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ABSTRÀCT

This study is concerned with the effects of
individual differences on the attitudes and success of
students in microcomputing fundamentals. ft was

hypothesized that the characteristi-cs associated with
the cognitive style of field dependence/independence

would be similar to the characteristics which would lead

to more positive attitudes about and success with
computers. Field dependent individuals are said to rety
on external references for information processing, are

more aware and influenced by their imrnediate

environment, and prefer a more sociar orientation than

field independent persons. Field dependence is
associated with a need for external structuring and

reinforcements, and field dependent individuals are more

likely to go along with the salient properties of the

prevailíng fie1d.

Field independent people use internal references as

their predorninant source of information, and therefore,
are more likely to favour a more impersonal domaj_n,

perceive analytically, and demonstrate an ability to
sel-f structure situations, especially where no structure

l_1
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exists. fndividual differences of attitude, including

the subscales of anxiety, confidence, likeability, and

usefulness, and basic keyboarding ability are also

examined to determine their relationhip wÍth field
dependence-independence and their effects on the success

and ability of students with respect to microcomputing

fundamentals.

The data were obtained from a group of 67 high

schoor students during a two year period. students were

tested for their fierd dependence-independence levels
with a standardized embedded figures test devloped by H.

A. hiitkin. A computer attitude survey developed by Loyd

and Gressard was given to assess studentsr attitudes,
including the subscales of anxiety, confidence,

likeability, and usefulness. students were examined for
their speed and accuracy with a practical keyboarding

test and their ability with computers was assesed over a

six month period through classroom assignments and

practical and written tests with wordperfect and Lotus

r-2-3.

The data were analyzed using linear regression

techniques to examine sirnple rerationhips and analysis
of variance procedures were ernployed to establish

l_ l_ l_
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significance.

Since the effects of field dependence-independence

may be more pronounced at the extreme Ieve1s, the top

and bottom third of the field groups were compared using

ANOVA procedures.

Students l¡/ere divided into keyboarding (L{PM > 20)

and non-keyboarding (wPM < 20) groups to investigate

effects on attitudes and grades for low and high field

dependent-independent scores.

Attitude and grade means v¡ere examined to

investigate sex differences and to explore possible

cultural differences between regiular and foreign

students.

The results showed the field dependence-

independence construct was not directly correlated to

any of the other individual differences, hov;ever,

significant differences were found between certain
groups. It was found that the keyboarding group had

scores which v/ere significant in the field dependent

direction. In comparisons of the fíeId dependent-

independent and keyboarding/non-keyboarding groups with

respect to attitudes and grades it was found the field

dependent/non-keyboarding group had significantly lower

l_v
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grade scores than the field dependent/keyboarding group

and the field independent/non-keyboarding group.

Sex and cultural differences showed females

demonstrated more anxiety and less confidence than males

and it was found visa students obtained higher grades

than regular students.

v
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I. INTRODUCTION

CONTEXT OF THE PROBLEI{

The field of computer science continues to expand

as the technology steps out of adol-escence and begins

to pervade aII streams of modern day activity.

Although most of our attention is focused on the more

complex and exciting applications of computers Èhat

stand out in our everyday lives, such as the guidance

of a space shuttle, the balance of our bank accounts,

the special effects in movies, and the intrigue of

robotics, the appearance of the computer increasingfy

pervades all corners of modern society and demands an

ever increasing level of ability in the modern day

employer/enployee.

Today, in the workforce, a computer console can be

found at almost every check-out counter, warehouse

depot, travel agency, library, classroom, and office

desk as the retrieval-, and storage of useful-

infonnation within the modern data base structure takes

the place of the historical pencil and paper clerical

methods. It is becoming exceedingly important, as \de
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accelerate into the 2l-st centurY, for the educator,

administrator, student, manager, and worker to

recognize the useful-ness of the computer and the

development of skills to use the computer, reliablely,

confidently, and without anxj-etY, as prerequisite to

many employment opportunities not seen years ago.

Recent developments in hardware technology have

included microchips capable of 40 million operations

per second highlighting the electronic evolution of the

past twenty years which has dramatically increased the

speed, efficiency, and memory capacity of computers

while costs have plummetted. fn the past number of

years our schools have spent billions of dol-Iars

j'urnping on the computer bandwagon. Yet, because of

inexperience, the rate of change and obsolesence found

in the industry, and the lack of proper applications,

most schools struggled with the notions of computer

literacy and usefulness of computers in the educational

systern

Initially, computer literacy in our school-s meant

programming a computer. If you wanted to use a

computer you had to be able to design your ohln

programs. Few practical programs existed, especially
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in the educational field, and it was soon discovered

not all- people could be, or wanted to be, taught

computer programming. As the computer software library

expanded to include more practical applications, Iike

word processing, database systems and spreadsheet

analysis, more people were able to explore and arnplify

the real-ms of computer literacy. This development of

the microcomputer as an information processing centre

presents numerous irnplications to our everyday life and

workforce.

The ability to interact with a computer in a

variety of modes has become essential for an ever

increasing slice of the workforce, even where no

technical skil-l- was ever anticipated. As computer

literacy becomes an essential tool in preparation for

all l-evels of the modern labour force, from the

autoparts clerk to the steno pooI, and from the

purchasing department to the executive suite, it

becomes paramount our society begin to adapt and

prepare people to communicate and interface with these

mysterious machínes.

This need for adaptation impacts on many different

elements of the community. The workplace must pursue
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the necessary retooling of information and retrieval-

systems and cl-erical procedures, and designers need to

develop reliable hardware and flexible software.

Teachers, need to rethink their teaching strategies and

admininistrators must confront the changing

technologies within the spectre of balanced budgets.

But what about the user? What are their interests and

abilities, how do they learn about computers, and how

may we teach them better? Do we generally assume they

will relish the chance to tackle this new technology,

or are there individual differences which may determine

success or failure achieving some degree of computer

literacy? To be successful educators, we must assess

the needs of our students as they relate to our

changing society and to plan programs to better prepare

our students for a modern workplace.

This study atternpted to identify some individual-

differences which may affect learning about computers

and which may better aid the computer instructor in

developing teaching strategies and remediation

techniques.
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STÀTEMENT OF THE PROBLEM

This study investígated the effect of individual

differences on the attitudes and success of high school-

students in learning about and working with computers.

Individual differences examined in this study include

the cognitive styles of field dependence and field

independence, basic keyboarding skills, and attitudes,

including subscales of anxiety, confidence,

likeability, and usefulness, to learning about and

working with computers.

The author suggested students who exhibit fiel-d

independence and possess previous experience in

keyboarding wíII demonstrate the most positive

attitudes and ability with computers. Further,

students who exhibit the field dependent cognitive

style and have littIe or no experience in keyboarding

will show the most negative attitudes and the least

amount of ability with computers.

Sex differences and cultural differences v/ere also

explored to see if they have any impact on the

attitudes about and ability with computers.
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STATEMENT OF THE HYPOTHESES

The hypotheses are stated as follows:

1-. There will be no correlation between the field

dependence-independence scores and attitudes about

and learning of computers.

1-.1- There will be no difference between the attitudes

of the extreme groups of field dependent and field

independent students.

2. There will be no correlation between the field

dependence-independence scores and keyboarding

ability.

2.L There will be no difference between the field

dependence-independence scores for the keyboarding

and non-keyboarding groups.

3. There will be no correlation between the field

dependence-independence scores and grades.
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3.L There will be no difference between the g:rades of

the extreme groups of field dependent and field

independent students.

4. There will be no correlation between keyboarding

skills and attitudes about and learning of

computers.

4.I There will be no difference in attitudes about and

learning of computers for the keyboarding and non-

keyboarding groups.

5. There will be no correlation between keyboarding

ability and grades.

5.L There will be no difference between the grades of

the keyboarding and non-keyboarding groups.

6. There will be no correlation between attitudes

about and learning of computers and grades.

7. There will be no difference ín attitudes about and

learning of computers for the field independent/
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keyboarding and field dependent/keyboarding

groups.

B. There will be no difference in grades between the

field independent/keyboardíng and field

dependent/keyboarding groups .

g. There wilt be no difference in attitudes between

the male and female groups.

l-0. There will be no difference in grades between the

male and female groups.

1L. There will be no difference in attitudes between

the foreign and regular student groups.

12. There will be no difference in grades between the

foreign and regular student groups.

Rationale for the Hypotheses

Field dependence-independence theory (witkin,
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Moore, Goodenough, and Cox, I977a) states that students

who demonstrate a high level of field independence

perceive ana1ytically, can self structure situations,

have self defined goals and reinforcement, and prefer

the impersonal domain. on the other hand, field

dependent l-earners prefer a more social orientation,

are more sensitive to criticism, perceive in a more

global fashion and are greatty influenced by their

immediate environment. The operation of a computer

invol-ves the completion of many tasks by communicating

with the computer through a keyboard. It is

hypothesized the keyboard provides a distraction to the

processes at hand. Field dependent users, easily

infl-uenced by their environment may find difficutty
just getting 'rpast the keyboardrr. In many software

applications processes are embedded in a multi-

structured environment which could be confusing to

students who are field dependent. As well, the theory

suggests that students who are field dependent prefer

interpersonal activities and rnay view the computer as

being mechanistic and impersonal.

Research (Hadfield & Maddux, l-988) has shown that

students who experience anxiety and lack of confidence
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in mathematics have poor attitudes and experience

difficulties with the subject. Since mathematics

shares common characteristics with the study of

computers, such as an analytical nature, abstract

ideas, and symbolic communication, it fol-lows that

students who have more posítíve attitudes, exhibit less

anxiety and more confidence with computers are like1y

to do better than students who have negative attj-tudes

about computers and experience anxiety and a lack of

confidence.

Basic keyboarding skitls are required to

communicate effectively with a computer. ff a student

has difficulty interfacing with the computer, the

student is more 1ikeIy to experience frustration and

difficulty learning abut computers.

As weII, it is suggested that students who are

field dependent and lack keyboarding skiIls will- be

distracted and frustrated by the keyboard and,

consequently, reflect more negative attitudes and lower

grades.

The examination of sex differences is generally

exploratoryì however, research (Fenema and Carpenter,

1981-) has shown that, for various reasons, perhaps
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attitudes or expectations, sex differences persist in

areas like mathematics. It is hypothesized these sex

differences may manifest themselves in the computer

domain because of the common characteristics between

the subject areas.

The investigation of cross cultural differences

are purely exploratory in nature and no differences are

anticipated other than the possiblity foreign students

will be high achievers and could skew the sample in

that direction.
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DEFINITION OF TERMS

Comouter Ãttitude Survev lLovd and Gressard 1984)

The survey is a Likert-type instrument which

measures atÈitudes about and learning of computers.

The survey consists of four sub-groups,' Anxiety,

Confídence, Liking, and Usefulness.

Ànxietv
' Computer anxiety means anxiety toward or fear of

computers or learning to use computers.

Confidence

Computer confidence means the confidence in the

ability to Ìearn about or use computers.

Liking

Computer liking means the enjoyment or liking of

computers and using cornputers.

Usefu1

Computer usefulness refers to the perception of

the student to the value and usefulness of computers.

T2
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Basic Keyboarding Skill (BKSI

The ability to type accurately and the farniliarity

with the standard computer keys. Students who achj-eve

twenty (20) words per minute in speed and accuracy

tests are presumed to have attained basic keyboarding

skiIls.

Field dependence-independence (FDII

A cognitive style which indicates a process of

perceiving. A field dependent style is greatly

influenced by the surrounding environment while the

field independent style relies on internal references

in perception.

croup Embedded Figures Test (GEFT)

The group ernbedded figures test (!,Iitkin et aI

I97L) measures the degree of field dependence-

independence in a test which reguires locating

geometric figures within a complex framework.

ANOVÀ

Analysis of variance statistícaI technique to
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determine if the means between two or more groups are

significant.

Computer Literacy

The term computer literacy implies some degree of

knowledge and ability with computers.

Microcomputing Fundamentals

The ability to perform basic operating skills with

the cornputer including DoS familiarj-ty, word

processing, spreadsheet anal-ysis, data rnanipulation,

and input/ouput such as printing and saving files.

Grades

The measure of grades consists of cl-assroom

assignments, written content and procedure tests, and

tiined practi-ca1 tests of computer skil-l-s with MS-DoS,

Lotus L-2-3, and Vüordperfect 4.1-. Grades l^Iere

accumulated marks for three six week terms.

Foreign Students

Students who have been accepted to the program

with student visa pernits from foreign countries.



ROLE OF COGNÏTIVE STYLE

15

Limitations of the Studv

There are some limitations to the study which

should be considered when naking generalizations. The

lack of randomness in the sample implies

generalizations beyond the specific population wouLd

only amount to speculation.

Another limitation which could have affected the

attitude results is the timing of the test on

attitudes. It was originally intended to test

attitudes before the course began and at a later date.

Initial testing was not carried out because of

logistical difficulties. Loyd and Gressard (1-984)

report experience v¡ith computers results in more

positive attitudes. If this is the case, which seems

Iike1y, further research would be recommended with

respect to field dependence-independence and change in

attitude with computer experience.
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IT. REVTEW OF THE I,ITERATURE

INTRODUCTION

The relationship between education and psychology

continues to evolve as educators pursue the desígn and

development of effective learning strategies and

delivery systems. Although early applications of

learning theory dealt with the behaviorists stimulus-

response theories (learning which depended on some

external actions), a swing towards the ideas of

cognition and the perception and processes of the

learner, began in the Post-War period of the l-ate

1940 | s and early l-950. Witkin and Goodenough ( i-981-)

reported the Lglg symposium on rrPersonal and Social

Factors ín Perceptionrr! originated the rrNehr Lookrt in
perception. They point out this New Look ín perception

stemmed from discontent with the popular approaches to

perception which neglected the person who does the

perceiving and they refer to Klein and Schlesíngerrs

paper, rrI^Ihere is the Perceiver in Perceptual Theory?'l

to sum up the feelings of the day. The act of
perceiving needed to be examined in relation to
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personality structure, needs, interests, and values of

the l-earner. This led to a wide ranging study of

personality-perception relationships reported in

numerous journal articles and texts.

ft was out of these investigations of perception,

personality, and individual differences that the

concept of cognitve style emerg'ed as an area of

critical analysis. Witkin, et al (L977a) outline:

rrcognitve styles are concerned with form

rather than Lhe content of cognitive

activity. They refer to individual
differences in how $¡e perceive, think, solve

problems, Iearn, relate to others, etc. The

definition of cognitive styles is thus cast

in process terms. rl

Arnong the wide range of cognitive styles identified in
the early years !üas constricted-f1exib1e control,
leveling-sharpening, eguivalence range, tolerance for
unrealistic experiences, reflection-impulsivity,
conceptualizing, strong vs weak automatization, and
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field dependence-independence. of the cognitive styles

identified, it is the dimension of field dependence-

independence which has received the most attention in

the literature, in an effort to better identify how

people learn and, how better delivery systems cam be

designed to provide maximal opportunity for learning.

FIEI,D DEPENDENCE-INDEPENDENCE

The cognÍtive style of field dependence-

independence had a simple beginning in the

psychological laboratory of Herman A. Witkin who was

studying the perception of the upright. fn his early

experiments Vtitkin tried to determine how people locate

the upright as guickly and accurately as they normally

do (Vüitkin Ig48, Witkin and .Asch l-954). He found

individual differences among subjects in their

preferred way of evaluating the information available

to locate the upright. Vtitkin and Goodenough (1981)

identified the two different modes of information

processing used to determine the upright.

The direction of the perceived upright is
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ordinarily determined by two sets of
experiences working in tandem. First, the

field around us, apprehended through vision,
usually has the character of a framework, the

main axes of which correspond to the true
vertical and horizontal directions of space.

This framework provides one ready basis for
establishing the upright. Second, the

direction of gravity, apprehended through the

vestibular, tactile, and kinesthetic senses,

provides another definition of the vertical
direction of space.

The two experiences used to identify the upright
invorved the processing of inforrnation perceived from

the immediate environment and/or the sensations

perceived internally. Since the upright of the

external field and the internal perception of the pu1l

of gravity normally coincide in direction, either or

both can be used to determine the upright. Therefore,

in most circumstances, all of us determine the upright
equally. To find which reference, the internal field
or the external fie1d, predominates, Irlitkin and his
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associates separated the two fields in the laboratory.

fn his investigations, Witkin used three tests,

the body-adjustrnent test (BAT), the rod and frame test

(RF'T), and the rotating room test (RRT).

In the BAT, the body adjustment test, the subject

was seated in a smaIl tilted room on an adjustable

chair. lrlhen the room was tilted the subject was

reguired to adjust the chair to the vertical. .The
subjects could align the chair according to the

internal field, their sensation of the gravitational

puII, or the external field, the vertical axis of the

tilted room. It was found that in the extremes, some

subjects aligned the chair with the truå vertical

according to their internal referrants and others

aligned the chair with the tíIted room ignoring the

sensations from the body.

fn RFT, the rod and frame test, the subject was

seated in a darkened room and shown a tilted sguare

frame, within which is a rod which could be tilted

separately from the frame. The subject was reguired to

adjust the rod to the vertical position while the

frame remained in its tilted position. As in the BAT

some subjects using the external referrant of the
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frame, aligned the rod with the frame; others, usÍng

internal referrants of the body, aligned the rod to the

true vertical. Results of the tests v¡ere consistent

and Witkin concluded that the individual differences

observed were the resul-t of using the external fiel-d of

vision or the internal- referrants of the body in the

perception of the vertical. Scores represented a

continuous distribution, with the extremes being

labelled fietd dependent for persons using the external

field as the primary reference of verticality and field
independent for persons relying on the body for
information of the upright.

In both the BÀT and RFT the true vertical was

obtained from internal references. To obtain the

opposite sítuation Witkin developed another test, the

rotating room test (RRT), where a small- upright room

was rotated around a cj-rcular track with the subject

seated in a til-ted chair. The direction of the

effective force on the body was the resul-t of the

inertia of the body and the downward puII of gravity on

the body. The subject was required to bring his chair

to an upright position. Witkin, as a result of the

confusing nature of the forces, found that reliance on
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bodily cues lead to inaccurate adjustments of the chair

to the vertical. fn other words, this tirne persons who

r^/ere field independent made the incorrect adjustment.

Therefore, neither field dependence nor field

independence in itself was inherently good or bad in

determining the upright. There is not necessarily a

preferred sty1e, each method of locating the vertical

would be advantageous under certain conditons. Studies

have also shown field dependent and field independent

people are not psychologically well adjusted or poorly

adjusted, and the two groups do not demonstrate

differences in general IQ ability.

fn further studies, Witkin and Goodenough (l-981)

initiated the idea that tasks in the BAT and RFT

involved the separation of an item (the body or the

rod) from an organízed field (the room or the frame).

They developed an embedded figures test in which a

simple geometric figure (figure A) is hidden within a

complex geometric design (figure B).

FIGURE A FTGURE B

Find Simole Form "G"
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It r,¡as found that subjects who had difficulty isolating

the simple figure within the complex framework were the

ones who adjusted the rod or chair with the external

field. fn other words they were field dependent, they

tended to rely upon external sources of information for
their perception of the upright and hrere confused by

the surrounding field in the embedded figures test.

People who were field independent were found to be able

to easily separate the simple fiqure from the organized

complex design. They were not distracted by the

confounding frarnework in the BAT and RFT tests, nor by

the complex figures in the embedded figures test.
i^Iitkin and Goodenough conceived field dependence-

independence as a perceptual-analytical ability and

began to study leve1s of field dependence-independence

and tasks involving various social and intellectual
domains. Inítía1ly, studies focused on the issue of

the rel-ationship between disembedding abilíty in
perception and personality characteristics, social

behavior, and interpersonal competencies.
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FIELD DEPENDENCE-INDEPENDENCE AND SOCIAL FUNCTIONING

Witkín, Goodenough, and Karp (1967) examined

various psycho-social- domains for individual

differences congruent with those identified in
perception. They reported

In a field dependent mode of perceiving,

perception is dominated by the overall

organization of the field; there is relative

inability to perceive parts of a field as

discrete. This global guality is indicative

of lirnited differentiation.

They suggest the less articulated drawings of human

figures by field dependent persons indicates limited

differentiation in their experience of the world about

them and

Further, just as they rely on the surrounding

visual field in their perception of a

stirnulub object within it, so do they tend to

use the social context in which they find
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themselves for definitions of attributes of

the self.

They also report the likelihood of more global defense

mechanisms such as repression and denial are exhj-bited

by field dependent persons. Field dependent persons

are identified as being more aï¡rare of theír immediate

environment and tend to go along with the dominant

properties of that fie1d. They receive social- cues

more readily (Rub1e & Nakamura, L972) are more

perceptive to "body languagerr and prefer to be

physically closer in a social situations (Justice,

I97O; Hol1ey I L972) .

Fie1d dependent persons prefer sj-tuatj-ons where

they can be personally ínvoIved. In a study with

student nurses who trained in surgical procedures and

psychiatric care, Quinlan and Blatt (1-972) reported

that field dependence correlated with the grades of

students enroled in the psychiatric care segmemt of

nursing instruction. They suggest

field dependence may be rel-ated to capacity

for empathy, in that greater social
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sensitivity of moderately global subjects

facilitates functioning with severely

disturbed patients.

Weissenberg (L966) reported that field dependent

supervisors are more considerate to their employees.

This social sensitivity of persons who perceive in

a field dependent manner manifests itself through

various personal activities. In a study by Konstadt

and Forman (1-965) students writing a simple letter

cancellation test \¡rere given approving or disapproving

remarks on their abilites, neatness, and cooperation.

They found students identified as field dependent

scored significantly lower under the disapproval

condition, and were observed looking away from their

papers more often. It was concluded that fiel-d

dependent individuals have a greater attentiveness to

their environment and seek external definition for a

particular situation. In a similar study of negative

reinforcement, Ferrell (L97L) also found field

dependent individuals were more quickly influenced by

verbal warnings and, Randolph (I97I) showed field

dependent types to be more infl-uenced by extrinsic
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rev/ards and performed better when praised.

On the other hand, field independent persons who

function more autonomously from the field are able to

sample more fully the less obvious features of the

field which may be relevant. Goodenough G976) reports

fiel-d independent individuals take more active

approaches to learning, such as hypothesis testing and

verbal mediation. As well, defense mechanisms are more

1ikeIy to be intellectualization and j-solation. They

prefer more solitary, impersonal situations (witkin et

â1, 1-977a), are more concerned with abstract ideas, and

favour domains like science which reguire cognitive

restructing skills (Burkhalter & Schaer, 1985; Ronning

et at, L984; Arbuttnot, 1-969) . In a number of studies,

field independent students were found to possess better

problem solvÍing abilities (Ronning et al, L9B4ì

Smilansky & Halberstadt, 1986), and Farr (l-968) found

field dependence-independence rel-ated to non-verbal-

problem solving ability for students of equal math

aptitude. Ronning et aI (1-984) observed high field

independent students solving problerns, and reported

they had more direct and certain solutions, had fewer

pauses, and keyed on relevant information without
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cueing. Relationships between field independence and

mathematical ability have also been reported in

numerous studies (I{ítkín et aI L977a, Bieri l-958,

Greenfiel-d 1970) .

The opposing styles of perceiving are neither good

nor bad. It is generally assumed that to have more of

an ability is better, but as Witkin et aI suggest

with cognitive styles each pole has

adaptive value under specified circumstances

and so may be judged positively in relation

to those circumstances.

The field independent and dependent styles identified

manifest themselves throughout many different domains

and in a wide range of situations affecting the

collective personality. Witkin et aI (L977a) broaden

the field dependent-independent cognitive style to an

articulated-globaI continuum. A person who perceives

items as distinct from their background when the

background is organized, or imposes structure in a

fiel-d which has litt1e structure, is said to perceive

in an articul-ated fashion (field independent). Peopl-e
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rrrho are field dependent will tend to recej-ve most of

their informational- cues from the surrounding'

environment and are said to perceive in a more global

manner.

Therefore, if the information from the surrounding

environment is confusing or rrhiddenrr, as in the rod and

frame test or the embedded figures test, the field

dependent person will experience difficulties

perceiving the information, and the field independent

person wilt likeIy impose an organization on the field.

These individual differences, identified by the field

d.ependent-independent continuum, have many educational

implications, and subsequent research focused on the

role of field dependence-independence and intell-ectual

functioning.

FIEI.D DEPENDENCE-INDEPENDENCE AND INTELLECTUAL

FUNCTIONING

Research has shown overall academic abililty j-s

not related to fietd dependence independence (FDI)

(Vüitkin et aI , L977a). Hohrever, because of the

inherenÈ differences manifested by the global-
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articulated domain, certain tasks and abilitj-es may

become easier or more favoured by the contrasting

methods of processing information.

There is a growing amount of research to support

the individual differences predicted by the

articulated-globa1 construct. Collins-Eiland (l-986)

found field independent students performed better than

field dependent students when subjected to noise

conditions. The field dependent students, more av/are

of the immediate environment, seemed to be distracted

easíer by external condítions. In a parallel

situation, where external conditions influenced

students functioníng, Garner and CoIe (1986) ' studying

the success and. failure of students in low socio-

economic status settings, found a relationship between

field dependence and locus of control (tendency to

blarne success/fail-ure on outsíde forces) . Students

with an external locus of control, who were fiel-d

dependent, had the lowest scores on math and reading

tests. They identified the strongest predictors for

failure would be attribution of failure to external

forces, non-analyticatness, and sensitivity to social-

cues.
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Thompson and Knox (1987) found the characteristics

associated with field independence are sj-milar to those

which are assumed to be important for correspondence

study. They found students enrolled in a distance

education program showed significantly higher field

independence scores than normal groups. Students who

are better suited for independent study indicate a need

for autonomy in their programs and are abl-e to impose

their own structure with lirnited feedback and guidance

betr¡¡een student and teacher.

In a study by McCleod et al (1978), where the

instructional treatments varied with the amount of

guidance, it was found field independent students did

better with minimum guidance, and field dependent

students performed better with more guidance,

indícating field independent students prefer to work

independently, get bored with too much he1p, and do not

like high IeveIs of guidance. In a similar study,

Mcleod and Adams (1979), using manipulative materials,

reported that field independent students achieve more

in a discovery treatment, and field dependent students

learn better in expository instruction.

Abraham (1985) also found field dependent students
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did better with expository instruction. She studied

the relationship of field dependence-independence in

teaching of grammar to ESL pupils. She found fiel-d

dependent students had difficulty with the rules and

did better with examples while fietd independent

students performed better with deductive lessons.

This propensity toward expository and discovery

learning has important implications for instructional-

strategies. Post (1,987) found a relationship between

field independence and studentsr achievement on CAI

Iessons, and found field dependence-independence was a

more effective predictor of achievement than IQ. He

suggested consideration be given, when using cAI, to

selecting appropriate programs for field dependent

students.

Ronning et al- (L984) suggested field dependent

students will benefit from carefully structured

instruction with clearly defined objectives. They

studied individual differences among problem solvers

and found field independent students significantly out-

performed field dependenL students on the problems.

Fie1d independent students possessed the analytical

skills and the restructing ability necessary to view
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perspective.

It follows that differences exhibited through

social and intellectual functioning would lead field

dependent-independent persons to be more interested in,

and demonstrate preferences for, certain subject areas

which matched their cognitíve styles. These

preferences extend logicalJ-y to a variety of

educational-vocational fields and occupations.

FIELD DEPENDENCE-TNDEPENDENCE ÀND EDUCATIONAL AND

VOCATIONÀL IMPLICATIONS

In a longitudinal study Vtitkin et al (L977b.)

examined the rol-e of field dependence-independence,

academic selection, and subsequent major for over 1400

college students. They hypothesized that fiel-d

dependent students would be interested in and would

select domains which were prirnarily social in context

and reguire interpersonal relations. Field independent

students would favour domains which v/ere analytical,

abstract, requiring cognitve restructuring abilities,

and were non-social in context. The students hlere
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divided into three groups upon entrance to coIIege.

The Science group included mathematical and rnedical-

selections, the Education group included speech therapy

and nursing, and disciplines which were more diverse in

nature, such as psychology, T¡Iere placed in a third

grouping called Others. Fie1d independence was highest

for the Science group and lowest for the Education

group as the theory predicted. Students who stayed in

Science had higher field independence than those who

d.ropped out or switched from a science program. Field

independent students who initially chose Scj-ence hlere

more Iikely to stay in Scíence, and fíeld dependent

students who initially chose Education I¡rere more likeJ-y

to stay in Education. Most field independent students

who changed their rnajor switched to art, music, ot

science while field dependents who switched, opted for

education or the humanities.

Witkin et al (1,977b) cite a considerable amount of

research on the role of cognitive style and career

differentiation. Table A summarizes the vocati-ona1

choices they identified in various studies.
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Fie1d-Dependent and

within Educational-

FIELD DEPENDENT FIELD TNDEPENDENT

CIinical Psychology

Pyschíatric nursing

fnterpersonal therapist

Business personell di-rector

Business education teacher

Social studies teacher

Elementary teacher

Informal art students

Experimental psychology

Surgical nursing

Impersonal therapist

Business production mgfr.

Natural sciences teacher

Industrial arts teacher

Forrnal arL students

Frank (1986) found that even with a homog'eneous

grouping of teacher education majors that cognitive

style was related to the chosen area of specialization.

Teachers who specialized in natural sciences, math, and

business Ì¡/ere more f ield independent than maj ors in the
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humanities, family and child development, home

economícs, special êd, and speech pathology.

In a another recent study, Koroluk (1-987) examined

high school students selection of courses, present

occupations, and leve1 of field dependence-

independence. He reported that students tended to

select concentrations, generally favoured, and

perceived as useful-, subjects which matched their

cognitive style. He also found a significant

relationship between field independence and academi-c

success not generally supported in other studies

(Witkin et aI, L977a).

The inclination to favour a particular

intellectual- domain or vocational stream because of the

influence of field dependence-independence extends

naturally to attitudes and success with computers. The

field independent individual tends towards impersonal

activities and would have few problems with the

mechanistic nature of cornputing. !üorking with

computers is an independent and irnpersonal activity

often reJ-ying on discovery and problem solving

abilities to determine even the most fundamental- tasks

like what key to push or what seçßrence of commands is
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necessary to perform a given task.

The less differentiated person would rely on the

context of the information the computer displays,

information which is often ambiguous and embedded.

Assumptions such as pressing the return key, default

settings, abbreviated commands, and rnulti-Ievel command

seguences present a complex organizatíon in which the

field dependent student would be expected to experience

difficulty. Negative reinforcement (even user-friendly

software presents disapproval conditions) and external

distractions like the video display and keyboard

counter the characteristics of field dependence.

The characteristics identified by the field

independent cognÍtive style suggest a greater

compatibility between field independent persons and

working with computers. Griswold (1983) in a study of

education majors and their computer ahlareness suggests

understanding of computers reguires appreciation that

the user, not the computer, controls the informtion

process. Srnith (L976) suggests individuat cognitive

Iearning style traits could be associated with

achievement. He reports those who achieved using games

demonstrated a higher degree of indivíduality.
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Fie1d dependence-independence theory would suggest

that students who exhibit the cognitive style of fiel-d

independence would be more Iikely to choose a course in

computer science, would display more positive attitudes

towards computers, and would be more Iike1y to

experíence success than the field dependent student.

ATTITUDES TOWARDS COMPUTERS

Most educators generally agree that positive

attitudes lead to more participation in a particular

activity, and should result in higher achievement.

Therefore, important questions concerning attitudes

arise. Vühat are the components of attitude, what

shapes attitude, and how much influence do attitudes

have on achievement?

An attitude is a state of mind which reflects

oners ideas about, behavior with, and conduct towards,

some particular condition. It reflects interest,

anxiety, confidence, opinions, and perceptions

pertaining to the situation. Àttitudes are shaped by

our abilities, experience, feelings, families, and

friends. They can turn us on to, or off of an
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experience, affect our motivation, and infl-uence our

achievement.

For a number of students the computer experience

is not necesarily a successful one. Although little

research exists showing the effects of aÈtitudes and

success with computers, a few studies have recently

began to suggest the relationship of attitudes and

achievement in computers may be the same as the

relationships found in similar areas requiring

cognitive restructuring skilts and analytical ability.
' Loyd and Gressard (1-984), studying the effects of

â9ê, sex, and experience on computer attitudes suggest

computer anxiety rnay inhibit the successful mastery of

computer skills in much the same way that rnath anxiety

inhibits achievement in mathematics. They found

computer experience \^Ias related to more positive

attitudes on scales r¡lhich measured anxiety, confi-dence,

and tiking.

Cambre and Cook (1987) described computer anxiety

as the fear of using computers, involving an array of

emotional reactions, which may lead to a distrust of

the technology, and reported computer anxiety can be

reduced by exposure to microcomputers.
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To what extent attitudes affect achievement in

computer studies is still unknov¡n, however it is

assumed the most desired state in the educational

system would be positive attitudes.

KEYBOARDTNG

Communication with a computer, in most cases,

involves the interaction between a keyboard and the

user. In the traditional sense, keyboarding is

associated with the clerical skill of typíng. Today

the typing equivalant woul-d be word processing but the

use of the keyboard extends beyond the office desk, and

requires different and varying degrees of skilI. Basic

keyboarding ski11s are now reç[uired in the workplace,

for automated banking, locating a book in the library,

for electronic mail and infoservices, and doing an

experiment in the science laboratory.

Initially keyboarding was the domain of the

secretary. Sox (l-988) stated keyboarding today j-s no

longer considered inappropriate for others. Managers,

executives, and professionals are accepting the need

for basic keyboarding skil-Is in order to increase their
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productivity and make maximum use of avaílable time.

In her l-984 survey, Sox reports 592 of managers used a

keyboard. In a subsequent survey (1986) she reports

the nurnber has increased Eo 762 and suggested

management students should be viewed as needing skill-s

which are not necessarily the same as those

traditionally taught to secretari-a1 students. Sox

identified the most important aspects of keyboarding as

error correction, numeric input, and retrevial

capabilities requiring keyboard codes, and proposed the

content of traditional typewriting/F'eyboarding courses

may need be challenged.

other educators are calling for an examination of

the curriculum and an early introduction of keyboarding

skill-s. Vüillians (1988) outlined the preparation of

elementary teachers for the early introduction of

keyboarding and Balajthy (1988) supported the teaching

of keyboarding at the elementary level. He suggested

delaying keyboarding may have negative consequences for

students who will use computers.

There is Iittle research which examines the

process of computer keyboarding. Gades (1980) reported

that although a number of articles indicate concerns
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about keyboarding and computers, there is no research

data to substantiate these claims. He studied the

effects of previous computer experience, and found no

significant results between working on a computer and

acquisition of keyboarding skilIs.

If the ability to communicate with a computer

depends upon oners keyboarding skills, to what extent

does the keyboard ttget in the Ì^/ayt', and how does it

affect attitudes and achievernent in working with

computers?

Balajthy (1988) described keyboarding as an

exploratory activity which reguires visual cues, and

reported the tendency of students to look at the

monitor.

This suggests students who are field dependent,

influenced easily by their environment, are likely to

prefer an expository approach to learning and may have

problems with keyboarding as a distraction in learning

about computers and may possibly demonstrate more

anxiety and dislike for working with computers.



ROLE OF COGNITTVE STYLE

À^+J

SEX AND CUTJTURÀL DIFFERENCES

Research indicates that females experience more

anxiety, participate l-ess, and drop out of mathematics

more often than males (Fennema and Carpenter, l-981).

Abe1ew (1,974) reported boys have higher math skills

than girts. Coll-is and V[illiams (1-987 ) reported

persistent sex dífferences have been found in attitudes

towards mathematics and science, with males consitently

more positive than females in their attitudes, self-

confidence levels, and participation rates.

Hadfield and Maddux (l-988) suggested one possible

cause of mathematics anxiety is cognitive learning

style. In their study of 481- secondary school students

they found field dependent learners experienced more

mathematics anxiety than did fietd independent

learners. Bieri (l-958) found males superior in spatial

relations and males had higher fietd independence and

Math SAT scores. Many conjectures have been made for

the discrepancey between male and female math ability,

including, cul-tural expectations and sex inequity and

accesibility. In spite of the concern, some of the

same characteristics are beginni-ng to appear in studies
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of females and males in their attitudes with computers.

fn the research with respect to femal-e attitudes

and computers, mixed results are reported. Col1ís

(1985) reported results which support low self-

confidence among girls with regard to computers, and,

Collis and Wil-liams (1987), in a very broad cross-

cultural study of Canadian and Chinese students found

boys were significantly more positive with respect to

attitudes toward mathematics, computers, the impact of

computers on society, as well as in self-confidence.

Griswold (1983) found greater computer awareness was

related to the male gender, and, Demetrulias (l-985)

cited a national study which indicates, amongl teachers

who do not use computers, 73 Z are female.

On the other hand, Loyd and Gressard (1-984) and

Stephens, Wilernan, and Konvalina (l-981) reported no

significant differences with respect to sex vùere found

in attitudes toward computers and computer science

aptitude.

Although there rnay be some disagreement with

respect to sex differences, computer attitudes, and

abilities, most researchers identify a need to increase

the use of cornputers among girls. Sanders (l-984)
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pointedly stated

The computer-use sex discrepancy matters

because it turns into an occupational and

economic sex discrepancy when todayrs

children grov¡ up into tomorrowrs adults.

this study examined, in an exploratory manner, sex

differences as they related to attitudes about and

learning of computers, and ability with computers.

There is very little reliable evidence of cultural

differences in computer attitudes or cognitive styles.

However, in one broad, and rather uníque study, Collis

and Vtilliams (1987) analyzed the attitudes of 2105

students in British Col-umbia and Shanghai, China,

toward. computers and selected school subjects. They

found the Chinese students were significantly more

posÍtive in their attitudes toward computers, science,

and writing. This study investigated, in an

exploratory manner, the attiudes about and learning of

computers, and ability with computers, of the foreign

students (rnostly Chinese) and regular students.
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SUI4MARY

The construct of field dependence-independence is

a cognitive style which outlines two modes of

processing inforrnation. Field dependent individuals

tend to use external references as the major influence

in processing information. Persons who are field

dependent have a more social orientation, prefer to be

involved with Lheir actívities, are more sensitive to

social- cues and critj-cism, and have difficulty

processing informatíon which is hidden or embedded, oY

has little structure.

Field independent persons prefer a more impersonal

domain. They demonstrate analytical and problem

solving abilities, tend to more solitary activities,

and impose their own structure when no structure is

apparent.

The characteristics of field dependence-

independence, keyboarding, and attitudes, are assumed

to be characteristics which may affect the acguisition

of microcomputer fundamentals.
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III. !,ÍETHOD

SUBJECTS

The subjects $/ere 67 students attending the

University of Winnipeg Coltegiate, !'Iinnipeg, Manitboa,

enrolled in the MICROCOMPUTER APPLICATIONS 305 course.

The subject group l^/as a cultural mix of mainly

teenagers, from diverse backgrounds, tending towards

the upper niddle c1ass. About one quarter of the

students r¡¡ere from other countries.

INSTRUMENTS

The instrument selected to measure the field

independence/dependence of the student was the Group

Ernbedded Figures Test ( GEFT ) by Philip K. Oltman,

Evetyn Raskin, and Herman A. lilitkin. the test has

proven to be a measure of fíeld dependence-independence

highly correlated wíth the rod and frame test. A

reliability estimate of O.82 for the GEFT has been

reported by Vüitkin et al. (L97L). The GEFT consists of

a number of complex geometric designs from which
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students must find and trace a given figure (see

appendix)

Students who are able to locate the most hidden

figures in the given amount of time would tend towards

the fiel-d independent style, and students who have

difficul-ty locating the figures would tend toward the

field dependent end of the scale. The test consists of

eighteen (18) items and is scored one point per correct

ansh¡er.

The test for attitudes will be the Survey of

Attitudes Towards Learnincr About and Vüorkinq with

Computers by Brenda H. Loyd and Clarice P. Gressard.

(l-984). This test contains sub scales of computer

Anxiety, Liking, Confidence and Usefulness. Lyod and

Gressard report the total score based on the subscal-es

could reasonably be interpreted to represent a general

attitude toward working with computers. There are ten

questions on each subscale and student response varies

from strongly agree to strongly disagree in a Likert-

type scale. Each itern is graded 1,-4 and the maximum

score of l-60 indicates the most positive attitude.

The measurernent of keyboarding abilities consists

of a speed and accuracy test as described by Stevenson,
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Ranger, and St. John (l-985). Students who were able

to achieve 20 words per minute in the speed and

accuracy tests r¡/ere presumed to have basic keyboarding

abilities (Sormunen, l-986) .

The measure of grades consj-sts of classroom

assignments, written content and procedure tests, and

timed practical tests of computer skills with MS-DOS,

Lotus L-2-3, and Vüordperfect 4.1-. Tests and

assignments were designed by the classroorn instructor

Dr. wilf Schlosser, a highly knowledgeable and

experienced computer science teacher. Grades v/ere

accumulated over three terms to give a general

indication of the students ability with computers. A

grade of 50 would be a perfect score.

PROCEDURE

Students enrolled in the Mj-crocomputer

Applications 305 course in the Collegiate Division of

the University of Vlinnipeg in L987, and again in l-988,

hrere tested for attitudes and basic keyboarding

abilities approximately halfway throught the school-

year and for field independence/dependence as logistics
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permitted at various times. lVitkin et al-. (1'977)

reported that field independent/dependent cognitive

styles are process rather than content variables and

are stable over time.

Marks were recorded for the studentsr knowledge

and ability, as v¡elI as for, sex, âgê, and student

status.

The attitude and field testing was administered by

the author. The keyboarding and grading was done by

the classroom instructor. However, the author

initial-l-y taught and designed the curriculum for the

course which consists of word processing using

Wordperfect, spreadsheet analysis with Lotus L-2-3 and

a brief introduction to DBASE. Computer literacy is

discussed, with the major emphasis on practical skill-s

and the integration of computing skills across the

curriculum.

Students \^rere informed of the intent of the study

and permission notes l^rere received from students.

Parental permission was reguired for students under the

age of 18. A number of students elected not to take

the tests, usually because they failed to return the

permission form. The number of students who
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participated in the study was sixty-seven (67).

HoT¡rever, not all students Ì¡rere in attendance for the

all tests, reducing the numbers in various comparisons.

The numbers of students participating in a specific

study are indicated in the results.

AIt data was recorded in Lotus L-2-3 and

statistical calculation was performed by Lotus programs

written by the author. Software validation was

performed for a1l programs written by the author (see

appendix).

DATA ANÀLYSIS

The correlation between the effects of field

dependence-independence and attitudes, grades and

keyboardíng was examined using linear regiression

techniques.

Since the effects of field independence-dependence

are more apparent for extreme groups (Witkin, Oldtman,

Raskin, and Karp | L97L), analysis of variance r,\Ias

performed on the top and bottorn third (plus tied

scores) of the sample for a comparison of the means of

field dependent (bottom third of GEFT) and fiel-d
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independent (top third of GEFT) students with respect

to attitudes (including subscales), Keyboarding skills,

and Grades. Since separate scores were avaílable for

the subscales of Anxiety, Confidence, Likeability, and

Usefulness, these measures v¡ere treated independently

in their comparisons. The Nrs for the top and bottom

thirds r¡rere different because of tied scores and the

ANOVA for unequal means (Pazur and Swanson, 1-972) was

employed.

A sinilar technique was ernployed to determine the

ANOVA of attitude and abilities with respect to

keyboarding skills and the AVOVA of Grades with respect

to attitudes.
The test of significance for the field dependent/

keyboarding and field independent/keyboarding groups

with respect to Grades required a 2 X 2 factorial

design to test for main effects and interaction.

Simple one way ANOVA was used to determine if any

sex or cultural differnces exist with respect to

knowledge and ability.
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IV. RESULTS

The resurts are contained in the folrowing tabres,
which are presented in the order of the hypotheses.

Relationships which require more than one comparison

(ex. attitude subscales) are sunmarized and concLusions

are presented for each hypothesis.

ÀTTITUDES vs FIEIJD DEPENDENCE-TNDEPENDENCE

The relationship between field dependence-

independence ( FDr ) and attitudes $/as examined to see

if attitudes depended upon the field dependent-

independent scores. The data is shown in Tabre 1 which

al-so gives a correlatÍon coefficient for FDI and

ATTTTUDE of r = 0.06 and a coefficient of determinati_on

of zero. This means the variation in attitude due to
the effect of field dependence-independence is zero F

( 1, 53 ) = 0.L6 indicating the relationship is not
significant.
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TABLE 1

REGRESSION STATISTICS

ATTITUDE VS FTELD DEPENDENCE-TNDEPENDENCE

ATTITUDE FDI

MEANS L22.9 9.2

SOURCE OF VARIATTON DF SS MS F

LINEAR REGRESSION ]- 73.L9 73.I9 O. 16

RESIDUALS 53 23803.65 449.13

TOTALS 54 23876.84

COEFFICIENT OF CORRELATïON r : 0.06

2
COEFFICIENT OF DETERMINATION r : 0.00

The test for attitude consists of the four

subscale of anxiety, confidence, likeability, and

usefulness. Table 2 shows the linear regressJ-on

statistics with respect to field dependence-

independence and anxiety. The coefficíent of

correlation for FDf and ANXIETY is r : 0.09 and the

coefficient of determination r2 : o.o1- indicates I Z of
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the variation in anxiety was due to field dependence-

independence. The F ( 1, 53 ) ratio of 0.39 means the

relatj-onship is not significant.

TABT,E 2

REGRESSION STÀTISTICS

ANXIETY vs FIELD DEPENDENCE-INDEPENDENCE

ANXÏETY FDI

MEANS 3O.7 9.2

SOURCE OF VARIATION DF SS MS F

LINEAR REGRESSION 1 L3 .7 4 1,3 .7 4 O. 39

RESTDUALS 53 1,879 .61, 35.46

TOTALS 54 l-893.35

COEFFICIENT OF CORRELATION r : 0.09

2
COEFFICIENT OF DETERMINATION r : 0.01-

Tabl-e 3 shows the linear reg.ression statistics

with respect to field dependence-independence ( FDI )
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and confidence. The coefficient of correlation for FDI

and CONFIDENCE is r = 0.09 and the coefficient of

determination r? = O. Ol- indicates 1- eo of the variation

in confidence was due to field dependence-independence.

The F ( 1, 53 ) ratio of O.44 indicates the

relationship is not significant.

TABLE 3

REGRESSION STÀTISTICS

CONTIDENCE Vs FTELD DEPENDENCE-TNDEPENDENCE

CONFIDENCE FDI

MEANS 29.7 9.2

SOURCE OF VARIATTON DF SS MS F

LINEAR REGRESSION ]- T7 .64 1-7 .64 O .44

RESIDUALS 53 21_00.80 39.64

TOTÀLS 54 2]-]-8.44

COEFFICIENT OF CORRELATION r : 0.09

2
COEFFICIENT OF DETERMINATION r: 0.01

Tab1e 4 shows the linear regression statistics
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s/ith respect to field dependence-independence ( FDf )

and likeability.

TABI,E 4

REGRESSION STATISTICS

LIKEABTI,TTY vs FIEI,D DEPENDENCE-INDEPENDENCE

CONFTDENCE FDT

MEANS 29.7 9.2

SOURCE OF VARTATION DF SS MS F

LTNEAR REGRESSION 1. L5.73 1-5.73 0.35

RESTDUALS 53 2352.20 44.38

TOTALS 54 2367.93

COEFFICIENT OF CORREI,ATïON r = 0.08

2
COEFFICIENT OF DETERMINATION r = 0.01-

The coefficient of correlation for FDI and

LIKEABILITY is r : 0.08 and the coefficient of

determination tz = o.ol- indicates 1 Z of the variation
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in likeability was due to field dependence-

independence. The F ( L,53 ) ratio of 0.35 indicates

the relationship is not significant.

TABLE 5

REGRESSION STÀTTSTICS

FIEI.D DEPENDENCE-INDEPENDENCE VS USEFUI,NESS

FDI

MEANS 9.2

USEFULNESS

33.0

SOURCE OF VARTATTON DF SS MS F

LINEAR REGRESSION ]- ].1. . OO ]-1 . OO O .52

RESIDUALS 53 l-L1-8 .53 21,.10

TOTALS 54 LL29.53

COEFFICIENT OF CORRELATTON r : - 0.10

2
COEFFICIENT OF DETERMINATION r : 0.01-

Table 5 shows the linear regression statistics

with respect to field dependence-independence ( FDf )
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and usefulness. The coefficient of correlation between

FDI and USEFULNESS is r: - 0.1-0 and the coefficient of
determination r2 = o.01 indicates l- Z of the variation
in useful-ness was due to field dependence-independence.

The F ( 1,53 ) ratio of O.52 indicates the relationship
is not significant.

Table 6 summarizes the coefficients of correlation
and determination and the F ratios for the relation-
ships betweeen field dependence-J-ndependence and

att j-tudes including the subscales.

TÀBLE 6

SUMMARY

FIEIJD DEPENDENCE-INDEPENDENCE and ATTITUDES

TEST

ATTÏTUDE

ANXTETY

CONFÏDENCE

LÏKEABILITY

USEFULNESS

r 12F

0. 06 0. 00 0. 16

0. 09 0. 0l_ 0.39

0. 09 0. 01 0.44

0. 08 0. 0l- 0. 35

-0. l_0 0. 01 0.52

Table 6 indicates no statistically significant
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relationships were found between field dependence-

independence and attitudes including the subscales of

anxiety, confidence, likeability, and usefulness.

Therefore hypothesis #l- must be accepted. There was no

co.rrelation between the field dependence-independence

scores and attitudes about and learning of computers.

TABLE 7

EXTREME GROUP ANOVA

ATTITUDE VS FIEIJD DEPENDENCE-INDEPENDENCE

FDI< 7 FDI

MEANS I23.T 126.4

N l-8 19

SOURCE OF VARTATTON DF SS MS F

ROVüS l- l-01-.3 l-01-. 3 0.22

RESTDUALS 35 1-5956.4 455.9

TOTALS 36 1,6057 .7

Since the effects of field dependence-independence

are most apparent for the extreme scores an ANOVA was

performed to compare the means of the top and bottom
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thirds of tne fOf scores

Sínce N : 55 for the FDI and attitude scores the

bottorn third resulted in a N : 18 and the top third
resulted in N : l-9 because of tied scores.

Table 7 shows the mean scores and ANOVA statistics
with respect to field dependence-independence and

attitudes for the field dependent ( FDf

independent ( FDI

attitude scores for the field dependent group were

lower than the means of the field independent group as

predicted. However the F ( L, 35 ) ratio of O.22

indicates the variation is not significant.
The test for attitudes contains four subscales of

anxiety, confidence, likeability, and. usefulness.

Table I shows the mean scores and ANovA statistics with

respect to field dependence-independence and anxiety

for the field dependent ( F'DI

independent ( FDI

The means of the anxiety scores for the fiel-d
dependent group vrere lower than the means of the field
independent group as predicted. However the F ( l-,35 )

ratio of 0.41- indicates the variation is not

signíficant.
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TABLE 8

EXTREME GROUP ÀNOVÀ

ANXIETY vs FIELD DEPENDENCE-TNDEPENDENCE

ANXTETY MEANS

N

FDÏ< 7

30.3

1-8

FDÏ

31.6

19

SOURCE OF VARIATTON

ROWS

RESIDUALS

TOTALS

DF

1

35

36

SS

15. 6

L326.4

1342.O

MSF

15.6 0.56

37 .9

Tab1e 9 shows the mean scores and ANOVA statistics
with respect to field dependence-independence and

confidence for the field dependent ( FDf

field independent ( FDI

the confidence scores for the field dependent group

r¡¡ere lower than the means of the field independent

group as predicted. However the F ( 1,35 ) ratio of

0.56 indicates the variatj-on j-s not significant.
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TABI,E 9

EXTREME GROUP ÀNOVÀ

CONFIDENCE vs FIELD DEPENDENCE-TNDEPENDENCE

FDT

CONFIDENCE MEANS 29.8 31.3

N 1-8 l_9

SOURCE OF VARÏATION DF SS MS F

ROWS t_ 2I.9 2I.9 0. 56

RESIDUALS 35 1369.2 39.l-

TOTALS 36 l_391_. t_

Table L0 shovrs the mean scores and ANOVA

statistics with respect to field dependence-

independence and likeability for the field dependent (

FDI

The means of the likeabilíty scores for the field
dependent group were l-ower than the means of the field

independent group as predicted. However the F ( 1-,35 )

ratio of 0.36 indicates the variation is not
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significant.

TÀBLE 10

EXTREME GROUP ANOVA

I,IKEÀBTLTTY vs FIET,D DEPENDENCE-TNDEPENDENCE

FDT

MEANS 29.1- 30.4

N1819

SOURCE OF VARÏATÏON DF SS MS F

ROWS l_ L4.6 L4.6 0.36

RESIDUALS 35 1-430.2 4O.9

TOTALS 36 L444.8

Table l-l- shows the mean scores and ANOVÄ

statistics with respect to field dependence-

independence and usefulness for the field dependent (

FDT

The means of the usefulness scores for the field
dependent group T¡¡ere higher than the means of the field
independent group. However the F ( l-,35 ) ratio of
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O.27 indicates the variation is not significant.

TABTE 11

EXTREME GROUP ÀNOVA

USEFULNESS vs FIELD DEPENDENCE-INDEPENDENCE

FDI

USEFULNESS MEANS 33.9 33.1

N l_8 1"9

SOURCE OF VARIATION DF SS MS F

ROWS 1_ 5.7 5.7 0.27

RESIDUALS 35 749.6 21-.4

TOTALS 36 755.3

Table L2 summarizes the F ratios for the variation
between means for the fÍe1d dependent ( FDI

field independent ( FDI

attitudes including the subscales of anxiety,

confidence, likeability, and usefulness. Table 12

indicates variations in means found between field
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dependence-independence and attitudes including the

subscales of anxieyt, confidence, likeability, and

usefulness r^¡ere not significant.

TÀBLE 12

SUMI'ÍARY

EXTRE¡ÍE GROUPS

ÀTTITUDES and FIEI,D DEPENDENCE-INDEPENDENCE

TEST

ATTITUDE

ANXTETY

CONFTDENCE

LÏKEABTLITY

USEFULNESS

FDI

!,fEÀN

1_23 . t

30.3

29 .8

29.L

33.9

FDT

!,fEÀN

1,26.4

31.6

3l_.3

30.4

33.1

F

o.22

0.41

0. 56

0.36

0.27

Since no significant relationships between field
dependence-independence and attitudes r^rere found

hypothesis #1.L is accepted. There \Àras no difference
between the attitudes of the extreme groups of field
dependent, and field independent students.
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KEYBOARDING ÀND FIET,D DEPENDENCE-INDEPENDENCE

the relationship between field dependence-

independence (FDI) and keyboarding was examined to see

if keyboarding depended upon the FDf scores.

TABI,E ].3

REGRESSION STÀTISTICS

KEYBOÀRD vs FTELD DEPENDENCE-TNDEPENDENCE

FDI

otr

KEYBOARD

1_7.8MEANS

SOURCE OF VARÏATTON DF SS MS F

LINEAR REGRESSTON ]- o.24 0.24 2.90

RESIDUALS

TOTALS

51_ 4.22 0. 08

52 4.46

COEFFïCïENT OF CORRELATïON r : - O.23

2
COEFFïCIENT OF DETERMINATION r : 0.05

Tab1e 13 gives a correlation coefficient between

FDI and KEYBOÀRD skills of r = - O.23 and a coefficient
of deterrnination of rz = 0.05. This means the
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variation in keyboarding due to the effect of field

dependence-independence ís 5 Z. Since F ( l-'51- ) :

2.90 the relatíonship is not significant. The negative

correlation indicates that keyboarding ski1l is greater

for lower FDr scores. Since no significant

relationship between keyboarding and field dependence-

independence $/as found hypothesis #z must be accepted.

There was no correlation between the field dependence-

independence scores and keyboarding ability.

Since students who were deemed to have basic

keyboarding skil1s had speed and accuracy scores of

greater than 20 I^7PM the population was divided into two

groups, those with basic keyboarding skiIIs ( KEY )

and those without basic keyboarding skiIls ( NOKEY ).
The comparsion of the FDI means for each group is given

in table L5. The results indicate students with basic

keyboarding ability had lower FDI scores than students

who had poor keyboarding abilities. The F ( l-,55 )

ratio of 5.08 indicates the difference is significant

at p < 0.05. Hypothesis #Z.t must be rejected.
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TABLE 15

KEYBOÃRDING GROUP ANOVA

FOR FIELD DEPENDENCE-INDEPENDENCE

KEY NOKEY

FDT MEANS 8. O ].]-. O

N3324

SOURCE OF VARTATTON DF SS MS F

ROWS l_ L28.6 ]-28.6 5. 08 *

RESïDUALS 55 l_391_.0 25.3

TOTALS 56 l_51_9.5

:t p < 0.05

A difference $ras observed in the field
dependence-independence scores and basic keyboarding

skills. Students who are field dependent are more

likely to possess basic keyboarding skills.

GRjADES ÀND FIELD DEPENDENCE-INDEPENDENCE

The relationship between field dependence-

independence and higher scores in knowtedge about and
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ability with computers ( GRÀ,DES ) was exami-ned to see

if grades depended upon the field dependent-independent

scores.

Table 16 gives a correlation coefficient between

FDI and GRÀDES of r = 0. l-0 and a coef f icient of

determination of 12 = 0.01. This indicates 1 Z of the

variation in grades is due to the effect of field
dependence- independence .

TÀBLE 16

REGRESSION STATTSTICS

GRÀDES vs FIELD DEPENDENCE-INDEPENDENCE

MEANS

GRADES

32.9

SOURCE OF VARIATION DF SS MS F

LINEAR REGRESSTON 1 39.4 39.4 0.61

RESIDUALS 57 3953.4 44.8

TOTALS 58 3992.8

COEFFICIENT OF CORRELATION r : 0. l-0

2
COEFFICIENT OF DETERMïNATïON r : 0.01-

FDÏ

9.3
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Since F( Lt57 ) = 0.61 the relationship is not

significant. Since no significant relationships were

found hypothesis #3 must be accepted. There was no

correlation between the field dependence-índependence

scores and grades.

Since the effects of field dependence-independence

are most apparent for the extreme scores an ANOVA was

performed to compare the means of the top and bottom

thirds of the FDT scores with respect to grades. Since

|i[ = 59 for the FDI and GRADE scores, the bottom third (

FDI

Tab1e 17 shows the means of the high FDI group are

larger than the low FDf group in the predicted

direction. However, since F ( L,4I ) = l-.63 variations

in means found between field dependence-independence

and grades was not signíficant.
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TÀBLE 17

EXTREME GROUP ANOVA

FIELD DEPENDENCE-INDEPENDENCE VS GRÃDES

FDI

GRADE MEANS 32.4 35.6

N2T22

SOURCE OF VARIATION DF SS MS F

ROWS l- l-06.6 l-06.6 l-. 63

RESTDUALS 4L 2680.8 65.4

TOTALS 42 2787.4

Since no significant relationships between field

dependence-independence and grades $¡ere found

hypothesís #g. f is accepted. There !'/as no diference in

grades between the field dependent and field

independent students.
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ã,TTITUDES ÀND KEYBOÀRDING SKILLS

The relationship between basic keyboarding skiIls

and attitudes was examined to see if attitudes r^¡ere

related to the keyboard scores.

TÀBLE 18

REGRESSION STÀTTSTICS

ATTITUDE VS KEYBOÀRD

KEY

MEANS ]-8

AlTÏTUDE

1,23.9

SOURCE OF VARTATION DF SS MS F

LINEAR REGRESSTON ]- 86]-.8 86]..8 2.23

RESTDUALS 56 2L594.8 385.62

TOTALS 57 22456.6

COEFFICIENT OF CORRELATION r = O.2

2
COEFFICïENT OF DETERMINATION r = 0.04

Tab1e l-8 shows a correlation coefficient for

KEYBOARDS and ATTITUDE of r : O.2O and a coefficient of

determination of 12 = 0.04. This means the variation
in attitude due to the effect of keyboarding skill is 4
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Z. Since F ( 1, 56 ) = 2.23 the relationship is not

significant.

TABLE 19

REGRESSTON STATISTICS

ANXIETY vs KEYBOÀRD

KEY

MEANS ].8

ANXIETY

31.0

SOURCE OF VARÏATTON DF SS MS F

LTNEAR REGRESSTON 1 L2.7 I2.7 0.38

RESIDUALS 56 ].843. B 32.93

TOTÀLS 57 1-856.5

COEFFICIENT OF CORRELATION r : 0.10

2
COEFFTCIENT OF DETERMINATïON r : 0.01

The test for attitude consists of the four

subscale of anxiety, confidence, likeability, and

usefulness. Table 1-9 shows the linear regression

statistics with respect to keyboard skills and anxiety.
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The coefficient of correlation for KEYBOARD and ANXIETY

is r: O.l-O and the coefficient of determination r2:

0.01- indicates l- eo of the variation in anxiety was due

to keyboard skill. The F ( 1, 56 ) ratio of 0.38 means

the relationship is not significant.

IIÀBLE 20

REGRESSION STATISTTCS

KEYBOARD Vs CONFIDENCE

MEANS

CONFTDENCE

30.0

SOURCE OF VARIATTON DF SS MS F

LÏNEARREGRESSTON ]. ]-08.4 ]-08.4 2.89

RESTDUALS 56 2098.1 37.47

TOTALS 57 2206.5

COEFFICIENT OF CORRELATTON r _ O.2

2
COEFFICfENT OF DETERMINATION r = 0.05

KEY

t_.8
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Table 20 shows the linear regression statistics

with respect to keyboard skills and confidence. The

coefficient of correlation for KEYBOARD and CONFIDENCE

is r: o.2o and the coefficient of determination r2 =

0.05 indicates 5 Z of the variation in confidence was

due to keyboard skilI. The F ( 1, 56 ) ratio of 2.89

means the relationship is not significant.

TABLE 2L

REGRESSION STATISTICS

KEYBOARD r¡S I,IKEABTIJITY

KEY

MEANS ]-.8

ANXÏETY

29.8

SOURCE OF VARIATION DF SS MS F

LINEAR REGRESSION 1 47 .6 47 .6 1.31

RESTDUALS 56 2032.8 36.3

TOTALS 57 2080.4

COEFFICIENT OF CORRETÀTION r : O.2O

2
COEFFICIENT OF DETERMINATION r : 0.04
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Table 2L shows the linear regression statistics

with respect to keyboard skills and l-ikeability. The

coefficient of correlation for KEYBOARD and LIKEABILITY

is r: o.2o and the coefficient of deter¡nination r2 =

0.04 indicates 4 Z of the variation in anxiety was due

to keyboard skilI. The F ( L,56 ) ratio of 1.31 means

the relationship is not significant.

TABLE 22

REGRESSION STATISTICS

KEYBOÀRD vs USEFUI.NESS

KEY

1.8

USEFULNESS

33.2MEANS

SOURCE OF VARTATION DF SS MS F

LINEAR REGRESSTON ]- 72.O 72.0 3.93

RESTDUALS 56 1026.6 ]-8 . 3

TOTALS 57 ]-098.6

COEFFICIENT OF CORRELATION r = 0.30

2
COEFFICIENT OF DETERMINATION r : 0.09
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Table 22 shows the linear regression statistics

with respect to field keyboard skills and usefulness.

The coefficient of correlation for KEYBOARD and

USEFULNESS is r : 0.30 and the coefficient of

determination t2 = O.09 indicates g Z of the variation

in useful-ness was due to keyboard skiII. The F ( I, 56

) ratio of 3.93 means the relationship is not

significant.

Table 23 indicates no relationships v¡ere found

between keyboard and attitudes including the subscales

of anxiety, confidence, likeability, and usefulness.

TABLE 23

SU}IMÀRY

KEYBOÀRD and ÀTTITUDES

TEST r 12 F

ATTÏTUDE O.2O O. 04 2.23

ANXIETY 0. l-0 0.01 0. 38

CoNFIDENCE O.20 0.04 2.89

LIKEABILITY O.2O O. 04 ]-.31

USEFULNESS O.3O O. 09 3 .93
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Since no significant correlation was shown between

keyboarding skills and attitudes, hypothesis 4 must be

accepted.

Since basic keyboarding ability was defined as the

ability to achieve 20 WPM or more the mean scores and

ANOVA statistics with respect to keyboarding and

attitudes for the basic keyboarding ( KEY

the unskilled keyboarding ( KEY < 20 ) groups was

calculated.

TÀBLE 24

GROUP ÀNOVA

KEYBOÀRD vs ÃTTTTUDE

ATTÏTUDE MEANS

N

KEY > 20

L29.3

32

KEY < 20

L23 .4

26

SOURCE OF VARÏATION

LTNEAR REGRESSION

RESIDUALS

TOTALS

DF

t_

56

57

SS

500. 8

2t955.8

22456.6

MSF

500. 8 r.28

392.L
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Tab1e 24 shows the means of the attitude scores

for the unskill-ed group were lower than the means of

the skilled group as predicted. However the F ( 7'56 )

ratio of I.28 indicates the variation is not

significant. The test for attitude consists of the

four subscale of anxiety, confidence, likeability, and

usefulness. The relationship between basic

keyboarding skills and anxiety was examined to see if

anxiety was related to the keyboard scores.

TABLE 25

GROUP ÀNOVã

KEYBOARD vs ÀNXIETY

ÀNXIETY MEANS

KEY

3L.6

32

KEY < 20

31_. 3

26

SOURCE OF VARTATION

LÏNEAR REGRESSTON

RESÏDUALS

TOTALS

DF

1-

56

57

SS

l_.1_

l-855.4

LB56.5

MSF

t_. l_ 0.03

33.1

Table 25 shows the mean scores and ANOVA



ROLE OF COGNITIVE STYLE

81_

statistics with respect to keyboarding and anxiety for

the basic keyboarding ( KEY > 20 ) and the unskilted

keyboarding ( KEY < 20 ) groups. The means of the

anxiety scores for the unskilled group were

approximately the same as the means of the basic group.

The F ( 1,56 ) ratio of 0.03 indicates the variation is

not significant.

The relationship between basic keyboarding skills

and confidence hlas examined to see if confidence was

related to the kevboard scores. Tab1e 26 shows the

mean scores and ANOVA statistics with respect to

keyboarding and confidence for the basic keyboarding (

KEY > 20 ) and the unskilled keyboarding ( KEY

groups. The means of the confidence scores for the

unskilled group were lower than the means of the basic

groupr âs the hypothesis suggests. However, the F (

L,56 ) ratio of L.38 indicates the variation is not

significant.
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TABLE 26

GROUP ÀNOVÀ

KEYBOARD \¡S CONFIDENCE

KEY > 20 KEY < 20

CONFTDENCE MEANS 29.7 31.6

N3226

SOURCE OF VARTATION DF SS MS F

LINEAR REGRESSION ]- 52.9 52.9 ]-.38

RESIDUALS 56 2T53.6

TOTALS 57 22.6.5

The relationship between basic keyboarding

skills and likeability was examined to see if

likeability was related to the keyboard scores. Table

27 shows the mean scores and ANOVA statistics with

respect to keyboarding and likeability for the basic

keyboarding ( KEY

( KEY

scores for the unskilled group hlere less than the means

of the basic group as the hypothesis predicts. The F

( I,56 ) ratio of 2.39 indicates the variation is not
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significant.

TÀBLE 27

GROUP ÀNOVA

KEYBOARD r¡S LIKEABTLTTY

KEY

LIKEABTLTTY MEANS 29.2 3I.7

N3226

SOURCE OF VARIATION DF SS MS F

LTNEAR REGRESSION ]- 85. 1 85. ]- 2.39

RESTDUALS 56 1995.4 35.6

TOTALS 57 2080.4

The relationship between basic keyboarding skil-ls

and usefulness was examined to see if usefulness was

related to the keyboard scores. Table 28 shows the

mean scores and ANOVA statistics with respect to

keyboarding and usefulness for the basic keyboarding (

KEY > 20 ) and the unskilled keyboarding ( KEY

groups. The means of the usefulness scores for the

unskilled group were lower than the means of the basic

group. The F ( 1,56 ) ratio of 1-.12 indicates the
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variation is not significant.

TABIJE 28

GROUP ÀNOVA

KEYBOARD vs USEFULNESS

KEY

USEFUINESS MEANS 32.9 34.2

N3226

SOURCE OF VARIATTON DF SS MS F

LINEAR REGRESSION 1. 23.O 23.O 1.I2

RESTDUALS 56 l-l-90. 0 20.5

TOTÀLS 57 l2l3.O

Table 29 summarizes the F ratios for the variation

between the means of the skill keyboarding group ( KEY

and attitudes including the subscales of anxiety,

confidence, likeability, and usefulness. The

variations in means found between keyboard skill and

attitudes including the subscales of anxiety,
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confidence, likeability, and usefulness were not

significant.

TABLE 29

SUM}üARY

KEYBOARD GROUPS AND ATTITUDES

KEY < 20 KEY > 20

MEAN MEAN FTEST

ATTÏTUDE

ANXIETY

CONFTDENCE

LIKEABILITY

USEFULNESS

]-23 .4

3L.6

29.7

29.2

32.9

L29 .3 r.28

31.3 0. 03

3l-.6 1.38

31,.7 2.39

34.2 L.r2

Since no sígnificant relationships between

keyboard skill and attitudes were found hypothesis #4.I

is accepted. There l/ì/as no difference in attitudes abut

and learning of computers for the keyboarding and non-

keyboarding students.
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KEYBOÀRDING AND GRADES

The relationship between basic keyboarding skiIls

and grades h/as examined to see if grades was related to

the keyboard scores.

rÀBLE 30

REGRESSION STATTSTICS

KEYBOÀRD vs GRÀDES

KEY

MEANS L7

GRADES

32.3

SOURCE OF VARIATION DF SS MS F

LINEAR REGRESSTON ]- 40.8 40.8 0.55

RESIDUALS .56 4470.3 74.5

TOTALS 57 4511_. i-

COEFFICIENT OF CORRELATION r = 0.l-0

2
COEFFICIENT OF DETERMINATION r = 0.01-

Table 30 shows a correlation coefficient for
KEYBOARDS and GRADES of r:0.1-0 and a coefficient of
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determination of rz = o.Ol-. This means the variation

in grades due to the effect of keyboarding skiI1 is 1

Z. since F ( 1, 56 ) = 0.55 the relationship is not

significant and hypothesis #5 rnust be accepted. There

vras no correlation between keyboarding and grades.

Table 3i- shows the mean scores and ANOVÀ

statistics with respect to keyboarding and grades for

the basic keyboarding ( KEY

keyboarding ( KEY < 20 ) grouPs.

TABLE 31

GROUP ANOVA

KEYBOÀRD VS GRADES

GRADE MEANS

N

KEY

34 .5

36

KEY < 20

3L. 6

26

SOURCE OF VARIATTON

LINEAR REGRESSTON

RESIDUALS

TOTALS

DF

1_

60

6t

SS

L23.9

4387 .2

451-i-. 0

MSF

L23 .9 l_. 69

73.L

The means of the grade scores for the
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unskilled group \./ere lower than the means of the basic

group as the hypothesis suggests. However, since F (

Lr60 ) = l-.69 the variation is not significant.

The means of the keyboarding group are larger than

the non-keyboarding group in the predicted direction.

However, since F ( 1160 ) : I.69 the variation in means

found between keyboard groups and grades was not

significant.

Since no significant relationships between

keyboard groups and grades were found hypothesis #S.f

ís accepted.

ATTTTUDES ÀND GRADES

The relationship between attitudes and scores in

knowledge about and ability with computers (GRADES) was

examined to see if grades depended upon the attitude

scores. Table 32 gives a correlation coefficient of r

= O.1,7 and a coefficient of deterrninatíon of 12:0.03.

This means a 3 ? variation in grades was due to the

effect of attitudes. Since F ( L,58 ) = L.73 the

retationship is not significant.
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TÀBLE 32

REGRESSION STATISTICS

ATTITUDE vs GRADES

ATTTTUDE GRADES

MEANS t23.9 32.6

SOURCE OF VARIATTON DF SS MS F

LÏNEAR REGRESSION ]- L2L.6 L2I.6 1-.73

RESTDUÀLS 58 4088.1_ 70.5

TOTALS 59 4209.7

COEFFICIENT OF CORRELATION r : O.L7

2
COEFFïCIENT OF DETERMINATION r : 0.03

The test for attitudes contains four subscales of

anxiety, confidence, likeability, and usefulness. The

relationship between anxiety and scores in knowledge

about and ability with computers (GRADES) was examined

to see if grades depended upon the anxiety scores.
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Table 33 gives a correlation coefficient of r = 0.10

and a coefficient of determi-nation of Yz : 0.01. This

means Leo of the variation in grades was due to the

effect of anxiety. Since F ( l-,58 ) : 0.35 the

relationship is not significant.

TABLE 33

REGRESSTON STATTSTICS

ÀNXIETY vs GR.ADES

ANXTETY GRÄ,DES

MEANS 3l_.0 32.6

SOURCE OF VARIATÏON DF SS MS F

LINEAR REGRESSION ]- 24.9 24.9 0.35

RESIDUALS 58 4].84.8 72.2

TOTÀLS 59 4209.7

COEFFICÏENT OF CORRELATTON r = O. ].0

2
COEFFICIENT OF DETERMINATION r : 0.01-

The relationship between confidence and scores in

knowledge about and ability with computers (GR.ADES) was
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examined to see if grades depended upon the confidence

scores.

TABLE 34

REGRESSION STATTSTICS

CONFTDENCE \¡s GRÀDES

CONFIDENCE GRÀDES

MEANS 30.0 32.6

SOURCE OF VARIATION DF SS MS F

LINEAR REGRESSION 1- T76.5 1-76.5 2.54

RESIDUALS 58 4033. L 69. s

TOTALS 59 4209.6

COEFFICIENT OF CORRELATION r = O.2

2
COEFFICïENT OF DETERMINATTON r : 0.04

Table 34 gives a correlation coefficient of r =

O.2O and a coefficient of determination of 12 :0.04.

This means 4Z of the variation in grades r^ras due to the

effect of confidence. Since F ( l-,58 ) = 2.54 the
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rel-ationship is not significant.

TABLE 35

REGRESSION STÀTISTICS

LIKEABTLITY VS GRÀDES

COGNITIVE STYLE

92

MEANS

LTKEABILITY

29.7

GRÀDES

32 .6

SOURCE OF VARIATION

LINEAR REGRESSTON

RESTDUALS

TOTÀLS

DF

1-

58

59

SS

L24.4

4085.3

4209.7

MSF

t24 .4 r.77

7 0.4

COEFFTCIENT OF CORREI,ATTON

COEFFICTENT OF DETERMÏNATÏON

r : O.1,7

2
r = 0.03

The relationship between likeability and scores in

knowledge about and abílity with computers (GRADES) was

examined to see if grades depended upon the IÍkeability

scores. Table 35 gives a correlation coefficient of r

= o.L7 and a coefficient of determination of r? = 0.03.
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This means a 3 å variation in grades $¡as due to

effect of likeability. Since F ( 1-,58 ) : I.77

relationship is not significant.

TÀBLE 36

REGRESSION STATISTTCS

USEFUIJNESS VS GRÀDES

+tr ^

the

MEANS

USEFULNESS

33.2

GRADES

33.3

SOURCE OF VARIATION

LINEAR REGRESSION

RESIDUALS

TOTALS

DF

1

58

59

SS

90.9

4LL8. B

4209.7

MS

90. 9

71,. O

F

1, .28

COEFFICTENT OF CORRELATION

COEFFTCIENT OF DETERMINATTON

r - 0.1-5

2
r = O.O2

The relationship between usefuLness and scores in
knowledge about and ability with computers (GRADES) was

examined to see if grades depended upon the usefulness

scores. Table 36 gives a correlation coefficient of r
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= 0.1-5 and a coefficient of detennination of y2 = O.O2.

This means 2 eo variation in grades was due to the

effect of usefulness. Since F ( 1-,58 ) = 1-.28 the

relationship is not sígnificant. Tabl-e 37 summarizes

the coefficients of correlation and deternrination and

the F ratios for the relationships betweeen attitudes,

including the subscales, and grades.

T.ABLE 37

S[]MI,I.ARY

ATTITUDES ÀND GR.ADES

lTEST

ATTITUDE

ANXTETY

CONFIDENCE

LIKEABTLÏTY

USEFULNESS

Ft2r

0. i_7

0.10

0.20

o .1_7

0. 15

0. 03

0. 0l_

0. 04

0. 03

o.02

r.73

0.35

2 .54

1,.77

r.28

Table 37 indicates no relationships were found

between attitudes and grades including the subscales of

anxiety, confidence, Iikeability, and usefulness.
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Since no significant relationship between

attitudes, including the subscales, r,/as found,

hypothesis #6 was accepLed. There was no correlation

between attitudes about and learning of computers and

grades.

ATTIÍUDES VS FIEI,D DEPENDENCE-INDEPENDENCE/KEYBOARDING

The relationship between field dependence-

independence and keyboarding skitl on attitudes was

investígated to find if any significant interaction was

present. Table 38 gives the attitude means for each

group combination of field dependent (FD), field

independent (Ff), basic keyboarding skills (KEY) and no

basic keyboarding ski11s (NOKEY).

To analyze the simple main effects we graph the

KEY/NOKEY attitude scores for the FD leve1 and FI leve1

of scores. Figure L shows the line depicting the

simple main effects are not parallel indicating an

interaction may be present.
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TABLE 38

TABLE OF I{EANS

FIELD DEPENDENCE-INDEPENDENCE ÀND KEYBOÀRD

and

ATTITUDES

FD

KEY

133.9

T27.3

1,30.6

NOKEY

r22.3

I25.8

L24.O

MEANS

r28 .0

t26 .5FI

MEANS

FIGURE ONE

ATTTTUDES
I

FDT/KEY
I

GROTJPS;

140

1.35

ú/)
LJ
C):l
t--
t---

I

NOKEY

I

KÐ/
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Table 39 summarizes the results of the statistical

analysis of main effects and interaction.

TABIJE 39

FACTORIAL ANALYSIS

FIELD DEPENDENCE-INDEPENDENCE AND KEYBOARD

and

ATTITUDES

SOURCE OF VARTATION DF SS MS F

KEYBOARD (A) 1 4l-8. 8 4l-8.8 0.89

FDr (B) 1- 2O.3 2O.3 o. 04

KEYBOARD X FDT 1- 257.1 257.1 0.55

s/AB 35 469.7

Since no statistical relationship is shown

hypothesis 7 must be accepted. There hlas no difference

in attitudes about and learning of computers for the

fiel-d dependent-keyboarding and field independent-
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GRjADES vs FIEIJD DEPENDENCE-INDEPENDENCE/KEYBoÀRDING

The relationship between field dependence-

independence and keyboarding skill on grades $¡as

investigated to find if any significant interaction was

present.

TÀBLE 40

TABI,E OF MEANS

FIELD DEPENDENCE¡,TTDIIBEEÞENCE AND KEYBOARD

and

GR.ADES

FD

FÏ

MEANS

KEY

37 .2

34.2

35.7

NOKEY MEANS

27 .2 32 .2

35.3 34.7

3L.2
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Table 40 gives the grade mean= for each group

combination of field dependent (FD), field independent

(FI), basic keyboarding skilIs (KEY) and no basic

keyboarding skills (NOKEY).

To analyze the simple main effects we graph the

KEY/NOKEY grades for the FD level and FI level of

scores. Figure 2 shows the line depicting the sirnple

main effects are not parallel indicating an interaction

may be present.

FIGURE 2

CRA]DTS

IT]DT/TMY GRÛTJPS

4Cr

5Í'
U)
LiJ
al
at-
LT-()

-ìLl

--t
KE'/

I

NOKEY

25,
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Table 41 summarizes the results of the statistical

analysis of main effects and interaction.

TABI,E 4L

FACTORIÀL ÂNAIJYSTS

FIELD DEPENDENCE-INDEPENDENCE ÀND KEYBOARD

and

GRÀDES

SOURCE OF VARIATION DF SS MS F

KEYBOARD (A) 1 291-.6 29r.6 5.40 *

FDr (B) 1 l-58.4 158.4 2.93

KEYBOARD X FDI 1 381-.0 381-.0 7.06**

s/AB 50 2699.3 54.0

:t p < 0.05

** p < 0.01

The factorial analysis índicates a significant

interaction exists between field dependence-

independence and keyboarding skilt on grades. Since F

( 1, 50 ) :7.06, p < 0.01, wê reject hypothesis #e.
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Interaction effects of field dependence-independence

and keyboarding on qrades v¡ere observed. To analyze

the interaction we inspect the simple main effects

(grade means) in Table 40. Students in the field

dependent keyboarding group have grade means (37 -2)

which are significantly higher than students in the

field dependent non-keyboarding group (27.2) . Students

in the field indpendent keyboarding group had grade

means (34.2) which were not different from the field

independent non-keyboarding grade means (35.3) .

SEX DIFFERENCES

The attitudes of female students was compared with

the attitudes of male students to determine if the

differences in means rÄrere significant.
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TÃBLE 42

MÀLE/FEU.ALE GROUP ANOVÃ

ATTITUDES

FEMALE MALE

ATTTTUDE MEANS 1.22.I 129.5

N 29 31

SOURCE OF VARIATION DF SS MS F

sEx l- 822.8 822.8 2 . 00

RESTDUALS 58 23903.2 4]-2.1,

TOTALS 59 24725.9

Tab1e 42 shours the mean scores and ANOVA

statistics with respect to male/female attitudes. The

means of the attitude scores for the female group !ùere

lower than the means of the male attitudes. However

the F (1, 53) ratio of 2.OO indicates the variation is

not significant.

The anxiety scores of female students was compared

with the anxiety scores of male students to deterrnine

if the differences in means were significant.
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TABLE 43

!.f.Ar,E/rEMAr.E GROUP ÀDTOVA

ANXTETY

FEMALE MALE

ANXIETY MEANS 29.8 33.1

N 29 3l-

SOURCE OF VARIATION DF SS MS F

sEX l_ l_60.1_ 160.1 5.09*

RESïDUALS 58 1,824.8 31.5

TOTALS 59 1,984.9

* p < 0.05

Tab1e 43 shows the mean scores and ANOVA

statistics with respect to rnale/female anxiety scores.

The means of the anxiety scores for the female group

s/ere lower (indicating higher anxiety) than the means

of the male anxiety scores. The F ( 1, 58 ) ratio of

5.09 indicates the variation is significant at p <

0. 05.

The confidence of female students was compared

with the confidence of male students to determine if
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the differences in means were significant.

TABLE 44

MÀI,E/FEuÃ,LE GROUP ÀNOVÀ

CONFIDENCE

FEMALE MALE

CONFIDENCE MEANS 28.2 32.6

N 29 31

SOURCE OF VARIATTON DF SS MS F

sEx l- 286.3 286.3 8.33*

RESTDUALS 58 T992.7 34.4

TOTALS 59 2279.0

P < 0.05

Table 44 shows the mean scores and ANOVA

statist,ics with respect to male/female confidence

scores. The means of the confidence scores for the

female group were lower than the means of the male

confidence. The F ( 1-,58 ) ratio of 8.33 indicates

the variation is significant at p < 0.05.

The likeability scores of female students was

compared with the likeability scores of male students
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to determines if the differences in means were

significant.
TÀBLE 45

r.f.ALElFEr,f.ALE GROUP ÀNOVA

I,IKEABII,ITY

FEMÄLE MALE

LTKEABILITY MEANS 30.]- 30.3

N 29 31

SOURCE OF VARIATION DF SS MS F

sEx l- 0. 3 0. 3 0. 0l-

RESTDUALS 58 2407 .8 4l- . 5

TOTALS 54 2408.1,

Table 45 sho$ts the mean scores and ANOVA

statistics with respect to male/female likeability

scores. The means of the likeability scores for the

female group were marginally lower than the means of

the male attitudes. However the F ( l-,58 ) ratio of

o.01 indicates the variation is not significant.

The usefulness scores of female students was

compared with the usefulness scores of male students to
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determine if the differences in means were significant.

TÀBI,E 4 6

MALE/FE!,fAI.E GROUP AI{OVÀ

USEFULNESS

FEMALE MALE

USEFULNESS MEANS 33.9 33.5

N 29 31

SOURCE OF VARTATTON DF SS MS F

sEX l- 2.2 2.2 0.11

RESTDUALS 58 l-1-95.5 20.6

TOÎALS 59 L1-97 .7

Table 46 shor,,ts the mean scores and ANOVA

statistics with respect to male/female usefulness

scores. The means of the usefulness scores for the

female group were rnarginally higher than the means of

the male usefulness scores. However the F ( 1158 )

ratio of o.1l- indicates the variation ís not

significant.
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Table 47 summarizes the F ratios for the variation

between means for the male and female attitudes,

including the subscales of anxietyr. confidence,

likeability, and usefulness. The variations in means

found between male and female attítudes were not

significant. However, it was found that the variations

between male and female anxiety scores and the mal-e and

female confidence scores were significant at p < 0.05.

TABLE 47

SUM}ÍJARY

MJATJE ÀND FEMALE ÀTTITUDES

TEST

ATTTTUDE

ANXIETY

CONFTDENCE

LIKEABÏLÏTY

USEFULNESS

FEMÀLE

I,fEAN

T22.L

29 .8

28.2

30.1_

33.9

MÀ,LE

}ÍEAN

1,29 .5

33. L

32.6

30.3

33.5

F

2.OO

5. 09

8.33

0. 01

0. t-1_

*

tç

* - p < 0.05

The results

rejected. Female

indicate hypothesis # 9 must be

students demonstrated different
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attitudes with respect to anxiety and confidence than

male students.

The grades of female students were compared with

the grades of male students to determines if the

differences in the means were significant. Table 48

shows the mean scores and ANOVA statistics with respect

to male/female grades. The means of the girades for the

female group v¡ere slightly higher than the means of the

male grades. However the F ( 1, 66 ) ratio of 0.09

indicates the variation is not significant.

TABLE 48

MALE/FEI'I.ALE GROUP ANOVA

GRADES

FEMALE MALE

MEANS 33.1- 32.5

N 33 35

SOURCE OF VARIATTON DF SS MS F

ROWS l- 6.4 6.4 0. 09

RESIDUALS 66 4858.4 73.6

TOTALS 68 4864.8
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Table 48 indicates no significant difference

exists between the means of male and female grades.

Therefore, hypothesis #l-0 nust be accepted. There was

no difference in grades between male and female

students.

The attitudes of foreign (visa) students was

compared with the attitudes of regular status students

to determines if the differences in the means v/ere

signifícant. Tab1e 49 shows the mean scores and ANOVA

statistics with respect to visa/regular status

attitudes.
TABLE 49

VISA/REGUT,AR GROUP ÀNOVA

ATTITUDES

VISA REGULAR

ATTTTUDE MEANS 1-23.3 ),26.9

N2039

SOURCE OF VARIATION DF SS MS F

sEX l- L7 6.6 17 6.6 0. 4l-

RESIDUALS 57 2432.L 426.7

TOTALS 58 24496.L
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The means of the attitudes for the visa group lvere

lower than the means of the regular status students.

However the F ( 1-,57 ) ratio of 0.4L indicates the

variation is not significant.

The anxiety scores of foreign (visa) students was

compared with the anxiety scores of regular status

stud.ents to determine if the differences in means were

significant. Table 50 shows the mean scores and

ANOVÀ statistics with respect to visa/regular anxiety

scores.

TÀBLE 50

VrSÀ/REGULAR GROUP ÃNOVA

ANXIETY

VISA REGULAR

ANXIETY MEANS 3O.O 32.3

N2039

SOURCE OF VÀRIÀTION DF SS MS F

STATUS ]- 75.L 75.I 2.24

RESTDUALS 57 1-909.6 33.5

TOÎALS 58 L984.7
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The means of the anxiety scores for the visa group

were lower (indicating higher anxiety) than the means

of the regular students anxiety scores. The F ( 1, 57

) ratio of 2.24 indicates the variation is not

significant.

The confidence scores of foreign (visa) students

r4ras compared with the confidence scores of regular

status students to determine if the differences in

means were significant.

TÀBLE 5I.

vrsÀ/REGUr.ÀR GROUP ANOVA

CONFTDENCE

VISÀ REGUI,AR

CONFTDENCE MEANS 3O.O 30.6

N2039

SOURCE OF VÀRIAÎION DF SS MS F

STAÎUS l- 5.9 5.9 0. l-4

RESIDUALS 57 2432.2

TOTALS 58 2348.1,
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Table 5l- shows the mean scores and ANOVA

statistics with respect to visa/regular confidence

scores. The means of the confidence scores for the

visa group v/ere slightly lower than the means of the

regular students confidence scores. The F ( L, 57 )

ratio of 0. l-4 indicates the variation is not

significant. The likeability scores of foreign (visa)

students was compared with the likeability scores of

reguJ-ar status students to determine if the differences

in means were significant.

TÀBLE 52

vrsÀ,/REGULÀR GROUP ÀNOVÃ

I,IKEABII,ITY

LIKEABILITY MEANS

N

VÏSA

30.2

20

REGUI,AR

30.1_

39

SOURCE OF VARÏATÏON

STATUS

RESTDUALS

TOTALS

DF

L

57

54

SS

0.0

237 4.L

237 4 .1,

MSF

0.0 0. 0

4!.7
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Table 52 shows the mean scores and ANOVA

statistics with respect to visa/regular likeability

scores. The means of the likeability scores for the

visa group were effectively the same as the means of

the regular students likeability scores. The F ( 1, 57

) ratio of 0.0 indicates the no variation The

usefulness scores of foreign (visa) students was

compared with the usefulness scores of regular status

students to deternrine if the differences in means hlere

significant.

TÀBLE 53

vrsÀ/REcutAR GRoUP ANOVA

USEFULNESS

USEFULNESS MEANS

VISA

33.2

20

REGUÏ,AR

33.9

39

SOURCE OF VARTATION

STÀTUS

RESTDUALS

TOTALS

DF

l_

57

58

SS

6.4

tL72.B

Lr79.2

MSF

6.4 0. 31-
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Tab1e 53 shows the mean scores and ANOVA

statistics with respect to vj-sa/regular usefulness

scores. The means of the usefulness scores for the

visa group hlere marginally lower than the rneans of the

regular students usefulness scores. The F ( 1, 57 )

ratio of O.3l- indicates the variation is not

significant. Table 54 summarizes the F ratios for the

variation between means for the visa and regular status

student attitudes, including the subscales of anxiety,

confidence, Iikeability, and usefulness.

TABLE 54

SUMMJARY

VISA ÀND REGULAR STÀTUS AT1TITUDES

TEST

ATTTTUDE

ANXÏETY

CONFTDENCE

LIKEABÏLITY

USEFULNESS

VISA

MEAN

1,23 .3

30.0

30.0

30.2

33.2

REGULAR

MEAN

1,26.9

32.3

30.6

30.1

33.9

F

0.4i_

2.24

0. 14

0. o0

0.31

Since table 54 indicates variations in means found
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found between foriegn (visa) students attitudes and

regular status students attitudes, including the

subscaÌes, $¡ere not significant, hypothesis fi11- must be

accepted. There t,i/as no difference in attitudes between

foreign and regular students.

The grades of foreign (visa) students was compared

with the grades of regualur status students to

deterrnines if the differences in the means v/ere

significant.

TÀBI,E 55

vrsÀ/REGur,AR ÃNOVA

GR.ADES

VISA REGUI,AR

GRADE MEANS 38.2 3]-. ]-

N2539

SOURCE OF VARTATÏON DF SS MS F

STATUS t- 612.3 612.3 9.50 **

RESIDUALS 62 4252.6 64.4

TOTALS 63 4864.8

**-p<0.0i-
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Tab1e 55 shows the mean scores and ANOVA

statistics with respect to visa/regular grades. The

means of the grades for the visa group rtlere higher than

the means of the regular students grades. The F ( 1,

62 ) ratio of 9.50 indicates the variation is

significant at p < o.l-. À significant difference

exists between the means of visa and regular status

student grades at a p < 0.0L Ievel. Therefore,

hypothesis #12 must be rejected. There r''las a

difference in grades between foreign and regular status

students.
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v. RESULTS, DTSCUSSTON, ÀND CONCLUSTON

There r4las no relationshíp between field

dependence-independence vs attitudes, and field

dependence-independence vs grades, and no varj-ation in

means of the atitudes or grades lrlas found between the

extreme groups (top and bottorn thirds of FDI scores).

No correlation was established between FDf and

keyboarding. However, when students ï¡ere divided into

the keyboardíng/poor keyboarding groups it was found

the keyboarding group had significantly lower FDI

scores with F (i-,55) = 5.08 p < 0.05.

No relationship was established between

keyboarding and attitudes although the correlation

between keyboarding and the sub-scaÌe of usefulness

approached significance for the F (L,20) ratio of

3.93. No variation in means was found when students

r,rrere divided into keyboarding/poor keyboarding groups.

The relationship between keyboarding and grades

was not significant and the grades of the keyboarding

group were not significantly higher than the poor

keyboarding group.

No correlation existed between attiudes, including
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the subscales of anxiety, confidence, likeability, and

usefulness, when compared to grades.

The comparison of the attitude means for the

combination of field dependence-independence and

keyboarding found the means of the field dependent/no

keyboarding group to be less than the other groups in

the expected direction. However, the difference was

not significant. It should be noted the smal-I Nrs for

the field dependent/poor keyboarding ( N : L0 ) and the

field independent/keyboarding group ( N : 6 ) make

these results tentative.

The comparison of the grade means for the

cornbination of field dependence-independence and

keyboarding found the means of the field dependenL/no

keyboarding group to be less than the other groups in

the expected direction. The difference h/as significant

between the field dependent/keyboarding and the field

dependent/poor keyboarding groups with F ( 1',28 ) :

23.2O, p < O.OL. ÀIso the difference was significant

between the field dependenE/ poor keyboarding group and

the field independent/poor keyboarding with F ( 1'31- )

:9.72, p < 0.01-.

The comparison of the grade means also indicated
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the field dependent/no keyboarding group to be less

than the field independent/keyboarding group in the

expected direction. The F ratio ( L,zO ) = 3.93

approached significance. rt should be noted the smal-I

N for the field independent/keyboarding group ( N : I )

make this result tentative.

MaIe students did not have more positive attitudes

than the fernale students although the means of the mal-e

scores rdere higher than the females the difference was

not significant. However, investigation of the

variation of scores of the subscales revealed femal-es

had more anxiety, F ( l-'58 ) : 5.09, P ( 0.05, and

less confidence, F ( L158 ) = 8.33, p < 0.05 than

ma1es. No significant differences were found between

male and females for the subscales of likeability and

usefulness.

There were no significant differences between

males and females with respect to grades.

There was no significant difference between visa

and regular students in the comparison of attitudes,

including the subscales of anxiety, confidence,

likeability, and usefulness. The grades of the visa

students were significantly higher, F ( L'62 ) = 9.50,
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p < 0.01-, than the regular students.

DISCUSSTON

No correlation was found between attitudes and

field dependence-independence, keyboarding, oy grades.

fn general students had positive attitudes towards

computers and recognized their usefulness in modern

society. Analysis of extreme groups of field

dependence-independence again showed no significant

results although the mean scores most often varied in

the predicted direction.
Sex differences were observed for the anxiety and

confidence subscales of the attitude test. Females had

more anxiety and less confidence with computers than

males. These findings are consistent with other

studies in the areas of mathematics and science as

predicted. ff females demonstrate more anxiety and

less conf idence than males, wê may need to f ind TÁIays to

encourage girls to pursue areas of personal interest

which do not meet traditional expectations. Seminars

and special events could be used to promote positive

role models in the science and mathematics fields, and
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female students should be provided with opportunities

to interact with other female students who possess

similar interests and aptitudes. AIso, early

introduction of computers, and experience with

computers, have been shown to lead to more posJ-tive

attitudes (Loyd & Gressard, 1984). Early use, and

experience with computers for girIs, could be used to

alleviate some of the differences in anxj-ety and

confidence !üe observe nohl.

Cu1tura1 differences in the study showed foreign

students performed significantly better in grades than

regular status students. These results are not

unexpected and reflect a great motivation on the part

of foreign students to achieve in order to continue

their studies.

The construct of field dependence-independence was

expected to influence attitudes, keyboarding, and

grades. An examination of the data indicates that no

correlation was found between FDï and attitude,

keyboarding, or grade scores. A further examination of

the extreme groups of FDI scores yielded no better

results. However, it was found that students who had

basic keyboarding skills were significantly more field
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dependent than students who are not field independent.

This significance v/as in the opposite direction .than

predicted which may suggest the characteristics

associated with field independence cannot be assumed to

be the same characterj-stics which would lead to greater

proficiency in keyboarding. Field dependent students

prefer a more social orientation, and perhâPs, the

interaction with a keyboard provides a kind of

involvement with the environment preferred by this

cognitive style. As weIl, it is possible field

depend.ents would prefer the structure provided by the

keyboard as opposed to field independent persons who

woul-d prefer to impose their own structure on the

external field. Further research is necessary in this

area in light of the effects of keyboarding with grades

for field dependent students.

Students who were field dependent, and had basic

keyboarding skíIls, had significantly higher grades

than students who were field dependent, and had poor

keyboarding skills. The rationale of the hypotheses

suggests that field dependent students would be

distracted by the keyboard, they would find the

computer impersonal, face frustration with arnbiguous
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tasks, bê sensitive toward negative feedback from

computer software and therefore, show more negative

feelings and lower ability with computers. The

results, with respect to grades, support this

hypothesis for field dependent students who have no

keyboarding experience. Fietd dependent students who

have basic keyboarding skills seem to have found a

rnediating mechanism which helps allevíate the

distractions presented by the irnrnediate environment

while working with computers. This conjecture is also

supported by the observation of no effects of

keyboarding on grades for students who are field
independent. It seems students who are field
independent do not require an external mediator to

improve their abilities with computers. Students who

v¡ere field independent and show poor keyboarding skills

were able to perform as well as students who were field
independent with basic keyboarding abilities. Field

independent students possess greater analytical skills

and would not be influenced or distracted by the

keyboard. Their preference for discovery and their
ability to impose structure where no inherent structure

exists would suggest, âs this study shows, that
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keyboarding ability will neÍther help nor hinder their

abilities with computers.

CONCLUSION

Further research is suggested with respect to

individual differences in cognitive style and the role

of keyboarding. Careful consideration should be given

to introducing keyboarding to as many students, âs

early as possible. If we fail to provide the

necessary keyboarding skilIs to field dependent

students we effectively restrict their choices, and

opportunities in the modern culture where keyboarding

and computers assume more predominant roles throughout

the workforce and modern society on a daily basis.
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ÀPPENDIX A

SJIIVEY OF ATTITI.JDES TCT^JARD LEARNII'G ABCIJT, AND hÐ'RKI}N $JITH CE{zuTRS

Brenda H. Lovd and Clarice P. Gressard
LJnivêrsity of Virginia

Ihe purpose of [his surwey is to gaEher inforrnaEion concern-ing people's aLtitudes tor..¡ard
learning abouE and r;orking r,'ith cornpuEers. It should Eake about five mi-nutes Eo compleLe
this survey. Àll responses are kepE confidenCial. Please return Ehe sttrvev to your
instructor r,hen vou are finished.

Please fill in the inforrnation belor¡

l.

+. Course enrollmenE: Daca 202 ( )

Conrputer Science 205 ( )

Cther ( )

n\fnrtER AMITIJDE SCALE

]eloi; are a series of statements. There are no correct anstvers to Ehese sLateír€nts. Thev
rre Cesigned to permit you to indicate the extent to r-trich you agree or disagree ruiCh Ehe
Ldeas expressed. Place a check rnark in Ehe parenEheses wder the label r'trich i-s closest
-o your agreenenE or disagreen€nt with the sLaternents.

SErongly Siightty StightLy Stronglv

Age: l. Sex: n:e]e ( /) fer.'ale (

Date:

Current

.l.øê ree _Disagree Disagree

Computers do not scare ne aE all.

I'm no gocd rrith compu[ers.

I r.ould I ike r,orking r';ith compu[ers.

I r;ill use cLìrr,puters ffËrnv tv'âVS in m,"- iife.

t'Jorking ç'ich a compLlter would nrake nre very'
ner\,'ous.

lì

()

()()

()()

() ( I

I

()

()

()

()

I
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6. Generall,,' I riould feel OK about trying a new
problem on the cornputer.

7. The challenge oi solr¡ing problems with
co.nputers does not appeal to rîe.

8. I-earning abcut computers is e çaste of tine.

9. I do not feel threatened r"tren oLhers talk
about computers.

0. I don't chink I r,ould do advanced cornouter
t,'ork.

I. I thi-rk r,'orking r;ith computers r^.rou1d be
enjoyable and stim.llating.

, 1 ^^-.: *^ ^L-L. ¡--<crr r.¡!rrg al.Ðut cornputers is worthr"trile.

3. I feel agressive and hostiie torvard cornputers.

4. I am sure I cc,uld do work r*,ith conrputers.

q tríã.-;ñã ^.,tsJ. r r6u! rr rË t-lLrL computer probl en:s does not
appeal. to re.

'). I 'l I need a firm nestery of computers for
nry fuLuie r''ork.

7 . It wotrldn't bother ne at al I to take
ccmpuLer courses.

ì. I'm not Ehe tvpe to do ç,e11 rrith cønputers.

l. l^lhen there is a problem with a cornputer
rur that I can't inmediatelv sotve, I r,rculd
stick vrith it u-rtii I have the ans,*,er.

t. I expect to have little r-rce for cqnouters
ir *y- dailv 1ife.

. Computers nnke me feel uncornfortable.

. I am sure I corrld learn a cornputer languge.

. I don't uxierstarrì hor,' sorne people can sp€rd
so nuch tine r,'orking rçith computers and seem
to enjo_v if .

(l

()

()

()

()

()

()

()

()

(l

()

()

()

()

(ì

(ì

tì

1ì

()

()

()

()

()

()

()

()

()

()

()

()

()

rì

t)

()



24. I can'[ think of anv rvav that I r,'ill use

, compu[ers Í.n nn' career.

25. I r.'ould feei at ease in a cornputer class.

26. I thirk using a computer rrculd be very harcl

, for me.

27. Once. I star[ to rr'ork r'rith the cornDuter. I
r"ould fird it hard to stop.

28. Knotuing hor-' to r,'orl< r"iLh compufers will
increase mv job pnssibilities.

7-9. I geE a sinking feeling tr'hen I think of
twing to rrse a computer.

]0. I could ger good grades in computer
courses.

ll.. I will do as little work wiLh corncRrters as
possible.

l7-. AnyEhing that a comgrLer can be used for,
I can do just as r^rell scne other eray.

13. I r,¡ould feel cornfortable r+orking wiEh a
ccnputer.

l'4. I do not thi.nk I cotrld handle a cornpr-rter
course.

15. If a problem is left ursolved in a
ccrnputer class, I rvould contirn:e Eo
thirk about it afterr^¡ard.

i6. It is importanc to nB to do well in
ccrnpuLer classes.

i7 . Conrputers nral-:e rne feel uneasy and
confused

i8. I have a lot of self-confidence qfìen
it conres to r.rorking r^rith ccrnputers.

9. I do not enjoy Ealking with others about
cornputers.

0. t^Jorking rrith computers r,¿ill not be
important to ne in my lífe's work.
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()

()

(ì

()

()

()

()

()

()

()

r)

(l

(ì

(ì

()

()

()

()

()

()

()

()

()

()

()

()
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APPENDIX B

SAUPLE KEYBOARD TEST

TII€ DRILLS

ffiILL 1 (t\A€) (TII'1E)

LiI has læld all tl-'Ê staff at a set shif t. It is,
I said it is ideal at Jade Lake. Lilie l-ras a jet.

(1O r"¡ords first line, 10 words secs-rd line, ä words total)

G^lAf

30s éOs

2,J 10
40 v)

DRILL 2 (i\AfE) (TItfE) 30 s & s

Kal set ttæ test last. Jake Siil has least sales. 7O 10
Hide it as it is data. Di is at last at the site, 40 20

(1O r^¡ords first line, 10 words second lÍne, ð words total) -

DRILL #3
G{^ixJ-1

Taste tl-e old food to see if it is fit to eat. Fie æ 10
used tl-e desk less after he sold it to Flora. 3A 19 _

(1O r^prds first line, 9 rn¡ords second line, 19 words total)

SOs &sDRILL 4 (N]ê¡'E) (TII.lE)

l-þ or sl-e did it to us for lìer. Ask if Ted is due æ 10
at tl-e office. He is l-ere. 50 15

(10 r"prds first line, 5 n¡ords second lÍne, 15 words total)
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DRILL 7 (f\ê,1€)

Zaza told HeidÍe st-e could use the of f ice address,
is it located at Suite 39 at 78? Jake Street East?
Flo could teli a joke: Dia cs-¡Id tell a tail tale,
Cir=ck that data fir=t for tl-e costs sl-re asked for.

(1O words each line, 2 minute= to fÍnish -for 20 Gl^Jâf)

EXTE|{DÐ T\?II!G

Each day everyo¡e of uE is faced with the problem of çetting
thinçs done on a limi'.ed arrci-rnt of time. Tl-ìe most effecti.¡e
h:=iness pe-rple are 'i.l-¡= ones p,¡l-o be-=t soLve this problem.

If we learn Þow to ê=srlrle respocrsibility, hre can enhance our
vêlLre r,lithin the orçanization, As a result, our jobs becone
r,.cre of a chal lenee ånd rnore rewardinq

Did you realize that rnany errors in keying are tFe result of
boCy positioning at tir= rnachine? If you find you are making
frequent errÐrs on tl-e first-re¡ keys, it may b= because yolt
are sitting tæ close to the machine, This makes tl-re elbows
stick ct-.rt and rrÐves tl-,le hands or.lt of aLionrnent,

AIso, if y,r-r discover that you are making frequent-errors in
tfp third-ro+r keys, it could be that yql åre sitting too far
away froin the machine. Ys¡ st-rruld position yourseì.f so that
yo-rr arms faì. I loosely to tf¡e sides of your body. Place tl-re
chair so thêt there is only a handspan of sFsce betr,een body
and machine.

SometÍmes you will find errors are clustered on the riçht or
tl-e left side of tl-re keyboard. It may be that yolr have for-
çotten to centre yo-rr body oppo->ite the J key. If your key-
board is t¡nattacH, it may t-rave shifted to the right or the
lef t. Also, if yo,.r t-nid yanr elbows tiqht against ycur body
ratl-er than læsely, yo,-rr hands wilI be ot¡t of aliçnnent.

t46
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APPENDIX C

GEFT SAMPLE

v Y vvv\7\
GROUP

EM BEDD ED
FIGURES TEST

\-ô.-ô..â. '¡. zL, /F,

By Philip K. Oltman, Evelyn Raskin, & Herman A. Witkin

Name -'

Today's date Birth date

lNSTRUcrloNS: This ¡s a test of your aþility to find a simple form when
it is hidden within a complex pattern.

Here is a simple form rvhich we have labeled ,,X":

This simple form,
below:

f igure

COGNTTÏVE STYLE
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Sex

X

N.t| \t>,-/L'/
named ''X", is hidden within the more complex

Try to find the simpre form in the comprex figure and trace ir in pencit
directly over the rines of lhe comprex figure. rt ¡s the SAME srZE, in the
SAME PRoPoRTroNS, and FACES rN THE SAME DrREcfloN within rhe
complex figure as when it appeared alone.
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APPENDIX D

SOFTWARE VATJIDÀTION

output given is from Lotus L-2-3 program written

by the author for linear regression and ANOVA

comparison for sample data from Keppel & Saufley

(1e80).

ANOVA

KEPPEL & SATFLE'y (1980)
PG 66-80

5-00
3-00
4_00
4-00
6-00
1_00
3_00
4-00
6_00
4-00

40-00

13-00
9-00

10_00
8-00
9_00

L2-OO
8_00

12-00
10_00
9-00

100-00

xrà

25_00
9_00

16_00
16-00
36_00

1-00
9_00

16-00
36_00
16-00

180_00

YYz

169_00
81-OO

100_00
81-00
81-00

L44-ffi
&4_00

L44-@
100-00
81_00

1028-00

SOURCE

BEI}IEET{
T{I1T{IN

ss

1_OO- 180-00
18_00 48-00

19-00

F

180-00 67-50
2-67



LINEAR REGRESSION

KEPPEL & SAUFLEY (1980),
w 924-34L

SSx
L749_73

ssv
1160_93

sPnr

1089-47

SS lÍ-n neg

678_35

HEAITS

xy
HEIGTfT I{EIGfT
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xxz

150-0
154-0
168-0
162-0
152_0
155_0
178-0
1&3_0
173-0
179-0
L74_O
165_0
182-0
183-0
160_0

2498-O

w
3136-00
2916-00
3025-00
3364-00
2401-OO
4096_00
5041-00
3844_00
3249-00
5625_00
6400-00
3600-00
5625-00
4900-00
3600_00

xàT¡

8400_0
8316-0
9240_0
9æ6-0
7448_O
9920-0

12638_0
10106_0
9861-0

134125-0
13920-0
9900-0

13650-0
12810-0
9600_0

56-0 ?zffi_O
54_0 237L6-O
55-0 2;8224_0
58_0 26244-0
49-0 23104-0
&_0 24A?Ã_O
71_0 31684_0
62-O 26569_0
57-O 29929-0
75-0 32041-0
80-0 30276-0
60-0 27?2Ã-A
75_0 33124_0
70_0 33489-0
60_0 25600-0

946_0 4L7750_O ffi?2-0 158630-0

x
156- 1

SOITRCT SS

tIN REG 678-35

RESIUIAL ß2-58

Ïtnal 1160-93

678-35 L8_27

37 -L2

Y
59_1

df

1-0

13-0

14-00

HS

2
R-ft= 0,8 0-58
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ÀPPENDIX E

LET'TER OFCONSENT

Dear Participant:

Thc purpose of this study is to examine the relationship between a person's cognitive srylc, their
keyboarding experience, and their attitudes towards learning about computers.

I am requesting you complete the three tests necessary for me to conduct the research:

1.. Keyboarding - a short test of your accuracy and speed.

2. Attitudes - a survey of attitudes towards computers.

3. Embedded Figures Test - a simple selection of shapes and patterns from geometric figures
which reflects your cognitive sfyle.

Tests one and trvo are very short (5 - 10 min each) and wiil be administered in class now and at the
end of the year. The embedded figures test will be given as time permits and is completed in 15 - 20

min. All test results are confidential and will only be used for the purposes of this research project.
Students are able to withdraw from the project without penalty. Overall results of the research and any
further information mav be obtained bv contacfins:

Mr. D. Metz
Rm 208 Wesley Hall
University of Winnipeg
186-924L

CONSENT FORM

I

SIGNED

agree/disagree to participate in the above study.

DATE

Parents signature required ifsubject is under eighteen years old.


