceiving stimuli, organizing information jn the mind, and then retrieving it.

It's not be confused with cognitive ability. lt's not how much skill you have

mentally, but rather the ways you prefer to leam.

Descdptions of cognitive styles include: ,,characteristic modes of perceiving,

remembering, thinking, problem solviDg and decision making,, (Woolfolk, 2004, p.l l9):

"characteristic patterns of perceiving and thinking which an individual exhibits in

problem-solving" (Chi1d,1993, p. 279); "modes of attending, perceiving, remembering,

ard thinking" (Crowl, Kaminsky & Poddel, 1997, p. 99) and ,,the consistent wavs in

which individuals respond to a wide range ofperceptual and intellectual tasks,,(Dembo.

199a, p. 403). Based on these descrjptions, it may be concluded that cognitive styles

refer to the individual's consistent modes of perceiving, remembering, organizing,

processing, thinking, and problem solving.

Although the detailed review of literature shows that a number of cognitive styles

have been identified by the psychologists and studied over the years but most of the

psychologists (Woolfolk,2004; Ormrod, 1998; Crowl, 1997; Dembo, 1994; Child, 1993;

& Klausmeier, 1985) have explained the following types of well known cognitive sryles.

. Field Dependent versus Field Independent

. Impulsivity versus Reflection

r Holist versus Serialist

The present study focused on only one dimension i.e. Field Dependence-

Independence. Woolfolk (2004, p. 119) states that:
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People who are field dependent tend to perceive a pattem as a whole, not separating

one element from the total visual field. They have difficulty focusing on one aspect

of situation, picking out important details, analyzing a pattem into different parts, or

monitoring their use of strategies to solve problems. They tend to work well in

groups, have a good memory for social information, and prefer subjects such as

literature and history. Field-independent people, on the other hand, are more likely to

monitor their own information processing. They perceive separate parts of a total

pattem and are able to analyze a pattem according to its components. They te[d to

perform better when working in unstructured situations and are not as attuned to

social relationships as field-dependent people, but they do well in math and science,

where their analltical abilities pay ofi

Acharya (2002) explains that after having information about cognirive sryles, teachers

can become able to deal with the differences students b ng to the classroom. This

information can also provide guidance to the teachers for systematic designing of

leaming experiences that match or mismatch students' styles. Matching is particularly

appropriate in working with poorly preparcd students, among which attrition rates are

usually high. Some studies show that after identifying a student's cognitive style,

teachers can provide instuction consistent with that style which makes effective leaming

possible. However, some mismatching may be approp ate for students to help them

leam in new ways and to utilize wa),s ofthinking and those aspects ofthe self which are

not previously developed.

Therefore, it can be said that before stating teaching to the students, a teacher has to

respond to the cognitive style needs of students, which requires the teacher to get
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knowledge of stude[ts' preferences and make conscious efforts to expard his/her range

of techniques to respond to student diversity. Mariani (1996) is of the view that

understanding of students' cognitive and leaming styles helps teachers understand their

own teaching styles.

The amount of research and awareness about the relationship between teaching and

cognitive styles has increased aroutd the world due to recognition of its importance.

Researchers have explored cognitive/leaming styles in-depth and have come up with

valuable outcomes. These outcomes are i[corporated irl the field of education at a laxger

scale and student researchers are be[efiting from it immensely. This area ofresearch was

selected for the present study, since educators in pakistan are less aware ofthese research

developments and much research has l1ot yet been carried out in this field.

Literature on cognitive/ leaming styles itdicates that students, cognitive styles have

not only relationship with teaching style but are also affected b], many other variables

like gender, culture, socio-economic status and academic achievement. But no studies so

far have been caried out on the relationship of cognitive styles with these or any other

equally important variables. Keeping this in mind, the present study will investigate rhe

relationship of cognitive styles with students' academic achievement at elementary level.

It will also reveal the gender differences in learning preferences, if they exist, and the

influence ofsocial class on students' cognitive styles.

1.T STATEMENT OF THE PROBLEM

The present study was designed to investigate the relationship of cognitive styles (field

dependence and field independence) with gende., social class (lower and middle class)

and students' academic achievement in the subject of science at elementary level. In

1



opemtional terms, the cognitive style means the style of the students as identified by

using the Group Embedded Figures Test (Oltman, Raskin and Witkin, l97l) (Appendix

A).

I.2 OBJECTIVES OF THE STUDY

The objectives ofthe study were:

1. To identiry the cognitive styles (field dependence and field independence) ol
elementary ]evel studellts.

2. To measure the gender differences in coglitive styles.

3. To find out the relationship between cognitive styles and social class ofthe
students at elementary level.

4. To explore the relationship between cognitive styles and academic achievement
ofthe students in the subject ofscience at eleme[tary level.

5. To suggest teaching implications on the basis offindings ofthe study.

1.3 HYPOTHESES

In order to achieve objectives 2, 3 and 4, the following null hypotheses were

formulated.

l. There is no significant corelation between the cognitive style scores and gender
ofstudents.

2. There is no significa[t correlation between cognitive style scores and academic
achievement scores after partialing out the influence ofscholastic aptitude, study
hours, age, gender and social class.

3. There is no significant correlation between the cognitive style scores and social
class scores.

4. There is no significant difference between the mean cognitive style scores of male
and female students.
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6.

5. There is no significant difference between the mean cognitive style scores of
students belonging to lower class and middle class.

There is no significant difference between the mean cognitive style scores oflow
achievers and high achievers.

1.4 DI,LIMITATIONS OF THE STUDY

The study was delimited to:

1. five govemment secondary schools located in Rawalpindi and Bahawalpur

districts ofthe Punjab province;

2. Urdu medium students of8rh class:

3. the subject of science; and

4. students' cognitive style of fi eld dependence-independence.

1.5 SIGNIFICANCE OF THE STUDY

Research studies in the field ofcognitive psychology have indicated that children all over

the world exhibit signihcant individual differences in the cognitive processing styles

which they utilize in problem solving and other cognitive acriviti€s. Findings of these

rcsearch studies have indicated various dimensions of individual differences (Riding &

Cheema, l99l). Among these dimensions, cognitive style is all important one, which

affects leaming. Age, aptitude, general intelligence, modality preferences (e.g. visual,

auditory, and kinesthetic), motivation and socio cultural factorc are other impofiant

variables in this respect.

The concept of cognitive styles was originally developed by Allport in 1937. Since

then, considerable research has been conducted in this area (Liu & Ginther, n.d.).
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Heineman (1999) pointed out that a great amount of literature has been written during the

last 20 yearc on the importance of knowiflg students' leaming styles. The purpose is to

tailor teachers' teaching style to the students' learning style.

Supporting the above view point, Acharya (2002, Introduction section) says that

"with the shiff ftom an instructional to a learning paradigm, there is growing acceptance

that understanding the way students leam is the key to educational improvement". To

achieve a desired leaming outcome, those teaching and counseling interventions should

be provided which are compatible with the students' cognitive and leaming styles. Irvine

and York (1995) are also of the view that a student's style ofleaming, ifaccommodated,

can result in improved attitudes tolard leaming and an increase in thinking skills,

academic achievement, and creativity.

Therefore, the present study will provide the knowledge on the importance ofcognitive

styles, not only in modilling teaching practices, but also in pointing out aspects that help

teachem and administrators think more deeply about their roles to facilitate student

leaming. The findings of present study will generate indigenous knowledge on children

studyilg in Pakistani public sector secondary schools which will enable teachem to

expand their range of techliques to respond to student diversity and to accommodate or

modify their cognitive styles, resulting in improved Iearning and thi*ing skills,

academic achievement and creativity.

The study may also reveal some connection or otherwise between the cognitive style

and achievement in the subject, as it is indicated in the literature that field independent

persons tend to be attracted in science, therefore, they are more likely to perform better in
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science subjects than the field dependents. So the knowledge of such relationship may

help teachers to guide their students in the selectio[ ofsubjects at secondary level.

1.6 RESEARCHMETHODOLOGY

Methodology ofpresent research is briefly stated below.

The present study was corelational in nature.

r.7 POPULATION

Population ofthe study comprised all the children studying in class eight in public sector

secondary schools located in tle disticts of Rawalpindi and Bahawalpur in Punjab

province (Pakistan).

1.8 SAMPLE

The sample of study consisted of511 students studying in class eight in public sector

secondary schools located in the districts of Rawalpindi and Bahawalpur in Punjab

province (Pakistan).

1.8.1 Sampling

Two stage cluster sampling technique was used to select the sample ofthe study. At the

first stage, five public sector secondary schools were randomly selected from both the

dist cts ofRawalpindi and Bahau'alpur. At the second stage, 511 students from all five

sample schools were selected randomly according to the detail given in Table 3.1 in

chapter thrce ofthe present study.

r.9 INSTRUMENTS OF THE STUDY

The cognitive styles ofthe students were ide[tified with the help ofthe Group Embedded

Figures Test prepared by Oltman, Raskin and Witkin (1971).
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The academic achievement of the sample students was detemined by averaging out

the marks obtained in the subject of science in the previously held examination at school

and the scores obtained in the academic achievement test in the suUiect of science,

specifically designed for the sample students (Appendix B).

To detemine the social class ofthe students. Section A of the socio Economic Scale

for Pakistan Version 2.1 was used. The scale was designed by Mumford and Mirza

(2001) (Appendix C). Parental education and parental occupations were also taken into

account for the determination ofthe social class ofthe sample students.

II1 order to partial out the influence of scholastic aptitude of the students and study

hours allocated to the subject ofscience per day, two more instruments were used, i.e. the

Scholastic Aptitude Test No.2 (Uriversity of the Punjab, Lahore, 1971) (Appendix D)

and Study Hows Questionnaire prepared by the researcher (Appendix E) .

1.9.1 Pretesting of the Study Instruments

In order to find out the deficiencies and to make consequent improvements, all the

instuments of the study were pretested on a small sample of20 students, taken from the

population of the study. Those students were, however, not included ill the study sample.

The instruments were found to be valid and reliable for the sample ofthe study.

I.1O ADMINISTRATION OF THE STUDY INSTRUMENTS

All the instruments of the study were administered in the month of May, 2008. The

researcher consulted heads of all sample schools and decided those dates for the

administration of the instruments. which were suitable for each school The researcher

herselftmveled to all five schools for the collection ofdata.

9
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1.10.1 Scoring of Data

The data obtained was scored on the basis of the criteria given in the section 3.8 of

chapter three of the present study. The scores on all variables except the variable of

gender were computed with respect to each sample student.

After obtaining the scores on the study variables, the status of each student on the

variables was determined as described in chapter three ofthe present study.

L10.2 Analysis of Data

For analysis ofdata, the following procedure was adopted:

l. The responses obtained on each variable were scored by following the scoring

procedure desc bed in the section 3.8 ofchapter three.

2. To prepate the data for further analysis, the ungrouped data thus obtained were

grouped through frequency distribution ofscores on each quantifiable variable.

3. The data were sunrnarized by calculating mea[ score and standard deviation score on

each va able ofthe study.

4. In order to test hypothesis l, the relationship between cognitive style and gender was

calculated by applying Point Biserial Conelation.

5. To test hypothesis 2, the correlation between cognitive style scores and academic

achievement scores of the students was computed through Pearson Product Moment

Corelation. The exact corelatio[ value betueen these two va ables was determined

by using Partial Correlation technique.

6. Hypothesis 3 was tested by calculating the relationship between cognitive style and

social class through Corelation Ratio (eta).
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7. Significance ofthe coefficient ofcomelation was checked at 0.05 level for the nearest

degree offteedom (df).

8. The Probable Eror of relationship (pE,) was calculated to interpret the correlation

coefficient in terms ofdegree ofrelationship.

9. In order to test hypotheses 4, 5 and 6, / test was applied.

1.1T DEFINITION OF TERMS

The following terms were used in the present research in specific meanings.

Cognitive styles

i) Field Dependent: cognitive style va ation emphasizing the peiception and

analysis ofdistinct pieces ofinformation as integrated wholes.

ii) Field Independent: cognitive style variation emphasizing the perception and

analysis of distinct pieces of information.

Secondary Schools

Public sector secondary schools located in Rawalpindi and Bahawalpur Districts of

Punjab province.

Social Class

Lower class and middle class.

Academic Achievement

Marks of8th class students in the subject ofscience.

1.12 ABBREVIATIONS USED

ETT

The Embedded Figures Test.
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CEFT

Ihe Children's Embedded Figures fes1.

GEFT

The Group Embedded Figures Test.

SESP 2.1

Socio Economic Scale for Pakistan Version 2.1.

S.A.T No. 2

The Scholastic Aptitude Test No.2.

AATS

Academic Achie!emenl Jesl iII Science

SHQ

Study Hous Questionnaire.

N

Total nunber ofcases (Sample).

ll

Size ofthe group (e.g. male and female) within the sample.

v

Variable(s).

SEain

Standard Eror of difference.

The Probable Enor ofrelationship.
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sPss

Statistical Package for Social Sciences.

M""

Mean academic achievement score.

M""

Mean cognitive style score.

M."

Mean social class score.

f

Frequency(s)

f.

Frequencies of X variable.

fy

Frequencies of Y variable.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

Since the purpose of this study was to investigate the relationship of cognitive styles

(field dependence and field independence) with gender, social class (lower and middle

class) and students' academic achievemeot in the subject of science at elementary level.

This chapter mainly deals wilh the concept and dimensions of cognitive styles,

characteristics, measuement and implications of Iield dependence-independence, factors

influencing field dependence-independence and previous research studies conducted on

fi eld dependence-independence.

2.1 COGIIITIVE/LEARNING STYLES

Research studies in the area of individual differences indicate that people have different

styles of perceiving and processing infomation. Thus, the word 'style' is used to

describe differences between people. In other words, style is a set of individual qualities,

activities and behavior that are consistently present over a long period of time. The

co[cept of style in leaming provides a framework for dealing with individuality and

individual differences among students.

It is indicated though different definitions of cognitive styles that the idea of style

has been developed as a constmct of personality, cognition, motivation, perception,

leaming, and behavior etc. For instance, according to Pritchard (2005, p. 54), "cognitive

styles arc stategies, or regular mental behaviors, habitually applied by an individual to

problem-solving". Parsons, Himon and Sardo-Brown (2001, p. 185) define cognitive

style as "students' most comfofiable, consistent, and expedient ways of perceiving and
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making sense of information in the environment". Another definition of cognitive style is

given by Long (2000, p. 97). He says: "cognitive style is ar individual's characteristic

and consistent approach to organizing and processing information".

Bdefly stated, cognitive style is the manner by which individuals perceive

information and the paftems of thought that they use to understand the world around

them. Many theories of cognitive/leaming styles, and more than thifiy instrurnents, for

evaluating cognitive/learning styles have been developed so far. According to Ouellette

(2000, Introduction section), "most. if not all, techniques are based on developirg two

fundamental dimensions of cognitive slyle that incorporate a holistic-anal)'1ic axis

(thinking in whole or in parts) and a verbal-imagery a,\is (thinling verbally or in mental

pictures)".

Relevant literatwe indicates that there is confusion conceming lhe te$ns cogniti'e

style and learning style. Various experts use both the tems interchangeably. Normally,

the psychologists use the term'leaming style' as a description for the cognitive process

of thiDking, perceiving, and remembering. Although, most definitions of cognitive and

learing styles describe variations in individual infomation processing but no single

definition for leaming style or cognitive style has been identified

Ouellette (2000, Leaming Styles section) describes that:

The idea of leaming or cognitive styles can be taced back to the ancient Greeks and

the model of personality created by Hippocrates that includes four personality types:

the melancholic, the sanguine, the phlegmatic, and the choleric . . Jung inhoduced

the concepts of extaversion and introversion. These two fundamental attitudes were

derived from observations and expedences with human types that seem to be more
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intercstedintheobjectorthesubject.InJung,sview,allofuspossessboth

mechanisms: extraversion with a prevalent outward flow of energy and reference to

extemal objects and intoversion where the coNcious content refers to the subiect'

and that these differences disposes to see life differently Jung further divided these

two types into a four-fold classification of thinking' feeling' sensation and intuition'

These ideas were picked up later by the mother- daughter team of Myers and Briggs

andresrrltedintlreMyers-BriggsTestlndicatols(MBTI)whichhasbeenappliedto

more than 50 million individuals worldwide to measule their cognitive style'

Musser (1998, Intoduction section) has added that:

Fifty years ago' Witkin discovered that in<lividual differences in the effects of visual

cues are not merely erors of method' but that people show remarkable consistency in

degree of field dependence on tests of orientation perception Affer fiddling with a

perception test using rods and frames' Witkin finally developed the Fmbedded

Figures Test to determine the degree of field dependence or independence we each

possess.

Cognitive style should not be confused with m€ntal ability' because it is different

ftom intelligence, ability and personality (Ri<ling & Rayner' 1999) Santrock (2006' p'

123) is also ofthe view that "learning styles are not abilities but' rather' preferred ways of

using one's abilities". Musser (1998, A General Discussion of Cognitive Styles section)'

while explaining th€ differences between mental abilities ard cognitive styles' says that

,,mental abilities refer to the content and level of cognitive activity. wheleas styles refel

to the mannel and form of leaming" He futher describes that abilities are unipolar

measures, while styles are bipolar' Moreover' abilities are influenced by the content and
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the natue ofthe task, whereas, styles are not affected by the content lt may also be said

thatabilitiesenableleamerstoaccomplishvarioustasksandstylescontolthewayin

which the task is accomplished.

Literatue indicates that students ar all Ievels vary in their abilities and cognitive

styles. While explaining the impotance of conducting research on cognitive/leaming

styles, Madani (1996) states his experiences in the field of leaming strategies and studv

skitls. During developing and using mate als' this fact has bee!1 wolrying him that

students, both as an individual and a group' responded to tasks in a variety of ways'

Therefore, the same strategy had a different impact on different students in the class lt

shows that a student's general approach to leaming, based on his or her leaming style' is

more important than specific stategies or techniques This also indicates that it may be

important to investigate not only the students' leaming strategies' but also the way they

use their more general preferences about learning'

Mariani (1996) further explains that style is the individual's consistent and preferred

leaming approach which he or she uses consistently' in a variety of situations and tasks

related to school and the world outside An individual's style influences the types of

leaming stategies that will be used by him or her' In other words' if someone prefers

certain strategies on more or less permanent basis' it shows that the person is perhaps

using a particular leaming style'

2.2 DIMENSIONS OF COGNITIVE STYLES

Differentresearchersfocusonvariousaspectsofcognitive/leamingStyles.Dueto

which, different terms related to this area are found in the litemture Messick identified

more than 20 dimensions of cognitive style based on the research studies conducted to
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find out cognitive differences in humans (Dembo' 1994) ln their article' Liu and Ginther

(1999, Introduction section) have described many terms which are used to differentiate

cognitive styles.

Those terms include:

. cognitive complexity vs cognitive simplicity

. divelgent vs. convergent

. held dependence vs field independence

. global vs. analYtical

. imPulsive vs. reflectivitY

. leveller vs. sharpener

. objective vs. nonobjeclive

. organizer vs. nonorganizer

. right- vs. left-brained

. risk-taking vs. cautiousness

. scanning vs. focusing

. sensitizers vs. reprcssors

. sensory modality Preferences

. simultaneous vs successive

o verbalizer vs. imager

. verbalizer vs. visualizer

r visual vs. haptic perceptual type

. holist vs. anal)'tic

. holist-analyic vs. r erbal-imagerl

. holist vs. serialist

. accommodative vs assimilative etc'

While looking at the above list, it can be said that there are a ounber of cog'litive

styles which have been identified so far and there is a possibility ofmore to he identified

through research and theory. For instance, based on Kolb's learning cycle' Illeris (2007'

p. 186) has given the following categories of learning styles:
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Accommodative leameri divergent leamer; assimilative leamer and convergent

Ieimer. The divergent leamer typically has good imaginative abilities and is good at

seeing a case from several perspectives The assimilative leamer is typically good at

conceptsafldtheodes'whiletheconvefge[tleameristypicallygoodatdeductive

thinking and problem solving. Students in the fields of psychology' political science

and history have, on average, a largely assimilative leaming style' students of

engineedng and nlusing a Iargely convergent learning style' students of commerce a

largely accommodative leaming style, and students in the field of mathematics'

chemistry and physics have, on average, a leaming style that is close to the borderline

between the assimilative and the convergent According to Kolb' such measurements

can be used in connection with student counseling and stuctu ng ofthe studies'

Field dependence versus field independence is perhaps the most well known

cognitive style because literatue indicates that most research studies have been

conducted on this particular cognitive style Other well kno n styles that have been

identified include: Impulsivity versus Reflectio[ and Holists versus Serialjsts The

prcsent study focused only on one ofthe cognitive style constructs i e field dependence-

independence. Therefore, this dimension is discussed in detail However' the remaining

categories are briefly described below'

2.2.1 I mpulsivit) versus Reflection

Impulsivity versus Reflection style, also described as a dimension of conceptual tempo

by Crowl, Kaminsky & Poddel (1997' p 101), has to do with how rapidly individuals

make decisions. Ormrod (1998, p.262) is ofthe view that:



20

Impulsivity is the tendency for some students to do tasks quickly but carelessly'

without close attention to detail. Reflection is the tendency to approach tasks more

slowly and carefully, with greater thought and attention to details' and to evaluate the

quality of one's own work more thoroughly lmpulsive students complete tasks

quickly, but often incorectly. Reflective students complete them more slowly and

accurately.

Similarly, Musser (1998, Discussion section) explains that "reflectiveness vemus

impulsiveness is the tendency to react to situations slowly' after examining several

altemative rcsponses, or rapidly with the first rcsponse that comes to mind"'

Generally speaking, reflective students perfolan better on academic tasks than

impulsive students, especially when those tasks require close attention to detail- Ormrod

(1998, p. 263) describes that:

Reflectivestudentsarebettelleadels;onereasonisthattheyarelesslikelytoconfuse

letters that look similar to one another, such as D and d Attention to detail is also an

impofiant factor in learning to spell, thus, we might speculate that a reflective

cognitive style leads to better spelling. And, to the extent that multiple-choice tests

require students to look closely and carefully at several different altematives'

reflective students are Iikely to perfom better than impulsive students'

Acharya (2002, Personality of the Learners section) has also supported the above

view point. He says "impulsive leamers tend to respond quickly as compared to

reflectiveleamerswhodosomoreslowlyandthoughtfully.Theformercouldbe

catego zed as risk-taking leamers while the later can be interpreted as cautious learners"'

The teacher should consider this variable impofiant as it can affect students'
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responsiveness in class, test-taking behavior arld leaming outcomes. Similarly, Santrock

(2006, p. 124) states rhat:

Research on impulsivity/reflection has implications for education. Ref.lective

students are more likely than impulsive students to do well at these tasks:

r Rememberingstructuredinfomation;

o Reading comprehension and text interpretation;

r Problem solving and decision making.

Reflective students also are more likely than impulsive students to set their own

leaming goals and concentEte on relevant information. Reflective students usually

have higher standards ofperformance. The evidence is strong that reflective students

leam more effectively and do better in school than impulsive students.

While thinl<ing about impulsivity versus reflection, it should be kept in mind that

although reflective children leam better than impulsive children, some ofthem are simply

fast, leam accurately and take good decisions. Reacting quickly can be a bad strategy

only ifthe students come up with wrong answers. Teachers can encourage these children

to retain their rcflective orientation but arrive at more timely solutions.

Santlock (2006) suggests some teaching stategies for working with impulsive children,

e.g.:

. Teacher should monitor students in the class to identify which ones are impulsive.

. Let them take their time to think through an answer before they reply.

. Encourage them to label new information as they work with that infomation.

r Teacher ca.n model the reflective style.

r Convey to the students high expectations for their performance.
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. When impulsive students sta taking more time to reflect, rcinforce them on their

progress.

r Provide students with guidance in finding their own ways to reduce impulsivity.

Keeping in view the diversity iI1 cognitive styles, teachers should be aware ofthe fact

that their classroom will have students with a profile of many styles which should not be

confused with abilities, such as intelligence. Styles involve how students use their

abilities. Teachers should think of ways to help students utilize and adjust their styles

according to the learning tasks. It is also important to know that leaming styles may vary

with the context and acrcss schools, grades, and subjects. For example, as mentioned by

Santock (2006, p. 125), "a student may have an impulsive style in the musical realm but

a reflective style when working on a jigsaw puzzle". Moreover, "students' cognili\,e

styles are far less stable than intelligence, they can and probably will change over time"

(Ormrod, 1998, p.263). lt should also be remembered by the teachers that different

styles are useful in different situations, therefore, teachers may encouage their students

to develop flexibility in the styles they apply to different learning tasks.

2.2.2 Ilolist Vs Serialist

Holist veNus Serialist is another well known cognitive style. According to Child (1993,

p.280):

Holists are good at 'seeing things as parts of a whole' and serialists are good at

'st nging sub-problems into sequences'. The distinction is seen clearly in people's

preferences when studying new mate al. Some people like to get the feel of a new

ajea of study and skip over the whole field before embarking on the details, whilst

others prefer to pursue several lines ofdetail before tying to fo1m a pictue.
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Moreover, the serialist has low order ofrelations between details while the holist has a

high order. It is also important to mention that serialists prefer to leam in a sequential

fashion. whereas holists prefer to leam in a hierarchal manner.

2.2.3 Field Dependent Vs Field Independent

Field dependence-independence refers to a tendency to approach the environment in an

anal),tical, as opposed to global, fashion. Field independent leamers are able to

distinguish figures as discrete from their backgrounds. On the other hand, lteld

dependent learners experience events in an undifferentiated manner. In addition, field

dependents have a greater social orientation as compared to field independents. Research

studies have identified relationship between field dependence-independence and leaming.

For example, field independent individuals tend to leam more effectively when they are

provided intrinsic motivation and enjoy individualized leaming (e.g. self-study) and are

not much influenced by social reinforcement. In geneml. their school performance is

better than that of field-dependent students. But field-dependent sludents appear to have

a great social o entation. They leam more when provided extrinsic motivation and like

to be engaged in cooperative leaming. Academically, they may require greater structure

and clarity to perform well in school (Crowl, Kaminsky, Podell, 1997).

Hansen (1995, Cognitive Styles section) suppofis the above mentioned ideas by

saying that:

Field dependent individuals are considered to have a more social orientation than

field independent persons since they are more likely to make use of externally

developed social frameworks. They tend to seek out external refercnts for processing

and structuring their information, are better at leaming matedal within human
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context, are more readily influenced by the opinions of others, and are affected by the

approval or disapproval of authority figues.

Hansen (1995) further explains that field independent individuals can develop their

own intemal referents and can restructure their knowledge. They do not need any

imposed extemal sfucture for processilg their knowledge and experiences. Thercforc'

they exhibit more individualistic behaviors. They cal1 better leam impersonal abstract

material. Since they are not easily influenced by others. the approval or disapproval of

their superiors does not affect them.

Acharya (2002) is of the view that field-independent leameB, while leaming

something, look at a whole picture at first and can easily break it down into smaller parts;

while held-dependent leamers start with examining the pattern or relationships between

the parts fiIst before looking at the whole picture. As abstraction is easier for field

independent leamers, and i[tegration is easier for field dependent leamers, a teacher may

include both kinds oftasks to match these styles as well as challenge learners to adjust to

those tasks that do not match their styles. Field-dependent learners are appeared to be

more grcup-oriented and cooperative and less competitive than field-independent

leamers-

Mariani (1996, What are Leaming Styles? section) has dehned field dependence-

independence with respect to the Group Embedded Figures Test developed by Oltman,

Raskin and Witkin (1971). He says, "the field independent person can, within a complex

design, tell you if a certain smaller design is there or not. The field dependent person

loses it and goes quickly to the field". Therefore, he adds, those people appear to be

field-dependent who are less able to separate a figure from its background, i.e. they lend
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to see the envircnment as a whole and it is difficult for them to aralyze into separate

components. On the contrary, those people appear to be field-independent who can more

easily screen out featues which are not part of what they are concentrating on.

While giving examples, Mariani 11996) futher describes the characteristics of both

field-dependent and field-independent individuals in the same section. He says:

Field-independent people tend to be analytical people; in language leaming they tend

to focus on form and accuracy; they look out for rules and pattems; they like to plan

what they have to say or write; and they like abstract, impersonal. factual material.

But, field-dependent people tend to be synthetic people; in language leaming they

tend to focus on meaning and fluency; they collect examples of language use mther

than folm rules; they like to produce an oral or \\aitten text in a straightforward way,

and later corect it if necessary; and they like material which is of a more concrete,

human, social or altistic nature.

Vasquez (1991, Question 2), in an intefr'iew by Alan AtKinson, has differentiated

field dependence and field independence in detail with the belief that 'difference is not

deficiency'. According to him, "field independence is defined in tetms of preference for

detail, sometimes called 'differentiation"'. He has also described it in tems of the

direction leaming takes: i.e. field independent students are more comfortable with

inductive leaming because they prefer to start with the particular and move to the general,

the field dependent students prefer deductive Ieaning because they move from geneml to

the particular.

Vasquez further explains that many cognitive differences can be de ved from these

two styles. He says "field independent people tend more to be loners, to be competitive'
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Field dependent people are the reverse: they are quite inventive verbally, work well in

groups and are less self-evaluative than the field independent,,. Field indepefldent people

are interested in mathematics and disc.ete, small_sized bits of information which can be

put together. They are more capable ofdealing with abstractions. and are good at spatial

manipulations.

OrI the other hand, field depende[t children appear to be more productive in i.antasy

and can easily make up ends to stories. Therefore, field dependents may have grcater

potential for inventiveness. Moreover, they are predictable in their thint<ing and are used

to convergent thinking. Another difference which can be identified is that field

independent leamers prefer abstract thinking, while field dependents,re more practical

and concrete o ented thinkers.

In addition to the above mentioned desc ption, Musser (199g, General Discussion

section) has also highlighted some trairs offield dependents_indeperdents. He expiains:

when fierd dependents interact with stimuri, they find it difficulr to rocate the

i.formation they are seeking because other information masks what they are looking

Ior. tield independenls llnd ir easier ro recognize and selecr the lmponant

information from its surrounding field. When information is presented in an

ambiguous, unst.uctured format, the field independent will impose his/her own

structure on the information. Ihe field dependent will attempt to underctand and

leam that infomation as it is presented and without restructuring it.

Alother way to Iook at field dependence and independence is thrcugh a global

vercus axticulated cognitive style. Those with a global perspective, field dependents,

see things in the entire perceptual field (the forest rather than the tees). In other
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words, field dependents have difficulty sepamting the part from the complex

organization ofthe whole. The analytic style presented by field independents allows
them to create their own models for things they want to understand or articulate to
others.

This viewpoint is also supported by Hansen (1995, Cognitive Sryles section). In his

opinion, "field dependence represents the tendency to perceive and adhere to an existing,

extgmally imposed framework while field independence represents the tendelcy to
restructurc perceived infomation into a different framework,,. Hansen further points out

that being associated with certain personality characte stics, field dependence_

independence construct may have important instructional and learning ramifications.

In the light of above discussion, it can be concluded that field deperdence_

independence and leaming have some relationship. For instance, field independent

leamers arc intrinsically motivated to leam something, enjoy individualized leaming and

have the capability of restructudng their knowledge. They prefer inductive leaming.

Abstuaction is easier for them. They are not influenced by the environment, inclined to

be task oriented and are strongly influenced by their own judgments. Field dependent

leamers, on the other hand, are sensitive to their environment, need ext nsic motivation

to leam. They are $oup-oriented, strong i[ interpersonal rclationships, enjoy cooperative

Ieaming, and require greater structu.e and clarity to perform well and to process their

experiences. They prefer deductive leaming and integration is easier for them.

Therefore, the teacher may include such kind of leaming tasks which can match the

cogdtive style of the students. Similarly, those tasks may also be included which can

challenge leamers to adjust to tasks that do not match their cognitive style. In the words
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of Vasquez (1991, euestion l0), .,what,s 
needed io the classroom is a ralarce. We want

the strengths of field dependent kids to be attended to, but we also want to help them

deveiop in the areas where field independent kids are strong already and vice versa,,. For
example, we might help field independent students become more aware ofthe social cues

around them, or we might give fieid dependent students practice in tasks in which they

must analyze complex objects in tems of their component pats. It means that the

students of each type should be encouraged to make their cont bution to learning, to

clas$oom discussion and to other academic activities.

2.3 MEAS{IREMENT OP FIELD DEPENDENCE-INDEPENDENCE

There are a number of instruments whjch are being used to assess students, cognitive and

leaming preferences. A few ofthem are as follows:

o Leaming Preference Inventory (Lpl) by Hanson and Silver (197g)
o The Leaming Style Inventory by Renzulli and Smith (197g)

o The Leaming Style Inventory by Dunn, Dunn and p ce(19g4)
o The Leaming Style profile by Keefe and Monk (1986)

o The Embedded Figures Test by Witkin, Oltman, Raskin & Karp ( I 97 1 )
o The Children,s Embedded Figures Test by Witkin, Oltman, Raskir & Karp(1971)
o The Group Embedded Figures Test by Oltman, Raskin & Witkin (1971)
o Gregorc Style Delineator (n.d.)

o The Index of Learning Style by Richard M. Felder (n.d.)

o The Long/Dziuban Leaming Sryle Inventory (n.d.)

o Myers- Briggs Tesr Indicators (MBTI) (1978)

o Hermann Brain Dominance Instrument ( HDBI) (n.d.)

o Crasha-Riechmann Student Learning Style Scales (GRSLSS) (n.d.)
o Abiator's Online Leaming Styles lnventory Tests (n.d.)

o Kolb's Leaming Style Model (1984)
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For present study, The GroLrp Embedded Figures Test (GEFT) prepared by Oltman,

Raskin and Witkin (1971) r,.as used to identify the students, cognitive style. The
technical manual of EFT, GEFT ( t 97l , pp. t 5_26) describes that:

Initially, The Embedded Figures Test (EFT) was designed to identily the field
dependence-independence dimension of personality. It was a perceptual test. l.he

subjects' task on each trial was to locate a previously seen simple figule within a

larger complex figure which has been so organized as to obscure or embed the sought

after simple figue. Scorcs on the EFT reflected extent of compete[ce at perceptua]

disembedding. Individual differences iIr EFT peformance, however, appeared to
relate to morc than differences in perceptual functioning.

The simple and comprex figures which made up the EFT were the mod ications

of figures selected from rhose used by Gortschaldt (1926) in his classical studies of
the relative roles of contextual (field) lactors and past experience in perception. The

specific rationale for using the EFT to assess broad dimensions ol personal

functioning came from cognitive-styie theory and the evidence accumurated in the

course of its extensive research apprication. The EFT, as an individualry

administered test, was o ginally developed for use with subjects from ten years to old

age. . . . There are two modifications ofthe EFT:

1. The Children's, Embedded Figures Test (CEFT)

It is an individually administered test for use in the five-to_ten year age range.

2. The Group Embedded Figures Test (GEFT)

It is a group administered test and may be used over a broad age range.
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The GEFT was designed to provide an adaptation of the original individually

administered EFT which would make possible group testi[g. It has been modeled as

closely as possible on the individually administered EFT with respect to mode of

presentation and format. . . . The Group Embedded Figures Test is an l8-item

instrument which requires the subject to identify a simple geometric shape in a

complex figure. The instrument is visually oriented and requires reading for the

instructions only. Subjects who correctly identify most of the simple figures are

considered field independents while subjects who cannot identify the simple figure in

the complex figure are considered field dependents. The possible score that one can

make mnges from 0 to 18.

The ease of administmtion and scoring of the test, as well as the preliminary

evidence given in the test manual with respect to reliability and validity, make it

appear at this time that the GEFT is a satisfactory substitute for the EFT in research

requiring group testing for screening ofsubjects on the field dependence dimension.

GEFT is being used worldwide in various research studies.

2,4 IMPLICATIONS OF FIELD DEPENDENCE-INDEPENDENCE
FOREDUCATION

Musser (1998, Implications of Field Dependence-lndeperdence section) has raised two

impofiant questions regardilg the implications offield dependence-independence. Those

questions are:

Is it better to match instruction to the individual's cognitive style, or force the student

to "stretch" and adapt to a different style of learning?; and is it better to group

students with similar cognitive styles with instructo$ of the same style or to mix
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them? Even Witkin himself was concemed about locking people into instruction

compatible wirh their cognirive styles. He spoke about the possibility of producing

chtuBe, flexibility, and mobility in cognitive sryles by means of appropriare training
procedures. For example, field dependent people, who are likely to avoid

mathematics, perhaps should be taught mathematics by different methods and

approaches adapted to their cognitive style and by teachers whose teaching methods

and cognitive styles are congenial to field dependent students.

Based on the research conducted on field dependence_independence, Musse. (199g)

concludes the implications of fieid dependence_independence for education in the

following three categories:

a) Leaming Tasks

b) Educationalconditions

c) Instructionalmethods

2.4.1 Implications for Field Dependent Learners

a) Learning Tasks

The following tasks can be beneficial for field dependent learners:

. Group-oriented tasks and the work situations where individuals need help from

others;

Situations where leamers can follow a set pattem of perfoming the tasks;

Tests which require leamers to recall infomation according to its original form

and structure; and

IGowledge areas uhich locus on social issues.
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Moreover, the following leaming strategies can be used effectively by field dependent

learners:

. Learning strategies that require concentration on information:

. Repetition, practical, drill and rehearsal of information.

b) Educationalconditions

The following educational conditions can improve leaming in field dependent learners:

. Creating a social leaming environment for them;

. Giving structural support and cues;

. Providing clear directions and a complete guidance;

. Starting with orienting strategies before teaching them;

r Providing appropriate feedback;

. Presenting outlines before going into details: and

. Explaining with examples.

c) Instructionalmethods

The held dependents may obtain help from the following instructional methods:

. Materials that are well-organized and well-structured:

. For certain classroom activities, pairing the field dependent leamers with the

field independent ones;

o Providing both positive and negative feedback;

. Providing structural models;

. Beginning exercises with clear structure, providing feedback consistently,

continuous scaffolding;
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. Encouraging leamers to set goals for themselves; and

. Concept leaming through examples and nonexamples.

IIr addition to the above mentioned instructional methods. Vasquez (1991, euestion

9) has also suggested some instructional strategies for field dependent leamers which

include: "working in a group, working no[competitively, hearing a lesson that always

begins with an overview, so that the studeDt immediately feels comfortable with the

paxameters ofthe lesson that is to come, and can then deal with the details,,.

2.4,2 Implications for Field Independent Learners

a) Learning Tasks

The following leaming tasks can be useful for field independent leamers:

. Providing opporhurities for problem solving, especially in the subject of

mathematics;

. Creating situations in which leamers can figule out the underlying organization

ofideas, e.g. concept mapping and outlining;

o Emphasizing language leaming;

. Recognizing the important aspects ofinformation provided, particularly in case

of ambiguous information;

. Transfer tasks where transfer oflearning can take place; and

. Perlomance based assessmcnl.

Moreover, the following leaming strategies can be used effectively by field independent

learners:

. Locating infomation sources and searching lbr information by themselvesi
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' Transfering knowredge e.g. in the form ofprediction, inference. evaruation

etc.i and

. Analyzing the stucture of the infomation.

b) Educational conditions

The following educational conditions can improve learning in field independent leamers:

. Providing leaming environment where these learners can work independently;

. Utilizing inquiry-based teaching methods;

o Providing resource materials and references;

. Giving opportunities for independent, self_regulated leamingi

o Avoiding guidance and direction: and

. Creating outlines by themselves.

c) Instructional methods

The field independents may obtain help from the following instructional methods:

. For certain classrcom activities, pairing the field dependent leamers with the

field independent ones;

r Providing guidance to structure the infomation;

. Giving opportunities for student_directed leaming;

o Providing supporting materials and resouces: aild

o Providing exercises that involve cooperative ieaming.

Aaharya (2002) argues that effective learning can be promoted by using data on

cognitive styles. Teachers should carv out ciassroom research to identiry the cognitive

styles of their students. This infomation can provide help to the teachers to rmprove
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their teaching styles. The data collected on the cognitive styles can also contribute to

conduct a dialogue among teachers and administrators to leam about teaching and

leaming processes. Moreover, the instruments of measuring cognitive/ leaming styles

can be provided in educational institutions so that students may be aware of their own

styles and strengths.

2.5 COGNITIVE STYLES AND ACADEMIC ACHIEVEMENT

One of the significant challenges that school teachers face is to recognize leaming

differences among their students, so that they may be able to facilitate students' leaming

according to these differcnces. But many teachers do not realize that students vary in the

way they process and understand informatioi. Based on the discussion on

cognitive/learning styles earlier, it may be said that people adopt differe[t leaming styles

according to their preferences for perceiving and processing the infomation they receive

from the environment. Since every student has a different mix ofpreferences, and their

own individual ways oflearning, thus, shows differing degree ofsuccess in school.

According to Allinson and Hayes (as cited in Chaudhry, 2004, p. 2g), ..an individual,s

leaming orientation is possibly the most important deteminant of the individual,s

educatioral attainment". Altun & Cakan (2006) are of the view that cognitive style is an

important factor that can affect students' academic achievement on various school

subjects. For this reason, much attention has been directed to the significance of

cognitive styles in education and a large amount of research has been conducted to

investigate cognitive styles of the students. These researcl.r studies have produced

findings indicating significant differences in academic achievement by students

marifesting different cognitive/leaming styles. According to Hansen (1995, Discussion
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section), "students with equal leaming abilities but different cognitive styles may

experience different levels of success in the same environmenf,. In addition, Liu and

Ginther (1999, Introduction section) explains that ,.cognitive 
styles can have both positive

and negative relationships with motivation and academic achievement, but it depends on

the natue ofthe learning task,,.

As a result of the findings of research studies on cognitive styles, most educators

acknowledge the significant effect that cognitive styles have on the leaming process and

outcomes. The assertion has been made that tailoring educational environment and

material to students' cognitive styles Jncrease overall academic achievement. chaudhrv

(2004, p. 29) pointed our that:

Rita Dunn reviewed several research findings on student,s cognitive/leaming styles

and their achievement at college, secondary and elementary school levels. Her

findings indicate that matching student cognitive learning styles with teaching styles

had a positive effect on achievement scores, attendance, attitude towards school. and

motivation for addirional education

Due to these reasons, the research on cognitive styles has been a tbcus of
considerable importance in many cotult es across the globe. But this area ofresearch is

still neglected in pakistan, The present study was an effort to explore this growing field

ofresearch which might provide a base for ilmher research in this area.

2.6 OTIIER IMPLICATIONS FOR FIELD DEPENDENCE.
INDEPENDENCE

Musser (1998, Other Implications for Fieid Dependence-lndependence section), in his

article, has indicated some areas other than education which can be affected bv field
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dependence-independence dimension of cognitive styles. These areas include:

personality, motor control, neuological and social implications. Musser (199g) says:

Though development of his differentiation theory, witkin believed that field

dependence-independence affected oul personalities, with the field dependent having

more interpeNonal skills than field independents. It also has an impact on affective

skills. Field independent people, both as ch dren and adurts, have beer found to be

less impulsive and direct in their expression ofthe affective skills

Musser further asserts that the findings of research studies conducted on motor

contol and inhibition pointed out that field independent people were having mo.e control

over their behavior. Research studies have also indicated h)?eractive children as field

dependents. Some neurological implications have arso been pointed out in research

studies where field independent people were found to have more contror over tieir
personal defences.

While explaining social implications, Musser desc bes that:

Most of the effects of the link between field dependence_independence and

interpersonal behavior can be utderstood as within the differing styles ofinlbrmation

seeking. when information seeking is no1 an issue, or when the infomation that is

available is unambiguous, no differences exist between field dependence and field

independence in people. In generar, when field dependent people need infomation,

they tend to look to othel people while field independent people look withjn

themselves.

In studies wherc participants were asked

depende[t pafticipants tended to Iook more

to do dillcult problem solving, field

at the experimenter than did field
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independents. It has also been found that field dependent people prefer to be

physically closer to those with \r'hom they are intemcting. Along these same lines of

inquiry (social information), field dependent people show bettq incidental recall for

the faces ofothers with whom they have interacted and tend to recall social aspects of

situations more than the nonsocial aspects. Field dependents are more likely to be

self-disclosing, to know more people and be known by more, and to prefer team to

individual sports.

It can be concluded from the above description that field dependence-independence

affect some areas other than education. Field dependent people have more interpersonal

skills than field independents. On the other hand, field independent people can better

control their behavior than field dependents. They show more control over their pelsonal

defences but field dependent people appear to have a greater social o entation.

2.7 WHAT AFFECTS FIELD DEPENDENCE-INDEPENDENCE?

Literatule indicates that students' cognitive styles have not only relationship with

teaching style but are also affected by many other variables like gender, culture, socio-

economic status and academic achievement. These variables affect the degree to which

people are either field dependent or independent. Omrod (1998, p. 263) points our that

"vaxious cognitive styles may be parlly the result ofstudents' cultural backgrounds". For

instance, some cultues value and encourage cooperation and group achievement over

competition and individual achievement, children of those cultures may be especially

tuned in to the social cues around them, therefore, more field dependent. Some important

factors explained by Musser (1998. What Affects Field Dependence-lndependence

section) are as follows:



39

2.7.1 Child Rearing Practices

Witkin believed that field dependence-independence tendencies result iiom child

reaxing pmctices that emphasize gaining independence from parental controls. The

early studies of child rearing done by Witkin shovr'ed that when there is strong

emphasis on obedie[ce to parental authority and external control of impulses, the

child will likely become relatively field dependent. When there is encowagemenr

within the family for the child to develop separate! autonomous functioning, the

child will become relatively field independent.

2.7.2 Socioeconomic Status

There is some evidence that socioeconomic status ma) affect field dependence-

independence. In a study, Forns_santacana. Amador_Campos, and Roig-Lopez

(1993), found significant differences in the scores relating to the field dependence_

independence variable, as measured by the Children,s Embedded Figues Test

(cEFT), among subjects of different socioeconomic classes. Ski s of perceptual

reconstruction that are necessary to solve the disembedding task ofthe CEFT appear

less well developed in the case ofsubjects oflow socioeconomic class.

2.7.3 Age

There appears to be some effect of age on fieid dependence_independence. Children

are generally field dependent, but their field independence increases as they become

adults. Adults (especially adurt reamers) a.e more fierd independent. After that time,

field independence g*dualy decreases throughout the remainder of life. with order

people tending to be morc field dependent than their younger cohorls.
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2.7.4 Gender

The nolms of behavior for male and female children tend to encouage some specific

cognitive styles. There is mixed evidence for the effect of gender on field dependence-

independence. Studies cotducted on children do not find any gender differences in

cognitive styles. However, studies conducted on adults have found gender differences

regarding f,reld dependence-independence and have indicated that males appear to be

more field independents than females.

Illeris (2007, pp. 187-188) has discussed in detail the gender differences with respect

to leaming and cognitive/leaming styles. According to him:

Cender differences with respect to learning can be heated on three different levels.

First, on the bodily or physiological level . . . Second, on the psychological level, on

the way in which the two sexes relate to, and experience different forms ofleaming in

different ways. And third, on the sociological level, on the societal porential and need

for leaming that exist for each ofthe sexes.

When it comes to the physiological level, according to the studies conducted on

human gro*th and development, girls/women on average mature quickly and boys/men

on average become bigger and sffonger. It indicates that girls can leam a great deal

earlier than boys. Similarly, men can perfom more than women in areas which require

physical strength. Illeris (2007, pp. 188-189) further srates rhat:

However, it becomes considerably morc complicated when it comes to the brain

physiological gender differences. In the first place, on average. men,s bmins are

bigger and have more cells tha.n women's, also in relation to body weight, but it is

uncleax whether this has any consequences for leaming. . . .
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There are certain differences with respect to the two hemispheres of the brain,

which are different in the two sexes. The main differences is that the left half ofthe

brain, which perfoms a nunber of language functions among other things, is more

developed in women, while the right half performing, among other things, a number

oflogical and spatial functions, is more developed in men. Most recent research has,

however, shown that things are not quite so simple, in particular because different

parts ofthe language function can be developed and located differently. The siruadon

is rather that the language functions in girls/women are placed in both halves of the

brain to a higher degree, while the greater development of spatial perception in the

right halfof the brain ofboys/men has 'repressed' more language functions to the left

hali Furthermore, it may be especially the language functions that have to do with

linguistic understanding and empathy, and not the grammatical aspects of language,

which girls/women are better at.

Another matter that can be important in this context is that the cormections

between the two hemispheres ofthe brain are more extensive in women than in men,

which facilitates greater integration between the functions of the two hemispheres.

Conespondingly, men's brains have a better connection between the front and back

areas of each hemisphere and, therefore, greater functional integration in this

dimension that could cover the connection between the working memory and the

centres supplying the cognitive and emotional input it works with. Elkhonon

Goldberg is of the opinion that it may be this difference in the integration potential

that is most decisive for the typical differences between the sexes with respect to their

mode offunctioning.
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Illeris (2007, p. 189) continues with the discussion and says thar:

The general mental differe[ce between the sexes can be understood as a difference in

'cognitive style' (a co[cept that is somewhat reminiscent of leaming style, but is

more broadly defined to include cognitive function modes as such), so that women

are more inclined to make'context indepeldent' decisions based on general

impressions, while men rather make context dependent, decisions related to the

specific situation.

Illeris is convinced that there are some tendencies for gender differences with

rcspect to leaming and that they. among other things, move in the directions pointed out.

Gender differences with respect to leamirg are also discussed by Illeris (2007, pp.

l9l-192t at the sociological level. ln hic opinion:

A sphere of leaming that is of palticular significance in this context is gender

socialization in childhood and youth. Many theo es have been put forward on how

this development occurs in an interaction between the given biological factors and the

curent societal factors. . . . Gender socialization is, however, characterized by ta-king

both the nature-given gender and the existing societally developed gender roles as a

point of depafiure. [n opposition to this, there is, today a social constructivist

orientation that does not think that gender differences with regard to matters such as

behavior, consciousness ard leaming can be understood so simply, but that gender

behavior and gender consciousness are something that develops as constructions or

compositions in the cultural interaction. . . . In general, it must be clear that gender-

related matte$ develop in closely integrated interaction between dispositions and

influences, and that they arc important for leaming to a high degree. Whether one
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takes a starting point in the natlue-given gender or in the culturally disseminated

conskuctions, it is also clear that . there exist extremely varied and complex

pattems in foms of both behavior and coDsciousness in this arca, and thus also in the

forms ofleaming.

The material available in the area ofgender differences is, however limited, but Illeris

(2007) quotes Anderson, who chamcte zes the cognitive style to which Euo-American

men in the USA are oriented as context-independent, analy,tical and non-affective while

Amedcan men ofother origins and many Euro-American women in USA practice a more

context-dependent, relational, holistic and affective style. It may be, therefore, concluded

that in any culture, there are obvious tendencies towa-rds general gender differences,

particularly in the way in which learning is practiced, but that considerable differences

also exist within both genders.

Illeris (2007, pp. 193-194) has also pointed out the role of school and education

prograrns in promoting gender differences. He says:

At the level ofsociety, it is well known that there are big differences at school and in

education programs with respect to the subject of educational directions mainly

prefered by the two sexes, and the learning preferences that this reflects. In addition,

the situation . . . today is that there are, in general, more \tomen than men in the

education system, and at the same time concemed voices are heard to express that the

primary and lower secondary school has become'feminised', there are more female

than male teachers, the teaching appeals more to the girls than the boys, and more

boys than girls 'give up' o( are rcferred to remedial teaching. Moreover, the modem
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teaching forms with project work and the like in many parts of the education system

seem to appeal more to the female than the male students.

There are, thus, indications that, at present, approaches to learning and education

that appeal more to women than to men have achieved such dominance in some

places that boys and men, in general, have greater difficulties in the school and

education system, and that, in general, women are on the way to achieving a better

level of education than men.

In the light of above discussion, it may be concluded that gender differences in

leaming and cognitive/leaming styles appear to be a reflection of the fact that there is a

tendency in the area of leaming towards some gender-related differences that are in line

with other gender differences on the levels of consciousness and behavior. On the other

hand, some gender differences are promoted due to the way in which society in general

relates differently to the sexes.

RESEARCH STUDIES ON FIELD DEPENDENCE-
INDEPENDENCE

Various research studies provide the evidence lbr the relatiomhip of field dependence-

independence with students' academic achievement and other aspects of teaching

leaming process. Some research studies conducted in this area are given below:

A study was conducted by Foms-Santacana, Amador-Campos, & Roig-Lopez (1993),

at the University of Barcelona, to find out "The Relationship between Socioeconomic

Class and Field Dependence-Independence". The researchers found significant

differences in the scores on the field dependence-independence variable, as obtained by

using the Children's Embedded Pigures Test (CEFT), among subjects of different

2.8
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socioeconomic classes. According to the research findings, skills of perceptual

reconstruction appeared to be less well developed in the subjects belonging to low

socioeconomic class.

Lu and Suen (1995) conducted research on "Assessment Approaches and Cognitive

Sryles". This research addresses the assessment of students' cognitive style i.e. field

dependence versus field independence. The hypotheses of the study were: field

independe[t students perform better on performalce-based assessments which tend to be

more ill-structured than multiple-choice tests; and there is no difference in performance

between field independent students and field dependent students on multiple-choice tests.

A sample of 102 undergraduate students enrolled in an introductory educational

psychology class was take[ for the study. Students were assigned six performance-based

take-home assignments, and four multiple-choice tests. The relationship between the first

two take-home activities, the multiple-choice tests, and the cognitive styles of the

paxticipants was analyzed. The Group Embedded Figures Test was applied to measure

the cognitive styles of the students. Field-indepeldent students scored substantially

higher on performance-based assessment than did field-dependent students, whereas no

such difference was found on the multiple-choice test.

Alother study was conducted by Hansen (1995) on "Student Cognitive Styles in

Postsecondary Technology Programs". Study focused on two of the cognitive style

constructs: lield dependence/independence and spatial visualization. The objective of

study was to describe the field dependence/independence and spatial visualization skills

ofpostsecondary students enrolled in technology programs. The hypotheses ofthe study

were: there is no significant difference in cognitive styles of students with different
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ethnic origins; there is no significant difference in the cognitive styles of four year

industrial technology and two year vocational education students; there is no significant

difference in the cognitive styles of students specializing in a mechanical or an elect cal

field of study; there is no significant relationship between academic achievement and

cognitive style; and there is no significant difference in the cognitive styles of students

completing a significant number of their major courses and the novice students in the

major.

It was a causal-comparative study. There were lwo dependent variables and five

independent variables to compare the cognitive styles of students in different technology

majors and specializations. The two dependent va ables were: a) field

dependent/independent score provided by the Group Embedded Figures Test (GEFT)

(Oltman, Raskin and Witkin, 1971); and b) the spatial visualization score Part Vl-

Spatial-visualization (S-V), of the Guilford-Zimmerman Aptitude Sun/ey (Guilford and

Zimmerman, 1981). The cognitive style iNtruments were administered to 95 industrial

technology and vocational education students A multivariate analysis of variance

(MANOVA) was applied.

The findings showed: significant differences between the groups based on elhnic

origin, four or two year educational major, GPA' and novice/advanced standing; no

significant differences in cognitive styles of students studying different technical fields

and no interaction of educational origin and specialization; significant differences

between the cognitive style scores ofAsian and Hispanic groups and the White group'

In a research study, Dwyer and Moore (1995) (as cited in Altun & Cakan 2006)

investigated the effect of cognitive style on achievement The study was conducted on
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179 students who enrorled in an introductory education course at two universities in the

United States. The researchers concluded that the field independent l*rners were

superior to field dependent leamers on tests measuring different educational objectives. It

was also concluded that cognjtive style had a significant relationship with students,

academic achievement.

Efiong (n.d.) conducted a study to investigate "The Relatio^hip between Teachers,

Teaching Methods and the pupils' Leaming Styles,,. The study was conducted in selected

primary schools in Zaria alrd Soba Locai Government Areas in Kaduna state. The

objectives of study were: to find out if the teachers,method of teaching, in irny way,

enhances the academic performance of lield independent pupils when compared to field

dependent pupils; to establish the degree of relationship betueen teachers, teaching

method and the pupils learning styles. The hypotheses of rhe study were: there is no

significant relatiooship between teachers, teaching methods and the pupils, leaming

styles; there is no significant difference between teachers, and pupils, prefened method of

teaching; and there is no significant difference between the leaming styles ofthe private

and public school children.

A sample of 226 was taken from eight private and public primarl schools in Zaria

and Soba Local Government areas of Kaduna state. Teaching methods and two

Independent vaiiables i.e. field dependence and field independelce were identified. The

data were collected, from both the teachers and their students, by using Group Embedded

Figure Test and questionnaire. The data were analyzed by applying chi-square,

corelation co-efficient and t-test. The lindings of the study indicated no significant

rclationship between teache$' teaching methods and the pupils, leaming styles.
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However, study showed a significant difference in the leaming styles of private and

public schools and there were more field dependent students than field independent

students.

Tina.jero and Paramo (1997) (as cited in Altun & Cakan 2006) studied ,.The

Relationship between Cognitive Styles and Studenr Achievement in Various Subjects like

English, Mathematics, Natural Science, Social Science, Spanish, and Galician,,. A sample

of 408 middle school students was taken for the study. The researchers concluded that

cognitive style was a significant source of va ation in overall performance of students.

The performance of field independent students was better than the performance of field

dependent students.

Another study was conducted by Murphy. Casey, Day, & Young (1997) (as cited in

Altun & Cakao 2006). The purpose was to detemine "The Relationship berween

Academic Achievement and Cognitive Style of the Students". A sample of 63

undergraduate Canadiar students in infomation management program was selected.

Researchers concluded that field independent students perfomed better thafl field

depende[t students only on one of the technical courses. For the other three courses, the

performance ofboth groups \aas similar.

Cohen (1978) and Cross (1977) (as cited in Efiong, n.d.) conducted a study to find out

"The Relationship between Academic Success and Leaming Styles of Field Dependence-

Independence". The findings of the study indicate that field independent individuals

often peform better in school than field dependent individuals, particularly in the subject

of mathematics at elementary level. Babalola (1979) and Sieben (1974) (as cited in

Efiong, n.d.) also found that individuals with field independent learning style were
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consistently superior in the subject ofmathematics. Faruk and Kabim (1993) (ascitedin

Efiong, n.d.) used Group Embedded Figure Test developed by Othman. Raskin and

Witkin (1971) to measure "The Field Dependence-lndependence Cognjtive Styles among

Junior Secondary School III Students in Sokoto State,'. They concluded that there were

significantly more field dependent than field independent students.

Ouellette (2000) conducted a study on "Leaming Styles in Adult Education,,at

University of Maryland University College. The objective ofthe study was to assess the

role of instructors' leaming styles and its impact on the performance of students. The

hypotheses of the study were: students cluster in definite leaming style groups; leaming

style, which is fixed over a long period of time has a large impact on the ability to leam

effectively; teaching style (which is based on learning sryle) might be dissonant with

student leaming style, may lead to poor students' and teacher perfo.mance: and there are

important gender, ethnic origin, and generational differences between students that affect

their leaming ability, style, and perfomance. The instmments used were: Gregorc Style

Delineator; The Index of Learning styie. and The Long/Dziuban Leaming Style

Inventory.

Results and Findings ofthe study indicated that the student population was relatively

homogeneous being made ofworking adult with an average age of35 years and a gap of

some ten yea$ between the securing of a bachelor degree and the entering into the MS

program. The student population was largely made of students with a technology

background. With the opening on the program to the world market, the type of students

ard their ethnic origin has changed dramatically in the last four years. The author

concluded that students appeared to be substantially different in terms of intelligence,
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ability, aptitudes, attitudes and experience. A typical class of25 to 30 students would

present to the instructor a range ofthese qualities as well as a diversity of leaming styles

and cognitive methods. This means that instructors must incorporate in their class

enough material and methods of delivery to address the need of each and all students.

This can be achieved by developing a comprehensive knowledge of students learning

styles.

Safdar (2002) conducted research on "A Study of Cognitive Leaming Style Field

Dependence/Field- lndependence in the Secoldary School Physics Laboratories".

Although Safdar's study was carried out in a different context, yet the researcher

considered it relevant due to the reason that it was conducted on Field Dependent-

Independent cognitive style. Main objective of the study was to separate the Field-

Independents from Field-Dependents and to know the effects of pre-lab on the

achievement of each cognitive learning style. I1 was an experimental study. A sample of

114 secondary school science students was randomly selected from t$'o public sector

schools during the session 2000-2001. Hidden Figures Test (HFT) was used to identify

the cognitive styles ofthe students.

According to the conclusions of the study conducted by Safdar, a significant

improvement in the performance of the field dependent students and field independent

students was noticed in the posllab work by the use of preJab and the use of pre-lab

significantly improved the perfomance of the field dependent students ard field

i[dependent students as measured in the SSC examination physics practical, 2001.

Another study was conducted by Chaudhry (2004) on "An Investigation of Students'

Learni[g Styles". The objectives were: to explore the gender differences in the leaming
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style preferences of university students; and to find out the relationship between teaming

style preferences and academic achievement ofuniversity students. It was an exploratory

rcsearch. The sampie for the study consisted of 140 students of euaid_e-Azam

University, Islamabad. Leaming preference Inventory (Lpl) (Hanson and Silver, l97g)

was used to identify leaming style preferences of students. Students leaming style

preferences were identified by calculating frequencies, percentages, means and standard

deviations. / test was applied to explore the gender differences in leaming style

preferences. ANOVA was carried out to fiI1d the relationship between leaming style

prcferences of the students and their academic achievement. The findings ot the study

indicated no significant gender differences in the leaming style preferences of male and

female students; no significant leaming style differences between the students of natuml

and social sciences; and significant relationship between the students, leaming style

preferences and their academic achievements. The researcher concluded that the students

of Mastery (ST) and Understanding (NT) learning styles were generally the higher in

their academic achievements than that of the students of Interpersonal (SF) and Self_

Expressive 1NF) leaming styles.

Altun & cakan (2006) corducted research on "undergraduate studenrs, Academic

Achievement, Field DependenVlndependent Cognitive Styles and Attitude toward

computers". The hypotheses of the study were: The.e is no significant relationship

between cognitive style scores and achievement scores of the participants; there is no

significant relationship between cognitive styre scores and attitude scores toward

computers, and there is no difference between attitude scores of the field dependent and

field independent students when the effect of achievemeDt scores is removed. It was a
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corelational study. A sample of 130 undergraduate students was taken from Abant lzzet

Baysal University, Turkey. Three instruments, the Group Embedded Figures Test

(GEFT), Computer Attitude Scale (CAS) and Background euesrionnaire were used.

Pearson's product moment corelation coefficient was used to determine ifthe correlation

is either equal or not equal to zero by using the 5 % significant level of committing a

Tlpe I error. A correlation analysis aIId ANCOVA procedures were used for the analysis

of data. The results indicated insignificant corelation between padicipants, academic

achievement and their cognitive styles.

Besides the above mentioned tesearch studies, Musser (l9gg, Research on Field

Dependence-Independence and its Affect on Leaming section) has given the lbllowing

synopses to describe the results of some imporlanr researches in the area of cognitive

styles:

o Goodenough (1976) concluded that field dependents are dominated by salient

cues in concept-leaming tasks, use a ,,spectator,, 
approach to leaming, are more

affected by negative reinforcement, and are better at incidentar reaming of social

information

Passing students were more field independent, whereas failing students and

students who dropped out of nursing courses were more field dependent

(Goodfellor', 1980).

Field dependents had more difficulty in abstracting relevant information from

instruction supporting more difficult leaming tasks (Canelos, Taylor, & Gates,

1980).
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. Actoss grades, field independence was coEelated with higher mathematics
achievement, especially for concepts and application (Vaidya & Chansky, I9g0).

o Field independents scored better on music reading tasks than field dependents
(King, 1983).

o Field independents recalled significantl], more from mathematical/scientific

passages whereas field dependents recalled more from socjally oriented passages

(Phifer, 1983).

o Field independents recalled rnore stluctlllal and functional information
(equipment pats) than fierd dependenrs (Skaggs, Rockrin. Dansereau. & Halr.
1990).

r Field independents achieved more on performance_based assessments than did
field dependenrs (l u & Suen. lqo5l.

. James (1973) reported that the most field indeperdent teachers gave field
independent students higher grades than field dependent students and the most

field dependent teachers assigned the highest grades to the field dependent

students.

Field-dependent children leamed mathematics better from a fieid dependent

instructor than from a field independent teacher (packer & Bain, 1978).

Field independents ieamed the most in math lessons when given minimum

guidance and maximum oppoftunity for discovery, whereas field dependents

profited most from maximum guidaoce (Adams & Mcleod, 1979; Mcleod.
1978).
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. Field depeldent students taught by field independent teachers achieved more than
field dependent srudents raught by field deperdent teachers (Jolly, t9g0). All
stude[ts leamed morc Aorn fieid independent teachers

r Field independents leamed more from an individualized, self-paced course than
field dependents (Wilbom, 1981).

. Field dependents achieved higher scores on a nutrition test after using highly
structured mate als (p.esented in a Iogical order, using a deductive sequence,

requiring written answe$ to convergent questions)j whereas field independents

achieved more from the low-structured treatment materials (Tannenbaun, l9g2).
. When collaborative pairs of learners consisted of two field independents, they

performed much better than two field dependents (Frank & Davis, I982). One of
each produced intermediate results.

o Field independents were more efficient at takjng notes in outline format than field
dependents, which improves their pefomance over field dependents (lrank,
1984). Frank found that some combination of teacher-supplied organizational

stucture and training in note taking will maximize the rearning tbr field
dependents.

' Text passages with headings improved scores ror field dependent students,

whereas fieid independents scored bettq in passages without headings

(Thompson, 1987).

The above described research studies represent only a sample of the work done on
this topic. These indicate that, for over 35 years, researchers and psychologists have

studied the personarity taits and cognitive rearning styres of studenls at various
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educational levers and acrcss g*des and subjects. This rine ofrcsea.ch is important since
a number ofthese taits have been shown to be related to highJevei achievement, gender
differences in mathematics and science, ability and achievement, and even long_telm
social-emotionar adjustment. cognitive reaming styres, in particurar, have been widery
discussed and researched in an aftempt to unde$tand whether students with djfferent
cognitive leaming styles leam differently, or responrl differently to particular teaching
stles. A great deal has been written about the need to know students, leaming styles so
that everything from the classroom environmert to the teaching style of rhe teacher can
be tailored to each student's leaming stylei which w r increase reaming as wer as the
student's self-concept as a leamer.

Studies dealing with relationship of cognitive style i.e. field dependence_

indeperdence with other variabres such as gender, sociar crass and academic achievement

reviewed here have consistency in the sense that female. lower class. low achievement

were found to be field dependents but these social and academic vadables were studied

separately with respect to the cognitive styles. In the present study, these variables were

investigated simuitaneously in the area of cognitive style on which very little resea-rch

work has been done in pakistan
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CHAPTER 3

METHOD AND PROCEDURE

The present study was conducted to find out the relationship ofcognitive style with such
variables as gender, social class and academic achievement of gth class students in the
subject of science. Research methodology of the study was briefly described in chapter
one. In this chapter, the method and procedure ofstudy is explained in detail.

3.I POPULATION

Population of the present study comprised of all the childrer studying in grh ciass of
public sector secondary schools located in the districts of Rawalpindi and Bahawalpur in
Punjab province. Both these districts were selected for the present study to make the
sampre more representative of the population because Rawarpindi district is situated in
the north of purjab province and is more developed than district Bahawalpur which is
situated in the south ofpunjab province.

The total population of Rawalpindi District was 34,,t96 andof Bahawalpu Distdct
was 21,104. Thus the actual population of the study was 55,900. These figures were
taken from the District Education Offices ofboth the districts.

3.2 SAMPLE AND SAMPLING

In order to ftnd out the relationship of cognitive style with variables of gender, social
class and academic achievement- a sample of51l was chosen. For this purpose. two stage

cluster sampling technique was used.

At the first stage, th€ following five public sector secondary schools, out of6ll
schools, were Endomly selected from Rawalpindi and Balawalpur districts:
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1. Government Girls High SchoolNo.3, West dge Rawalpindi.

2. Federal Govemment High School, R.A Bazar Rawalpindi.

3. Government High School DAV College Road Rawalpindi.

4. Sadiq Dean High School Bahawalpur.

5. Govenrmenr Girls High School Ahmadpur East, Bahawalpur.

At the second stage, 5l I students from existing grh classes ofthe sample schools were

selected randomly. The detail of sample is given in Table 3.1 on the next page.
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Table 3.1

S.No Name ofschool

Sampling Frame

- Number of Samntcse(lion! Studenls in Total
E";ta;;;; raken

Govemment Girls High School

No.3, Westridge Rawalpindi

u

C

D

82

8l

12

42

79 42

46

44

42

36

37

38

4l

37

38

48

56

55

52

57

30

22

16

25

25

25

25

26

32

32

33

126

126

Federal Government High

School, R.A Bazar Rawalpindi

Govemment High School

DAV College Road

Rawalpindi

Sadiq Dean High School

Bahawalpur

Govemment Girls High School

Ahmadpu. East, Bahawalpur

B

C

B

C

90

38

B

C

D

E

B

c

D

129

Total 511
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The researcher had planned to take a sample of 125 students fiom each sample

school. However, most ofthese schools had more than 125 students split into multiple

sections and to take a representative sample, the researcher had to select a specific

number of students ftom each section randomly. In four sample schools, one section

comprised of students whose medium of instruction was English. For the present study,

it was decided to take those sections in which medium ofinstruction was Urdu. due to the

less number of English medium students than the desired sample from each school.

Therefore, sample was taken only from Urdu medium sections.

Initially, it was decided to take four public sector secondary schoois from Rawalpindi

and Bahawalpur districts of Ptu.rjab province. As the researcher could not find the desired

sample from one school of Rawalpindi District. another school had to be included in the

sample ofthe study. The total number ofstudents taken ftom each school is given below:

Table 3.2

Number ofStudefits Takenfrom each School

Rawalpindi

Bahawalpur

Male
Schools

2

I

Female
Schools

Female
Sample

256

255

129

t26

1

1

127

t29

Total 255

On the date ofthe administering tests ofthe study, the ages of sample ranged between

12 and 18 years. The mean age of male sample *as 14.15 years and standard deviation

5l I256
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was 2.08 while the mean age of female sample was 13. 45 years and standard deviation

was 3.36. Their dates ofbirth were taken from the school record.

3.3 INSTRUMENTS OF THE STUDY

The following instruments were used to conduct study:

. The Group Embedded Figues Test (GEFT)

. Academic Achievement Test in Science (AATS)

. The Scholastic Aptitude Test No.2 (S.A.T. No.2)

. Study Hours Questionnaire (SHQ)

. Socio Economic Scale for Pakistan Version 2.1 (SESp 2.1)

3.3.1 The Group Embedded Figures Test (GEFT)

To identifi the cognitive style of 8th class students, the Group Embedded Figures Test

(GEFT) was used. This test was designed by Oltman, Raskin and Witkin (1971).

The GEFT is a group administered test which may be used over a broad age range.

The GEFT was designed to provide an adaptation of the original individually

administered Embedded Figures Test (EFT) which would make possible group testing.

The use of the individually administered EFT is often impracrical where a large number

of subjects must be tested for screening on the field-dependence dimension or for

carrying out large-scale conelational research in the field ofpersonality. With the GEFT,

scores for many individuals may be obtained in a single 2o-minute testing situation

(Manual GEFT, 1971, p.26).

The GEFT contains three sections: the First Section, which contains 7 very simple

items and is primarily for practice, and the Second and Third Sections, each of which
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contains 9 more difficult items. GEFT was used for screening of the students on the

field-dependence dimension. The test was administered on the sample ofeach school in a

group.

The GEFT was deveroped about 3g years ago but no modification has so far been

made in the test which indicates its credibility in measuring the field dependence_

independence dimension of cognitive styles.

3.3.2 Academic Achievement Test in Science (AATS)

To obtain academic achievement scores ofthe students, no standardized achievement test

in science could be used due to its nonavailabilit). Therefore, an objective type test in

the subject ofscience was developed by the researcher.

Before the development ofAATS, she visited vadous public sector secondary schools

located in Bahawalpur dist ct, in December, 2007. The purpose was to find out total

number of 8rh class students in each school, the course covered in the subject of science

and the pattem of question paper as recommended by the Board of Elementary

Education. The guidelines regarding type of test for gth class, time allowed for the test,

total marks etc. were also taken from the schools. The AATS for grh class was designed

in the light ofthose guidelines.

The test was administered and the score of each student was obtained in the test.

Then the scores of students in the previously held science test i.e. in February 200g by

each school were ascertained ftom the school record. In order to give an equal weightage

to the scores obtained in the previously held science test in school and the scores obtained

in AATS, the obtained scores of the students in the previously held science test were

convefied into the scores obtained out ofthe ma\imum score of40 because the maximum
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score of AATS was 40. From both the scores, an average academic achievement score

for each sfudent was calculated. The average scores thus obtained were treated as a

measure of academic achievement for the present study. Since a few students were

absent in the previously held science test in school, their scores obtained in the AATS

were taken as a measure ofacademic achievement.

3.3.3 The Scholastic Aptitude Test No.2 (S.A.T. No.2)

The two variables ofprcsent study i.e. gender and social class were simple. But the third

variable i.e. academic achievement was a complex variable involving such va ables as

scholastic aptitude, intelligence, age, gender, social status, motivation, hard work, study

habits, commitment and quality ofteaching, in addition to cognirive style.

Therefore, the relationship of academic achievement with cognitive style tvas not a

simple relationship as it was wjth gender and social class. Thus, it was imperative to

keep the influence of other factors on the academic achievement constant. It was not

possible for the researcher to keep all such variables constant, but a few variables i.e.

gender, age, social class, scholastic aptitude of the students and study hours allocated to

the subject of science per day were taken into account as these va ables were the most

relevant variables that influence students, academic achievement besides cognitive style.

To find out the scholastic aptitude scores ofthe students, the Scholastic Aptitude Test

No.2 (S.A.T No.2) was used. This test was developed by the Center for Educational and

Vocational Cuidance, Institute of Education & Research, University of the punjab,

Lahore (1971).
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3.3.4 Study Hours Questionnaire (SHe)

A few questions were asked from each student. in writing, regarding the after_school

activities, total time ofstudy at home and time allocated to study the science subject. The

only purpose was to hnd out study hours allocated to the subject of science per day by

every student.

3.3.5 Socio Economic Scale for Pakistan Version 2.1 (SESP 2,1)

Social class or socioeconomic status is the term used to distinguish between people,s

relative position in the society in terms of family income, political power. educational

background and occupatio[al prestige (parsons, Hinson and Sardo-Brown,200l), which

indicates that pa-rental education, occupation and income are the major indices to

determire social class. This vie$'point is also suppor.ted by Horton and Hunr (1999)

while talking about the determinants of social class in length. They points out that social

scientists make great use of three indicators- education, occupation, and income_ in

dividing people into social class levels for research purposes.

For present study, to detemine the social class of the students, the Socio Economic

Scale for Pakistan Version 2.1 (SESP 2.1) was adapted. The scale was designed by

Mumford and Miza (2001). It rlas designed to measure the relative socioeconomic

status ofrespondents in a study conducted in Pakistan. Therefore. it was not arl absolute

measure of socioeconomic status alld scores were only meaningful within a pafticular

study. However, the scale was used in many studies (Masood, 20 02 & Atta,2OO7).

The scale consisted of three sections: A, B and C. Section A consisted ofcore items

regarding indicators of social class i.e. family income, size of house, household
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appliances/ amenities, water supplyj and sanitation. Sections B and C were optional. The

scale was needed to be updated, particularly regarding family income because of the

cunent situation of family income in the society. Therefore, a written permlssion was

obtained ftom the author thrcugh an E-mail for using and updarirg the scale (D.B.

Mumford, Personal Conmunication, April 7, 2008).

Apart from using core items of SESP 2.1, father and mother education and father and

mother occupations were also included to determine the social class ofthe students.

3.4 VALIDITY OF TIIE AATS

The AATS, affer its development, was first of all shoun to and discussed with science

teachers ofvarious schools for obtaining their opinion and to check its face validity. The

aim was to know whether the test appeared to be appropriate for 8rh class students in

science subject. as viewed by the science teachers.

The test consisted of 40 Multiple Choice Questions (MCQS) to check the first three

levels of Cognitive Domain as suggested by Bloom in his taxonomy: knowledge,

comprehension and application. Number ofMCQs per chapter was decided in the view

ofchapter objectives given in the text book at the start of each chapter, chapter length, its

importance and applicability in daily life. Specimen items from previous question papers

of intemal and extgmal examinations \\'ere also consulted. Initially, a poot of MCQs

Aom the course covered was developed and then 40 items were selected fbr ahe science

test, according to the chart of specification given on the next page. in order to make it a

representative sample ofthe total couse content.
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Chapter

Number

Klowledge Comprehension
Items Items

Application Total
Items Items

1

2

3

4

5

6

7

8

9

10

2

2

2

1

2

3

2

2

1

1

2

1

1

I

2

1

I

I

I

1

1

3

5

6

4

3

3

6

4

I

1

I 4

2

Total 10

The test was developed in both Urdu and English languages. But the Urdu version of

the test was used for the study because the medium of instruction in public sector

secondary schools was Urdu, the national larguage ofPakistan (Appendix F).

3.5 RELIABILITY OF THE AATS

Reliability ofAATS was detemined with the help ofsplit halfreliability technique. For

this purpose, the test items were divided into two halves i.e. even-numbered items and

odd-numbered items. Performance of each student was scored on even-numbered and

61.420
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odd-ntunbered items separately and then reliability was calculated by using the lbllowing
"Spearman Brown prophecy Formula,,which is used for estimating reliabiiity fiom two
comparable halves ofa test.

2t
1/2 |n
|2 ltn

II= (Garrett, 2000, p.339)

Where

/n=reliability 
coefficient ofthe whole test

and

r 
rD y rr = reliability coefficient of the half resr

value of / was 0.6 which is acceptable for a non-standardized class room test because

classroom tests do not need exceptionally high reliability coefficient (Runder & Schafer

2000, Kubiszyn & Bo ch 2003, Wells & Wollack n.d.).

3.6 PRETESTING OF TIIE STUDY INSTRUMENTS

To overcome the anticipated difficulties in administmtion, the instruments of the study

were pretested in March. 2008 on a small sample of20 students (10 male, l0 Lemale)

from the Holy Fiowers Model school Bahawarpur. Those students were not included in

the sample ofthe study.

The purpose of pretesting was the formal evaluation of the instmments. lhe

instruments of the study were formally administered in group sefting. The total time

given to the group was three hows and forty two minutes, according to the tbllowing

detail:
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Test

GEFT

S.A.T No. 2

AATS

SESP 2,I

SHQ

Time Given

22 minutes

I hour 30 minutes

t hour 20 minutes

20 minutes

l0 minutes

While pretesting, the AATS developed in English language, was adminisrered. But

the 8th class students found it difficult to attempt because in schools, they were studying

science in Urdu language. Due to this reason, the AATS was translated in Urdu language

for use in the actual study.

Out ofthe five study instruments, three (GEFT, S.A.T No. 2 & AATS) were different

kinds of tests. The reliability and validity of AATS have already been discussed under

sections 3.4 and 3.5.

The predictive validity coellicient of S.A.T No.2 with school marks as given in the

manual was .57 for boys and .67 for girls. The reliability coefficient ofthe test was .83.

The GEFT is a valid and reliable test according to the evidence given in the manual of

the test. As mentioned in the technical manual of GEFT (1971, p. 29), validity

coefficients ranged between.34 to .82 which were calculated by corelating GEFT with

the original individually administered EFT, because GEFT was a group form of the EFT.

But in Pakistan, perhaps this test was used for the first time in the present study because

no evidence is found in previous research studies. Therefore, students' opinion was the

only source ofvalidity ofGEFT. Wllile administering this test, the students did not face

any difficulty in unde$tanding the items and responding them accordingly.
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similarly' the reliability coefficient ofGEFT, as indicated in the manuar ofthe test, is

.82. The reliability of GEFT was also calculated after administering it on pakistani

children, by using the Spearman Brown prophecy Fomula. The reliability coefficient

was 0.73 which is not much different from the actuai reliability coefficient 0.82.

It was better to calculate the reliability coefficient of GEFT by test-retest technique,

but it could not be done as the students who were included in pretesting, belonged to

Bahawalpur, which is far away from Rawalpindi. Therefore, it was not possible for the

researcher to travel to Bahawalpur again and again.

The other two instruments namely SESp 2.1 and SHe did not reqLrire reliability and

validity assessment as needed for various forms of tests. These tools were subJectively

judged to be valid and reliable because the students easily understood the items and

replied them comfortably.

3.7 ADMINISTRATION OF THE STUDY INSTRUMENTS

All the instruments of the study were administered in the month of May, 2008. The

researcher consulted heads of all sample schools and decided those dates for the

administration of the instruments, which were suitable for each school. The researcher

herselftraveled to all five schools for the collection of data. The testing situations were

made as uniform as possible in every school.

Before administering the instruments of the study, the subjects were told that those

tests had no impact on their performance and position in the class. Rather, they would be

making a valuable contribution in the teaching leaming process by cooperating with the

researcher, and that their contribution would ultimately be helpful in improving the

system of Education in Pakistan. Thus, a friendly and pleasant atmosphere was created
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and the subjects were motivated to do their best. While administering GEFT, the students

were given instructions in Urdu language. Those instructions are accompanied with the

GEFT in appendix A.

3.8 SCORING OF THE DATA

The following scoring procedure was adopted for the present stud),:

3.8.1 GEFT

To score GEFT, the exact procedue set out in the technical manual (Wi&in, et al., 1971,

p.28) was closely followed. Thg score was the total number of simple forms correctly

traced in Second and Third Sections combined. Omitted items were scored as incorect.

The items in the First Section were not included in the total score because this section

was primarily for practice. However, the First Section was also scanned before starting

to score the Second and Third Sections as a means of making sure that the subject had

understood the test directions. The maximum score for the GEFT was l g.

A scoring key was used to score the items ofGEFT. The scoring key was provided in

the Manua.l with the Simple FoIm traced over each Complex Figure. In order to receive

credit for an item, all lines ofthe Simple Fom must were to be traced including the inner

Iines, where applicable. It was also impoftant to make sure that no extua rines were added

by the subject and that all incorect lines were erased.

3.8.2 AATS

To find out the academic achievement of the students, the AATS was developed. The

test consisted of 40 MCQs, each having four options. The students were required to

encircle the correct answer.
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To score the AATS, each corect .esponse was scored as .1, and wrong answer as ,0,.

No negative markilg was done in the test. The maximum score was 40.

3.8.3 S.A.T. No.2

S.A.T. No.2 was used to check the scholastic aptitude ofthe students at elementary level.

This test included 66 items, each had four possible answers and the stuclents were

expected to encircle the right answer.

To score the test, instructions given in the manual were followed. In scodng subjects,

responses, each conect response was scored as .1, and wlong answer as .0,. The key

indicating correct answers given in the manual of the S.A.T. No.2 was used in sco.ing.

The maximum scorc was 66.

3.8.4 SHQ

The sHQ included five questions in which the students were asked to indicate their

activities at home after returning from school. The purpose was to find out their study

hours allocated to the subject ofscience every day. The answers thus obtained. in term of
hours, were converted into minutes. Milutes per day were considered as studv hours

scorc ofeach student.

3.8.5 SESP 2.I

The socioeconomic status of the students was determined with the help of SESP 2.1 . As

desc bed earlier, the original scale had three sections but only section A uas incruded in

the study. Section A consisted of four items. Every item response was to be scored liom

zero to three. Therefore, the total score for section A was 12.
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Besides section A ofthe SESP 2.1, a few more indices ofsocial class such as father,s

education, father's occupation, mother.s education and mother,s occupation were arso

taken irlto account to determine the social ciass ofthe students.

To score the above mentioned indices, an equal weightage of 12 was gjven both to
parental education and parental occupation as it was given to the section A of sESp 2.r.
This way, the ma\imum social class score was 36 as detailed below:

Score

0 12

Indices

l. SESP Section A

2. Paxerltal Education

(i) Father's Education

(ii) Mother's Education

3. Parental Occupation

Total

0 -06

006

012

036
The scoring key used for parental e<iucation was as under:

Years of Schooling Score

None 0

l-5 I

6 10 2

tt _12 
3

t3 t4 4

15 _16 
5

Above t6 6

A detailed review of literature including meetings with experts was caried out to

mnk and score the parental occupation and particularly the father,s occupation because

the mothers of almost 90 percent students were housewives. The obtained range of
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parental occupations was arbitrarily categorized and ranked in the light of the categories

indicated by Govertunent of pakistan (2006), Mumfard and Mirza (2001), Mahmood

(1992), and Arif(1982). Scores assigned to each category are given below:

Parental Occupation

Unemployed

Retired/Pensioncrs

Score

0

I

Unskilled Workers/House Wives 2

Drivers

Skilled Workcrs

Mechanics/ Shopkeepers 5

Small Businessmen 6

Service Workers

Agdcultural Workers

Property DealeN

Whole Sellers

Assistant Administrators

Professionals

7

8

9

l0

l1

12

The raw scores on each variable ofthe study. obtained from all the 511 students are

given in Appendix G.

3.9 ANALYSIS OF DATA

The data collected through the inshuments of the study were analyzed by using

appropdate statistical techniques. For analysis of data, the following procedure was

adopted:
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1. The responses obtained on each variable were scored by following the sco ng

procedure described in the section 3.8 of chapter there ofthe present study'

2. To prepare the data for further analysis, the unglouped data thus obtained were

grouped through frequency distdbution ofscores on each quantifiable variable'

3. The data were swnmadzed by calculating Mean scole and Standard Deviation score

on each variable ofthe study.

4. In order to test hypothesis 1, the relationship between cognitive style and gender \4as

calculated by applying Point Biserial Corelation with the help of SPSS'

The formula ofpoint biserial r is as under:

M._M^
pbrs: o ' '

W1lere

Mp: Mean of the first group

Mq = Mean ofthe second gtoup

p = Proportion ofthe sample in the first group

q = Proportion ofthe sample in the second group

o = SD of the entire sample

5. To test hypothesis 2, the corelation between cognitive style scores and academic

achievement scores of the students was computed through Pearson Product Moment

Correlation because linear relationship was found between these two study variables after

preparing scafter diagram (Appendix H)'

The formula for the Pearson r is as under:
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Ixv- (I x) (I Y)
N

(Gay, 2000, p. 463)

Where:

x = Obtained or raw scoles on vadable I

y = Obtained or raw scores on variable 2

N = Number ofsubjects

fx = Sum olobtained scores ol r series

fy- Sum ol-obtained scores of1 serie'

lx2 = Sum of the squared x values

!f = Sum of the squared Y values

The exact correlation value betweeo these two va ables was detemined by using partial

corelation technique, wheo study hou.s, scholastic aptitude' age, social class and gender

were held constant. For this purpose. all the variables were allotted symbols as given

below:

NN

Cogoitive style

Academic achievement

Study hours

Scholastic aptitude

Age

Social class

Gender
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The relationship between cognitive style and academic achievement, affer partialing

out the influelce of study hours, scholastic aptitude, age, social class and gender was

calculated with the help of SPSS. The formula of partial conelation is given below.

frf
1214 (n-l)- Ii.34.(i-l) 2nl1 (n'1)

12:14. .n=
(Gairett, 2000, p. 411)

.laf;; . .ul-,"-,.,-

'12.34.1 representS the conelation between variable I and 2 when remaining variables

were held constant.

6. Hypothesis 3 was tested by calculating the relationship between cognitive style and

social class thrcugh Corelation Ratio (eta) with the help of SPSS. The Correlation Ratio

was calculated because the scatter diagram showed a nonlinear relationship between

these two study variables (Appendix I).

7. Significance ofthe coeflicient ofcorrelation was checked at 0.05 level for the nearest

degree offteedom (dl) against entries in table D given by Garrett, 2000 fu. a6l).

8. The Probable Eror of relationship (PE,) was calculated to interpret the conelation

coefficient in terms ofdegree ofrelationship. The lbrmula used was:

.61as \1-f )

-]N=
(Garrett, 2006, p. 170)

9. In order to test hypotheses 4, 5 and 6, / test was applied by using SPSS. The , test

formula used for independent means was:

i,-x,
t:

(SS r + SS 2) (l/nr + l/nr)
(Gay.2000, p.513)
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Where

i I : Mean ofvariable one

X z: Mean ofvariable two

SSI = Square root ofthe sum ofsquares (Vt)

SS2: Square root ofthe sum of squares (V2)
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CHAPTER4

ANALYSIS OF DATA

As discussed in chapter three, five instruments were used in the present study to collect

data on study variables from the sample of the study. The procedure of collecting,

scoring and analyzing data was also explained in the previous chapter.

The present chapter deals with the analysis and interpretation of data regarding the

relationship of cognitive sryle with gender, social class and students, academic

achievement at elementary level. Forthis purpose, initially, a summary of raw scores on

all study variables was prepared and presented ilt tables. Secondly, the frequency

distributions of raw scores oI1 all study variables were prepared and presented in both

tabular and graphic forms. Thirdly, the corelation coefficients of cognitive style scores

with gender. academic achievement and social class scores are given in the present

chapter.

Finally, the differences between mean cognitive style scores of male and female

students, oflow class and middle class students, and oflow achievers and high achievers

are presented in this chapter.
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Table 4.1

Summary of Raw Scores on Stud) Variables (N: 5I 1)
Maximum

Score Median Mean SD

Cognitive Style

Academic Achievement

Scholastic Aptitude

Study Hours

Social Class

4.00 5.15

20.00 20.68

31.00 30.59

60.00 58.03

15.00 15.56

18

40

66

160

36

0-18

9-58

0-160

5-29

4.25

5.32

9.01

29.93

4.78

The above table 4.1 indicates the summaxy ofraw scores on five study variables.

The mean cognitive style score was 5.15 and the spread of individual cogtitive style

scores axound the mean was as high as 4.25, Similarly, the mean academic achievement

score was 20.68, whereas the divergence ofraw scores from the mean score was 5.32.

The table also indicates that mean scholastic aptitude score was 30.59 and the spread

of scores around the mean was again very high i.e. 9.01. The mean study hours score

was 58.03 while the standard deviation was as high as 29.93. Finally, the table indicates

that mean social class score was 15.56, where as the spread of raw scores arou[d the

mean was 4.78.

The entries in the above table indicate that the average student appea$ to be field

dependent in his/ her cognitive style. The group as a whole is heterogeneous with respect

to cognitive style. The mean cognitive style score (5.15) was greater than the median

poirt (4.00). This indicates that the distribution ofscores ofthe sample on cognitive style

was positively skewed as shown in figure 4.3. This positive ske$ness occured because a

Category Range
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few students had extremely high cognitive style scores than the rest of the students.

Therefore, the mean cognitive style score tilted towards the higher end ofthe distribution.

The value of standard deviation indicates that the group is homogeneous in respect to

academic achievement. The mean academic achievement score (20.6g) was a bit higher

than the median point (20.00). This indicates that the distribution ofscores ofthe sample

on academic achievement was positively skewed as shown in figure 4.4. It means that

very few students had extremely high academic achievement scores than the remaining

students. Therefore, the mean academic achievement score tilted towards the higher end

ofthe distribution.

The value of standard deviation indicates that the group is homogeneous in respect to

scholastic aptitude. Their performance is normally distributed on this study va able.

The mean scholastic aptitude score (30.59) was slightly less than the median point

(31.00). It shows that the distribution of scores ofthe sample on scholasric aptitude was

negatively skewed as shown in figrre 4.5. This indicates that a majorit), of the students

perfomed well on S.A.T except a few students who scored extremely low than other

students. Therefore, the mear scholastic aptitude score tilted towards the lower end of

the dist bution.

The individual differences were very large in study hous score. The group as a

whole is heterogeneous io allocating time per day for studying the subject of science.

The mean study hours score (58.03) was less than the median point (60.00). It shows that

the distribution of scores of the sample on study hours was negatively skewed as shown

in figure 4.6. This indicates that a majority of the students spent more time per day for
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studying the subject ofscience except a few students who spent less time than the others.

Therefore, the mean study hours score tilted towards the lower end ofthe distribution.

Mean and standard deviation of social class scores indicate that average student of

public sector secondary schools belonged to the lower class. The mean social class score

(15.56) was higher than the median point (15.00). This indicates that the disrribution of

scores ofthe sample on social class was positively skewed as shown in figure 4.7. This

positive skewness occurred because a few students had extremely high socialclass scores

than the rest of the students. Therefore, the mean social class score tilted towards the

higher end ofthe distribution. The group as a whole is homogeneous in respect to social

class.

T^ble 4.2

Mean arul Standqrd Deriations ofAges (in years) ofElementary
Lewl Students (N= 51 l)

Category Mean SD

Male Studeits

Female Students

252

243

14.15

13.45

2.08

3.36

Figures given in table 4.2 show that mean age of male students is 14.15 years where as

the divergence of age from the meal1 age is 2.08. The mean age of female students is

13.45 and the standard deviation is 3.36.

From above entries, it may be concluded that the average girl in the sample is

younger as compared to the average boy. Although the average boy is about six months
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older than the average girl of the sample, the individual variations in the ages of girls are

more than the ages ofboys.

Table 4.3

Frequency Distributiofi of Coghitive Sryle Scores

CIass Intervals

0-2

6-8

9-1t

t2-r4

t5-17

18-21

t74

130

102

59

25

19

2

N= 511

Table 4.3 presents frequency distibution ofcognitive style scores ofthe entire sample. A

large portion ofsample has scored less than '3' in GEFT test, while median is '4' for the

cognitive style. It indicates that this particular cognitive style i.e. Field Dependence and

Field Independence is not nomally distributed in the sample.

The entries in table 4.3 are shown through graphic presentation in figure 4.3 given

on the next page. It is also apparent from the graph that there is a positive skewness in

the culve.
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N = itl
Mean = 5.l5
Median = 4.00
Std.Dev =,1.25
Skeruess =.g62----.---ilr 7t 1D)j 125 C 0_l;

students, cogn jtivB slylB Srlores

Figure 4.3. Frequency Dist bution ofCognitive Style Scores
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Table 4.4
Freq uenc) Dist ri but in LtJ' 4, a(le mic Achtev? nent
.Scorps

Class lntenals

6-8

9-1I

12-t4

I5-17

18-20

2t-23

24-26

27 -29

30-32

33-35

36-38

2

5

49

97

122

96

64

35

29

l1

1

N-: 5l l

Frequency disttibution of academic achievement scores is presented in table 4.4. Enfies

in the table show that the academic achie\ ement scores were normally distributed among

the sample. There were few students with extreme scores and the scores ofmost students

fell in the middle.

The data presented in table 4.4 provides information that majority of rhe sample

students were average in respect to the academic achievement in the subject of science.

There were a few students whose academic achievement was either extremely poor or

extremely high, which is also visible through figure 4.4 given on the next page.



8,+

tr
0.1

f60F
OJ

LL

N = 5l I
Mean = 20.68
Median : 20.00
Std.Dev = 5.32
Skewness = .438
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Table 4.5

Fre,! uenc! D i s t r i b ut i oa o f Schu I as t iL A pt t t uLlc
Scores

Class Intervals

I

t7

4t
'75

98

107

84

51

3l

3

N:511

The scholastic aptitude of the sample students was measued though S.A.T No.2, in

order to partial out its influence on the academic achievement. Table 4.5 shows a picture

of the scholastic aptitude though frequency distibution. The scores are normally

distributed among the whole sample. There are very few cases on both extremes.

The entries in the table clearly indicate that majo ty of the students were average in

their scholastic aptitude towards the subject of science, which can also be seen through

figure 4.5 given on the next page.

5-9

10-14

l5- l9

20-24

25-29

30-34

35-39

10-44

45-49

50-54

55-59
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Figure 4.5. Frequency Distriburion of Scholastic Aptitude Scores
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Table 4,6

Ftequehc! Dislribution ofstu(i) Hours Scores

Class Inten als

9

18

139

7

2s5

2

15

2

61

0

N= 511

The data presented in table 4.6 is the f.equency distribution ofstudy hous, scores. Study
hous allocated to the subiect ofscience by the students were asked in order to partial out
their influence on the academic achievement ofthe students. Although the scores are
almost normally distributed because majority of the cases are present in the middre and
few are present on the extremes, but there is a great variation in study hours, scores.
High levei ofindividual differences can be observed through table 4.6.

It can be concluded that majority olthe sample students spent sixty minutes per
day to study science subiect at elementary level. There were only a few students who
either did not spend any time or spent a lot of time to study science subject. Jhese lacts
are also indicated ilr figure 4.6 given below.

0_14

t5-29

30-44

45-59

60-74

7 s-89

90-104

105-1 19

t20-134

135-149

I50-164
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Std.Dev = 29.93
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Study HDurs S[ores

Figure 4.6. Frequency Distribution ofstudy Hours Scores
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Table 4.7
Fllguency Di:trihutiL)n ol SoLial I lLrsr Score\

Class InteNals

3-5

6-8

9-1 1

t2-14

t 5-17

18-20

2t-23

24-26

27 -29

)

32

73

|7
109

102

49

18

9

N=511

The frequency distribution of social class scores is shown in table 4.7. The scores of

social class are normally distributed anong the entire sarnple. The frequencies presented

in the table indicate that majority ofthe studetts. who were studying in the public sectoi

secondary schools, were at the border line and belonged to either middle class or lower

middle class. There were a few students among the sample who were extremely poor.

Similarly, scores offew students indicate that they belonged to upper middle class.

The frequency distribution of social class scores is presented in the graphic form

in figure 4.7 given on the next page.
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Table 4.8

Cognitiye Styles of Elethentary Leret Students (N:51 l)

Category Field
ent

Male Students

Female Students

t23

162

132

94

255

256

51.76

16.72

48.24

63.28

As discussed by the authors ofGEFT in the test manual (1971. p. 4), scores from any rest

offield dependence form a continuous distribution. Accordingly, the designations, .,tield

dependent" and "field independent,,, like the designations, ,,tall,, and .,short,, are relative.

Due to the reason that the tems ,.field dependent', and ,,field independent,, are relative,

authors (1971) do not specify a clear cur off score for determining field dependent and

independent individuals.

Therefore, in prcsert study, to identify the cognitive style of elementary level

students, median of GEFT scores was used as a c terion. Median is the most frequently

used method in various studies such as Arif (19g2) and Safdar (2002) to classify the

sample on such variables which are measured by mea-ns of scores. Therefore, the

students, who obtained less than the median score in GEFT, were considered as .,field

dependent" because their scores indicated that they werc unable to identify embedded

figures correctly. Whereas, the students, whose GEFT scores were above mediarl were

identified as "field independent".

Field

f
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The table 4.g indicates the gender differences in the cognitive style. 51.76 percent
male students were field dependent and 4g.24 percent maie students were field
independent. The situation is reversed in case of female students. 36.72 percent temale
students werc field dependent while majoriq, of female students i.e. 63.2g percenr were
field independent.

The data irl the table 4.g show that ma]e students tended to be more field depeildent,

while female students were more inclined towards field independence.

Table 4-q

Cognitite Sryles of Low Achieterc and High Achievers (N=5l J)

Category N Field Fieid
Depeldent - lnd"O.rd"n,

i oo __i___1"

127 52.47 115 4',7.52

High Achievers 269 99 36.80 170 63.19

The entries in table 4.9 show the cognitive style of low achievers and high achievers.

52.47 percent low achievers in science subject were field dependent in their cognitive

style, while 47.52 percent Iow achievers were field independent. 36.g0 percent high

achievers in science subject were field dependent and 63.19 percent high achievers were

field independent.

It may be concluded from the entries ofabove table that majority of low achievers in
the subject of science were field dependent. On the other hand, quite large nurnber of

Low Achievers 242
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high achievers was field independent in their cognitive styie, which
independence increases with the increase i[ academic achievement.

Tabte 4.10

Category n Field Dependent Field Independent

indicares thar field

eoy, k
fNtNry"ty"

90 37.19 37 ts.29 66 27.27 49 20.2s

High 269 42 15.61
Achievers

57 21.19 57 21.19 I 13 42.00

The above table 4.10 is ar extension ofthe tabie 4.9 which indicates the cognitive styles
of low achievers and high achievers with respect to gender. The entries show that 37.19
percent low achievers were field dependent boys whire r5.29 percent row achievers were
field dependent girls. On the other hand, 27.27 percent low achievers were tield
independent boys and 20.25 percent low achievers were field independent girls.

The above table further indicates that 15.61 percent high achievers were field
dependent boys while 21.19 percent high achievers were field dependent girls. While
21.19 percent high achievers were field independent boys and quite a Iarge number i.e.
42.00 percent high achievers were field independent girls.

It appears that majority of low achievers was field dependent and boys, while
majodty ofhigh achievers was field independent and girls.

Low 242
Achievers

Low Achievers aw) High Achievers .with Re
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Table 4.11

Category- N Field
Dependent

Fieid

f

Lower Class 224

Middle Class 287

120

165

104

122

46.43

42.51

53.57

51.49

The data presented in table 4.l l indicate the cognitive style ofthe students belonging

to lower class and middle class. 46.43 percent students from lower class were field

dependent and 53.57 percent students from lower class were field independent. 42.51

percent students from middle class were field dependent and 57.49 percent students

from middle class were field independent.

It may be said that social class does not have much linkage with the cognitive

style ofthe students because no cognitive style differences were detected among the

students of lower class and middle class. From both the lower and middle classes.

more than fifty percent students were field independent in their cognitive style.

3;r":,,il::li;' "f.udents 
Betonsi,s to Lower Ctass and Middte
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Table 4.12

9:!:itiv: Slles 
,ot 

Students Betonging to Lower Class an(l Mi.fule Class withKespect to Gender

Category n Field Dependenr Field Independent

Lower
Class

Middle
Class

17.86

18.82

17.86 35.71

28.51

224 64 28.5,1 40

287 68 23.69 54

80

82

40

83

The table 4.12 is an extension of the table 4.11. The above table shows the cognitive

styles of students belonging to lower and middle classes with respect to gender. The

figures point out that 28.57 percent students belonging to lower class were lield

dependent boys while 17.g6 percent students belonging to lower class were lield

dependent girls. On the other hand, 17.g6 percent students belonging to lower class were

field independent boys and 35.7r percent students beronging to lower crass were iield

independent girls.

It is also seen in the above table that 23.69 percent students belonging to middie

class were field dependent boys while lg.g2 percent students belonging to middle class

were field dependent girls. Simila.rly, 2g.92 percent students belonging to middle class

were field independent boys and 2g.51 percent studetts belonging to middle class were

fi eld independenr girls.
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The identification of cognitive styles of students based on sociar crass indicates that

both the field dependent and field independent students were almost equally distributed

among lower and middle classes.

Table i1.13

Entries in table 4.13 given above indicate that corelation coefficient between cognitive

style and gender is 0.16. The probable eror in this corelation amounts to 0.t)3. As the

value of correlation is morc than five times the probable error, according to Garrett

(2006, p.170), 'low positive relationship, exists betweer cognirive style scores and

gender. The null hypothesis No. 1 is, therefore, rejected.

In the light of above interpretation, it may be said that relationship exists between the

cognitive style and gender of the students. Male students tended to be more tield

dependent, while female students were more inclined towards field independence as

indicated in table 4.8.

The above mentioned differences can also be observed in the results given under table

4.16.

Wifcance of Relcrtionship behteen Cognitiye Style Scores awl
Gender (N=511)

ofRelati
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Table 4.I4

R pE , Degree ofRelationship

Figures in the above table 4.14, show the relationship between cognitive style scores

and academic achievement scores ofelementary level students, after parlialing out the

influence ofscholastic aptitude, study hours, age, social class and gender.

The above table indicates that correlation coefficient between cognitive style and

academic achievement is 0.13. The probabre error in this correlation is 0.03. As the

value of correlation is more than four times its probable enor, according to Ganett

(2006, p.l'10),,some positive relationship, exists between cognitive style scores and

academic achievement scores. The null hypothesis No. 2 is, therefore, rejected.

The interpretation of above table leads to the conclusion that some relationship

exists between the cognitive style and academic achievement of elementary level

students. This relationship can be considered as exact rclationship between the two

vadables because it was calculated by keeping the influence of scholastic aptitude,

study hours, age, social class and gender constant.

These differences can also be found in the results oftable 4.l g.

Significance ofRelationship between Cogniti|e SDlle Scores an.l
Aca.lemic Achiewment Scores (N: 5l l)

Some Relationshi
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Table il.l5

R PE. Degree ofRelation

0.04 0.03 No Relationshi

The above table,l.l5 indicates that corelation coefficient between cognitive style and

social class is 0.04. The probability eror in this corelation amolults to 0.03. Since the

value of correlation is less than four times its probability elror, according to carett

Q006, p.170), there is no relationship between cognitive style scores and social class

scores. The null hypothesis No. 3 is, therefore, retaine<l.

The results of above table indicate that social class of elementary level students has

nothing to do with their cognitive style because there is no relationship between these two

study variables. These results are also supported by those of table 4.17.

Signtficance ofReluionship b, ncen t ognttiNe Style Scure! ondSocial Class Scores (N= 5i / t



Table 4.16

Category Mean SD SE dir I value

NIale

Female

4.49

5.81

4.r9

4.21
0.3'7 3.54 0.00

t a5: 1.96

As the above table 4.16 indicates, the actual difference between the mean cognitive style

scores of male and female students was found to be highly significant because the , value

of 3.54 is much higher than the critical , value at .05 level of significance and is also

significant at 0.00 level. The null hypothesis No.4 is, therefore, rejected.

In the light ofabove results, it may be concluded that there is a difference in cognitive

styles of male and female students at elementary level, which suppods the results gi!,en

in table 4. I 3 .

df = 509

Dilference between Mean Cognitiye S1rle Scores of Male and
Female Students /N: 5I l
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Table 4.17

Category Mean SD SE diff , value p

Lower Class 5.04 4.20

0.19 0.51 0.61

Middle Class 1.29

df:509 t os= 196

Entries given in above table 4.17 show that difference between the mean cognitive style
scores of students belonging to lower class and students belonging to middle class was

formd nonsignificalt ryith obtained value of, i.e. 0.51, because the obtained, va]ue is less

than the table value of/i.e. 1.96at.05 level of significance. The null hypothesis No.5 is.

therefore, retained.

It is revealed from the results of above table that social class plays no role in the

formation of cognitive style of the students because there are no social class dillirences
orl the aspect of cognitive style at elementary level. These results are in line with the

results presented iI1 table 4.15.

Dilkrcnce betueen Mean Cogniti|e S0
tu Lutarr ( tass and iTiatalc rk",6 .';,1:""r "rstuden$ 

B?longing
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Table 4.18

Difi'erekce between Mean Cognitilte Style Scores ofLow Achieyers and
High Achievers (N= 5l l)

Category Mean SD SE dil.| / value p

Low Achievers 3.92 3.34

0.36 6.44 0.00

High Achievers 6.26 1.66

df = 509 / os : 1.96

Figures presented in above table 4.18 show that difference between the mean cogniti\e

style scores of low achievers and high achievers was highly significa[t because the

obtained , value 6.44 is much higher than the critical , value at .05 level of significance

and is also significant at 0.00 level. The null hypothesis No.6 is, therefore, rejected.

As indicated in the above table. the mean cognitive style score of high achievers is

higher than the mearl cognitive style score of low achievers. It shows that the cognitive

style scores of low achieverc and high achievers are different ftom each other. These

results are also supported by the results oftable 4.14.
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CHAPTER 5

SUMMARY, FINDINGS, CONCLUSIONS, DISCUSSION

AND RECOMMENDATIONS

5.1 SUMMARY

The topic of the present research was ,,A study of relationship of cognitive styles with

gender, social class and students' academic achievement at elementary level,,_ The

following objectives were desired to be achieved:

o To identify the cognitive styles (field dependence and field independence) of
elementary level students.

. To measure the gender differences in cognitive styles.

. To find out the relationship between cognitive styles aod social class ofthe students
at elementary level.

. To explore the relationship between cognitive styles and academic achievement of
the students in the subject ofscience at elementary level.

ln order to achieve the above mentioned objectives, six null hlpotheses were

formulated. Population ofthe present study comprised of all the children studying in 8th

class of public sector secondary schools located ill the districts of Rawalpindi and

Bahawalpur in Punjab province. Two stage cluster sampling technique was used to select

the sample from the populatio[. The sample size was 511. Five instruments we.e

administered to collect data on the study variables. Considering the nature ofthe present

research, corelation techniques i.e. Point Biserial Correlation, Pearcon Product Moment

Corelation, Padal Conelation technique, Corelation Ratio and , test were applied to
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analyze the data. The level of significance preset to test the null hlpotheses ofthe study

was.05.

5.2 FINDINGS

The findings ofpresent study are as follows:

1. Mean scores of cognitive style, academic achievement, scholastic aptitude, study

hours and social class were 5.15. 20.68, 30.59, 58.03 and 15.56 respectively.

Whereas the standard deviations of cognitive style. academic achie\emenl,

scholastic aptitude, study hours and social class scores from the mean were 4.25,

5.32, 9.01, 29.93 and,4.78 respectively (Table 4.1).

2. Mean age of male students was 14.15 yearc with 2.08 sta-ndard deviation and

mean age of female students was 13.45 years with 3.36 standard deviarion (Table

4.2).

3. The cognitive style scores were not normally distributed among the sample (Table

4.3).

4. The academic achievement scores were no.mally distributed among the sample

(Table 4.4).

5. There was a normal dist bution of scholastic aptitude scores among the whole

sample (Table 4.5).

6. A normal distribution of study hours' scores could not be found for the entirc

sample (Table 4.6).

7. The social class scores were normally dist buted among the sample (Table 4.7).
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8. 51.76 percent male students and 1672 percent female students were field

dependent. Whereas 48.24 percent male students and 63 28 percent female

students were field independent (Table 4'8)'

g. 52.4'7 percenl low achievers and 36 80 percent high achievers were field

dependent. On the other hand' 4752 percent low achievers and 63 19 percent

high achievers were field independent (Table 4 9)'

10.37.19 percent 1ow achievers were lteld dependent boys while 15 29 percent low

achievers were field dependent girls. 27.27 low achievers were field independent

boys and 20.25 percent low achievem were field independent girls 15 61 percelt

high achievers were field dependent boys while 21.19 percent high achievers were

field dependent girls. While 21.19 percent high achievers were field independent

boys and 42.00 percent high achievers were field independent girls (Table 4 10)'

11.46.43 percent students belo[ging to lower class and 4251 percent students

belonging to middle class were field dependent, while 53.57 percent students

belonging to lower class and 57.49 percent students belonging to middle class

uere field independenl (1able 4 I l).

12.28.57 percent students belonging to lower class were field deperdent boys while

17.86 percent students belonging to lower class were field dependent girls 17 86

percent students belonging to lower class were field independent boys and 35 71

percent students belonging to lower class were held independent girls 2:1 69

percent students belonging to middle class werc field dependent boys while 1 8 82

percent students belonging to middle class were field dependent girls 23'92

percert students belonging to middle class were field independent boys and 28 51
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percent students belonging to middle class were field independent girls (l'able

4.t2).

13. The correlation coeflicient between cognitive style scores and gender was 0'16-

The probable error in this corelation was 0.03. The value of conelation, being

more than five times the probable eror, indicated low positive relationship

between cognitive style scores and gender. The null hypothesis No 1 was'

therefore, rejected (Table 4.13).

14. The correlation coefficient bet't'een cognitive style scorcs and academic

achievement scor€s was 013 with 0'03 as probable eror' As the value of

corelation was more than four times the probable error, some positive

relationship appeared to exist between cognitive style scores and academic

achievement scores. The null hypothesis No 2 was, therefore' rejected (Table

4.14).

15. The conelation coefficient between cognitive style scores and social class scores

was 0.04. The amount of probability eror in this correlatio was 0 03 Since the

valueofcorelationwaslessthanfourtimesitsprobabilityenor'norelationship

between cognitive style scores ancl social class scores could be found The null

hlpothesis No. 3 was, therefore, retained (Table 4 15)'

16.The mean cognitive style score of male students was 449 with a standard

deviation of4.19. Whereas the mean cognitive style score of female students was

5.81 with a standard deviation of4 21 The value of/ was 3 54 which was found

to be highly significant beyond 05 level The null hlpothesis No'4 was'

therefore, rejected (Table 4 16)'
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17. The mean cognitive style score of students belonging to lower classT,vas 5.04 and

standard deviation was 4.20. Whereas the mean cognitive style score of students

belonging to middle class was 5.24 and standard deviation was 4.29. The

obtained , value i.e. 0.51 was found nonsignificant at -05 level. The null

hypothesis No.5 was, therefore, retained (Table 4.17).

18. The mean cognitive style score of low achievers was 3.92 with 3.34 standard

deviation and the mean cognitive style score ofhigh achievers was 6.26 with 4.66

standard deviation. The obtained value of / was 6.44, which was highly

significant at .00 level. The null hypothesis No.6 was, therefore, rejected (Table

4.18).

5.3 CONCLUSIONS

Following conclusions were drawn from the findings ofthe study:

L Male students were more inclined towards field dependence, while female

students werc preponderantly field independent. Likewise, low achievers in the

subject of science tended to be field dependent and were boys, while high

achievers were mainly inclined towards field independence in their cognitive style

and were girls, which indicates that field indepe[dence increases with the increase

in academic achievement. The cognitive styles of elementary level students were

also idertified in respect to social class. Majority of the students belonging to

both lower and middle classes were field independent iIl their cognitive styles

However, the girls were more in [umber than the boys.

2. Relationship exists between the cognitive style and gender ofthe students because

gender differences in cognitive styles were found at elementary level. Male
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students tended to be more field dependent, while female students were mote

inclined towards field independence.

3. Relationship exists between the cognitive style and academic achievement of

elementary level students. The relationship between these two variables was

calculated by keeping the influence of many variables, i.e. scholastic aptitude,

study hours, age, social class and gender, constant The low achievers were found

to be field dependent while high achievers tended to be field independent

4. Social class ofelementary level students had no association with cognitive styles

because no relationship could be found between these two variables'

In short, it is concluded that majority of the male students were found to be field

dependent, while female stude[ts were tended to be field independent Moreover' the

high achievers were found to be, to a greater extent, field independent than the low

achievers.

5.4 DISCUSSION

The present study was an attempt to explore the relationship of cognitive styles with

gender, social class and students' academic achievement in the subject of science at

elementary level. The results and limitations ofthe study are discussed in this section'

Cognitive styles and ge[der. Results indicate that relationship exists between the

cognitive style and gender ofthe students because male and female students appear to be

substantially different in their cognitive styles However, these gender differences are not

suppofied by Chaudhry (2004) who found no significant gender differences in the

leaming style preferences of male and female students in his study' The p(esent study

concludes that male students are more inclined towards field dependence, while female
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students are preponderantly fieJd independent which is contrary to the results of almost

all the previous studies co[ducted on the relationship ofcognitive styles and gender. The

main source of information in this regard is the technical manual ofGEFT (Witkin et al.,

1971, p. 5), which indicates that according to the results ofthe studies conducred on the

field dependence-independence dimension in the United States, a rumber of Westem

European count es as well as in Hong Kong, Japan, lsrael, Siena Leone. Africa and

Nigeria, gender differences have repeatedly been found; boys and men tend to be more

field independent than girls and women. Similarly, Musser (1998) poinrs out that in

studies on adults when di{Ierences between gender and field dependence-independence

are found, males always achieve scores that are indicative ofgreater field independence.

Since this was not a longitudinal study, little could be ascertained about the source of

the differences in cognitive styles between male and female students studying in the

public sector schools of Punjab Province. However, as in each society, the noms of

behavior for male and female children may encourage some specific cognitive st),les,

there might be various rcasons for girls being more field independent than the boys. For

instance, the early studies of child rearing done bv Witkin (as cited in Musser, 1998)

showed that when there is strong emphasis on obedience to parental authority and

extemal cont.ol of impulses, the child wiil likely become relatively field dependent;

when there is encouagement within the family for the child to deveiop separate,

autonomous functioning, the child will become relatively field independent. Later,

Vasquez (1991) identified the same reason. He is of the view that cognitive style appears

to be a matter of learning, and not a builtin characteristic genetically, the most highly

corelated factor, for children of these two cognitive styles, is discipline. It is not known
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that discipline is the cause, but a strict, rather severe disciplinary atmosphere that tends to

be associated with field dependent kids. A free, permissive atmosphere is more likely to

be associated with field independent kids.

The fact indicated by Vasquez that field-dependence is primarily a matter of

discipline is also observed in Pakistani public sector schools, particularly in boys'

schools, where a strict, disciplinary atmosphere is exhibited on children which can be a

cause for boys becoming field dependent. Even, at home, parents keep an eye on the

activities ofthe boys because boys have freedom to spend most oftheir time outside the

home which makes parents conscious oftheir activities.

Another reason may be a vivid overail change regarding female students in Pakistani

society. Although Pakistani society is male dominated but girls are now coming out of

this dominance in every sphere of life. The top positions in educational institutions are

being mostly secured by female students. Similarly, the female eDrollment ratio in

medical colleges, universities and other educational institutions is gradually increasing.

A few years ago, some fields werc considered appropriate exclusively for males, but at

present, females are excelling even in these field e.g. army, air force, astronomy, banking,

print and elechonic media etc. The gender differences could also be observed in the

present study in connection with academic achievement, as indicated in the table 4.10.

High achievers were mainly inclined towards field independence in their cognitive style

and were girls, which might be due to the reason that Pakistani girls being at home for

most of the time, af,e focused, less distracted and intrinsically motivated to leam and

achieve their academic targets. However, gender differences were not found in social

class as pointed out in the table 4.12.
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Cognitive styles and academic achievement. Another conclusion of the study shows

relationship between the cognitive styles and students' academic achievement in the

subject of science at elementary level. The low achievers were found to be field

dependents while the high achievers tended to be field independent- The relationship

between these two variables was calculated by keeping the influe[ce of such variables as

scholastic aptitude, study hours, age, social class and gender, constalt in order to get

accurate results regarding relationship of cognitive styles with academic achievement.

As the researcher kept on partialing out the influencing va ables, the value ofcorelation

coefficient kept on decreasing. In case of simple corelation between these two variables,

the value was as high as 0.35, which decreased, after applying partial co.relation

technique, to 0. I 3 as indicated in the table 5. 1.

Table 5.1

Correlation between Cognitit)e Styles and Academic Achierer ent
Subsequent to Gradual Parlialing out Factors Injluencing
Academic Achievement

Variables Value ofr

Without partialing out any variable

After partialing out:

Scholastic Aptitude and Study Hous

Age

Social Class

Gender

0.35

0.142

0.140

0.13 8

0.13
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However, the influence of many other variables could not be weeded out particularly

the quality-of-teaching variable. Scientific aptitude, self efficacy, motivation, leaming

environment etc. are also impotant variables that could also been kept constant. Another

limitation in this regard is the use ofa non standardized academic achievement test in the

subject ofscience which might have produced different results.

The above mentioned result is coosistent with the results reported in many studies.

For example, Cohen (1978) and cross (1977) studied the relarionship between academic

success and leaming styles of field dependence-independence. According to the results

oftheir study, field independent individuals offen perform better in school than their field

dependent counterparts, especially in elementary school mathematics. The result ofthe

present study supported Babalola (1979) and Sieben (1974), who found thar an individual

who possesses hait of field independent leaming style is consistently superior in

mathematics. The findings confirmed Goodfellow,s (1980) result, who concluded that

passing students were more field independent whereas failing students and students who

dropped out of nursing courses were more field dependent. In the same year. Vaidya &

Chansky (1980) found that across grades, field independence was corelated with higher

mathematics achievement, especially for concepts and their application. This result is

also supported by the present study. Later, King (1983) came to the same conclusion

that field independents scored better on music reading tasks than field dependents.

Dwyer and Moore (1995) found the field independent leamels to be supedor ro field

dependent leamers on tests measuring different educational objectives. The researchers

concluded that cognitive style had a significa[t association with students. academic

achievement, the present study co[firmed these results.
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Similarry, chaudhry (2004), in his study, found significant rerationship berween the
students, leaming style preferences and their academic achievements. Since he focused
on four leaming styles in his study i.e. Mastery Leamers (ST), Interpersonal Leamers
(SF), Understanding Leamers (NT) and Self_Expressive Learners (NF); he concluded rhar

the Mastery and Understanding Leamers were generally the higher in their academic

achievements than that ofthe Interpersonal and Self_Expressive Leamers. l.hese results,

too, are supported by the present study. Tinajero and paramo (1997) studied the

relationship between cognitive styles and student achievement in several subject

domains. The researchers asserted that field independent subjects outperlbrmed thei.

field dependent counterparts. In arother study, Murphy, Casey, Day, & young (t997)

sought to determine the relationship between academic achievement and cognitive style.

They found that field independent students pedormed better than field dependent subjects

only on one ofthe technical couses. The present study has sLrpported both these results.

However, the present study did not verify the results presented in the study of Altun &

cakan (2006) who reveared insignificant correiation between pafticipanrs. academic

achievement and their cognitive styles.

Cognitive styles and social class. The result of the present study that social ciass of
elementary Ievel students had no association with cognitive styles is contrary to the

previously conducted studies which emphasized an association between the type of

cognitive style and social class. According to Vasquez (1991), there is a correlation

betweel social class and cognitive style. He asserts thar middle class people tended to be

more field independent, and lower class people tended to be more field dependent;

whereas, the present study concludes that there were no significant differences in
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cognitive styles between students belonging to lower and middle classes. Forns-
santacana, Amador-campos, & Roig-Lopez (1993), also found significant ditLrences in
the scores relating to the field dependence_independence variable among subjects of
different socioeconomic classes. They concluded that skills ofperceptual reconstruction

that are necessary to solve the disembedding task ofthe CEFT appear less well developed
in the case of subiects of low socioeconomic class; the present study again did not
support this resuit. Unlike previous studies, the present study revealed no significant
association between social class ofthe students and their cognitive styles. This result may

be due to the reason that social class is a variable which is very difficult to measure,

particularly its occupational component. Also, in present study, the sample was

categorized in to lowe. class and middle class only. Ifupper class could have been taken,

the results of the study might have been different. Moreover, the sample of the present

study was not categorized in to the urban and rural stata, which could have inlluenced

the results of the study.

Another limitation ofthe present study \as related to the social class ofthe parents of
the students. The parents of the students should have been contacted in order to get

information regarding their income, qualification and occupation, but it was not possible

due to the large sample size. Therefore, the questions about parents were asked from

their children, based on the assunption that the children knew their parents, income,

qualification and occupation. However, it was observed though their responses that

children were not fully aware of these information palticularly the occupations of their

fathers, because some of the students could not report the exact occupation of their
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fathers. Their replies. however. were cross checked by the researcher by relating rhe

replies to the fathers' qualification, family income and mate al possessions.

study sample. Although the sample of the study i.e. 51r out of 59,900 was sma, as

compared to its population, it was large etough for a co.elational research because

normally large sample is not required for correlational studies. However. a large sample

was taken to make it the true representative ofthe whole population.

GEFT. ln the present study, students, cognitive styles were identified with the help of

GEFT which is the most appropriate. reliable, and valid instrument to check the

dimension of field dependence-independence and was used in many studies e.g. Lu and

Suen (1995), Hansen (1995), Efiong (n.d.), Faruk and Kabiru (1993), Safdar (2002) and

Altun & Cakan (2006). Since Witkin etal. (1971)donotspecifyaclearcuroffscorefor

determining field dependent and independent individuals, the metlian was used as a

criterion to identify the cognitive style of elementary level students in the present study.

Such criterion is not indicated even in the previous research studies where GEFT was

used; except in the study of Altun & Cakan (2006), who applied the 27% rule created by

Cureton (1957) for classification purposes. Thus, based on the ra$,scores ofthe subjects

on the GEFT, upper 27 oZ were identified as field independent (FI) and the lower 27 % as

field dependent (FD). However, Safdar (2002) used the similar method, to separate the

sample into the categories of field dependence-independence, as was used in the present

study.

5.5 RECOMMENDATIONS

On the basis ofthe conclusions, the following recommendations are made:
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5.5.1 RecommendationsforTeachers

The knowledge of cognitive styles is important for both teachers and educators who are

int€rcsted in the held of individual differences among students, cognitive st),les. Field

dependence-independence is one commonly known facet of cognitive styles. what is

required of teachers is the identification and interpretation of student,s cognitive styles

which will provide them with useful information about how students perceive, interact

with, and respond to their leaming environment. It will also help them to have a better

understanding of the students, cognitive styles and the effects of fieid dependence_

independence on student leaming.

There are two impofiant conclusions ofthe present study: first, Lmale students were

found to be, to a greater extent, field independent than male students; second, there was a

positive relationship between cognitive styres and academic achievement ofthe students,

i.e. field dependent students were found to be low achievers while field independent

students tended to be high achievers. Therefore, the recommendations are two fold,

based on these two conclusions, i.e. for helping field dependent children act more lield

independently and for utilizing the strengths of both field dependent and field

independent leamers. The following are the recommendations for the teache.s:

l. Keeping in mird that individuals have different strengrhs and are likel], lo perfom

very differently according to the nature of their cognitive styles, teachers can help

leame$ realize that there is more than one way to approach and solve a learning probiem,

and that one approach is almost cefiainly as valid as another if it leads to the required

outcome or achievement. Teachers may also help students build their skills in both their

prefenrd and less preferred modes of leaming based on their cognitive styles.
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2. Teachers may use Group Embedded Figures Test to categorize pupils into field

dependent-independent cognitive styles. It is, therefore, advantageous to make cognitive

sryle measu ng instruments available for the teachers in the schools, so that they can

identify their student's cognitive styles right in the beginning of the academic year and

respond to the cognitive style needs of their students. The knowledge of cognitive style

will help teachers to put conscious effods to expand their range oftechniques to respond

to student diversity.

3. A ftee, permissive and pleasant atmosphere may be provided in pakistani public sector

schools. particularly in boys'schools because studies indicate that when there is an

encouragement for the child to develop separate, autoflomous functioning, the child is

likely to become field independent.

4, The teacher can motivate field depeadent leamers for leaming thrcugh verbal praise,

showing their task's value to other people, extemal rewards (stars, stickers. prizes),and

thrcugh providing outlines and shucture.

5. To utilize the potential of field dependent leamers, teachers may create teaching

situations that allow field dependent leamers to intemct and discuss with other students;

use questions to check that students follow instruction; use student_centered activities;

prcvide instant feedback on tests and assignments and avoid negative evaluation;

establish a warm and personal leaming environment; teach the concepts first. then

concentrate on details; teach through small group techniques; start the lesson with a story,

an anecdote or humor that relates to the content or student's own experiences: al1d

provide wdtten and tactual involvement because these students like to graph, map,

illustrate, draw, role-play, create charts, invent games, make things, etc.
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6. Teachers can motivate field independent leamers through gBdes, competitions, choice

ofaclivities. and freedom to design lheir o\,!n structure.

7. To utilize the strengths of field independent leamers, teachers may create impersonal

teaching situations such as lectures and emphasjze cognitive aspects of instructiont use

questions to introduce topics and follow student ans&.ers; give cor.ective feedback on

details and in sequence; let them proceed step by step through the details that need to be

absorbed in order to acquire skills; provide a cumulative sequential pattem building

towards a colcept; let them complete the task they are working on; give explanations and

visual reinforcement; provide clear directions, put key words on the board. and underline

important sections or use highlighters; list all relevant infomation about assignments,

wotk rcquirements, objectives alld directions on paper, or have the students copy from

the board; and use printed visuals such as the board and overheads.

5.5.2 Recommendations for Further Research

Although it appears that field dependence-inclependence is a field rich in research and

witing, it is an area that will never be exhausted of new topics to explore. Therefore, the

following recommendations are presented for future researchers.

1. Similar studies be carried out in other dist cts of punjab province or some other

parts of the country with a view to confirm the findings of the present study.

However, the information regarding parents' income, qualification and occupation

be gathered from parents themselves.
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4.

2.

5.

6.

It may also be investigated further why female students are more field

independent than male students. Moreover, developmental studies be caried out

to find out the effects ofage on field dependence-independence.

Causal comparative research may be launched to investigate the effecl of

cogritive style on academic achievement.

This study may be replicated to find out the relationship between cognitive style

and academic achievement by keeping important vadables constant, other than

those which were kept constant in the present study e.g. intelligence of the

students, quality ofteaching, scientific aptitude, selfefficacy etc.

This study included only the subject of science. A more comprehensive study

including the other subjects will contribute to the understanding of the

relationship between cognitive styles and academic achievement in a variety of

subjects. The use of a standardized academic achievement test in the subject is

also recommended.

As with any scientific finding, replication is needed in different settings with

diverse populations to generalize the results, therefore, similar studies be canied

out on the students ofvarious private schools. ln such case, students belonging to

upper class may also be included in the sample and some more accurate and

appropriate instrument to measure the social class may be developed and used.

Moreover. similar studies be carried out on the students belonging to urban and

rural areas separately or a comparative study of urban and rural areas be

conducted.
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7.

8.

Relationship ofteachers' teaching style and students' cognitive styles can also be

explored. For such investigations, experimental studies be carried out in order to

explore the effects of instruction by field dependent teachers on the achievement

of field dependent as well as field independent leamers. Similarly, the effects of

insttuction by field independent teachers on the achievement offield dependent as

well as field independent learners be investigated.

It needs to be emphasized that this study used only the GEFT as an irdicator of

cognitive style. Other cognitive style inventories may also be applied to explore

the intenelationship between academic achievement ard cognitive styles in order

to verify the results ofthe study.

Ttie data ol present study may be utilized to compare the sample of Rawalpindi

and Bahawalpur districts on study variables.

9.
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Appendix B

ACADEMIC ACHIEVEMENT TEST

Class:8rh Subject: General Science Marks:40 Time: g0 minutes
Name: Father's Name: Agei

o Encircle the correct alswer in the following.

o Double encircling is not allowed.

1. Viruses are considered as living organisms because they

a) can be crystallized

b) can be observed with an electronic microscope

ct are of diflerenr shape: * 
@can 

reproduce

2. Inpasteu zation, milk is heated for 15 seconds at

a) 41 degree centigrade b) 51 degree centigade

c) 6l degree centigrade ( d)Tldegreecenligrade\7
3. Bacteria which live on other living organisms for their nutrition are called

a) Parhogenic bacleria f) Parasitic bacteria- \_/
c) Autotrophic bacteria d) Heterotrophic bacteria

4. \\4rich one is the example ofAlgae?

a) Mushrooms b) Rhizopus

(!Chlamydomonas d r funaria

5. The group ofplants which includes autorrophs is

f) ftgu" br t-ungi o Mosses d) l erns\_,/ -
6. The group ofplants which includes plants with vascular tissues is

a) Mosses (! fems

c) Fungi d) Flowering plants

7. The plants that prepare their own food through photosynthesis are called

a) Parasites b) Saprotrophs c) Hererotrophs 
@eutotronhs

* Circle indicates the right answer.



12. Which of the following group of aaimals has moist and slimv skin?

a) Fishes @ tmphibians o Repriles a, gi.a.

13. In order to protect and increase the production of fish, the following
should be free from pollution

a) Lakes b) Rivers c) Fish farms OAll these

14. The group ofanimals whose body temperatue changes according to the

environment in which they live, is known as

a) Multicellular animals

c) Wam blooded animals

15. Which chemical causes Ozone depletion?

a) Hydrogen

c) Ulta-violer radiarion

O Deforestation

17. Increase in city populatioo leads to nldny

a) Educational problems

d) Oxygen

16. Destruction offorests as a result of humal activities is called

a) Urbanization

@ Chlorofluorocarbons

b) Industrialization

d) Globai warming

b) lndust al problems

d) Cultulal problems

139

8. Plants known as er elgreen plants are
a) Fems ( u) t onilers cJ Ny'osses\-/

9. On the basis ofstructure and other characteristics.

divided into

a) Mouth 
@ tfoirt .tin c) Lungs

11. Name the arimal which hasjointed l€gs

d) Fungi

invertebrates are fu rther

d) Segments

a) 5 subgroups b) 6 subgroups 
QZ subgroups d) 8 subgroups

10. In segmented woms, exchange ofgases take place through their

a) Jelly fish @ nutterflr c) Octopus d) Srarfish

@ Cotd blooded animals

d) None ofthese

QEnvironmental problems
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18. Rende ng used articles into useful one is known as

a) Rewriting b) Rehabilitation

(JRecycling d ) Resource urili,/alion

19. Technology which is being usecl for the breeding ofselected organisms is
Irtown as

t,Seleclive breeding b)Ceneric Lngineering
c) Biotechnology d) Tissue cultue

20. To understand and treat inherited diseases and defects such as

Thalassemia, the knowledge of_- is helpful

a) RNA 
@ ONI 

") 
C"r", d) Chromosomes

21 The process oftransfer of characters is called

a) Chromosomes b) Interferon 
Qtnheritarce d) Generics

22. Gold is an element, its symbol is

a) Aa Oo, c)AU d)au

23. The formula of calcium chloride is

a, CAC[, br CaCL QCuct, d, Ca( l,
24. Ifvalency ofoxygen is 2 and that ofaluminum is 3, then the formula of

aluminum oxide will be

a) AIO G qr O. c) AtO- d) Al.O\7
25. Elements or compounds combining in a chemical reaction are called

a) Producls f, Reacldnts c) Bonds dy Equations

26. To understand a chemical change, it is very important to w te a corect

Qchemical equation

c) chemical formation

27. Which constituents ptesent in ait are used by pla.nts to prepare food?

(rNirogen. \ arer. rarbon dioride br Oxygen. rlarer. carbon dioxide

c) Light, water. carbon dioxide d) Light, nitrogen, uater

b) chemical reaction

d) combination
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28. Iron and sulphur on heating produce

a) Iron sulphate

c) Ircn oxide d) Iron chloride

29. A temporary change in which a substance undergoes a change in its shape

but not in its composition is known as

a) Chemical change

Q Physical change

30. "Matter can [either be created nor destroyed du ng a chemical reaction but

it may undergo change in its shape and composition',. It is known as

a) Law ofcra!ir] @ La* ofconse.ration ofmass

c) Law ofconstant proportion d) Law ofchemical combi[ation

31. Acids those occur in plants and animals are known as

a) Mineral acid. 
@organic acids

c) Common acids d) Formic acid

32. Oxalic acid is found in

a) Grapes b) Tomatoes Qappt". d) Ants

33. Sodium hydroxide QttrAOH) is largely used in

a) Soap and textile industries b) Petroleum refining

b) Decomposition

d) Conservation

c) mal<ing rayon

34. The following salt is prcsent in bones

a) Sodium f)Cul"iurn cl polassiurn dr Magnesium\-/
35. Wlich one ofthe following is a good absorber ofgases?

a, Coke b,Coal QClurcod dt l.amp blacL

36. Carbon exists in two crystalline forms as diamond and graphite. These are

called

@lron sullhide

@all these

@ attooot". b) Isotopes c) Isomers d) None ofthese
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37. Branch ofchemistry which deals with carbon compounds is known as
a) Inorganic chemistry b) organic chemistrv

(;)Biochemi.trl dr H) drochemi<rrr

38. Following is the pad ofa candle flame

a) Red zone b) Black /one Q Alu".on. dr yellow zone

39. For the production ofdetergents, raw mate al is obtained fo1m

a) Rocks b) Air Q Naphtf,a d) Naturat gas

40. Raw materiai used for the production ofcement alongwith lime stone and
clay is

a) Calcium @ Cyprr. c) potassiun d) Sodium
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socio-Economic scare for pakistan Appendix c

Version 2.1

David Mumlord & Mohsina Miza

E

A. Core ltems

1. SiZe ol house Numberoirivins rcoms o=oneroom
and bedrooms I :2 rooms

2 = 3or4 rooms
3=5 rooms or more

2. Plumbing tnsidero rer

Ctosed drai.s
Hot wate. srslem

Numbei otraciliries (O-3)

3. Electrical appliances in the househotd
ri:ck

1 = 1-3 diflerent apptiances
2 = 4-6 d iilerenr appliances

3 = 7 or more diferenr appt ances

4. Total household income per month o=uptoFts.5ooo
1 : Rs 5.000 to Bs to ooo
2 : Fts 1 0.000 ro Fts I 5 ooo
3 = More than Rs t5 ooo

Totat sco@ lor @re items (012)

5. Father's Gualificalion _ Mother,s Oualilicatjon

Total score for item 5 (O-12)

Mother's Occupation6. Father's Occupation

tr
T
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Appendix E

Study Hours Questionnaire

Please provide the following information.

1. What are your activities at home after retuming from school?

2. How many hours do you play daily?

3. How many hours do you watch TV dail)?

4. How many hours do you study daily?

5. How many hours do you study science daily?



161

Appendix F

flk-tr.:o*v

e., 80 J,

Jr'
(u

i6

q{v1,-r!',(tct,l,
+A",r'.e:t26U'tc)l

Ji (.7

,) ('

t+Ju'JJr,,tvct/-,.tJ;..,p , r' f

str,yL @

a) )1 (o

J, O
// (o

-1(t'i't'./LjtL-'zALJ'ry-;rJtL.' :. ;

a "d- 
;U' J L &, i r a-l z ;' ;.- 4 L )', {

,"-y'{7tut/11'vvllu . t /
eL'r,.h|Y/ (,

qL,LJeL-g (O

(f

o
, 7vvftl2-L6.qp,tz.,,Ji.,r./",,'-r,fLd-rdt : t /

lLf"a,lts <= ilo.glq (,

iJ,t-A.\tt O tr/,.i.,t/t61 Q)

tqL&l!,, .EL./.1'!\),.)1- /,z-LJ.,i,l! <..r r 4
.Ittc A
it',a o

l.,rt (.,,

\tr o

1,t { (-47Jo,/))r,1't-J,co4 , a /

<-$/o(=qs,,i"

4A



I q L LLlLt L tV, L LfL 7f; ;J,, ; 4' r - 4,,
l,.f (r, ,r4v,n 0

l;it O j,;,r tL

t14zt{4--'12-/

or(
(7t(b

t ;- 6 V 
(dA'J',rL S { + 7 /4 S, t 4a,! - 9 l,1v,,t -: v

t, (: 6Y r'

,)'i (t ev @

t 7r,t - 1, ;,.A,vr s /4v,O,,$ rE
(r

((t

162

Yr $,!'4 i, ;fly'b6u,,!,,)e,J,-tv,Jno,,l, 1 ./
,)c.tt

L-'?,)4, c Jy @

q/

*,! o

rl

r?rl{(:+.i 4,t,u4!,.i4Atu";b , v f
14Ll,"t e I <t

-l1 <, )u7 e)

t4jrtr,'{-;r,-,}l {,./i!- L L.LvG,t,*( o ll : r /
!,, (= tlt (r

ia{
Ji

,y

,J*

(a, O pt-tL,/41f, (o



163

?rlr'.,?q n"J.i daL,J?ttr-f (a.Lly,ltu.;V : r, /
,]t ))u/ o ,;dL& o

ulfa{-Ao, O ,;VrL/, e,

tl-V*6.t9{"a,;lz+,_ffva/,, , to /
7-t.i"y' O ,j"4t {,

u{n-I t, Gc!,\,?t t L

I a { fi,,,t- & J', L "alL,)Jz j;, . . /
L)fut, G. ;rt&1J,tr6; (t

-8,r'$ L i{blh @

?u'ftJwti/:v'eJ,,'tJ i'.)
'Jrf (,. lv,f (t

uvttv t, ivllrt @

y_ai"hae,2,6l*g.Eeu,Z'r,Jv;_t : A f
tJ'$'i;t (- 

'J'ft>z (t

,)*r"fv, c -!1v6, @

t*a((;; )ro{i{, ;L,.t.t t v, ;3 : n/
$,-Qr (.. -ri,k Oy'J o 6,]s!tL (b

-+l-GLfi'bfur,t g/,1,*1 tv,tt,u,i*o!-,,[/'L 

- 

:t, /
-t-qt-J j A aL\!t_,i (r

7'r''i (' i @

r*rW,fnP,!-vA-4.,i-4)b :n f
ailt (t, /rrJ (r

tJ-' (' e,rj @



o
('

16rt

,q,fttf :rr /

AU (e,

ptr,aQu$ r /
CaCl (,

CaCl, (i
Carcl ?

Ca2Cl3

(Y

('

r(',r.t- tu(yvrifi.ttusf,,lt- *,,,, z *^!rt|,,rr /
Al3 02 O Alo (r

Ah Os (, AtO, e,

r4L4Q),i{,,Jt Lbl->J:.*Jv- rc /
,=L*t;fa J, Q t-vvtsl;,4

t:o\ (?t

. +,J"t".Vu{-z}€/ 

- 

Z-Lt-tt L(./.)6,&t)li j(j\ /
"4'0,"{f (y ,l_/,j,,{ O

J-t o ,/,,,.q (o

I O L/Jn>)"tzt1o/- ittn /_ LLlgJ,Al t- l ra /
yvri,JBo,.,r ,4'r,oe/. i (.,r )l/ijBu,( ,61 ,aAJ/N O

;)!,,f'ft ,;', (' 4tJiJtta,s ,111 ,$, 1s

zt,Arri

tqL .QLn//J/,,lo ii r f
O r)rcii (r

O *vnolI (O

\+ &ti/. A,,r-r,)",;. J;6ai,/-+ dv,,ln r-,r,,F,t,'it6,t dr,L,.t J-;, d.t r I /
f (!. ,j-d{ (

u\Lq I J-* @



165

r+tt$.,+t11;.L,,.,tf,,'Jpq-,7i 
ayngLto,t+t tai.,bter,LJt;A.{ :r. /

riv6t2-q Q o;sr,f;:/ 0

t))cQL\/ t' aie r*,qf e,

r,n { /,.dq Lb Llutu.i1".t.),, )r-E :rt /
)).,-t-{,1 O )t1tl? (r

,-tJ,u (, ,aV.t (O

1-tbtizt-!\'h:fi,)

e,fl (,

6*@

,.rJv,fi,t, (.'.

tl+.ot O

l- ?

!j- (-
41 0

tqr)(/-r,tio+*{,,f salrrti ?ttjtt, ot ( :r\ /
,J ),ii (,, &)lr o

,-1,y'6{-*,tu (, )// | lb

\? ALll-,r-tqt btt fiiit{La,G,-ri;c",!O;{ ,rz /
'r/-rdi O 67t--&tot o

,J J,. i\ c ori4 ( L

Itri,ll(J,:rr /
,.t"*{u,)d"ttv (l

&Lt !r>t6r (o

!t-tV!!&uti.tvd/ ,ff /
O (t, ('

o ftr, ((,

J{0
rlqg @



-l-Ebt!4t;-t?,tLJtft

166

t * "a 
(E L &( v e/-,J,).>., *, n f

2tJ( (!, 2 Jt) (,

-'U 1, .o\)i @

?ry{Uv- ,)tf,at*!_Zi_t u+fi ,rc /
at* (t- 

-.2 (l

-,dt; 0 _* @

(,

<12

/tL4/-LL
l-

1f"

e
('

tr
(t,



167

Appendir G

Raw Scores of the Students on the Study Variables

CEF
(18) (40) (40)

sEsP2 t

1 14 2 23 l1 29 36 60 15

2 14 2 23 28 42 60 13

3 0 I 2i l2 39 60 14

1 14 3 12 t5 24 30 60 18

5 2 13 25 '19 21 60 19

6 14 3 21 21 60 27

1 '16 3 l0 I 7 20 15 17

8 '13 2 23 21 22 45 60 16

9 13 3 21 21 23 30 30 16

t0 14 2 t4 i5 21 60 21

ll 13 0 20 24 22 25 30 23

12 14 I 23 2i 23 24 124 16

l3 0 I 13 l8 16 16 60

l4 16 5 15 2l 19 28 25 19

t5 14 2 t8 lt) 14 2A 60 19

16 13 2 t0 36 17 30 12

1',7 15 3 l5 1: 14 16 30 13

18 13 2 21 r:l 17 30 60 14

19 14 7 20 I8 19 22 90 21

2A 14 4 24 37 3'1 35 30 18

2t 15 0 tl 3l 23 15 60 '16

22 14 2 2l 22 22 38 30 13

23 16 22 22 22 39 60 I
24 14 2 1/ 32 25 27 60 15

25 15 I 12. )a 16 28 120 16
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CEFT
(18) (40)

t.10)

(40)
No2
(66)

SESP 2 I

26 15 15 t0 ti 22 44 60 14

2',7 14 7 11 17 19 25 60 18

14 1 23 18 21 28 60

29 14 3 26 i2 38 120 8

i0 0 5 r6 l6 16 29 60 16

3l 14 7 18 20 '19 24 30 6

32 15 6 l8 20 19 33 60 I
33 14 1 t2 24 18 26 60 17

34 14 4 12 ll 12 27 120 20

35 15 5 17 t.l 16 32 60 17

36 12 1 18 1.1 16 20 60 13

3',7 17 2 15 )2 19 2A 60 20

l8 15 '10 21 )2 22 40 90 14

39 14 7 t8 t6 17 27 60 13

,t0 13 2 t1 16 15 42 60 '16

4l 0 I t6 28 22 14 60 13

12 15 I t2 )2 17 30 8

43 16 I l9 23 21 34 120 12

14 14 6 l9 18 19 34 60 11

45 '16 2 l9 28 24 25 60 8

46 12 I 2l 25 24 33 120 16

41 14 7 21 23 24 3'1 60

48 14 11 25 32 47 124 20

49 14 8 23 23 23 37 60 20

50 15 4 t5 '15 30 120 14

5l 15 6 l8 I5 17 30 12

52 13 2 2A 2A 2A 47 60 13

53 15 0 12 1l 13 37 60 13

54 17 5 2A t8 19 25 60 15

55 14 8 )l l8 '19 28 30 13

56 14 0 22 15 19 32 60 14
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CEIT
( r8) (40)

(40)
(40)

No2 SESP 2,I
(36)

51 0 1 t9 26 23 13 124 21
58 14 1 23 2l 23 14 30 19
59 14 7 23 2i 120 18
60 13 4 20 I6 18 29 60 15
6l 0 .1

T9 2A 20 60 12
62 15 6 18 18 30 22
6l 14 7 21 2.2 34 124 19
64 15 3 t7 9 13 38 15 13
65 14 3 i1 16 14 18 30 17
66 15 7 22 17II 25 60 I

1467 1 22 t8 2820 60 12
68 14 33 l0 32 41 60 20
69 15 1 2tl8 20 I6035
1A 14 2 2l 35 2B 47 60 17
11 15 I i5 t9 17 22 60 18
72 315 1t 25 21 2S 60 11
13 15 1 t8 r0 14 26 30 14
'74 14 5 t7 20 1S 23 60
75 14 1 l4 23 19 35 30 14
t6 14 I 26 35 31 60 2A
7',7 14 1 24 i1 29 42 60 20
78 5 23 26 35 60 20
'79 14 1 2i i6 30 44 90 8
80 14 6 i8 21 2a 3T 30 14
8r 0 11 l4 23 19 32 60 '13

82 12 I l8 14 16 60 18
8l 14 4 21 l9 23 4A 30 16
E4 13 10 27 2). 25 45 120 16
85 18 4 16 22 19 35 120 11
86 0 1 19 t8 19 21 60 21
87 14 1 20 20 31 30 13
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GEFI
(18) (40)

(,10)
(10)

No.2
(66)

sEsP 2 I
(16)

88 15 8 il 11 28 60 I
89 17 10 21 IO 17 60 16
90 17 1 2i 25 24 27 60 5
9t 12 2811 21 26 48 60 15
92 IJ 6 25 24 25 26 120 11
93 14 1 21 t7 21 34 30 2a
9,1 0 l3 l0 12 1860'10

95 16 3 20 18 19 28 1760
'1296 0 l5 '1922 17 60 I

91 14 20 l6 18 31 124 23
98 14 2 I]l3 13 12A 22
99 '15 11 li 23 3018 60 17
t00 14 1 26 t9 23 22 60 10
10t 15 0 14 11 '16 19 60 2A
102 15 3 t4 16 16 33 124 12
r03 13 1 l5 35 25 26 60 14
104 15 10 11 17 16 60 B
105 15 2l4 22. 22 36 60 7
I06 12 1 l9 26 23 20 60 17
t07 '18 0 Ig ll 16 21 60 13
t08 14 4 t4 l.:l 14 16 60 20
109 15 7 15 15 29 30 12
ll0 16 0 l6 t4 15 29 60 15
lll 14 6 11 20 17 2a 30 9
112 '16 1 l8 21 60 12
l13 16 0 25 20 15 15
r14 16 0 22 t6 19 18 60 17
115 16 3 t7 l_i 16 22 60 '13

lt6 14 4 23 t1 20 49 124 11
117 16 7 22 11 18 32 120 16
Il8 14 9 22. 20 21 33 12A I
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SNo GEFT
(18) (40) (40)

No2
(66)

sEsP2l
(:16)

119 16 1 2t l3 17 23 60 14
120 15 4 l8 11 18 30 12
121 15 8 20 t8 19 24 30 16
t22 14 6 l5 1.1 22 60 16
123 13 0 l3 l7 '15 20 60 10
124 14 13 2) 25 23 60 21
125 15 5 23 15 19 27 60 '15
126 '13 2 l9 l1 17 22 2530

'16121 1 21 15 '18 15 1560
15 3l4 21 45 30 8

129 1314 23 26 6040 14
t30 14 5 32 3l 33 47 60 12
t3l 14 6 i0 22 26 42 30 13
132 13 11 26 2t 24 28 60 2A
lt3 14 2 1/t9 23 33 124 2A
Il4 12 2 )9 ll 30 30 60 13
135 14 15 36 36 35 124 14
n6 14 12 t'7 t0 19 31 60 17
137 13 7 21 29 28 60 '15

r8 13 10 27 ii 29 28 60 8
r39 14 7 2) 25 24 60
r40 14 7 25 23 24 20 22
l,l1 13 6 16 t7 17 24 60 13
t42 14 I 23 Jt) 27 45 30 16
l4l 13 12 30 33 32 32 12A 13
I4,l 12 7 27 25 26 49 60 27
l.t5 14 1 9 11 13 60
116 13 8 ll zIJ 30 41 60 12
t4'7 0 10 l6 2) 2A 30 20
148 15 4 t1 23 19 21 60 2A
149 12 20 2l 22 36 30 19
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GEFT
(t8)

AATS
(40)

No.2
(66)

sEsP2l

150 12 14 3l 2l 27 25 60 14

151 14 8 18 26 22 31 60 I
152 14 11 22 l8 20 37 60 16

153 16 11 30 29 30 39 60 17

154 14 5 29 18 24 30 60 8

r55 1 2t 26 24 35 60 18

156 13 I 33 28 31 46 60 17

t57 13 6 16 27 22 40 30 13

158 16 4 l6 16 22 60 2A

159 16 1 22 29 36 60 12

160 12 I 28 l2 30 40 30 12

161 12 5 32 2',7 30 45 15 16

162 14 4 20 28 24 31 75 25

163 14 9 21 25 26 49 60 16

164 '15 7 26 l5 31 40 60 11

165 12 5 21 22 25 32 60 20

166 16 10 i6 23 30 44 10

r61 17 6 33 t,1 34 30 60 '19

168 15 '13 32 21 2B 120 17

169 12 6 t8 27 33 30 15

170 14 14 30 36 33 46 124 11

171 11 26 l5 31 41 60 17

112 16 2 21 28 31 30 15

113 13 3 l6 l5 16 29 120 15

1',74 16 3 l9 2A 20 33 124 20

175 15 1 25 t4 30 33 30 15

116 0 3 30 40 30 21

111 '13 I 23 21 24 32 15 22

178 13 14 17 20 35 60 17

1'/9 14 7 23 27 30 I
180 15 11 21 27 30 60 14
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S,NO

( l8) (40)

{401

No2
(66)

l8l 12 23 t9 21 43 60 12
182 14 0 21 23 22 35 60 19
183 16 2 t9 24 22 120 20
184 14 I 11 14 36 60 12
185 13 10 24 21 23 3.1 30 10
r86 12 I 29 lt 30 41 120 13
187 15 11 2A 26 23 39 30 13
r88 14 21 30 27 29 60 11
189 14 3 22 26 24 24 30 19
190 13 3 II l6 14 26 60 11

l9t '13 I 32 il 40 120 14
192 15 8 34l829 41 124 18

214I93 77 | Absen! 3032 '15

194 14 11 t2 26 603B 13
195 14 286 22 25 35 30 11

r96 13 I 26 2l 25 40 60 11

191 17 12 34 26 30 45 60
I98 15 6 16 22 19 27 30 14
199 12 5 l6 l5 16 29 120 11

200 12 4 2A 28 24 21 30 12
20r 18 2 23 22 23 37 30 14
202 ,18

5 11 20 19 25 60 11

20i 15 17 30 )1 29 56 30 14
204 12 5 l6 2.1 19 60 11

205 12 6 2.6 30 28 31 15
206 12 4 3l 36 34 14
207 0 8 22 Absent 22 39 30 8
208 3 28 29 29 38 30 12
209 15 11 3l 33 33 48 60 I
2t0 0 3 20 22 38 30 16
211 0 11 19 20 37 20 16
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GEFI
(18) (40)

(40)
(401

No2
(66) (r6)

212 12 '16 24 t8 21 26 60 15
213 14 '13 29 26 49 120 15
214 15 14 29 t4 32 42 120 16
215 13 0 t8 22 20 30 60 21
2.16 13 6 28 31 30 35 I
2t7 15 I )9 t5 4A 124 19
2t 8 15 5 26 l6 31 34 60 TB
2t9 14 10 26 l0 28 29 120 20
220 14 13 27 27 27 49 75 '15

221 '15 13 30322',7 29 120 I
15222 2 l5 t8 10602117

223 15 17 23 25 24 44 30
214 35 :l 33 42 30 13

225 12 8 33 17 33 60 23
226 14 t98 22 21 40 60 21
227 13 7 32 :8 30 43 60 25
228 13 10 t,1 :10 32 42 60 25
229 14 5 23 ).6 31 124 I
230 13 9 21 )1 24 60 17
231 13 25 23 24 23 120 2A
232 13 I 25 ,. 24 60 19
233 14 2 2t 20 30 120 18
234 13 I9 23 21 45 40 10
235 14 4 24 21 24 23 30 10
216 14 0 l9 2l 2A 21 120 19
237 14 4 15 24 20 32 60 13
238 15 9 28 19 31 60 I
239 15 5 25 35 30 31 60 19

240 14 '15 t8 25 22 34 60 8

24) 12 6 26 30 28 41 60 17

212 13 2 ll 27 29 45 30 20

I I

I l

I I
I I

I I

I I

I /
I



175

CEFI
(18) (40) (10) (661

SESP 2 I
{]61

243 '13 3 8 l4 21 3B 30 8

214 14 21 26 27 37 60 9

245 14 I 1,1 3l 60 9

216 '15 1 16 30 28 30 8

247 16 16 30 t9 29 60 16

248 14 5 15 20 18 32 60
249 13 6 )1 22. 25 37 60 19

250 13 7 25 22 24 42 2a 19

251 15 6 28 30 37 30 13

252 14 2 21 :]I 28 29 30 21

253 12 14 32 21 30 33 120 '19

254 13 10 i4 l1 60 11

255 15 ,1
15 t5 15 '19 120 19

256 17 7 t9 2A 20 31 60 14

257 14 5 t5 l0 13 28 2A 8

2s8 16 1 l,l tl '13 12 15 7

259 17 5 t3 t'7 15 31 0 18

260 13 0 25 l6 21 26 30 22

261 '16 12 29 25 27 30 I
262 16 4 l1 17 25 0 25

263 16 0 25 l9 22 22 60 15

264 16 4 28 l0 '19 4A 30 18

26s 14 8 32 25 29 36 60 19

266 14 2 19 19 12 60 I
26',7 15 0 t5 18 17 17 45 19

268 17 1 3l 15 23 30 12

269 16 4 24 20 22 13 60 11

270 17 0 23 1,1 19 '19 30 14

2'/ I 14 4 23 20 22 41 120 21

272 12 0 l6 t1 15 18 110 14

2'73 14 1 2t 26 24 25 30 11
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GEFT
(18) (40)

(40)
(66) (16)

274 15 10 33 9 21 37 30 20

215 15 4 1.'1 l0 14 37 60 17

216 17 4 29 16 23 34 160 19

27',7 12 1 21 21 36 45 24

2',78 15 2 24 l5 20 25 30 21

2',79 14 2 22 l3 1B 21 15 19

280 14 2 18 14 16 29 30 12

281 13 2 I6 8 12 31 60 28

282 14 3 28 16 22 30 15

283 15 2 26 I4 20 19 30 12

28,+ 12 1 14 13 21 110 11

28s 14 7 28 )2 25 43 30 22

286 14 I 17 t5 16 31 60 15

287 12 6 20 16 25 60 21

288 14 7 t'7 8 '13 29 30 18

289 18 2 21 l4 18 25 60 '18

290 14 2 3l l9 25 25 60 16

291 14 4 21 l0 29 60 20

292 18 0 26 6 '16 10 124 20

293 1 22 12 17 21 0 12

294 15 1 l5 15 22 30 14

295 14 3 21 16 20 23 0 14

296 15 6 2l l6 19 34 30 1B

15 6 29 2l 25 41 60 17

298 14 7 28 28 38 60

299 16 7 25 1,1 20 43 60 22

300 14 3 24 14 19 26 60 10

301 13 3 t1 9 13 27 30 11

302 18 2 20 20 20 28 60 11

303 16 0 25 t3 19 17 60 23

304 14 4 29 t'7 23 41 60 1'/
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SNo GEEI
(18) (,10)

(40)
(40)

No2
(16)

305 14 2 t9 tl 16 13 30 14

306 15 8 24 ll 18 0 16

307 16 7 29 22 26 17 0 12

308 17 0 l6 16 27 60 13

309 18 2 l6 6 11 30 30 12

310 15 0 t6 18 17 27 60 29

3tl 16 0 ll 12 15 22 60 12

312 1 29 t0 20 31 60 14

313 14 4 26 4A 60 20

314 14 9 30 30 47 30 16

315 16 9 12 9 11 25 60 '13

316 15 1 26 2{) 23 18 60 14

3t'7 15 0 22 t0 16 30 I
318 15 3 22 22 22 25 160 17

3t 9 14 2 26 24 36 60 17

320 14 6 23 26 32 60 29

32r 16 0 18 15 60 '18

322 12 3 t1 34 3'1 60 19

323 14 0 21 I4 18 21 60 9

324 14 3 24 t1 '19 25 124 21

325 14 3 24 I4 19 24 30 14

326 16 2 24 24 33 30 15

327 17 9 29 Absent 33 60 17

328 16 I 25 18 22 22 60 24

329 17 I l9 l9 19 19 30 18

330 '13 3 23 Absent 23 60 7

0 1 t5 l9 17 30 18

332 0 1 19 26 30 I
333 14 0 22 l4 18 20 60 13

3 3,1 14 1 l5 l6 16 19 120 23

335 15 1 t8 9 14 16 90 24
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SNo CEFT
(r8) (40) (40)

No2 sEsP2l

336 14 I l5 20 18 30 I
337 15 3 l6 t6 16 60 22
338 16 8 28 1 1B 37 120 23
339 15 7 l8 '18 38 30 20
340 0 22 l9 21 37 60 7

13 4 l8 Absenl 18 31 60 8
342 15 1 l5 14 '15 18 30 20
343 15 4 t8 t6 17 24 0 20
3,14 13 5 25 25 38 160 23
345 17 7 t8 13 16 27 60 8
346 15 0 21 21 25 60 12

341 14 7 2t 1 14 28 I 120 21

348 16 8 t6 t3 15 6027 12

349 17 1 t2 11 23 60 2A

350 14 1 21 t4 18 20 120 22
351 13 5 I5 l8 17 19 30 15

352 14 0 23 28 21 60 11

353 14 0 22 9 16 24 60 19

354 15 1 22 t6 19 1B 60 19

355 15 I 22 15 18 22 30 12

356 14 0 11 26 22 27 90 13

35',7 14 2 IE l7 '18 25 60 19

358 16 4 22 22 22 24 60 22

359 0 I6 l5 16 14 60 2A

360 15 0 l3 13 12 60 14

361 14 7 26 39 33 15 27

362 13 8 11 I8 18 21 30 '16

363 15 5 ll 12 12 29 60 11

361 15 8 l5 l4 15 38 60 19

36s 14 0 24 21 24 120 25

366 13 4 l2 20 16 24 60 22
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CEF'I
(18) (40) (40)

No2 sEsP 2 I
(16)

361 14 16 2A 21 22 45 60 18
368 13 2 26 18 22 2B 60 22
369 15 1 15 ll '13 14 30 2A
370 14 4 l6 2l 19 22 60 11
371 17 0 i5 22 '19 12 15 15
372 15 0 21 24 23 36 30 11
373 15 14 21 23 22 21 60 16
374 14 1 l6 20 18 25 60 22
375 15 0 19 22 12602A21

376 15 111 10 12 29 60 22
377 1

,I6
t'7 t2 15 21 90 18

615 2t 13 17 60 20
319 12 5 20 l8 19 37 60 19
380 '15 0 l8 l7 18 34 30
381 13 4 l9 26 34 15 18
382 14 3 l8 t6 17 32 60 24
183 15 1 t8 14 16 2A 124 15
3 8,1 15 0 l8 ll 15 16 60 13
385 15 3 t9 17 1B 17 60 11

386 15 2 27 l9 32 30 6
387 12 1 20 l5 18 14 60 26

16 1 15 t2 14 23 60 '13

389 14 0 t9 17 18 26 60 24
390 12 '10 1',7 l3 15 30 '13

391 14 3 l9 15 17 21 30 13

392 '13 3 2t l0 '16 49 90 2A

393 12 15 25 17 21 44 30 14

394 13 3 2',7 17 22 32 90 16

395 13 13 26 12 19 37 60 24
396 12 10 30 t6 23 51 30 22

391 13 4 20 t,l 17 36 30 16
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G!I:T
(18) (,10)

(40)
(40)

No2 sLsP2l
(361

398 3 28 l5 22 46 30 15
399 15 14 29 11 23 38 40
400 12 I1 l,l 14 '15 60 19
.10l 13 6 21 l4 '18 27 120 I
402 16 6 22 l.t 18 38 30 14
401 14 0 l3 t0 12 60 15
404 13 3 22 15 19 31 60 14
405 15 6 2t 14 ,18

32 30 12
406 15 11 14 l0 21 60 17
40/ 0 t'7 12 14 60 20
408 14 5 16 11 33 60

409 13 4 2T t0 16 24 30 10

410 13 8 t5 t0 13 30 18

4l I 15 0 t9 9 14 24 30 15

4t2 15 12 l9 12 16 40 30 7

413 14 8 25 t9 22 4A

414 12 18 2i l5 19 34 30 19

415 16 8 l8 ll '15 45 18

416 13 1 16 t2 14 24 60 '16

417 15 1 29 1',7 23 21 60 15

418 12 11 27 l5 21 37 45 13

419 14 5 21 l5 21 31 30 '18

420 12 1 18 1,1 16 31 60 21

121 14 18 37 23 30 49 30 13

422 15 8 33 r8 40 60 12

423 12 5 32 21 2A 4A 60 15

421 15 3 2A 14 17 0 7

12s 15 I 21 12 17 33 30 11

126 17 14 24 16 2A 41 60 13

12',7 15 8 30 t9 25 32 120 16

128 13 3 18 tz 21 15 15
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s.No CEFT
(r8) (10)

(40)
(,10)

1429 25 9 17 2A 60 7
,130 16 7 21 t3 17 30 30 11
431 14 7 22 l1 18 35 30 13
432 15 5 30 )"/ 24 49 50 '10

433 14 7 22 15 19 14 60 2A
434 15 2 30 20 25 31 45
435 '13 3 24 11 21 37 60 8
436 15 1 19 9 14 30 30 21
431 17 4 l3 t2 '13 28 124 16
438 14 3 21 I9 23 28 30 11

439 12 13 30 t8 24 42 12A 21

440 12 12 28 l8 23 39 30 25
44).

,I3 6 20 2A 20 29 90 1B

442. 15 11 21 l6 20 60 18

443 17 3 22 t6 19 32 30 13

414 14 l5 10 '13 17 30 12

445 12 4 18 12 15 '19 60

446 15 2 31 l8 25 25 30 14

44',7 14 7 19 t0 15 27 60 16

448 12 t9 )2 16 39 124 21

449 17 2 I9 l0 30 14
,150 13 0 t1 9 10 30 30 10

,l5l 14 3 20 t1 60 7

452 12 15 30 1',7 24 31 15 13

453 13 8 2l l7 19 32 60 1B

454 14 12 23 I5 19 41 60 21

455 16 0 I3 l0 12 17 45 19

456 15 0 t7 12 '15 60 21

457 14 15 21 t'7 22 55 30 18

4s8 12 3 15 I3 14 60 28

,159 14 5 t9 13 16 3B 60 16
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CEFT
(r8)

(.10)

(40)
No2
(66)

SESF2 I

(jo

460 13 1 23 l5 19 17 60 11

461 15 7 28 l1 23 31 60 14

462 14 4 22 13 18 22 60 13

463 14 1 18 l4 16 18 I
464 13 17 28 17 28 4A 16

465 13 2 24 17 21 14 124 10

466 '14 3 20 l4 17 14 120 16

467 12 6 23 16 20 30 14
,168 15 8 t1 12 15 32 90

469 15 2 11 IO 14 21 30 13

410 15 3 29 2A 29 30 19

47 ). 15 1 t8 t6 17 18 60

412 14 2 t5 ll 13 17 60 I
473 13 5 23 t6 20 40 30

474 14 1 26 t5 21 33 90 8

4',7s 15 21 t2 1B 16 30 5

4',76 0 t5 l0 28 30 2A

4',7',7 14 0 21 l4 18 33 60 11

418 12 7 2t t2 17 24 60

419 14 19 9 14 35 30 12

480 15 5 24 t6 2A 29 60 12

48i 14 2 22 l5 19 29 30 22

482 14 5 3l 20 26 35 60 16

483 15 2 2.3 I5 '19 24 90 13

,184 14 3 22 t8 2A 31 30 I
485 14 3 27 l5 21 31 60 '13

486 12 4 l4 ll 13 2A 60 17

48',7 12 11 24 15 2A 30 60 9

488 13 3 21 20 21 34 0 '10

189 16 4 28 t2 20 44 60 12

,190 12 6 t8 9 14 43 60 10
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s.No GEFT
( l8) (40)

(40)
(40)

No2
(66)

sEsP21

49i 14 4 l5 l5 15 24 30 8

492 14 12 2',7 l5 21 38 30 23

493 12 '16 34 l5 58 90

494 15 16 2) t6 19 36 90 27

195 12 7 18 t7 18 31 30 15

496 15 28 t1 23 46 30 18

491 15 '16 29 20 25 '18 60 16

,198 13 1 2.3 t6 2A 20 30 16

499 '13 11 3l t6 24 50 120 25

500 5 2A t5 18 60 13

501 15 2 21 l5 1B 47 30 20

502 14 8 2l t6 19 36 30 15

503 13 6 t1 i2 '13 ,1B 120 10

50,{ 14 4 25 t7 21 31 60 11

505 12 18 l0 14 29 60 18

506 14 6 25 17 21 29 30 I
507 13 16 35 2i 29 45 30 21

508 14 4 tl l0 12 15 90 '16

509 13 3 t9 ll 15 39 20 21

510 12 I t'7 14 16 33 60 16

5ll 14 0 l6 ll 14 32 60 11
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