


8215795

Schallhorn, Mary Margaret

THE EFFECT OF A COGNITIVE STYLE MAPPING PROGRAM ON
ACHIEVEMENT OF COMMUNITY COLLEGE STUDENTS WITH INTERNAL
LOCUS OF CONTROL AND EXTERNAL LOCUS OF CONTROL

The University of Oklahoma PH.D. 1982

University
Microfilms
International 3o zeeo Road, Ann Arvor, M1 28106
Copyright 1982
by
Schallhorn, Mary Margaret
All Rights Reserved







PLEASE NOTE:

In all cases this material has been filmed in the best possible way from the available copy.
Problems encountered with this document have been identified here witha checkmark_ v__.

b
.

©® ® N o O » O D

-t —
-t o
- -

12,
13.
14,
15.

Glossy photographs or pages

Colored illustrations, paper or print_

Photographs with dark background

lllustrations are poor copy

Pages with black rﬁarks, not originalcopy___

Print shows through as there is text on both sides of page
Indistinct, broken or small print on several pages __4_/_

Print exceeds margin requirements

' Tightly bound copy with print lost in spine

Computer printout pages with indistinct print

Page(s) lacking when material received, and not available from school or
author.

Page(s) seem to be missing in numbering only as text follows.

Two pages numbered . Text follows.

Curling and wrinkled pages

Other

University
Microfilms
International







THE UNIVERSITY OF OKLAHOMA

GRADUATE COLLEGE

THE EFFECT OF A COGNITIVE STYLE MAPPING PROGRAM
ON ACHIEVEMENT OF COMMUNITY COLLEGE STUDENTS
WITH INTERNAL LOCUS OF CONTROL AND

EXTERNAL LOCUS OF CONTROL

A DISSERTATION
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment cf the requirements for the
degree of

DOCTOR OF PHILOSOPEY

BY
MARY MARGARET SCHALLHORN
Norman, Oklahoma

=982




THE EFFECT OF A COGNITIVE STYLE MAPPING PROGRAM

ON ACHIEVEMENT OF COMMUNITY COLLEGE STUDENTS

WITH INTERNAL LOCUS OF CONTROL AND

EXTERNAL LOCUS OF CONTROL

APPROVED BY

v :
7%f fzé—‘ Flcgat

NopiTon 0 HECL

DISSERTATION COMGi;TEE




ACKNOWLEDGEMENTS

It is with deep appreciation that I wish to thank my doctoral
committee, Thcmas Hill, Herbert Hengst, William Graves, Harold Huneke,
and Curtis McKnight for their guidance in the pursuit of my higher
education. Thomas Hill &as .chairman of my committee deserves special
thanks for his patience, undersctanding and support. I also want to
thank William Graves for his assistance with the srtatistical pro-
cedures for this dissertation and Herbert Hengst for his personal con-
cern for the progress of my doctorzl work.

The mathematics faculty at South Cklahoma City Junior College
deserve a special commendation for their support of and participation
in the experimental stage of the research. Judv Mee, Gus Pekara, Elsie
Milliron, Linda Wilkes, Juanola Garriott, and Jim Maisano taught classes
involved in the study. A special thanks goes to Ann Martin for her
advice and support throughout my doctoral program.

I want to thank my family, for without their continued support
throughout mv graduate career, the culmination in this dissertation mav
never have occurred. I especially want to thank my parents, Marge and
Oiiver Nelsor, for instilling in me from very early in my life the
realizaticn of the importance of and the appreciation for education.

To my sons, Mark, Andy, and John, goes the sincerest appraciation for
enduring the many large and small inconveniences that go with living

most of their lives with a graduate student for a mother.

iii




TABLE OF CONTENTS

LIST OF TABLES ¢ + ¢ ¢ ¢ « o o ¢ o & « & o
Chapter
I. INTRODUCTION . . « & ¢ v & v v v v o« o

« Background and Rationale
Definition of Terms
Statement of the Problem
Hypotheses

II. REVIEW OF RELATED LITERATURE . . . . . .

Cognitive Styles
Locus of Control
Cognitive Style and Locus of Contrcl
Hill's Cognitive Stvle Mapping Model

ITI. DESIGN OF THE STUDY
Sample
Procedure
Instruments
Data Analysis
IV. FINDINGS OF THE STUDY . . . . . « .« . .
Results Concerning the Pretest and
the I - E Scale
Results Concerning the Posttest
V. CONCLUSION . . v v v v + & . &
Summary of the Study
Inferences
Recommendations
BIBLIOGRAPHY . . . . v ¢ ¢ v ¢ 4o v o o o « o &
APPENDIX A FORMS USED IN THE STUDY . . . . .

APPENDIX B RAWDATA . . . . . . . . . . .

iv




LIST OF TABLES

I. Class Meeting Timas ., . . . . .
IT. Design of the Experimernc . . . . . .
TITI. Locus of Control Statistics . . . . . .
IV. Pretest Statisties . . . . . . . . . .
V. Analysis of Variance for the Pretest
VI. Posttest Statisties (uncorrected) .
VII. Corrected Posttest Stzcistics
VIII. Analysis of Covariance of Pesttest
IX. Simple Main Effects Tests .
X. Raw Scores for the Control Groups . .
XI. Raw Scores for the Treatment Groups

XIT. Learning Methods Check List Tally .




THE EFFECT OF A COGNITIVE STYLE MAFPING PROGRAM
ON ACHIEVEMENT OF COMMUNITY COLLEGE STUDENTS
WITH INTERNAL LOCUS OF CGNTROL AND

EXTERNAL LOCUS OF CONTROL

CHAPTER I

INTRODUCTION

Background and Ractionzle

Educators have developed many and varied techniques to improve
the process of education. The emphasis recently has changed from ed-
ucation for 21l to education for each individual. As Cross has said

American higher education has worked haré for the past

quarter of a century to achieve educational opportunity

for all. It looks very much as though we shall spend

the remaining vears of this century working to achieve

education for each. (Cross 1975, p. 3)

Bruner and Bioom nave indicated that high percentages of people
should be able tc learn. Brumer says . . . any subject can be taught
etfectively in some inﬁellectually honest form to any child at any stage
of development." (Brumer 1961, p. 33) Bloom in his theory of mastery

learning has suggested that 90 percent of those who are interested in

learning should be able to do so. According to Bloom,
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. . . if students are normally distributed with respect

to aptitude, but the kind and gqualicy of instruccion

and learning time allowed are made appropriate to the

characteristics and needs of each learner, the majority

of students will achieve mastery of the subject. And,

the correlation between aptitude mezsured =zt the

beginning of instructicn and achievement measured at the

end of instruction should approach zero. (Bloom 1976,

p. 4>

Various methods of individualized instruction have been devel-
oped to meet the differing aeeds of students. Programmed inscruction,
individually paced materials, audio-visual aids, computer assisted
instruction, and peer tutors are examples. Snow (1976) and McKeachie
{1963) point out that none of the innovations has been a panacea.

One reason for the host of experimental comparisons

resulting irn ncn-significant differences may be

simply that methods optimal for some students are

detrimental to the achievement of others. (McKeachie

1963, p. 1157)

A mere recent development, then is to personalize educaticn by
making available to each student those modes of learning that will be of
the most benefit to that student. Progress has been made as McKeachie
and Kulik (1975) note in a 1975 review of educational research. Individual
differences and their interactions with the learning process have been
researched extensively, but still there are few simpie generalizations
"because education really is complicated" (McKeachie and Kulik 1975,

p. 199). Martin (1976) recommends that pcst secondary education needs

to improve its ability to match students to the kinds of instruction that
will be most beneficial to them if the institutions are to serve the
needs of the older student population.

Cognitive style and locus of control are two comstructs of

individual differences that have been considered in terms of their



interactions with learning. 'Cognitive style"” refers to an individual's
"contrasting modes of functioning (which represent) an individual's
characteristic and pervasive manner of processing the information re-
ceived from within and from the world arcund him" (Witkin and Cox 1975,
p. 2). Messick (1970, 1976a,b,c), Kogan (1971), Glaser (1973), Nelson
(1975), Witkin, Moore, Goodencugh, and Cox (1977), Cronbach and Snow (1977),
and Ausburn and Ausbura (1978) have discussed cognitive styles and their
implications for education, and have reviewed the related research.
Glaser (1973) speaks of cognitive styles as the '"mew aptitudes" and
recommends an adaptive educational environmeunt that realizes manv goals
and ways of succesding as oppesed to a selective educational environment
where only those whe fit the mode will be successful.

Messick (1970, 1976b) explores the various possibilities and
consequences of matching and mismatching individual learners, teachers
and instructional modes. Messick (1970, 1576¢) alsc differentiates
between cognitive stvles, which are relatively stabie and influence be-
havior over a wide range of situations, and cognitive strategies which
are more dependent on specific situaticns.

A number of cognitive styles have been identified with varving
degrees of research. Messick (1976c) lists nineteen different styles.
Witkin's model of field independence--field dependence is most familiar
and well researched (Witkin, Moore, Goodencugh and Cox 1977). YNelson
(1975), Messick (1976c) and Ausburn and Ausburn (1978) enumerate several
differences between cognitive styles and abilities. Abilities are quanti-

tative with maximum levels, while cognitive styles relate to typical




behavior and are bi-polar. Since abilities have maximum desired levels,
there is value zssociated with ability levels. Cegnitive style is vzlue
free as, in general, one pole of a cognitive style is not considered more
beneficial than the other pole. Cognitive styies have broader applica-
tion than abilities which are often specific to a very limited area.
Cognitive styles are qualitative while abilities arz quantitative.

Several models of cognitive styles involve the conéept of cog-
nitive stvle mapping and deal with more than one cognitive stvie.
Examples of such models are the models of Messick and McKenny (Martens
1975), Canfield (Canfield 1974), Kolb (Ciaxton and Ralston 1978), Dunn
(Dutin, Dunn and Price 1977), and Hill (Hiil 1976, 1981). Hill's model
is called The Educational Sciences and is Hill's attempt to give
education a precise structure and language.

. . . educational cognitive style is an applied body
of information designed to deal with practical com-
siderations associated with contexts involving both
informal and formal education endeavers. It is not
the purpose of educational cognitive style to de-
scribe and explain psychological behaviors of the
individual throughout his or her life-space. It is

a means, however, ifor imprcving the logical con-
sistency and precision of analyses, validations, and
syntheses of informal and formal educational endeavors
and contexts. Recalling that education is defined in
the educational sciences to be the process of search-
ing for or seeking meaning, wher2in that prccess is a
system composed of the generic elements of: persons,
processes, and properties, educational cognitive style
is z2n applied or practical construct that can be used
to accomplish practical goals related to the functioms
of analysis, validation, and synthesis in the realms
of formal and informal education, respectively. (Hill
1981, pp. 65-6)

The model is made up of seven sciences. The first science, Svmbolic

Orientations, describes an individual’'s learning preferences dealing




with theoretical symbols, words and numbers, and qualitative syumbols.
Qualitative symccls involve senses, feelings, cultural codes, and values
and insights used to give meaning to cne's environment and personal
experiences. The second science, Cuitural Determinants, refers to ways
individuals gain meaning from social relationships or cultural influences.
The main social influences are family, associates and authority figures.
The third science, Modalities of Inference, is concerned with the methods
of reasoning used by individuals to reach coaclusions. The feurth
science concerns memory and its biochemical and electrophysiological
aspects. Cognitive styles of individuals is the fifth science. The
cognitive styles are macde up of the first three sciences. The sixth
science concerns teaching styles, administrative styles and counseling
styles. The last science is called systemic analysis decision making

and deals with evaluation in deriving optimal decisions for the systam
(Hill 1976, 1981; Resce 1978).

Cognitive stvle mapping procedures involiving the first three
sciences--symbols, cultural determinants and modalities of inferences--
to determine individual learning preferences have been the widest appli-
cation of the model. The mapping process in the original Hill model
includes diagnostic tasts, behavioral observations, interviews and an
inventory (Nunney 1978; Hill and Nunney 1971). The results of an
individual's cognitive style map are then used to prescribe perscnalized
learning situations. The mapping and prescripticn procedures are based
on several assumptions: (1) each individual benefits from traiaing in

his or her own unique way; (2) it is possible to determine which elements



of a person's educational cognitive style have enabled nim to succeed in

the past; (3) ninety percent of ail individuals can and do achieve at a
ninety percent level of success in certain informal and/or formal ed-
ucational settings of their choice; (4) it is possible to match an
individual's educaticnal cognitive style to a mode of understanding or
form of presentation in order to produce a ninety percent achievement
level (Numney 1978, p. 51).

Research on some of these assumptions has produced conflicting
results. Griffin (1975), Hoogasian (1970), Ogden and Bruster (1977),
Rundio (1973), and Schwendinger (1976) were able to differentiate on the
basis of cognitive style among individuals at different levels of success
in various disciplines. However, the Americzn College Testing Program
(1977) studies were generally unable to differentiate between groups based
on cognitive style profiles.

Ehrhardt (1980) at Mountain View College has modified the Hill
model to produce an individual's cognitive style map using only an
inventory. The shortened mapping procedure makes its use in community
colleges much more feasible. Corvey and Ehrhardt (19759) indicare that
eighteen community colleges are using the modified Hill model and others
are using different mapping models. More and more two-year colleges are
adding the program in various degrees. Instituticn-wide support is found
at Mountain View (Ehrhardt 1980) and Mount Hood Community Coilege (Keyser
1980a,b). Spartanburg Technical College began to use cognitive stvle
mapping in their developmental studies and secretarial science programs
(Reece 1978a) and have expanded the mapping process to include the allied

health division (Atkins 1978, 1979). Interested instructors at South
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Oklahoma City Junior College use a mapping inventory chat is a slight
modification of the Mountain View Inventory. The areas making the most
use of the mapping process presently are developmental studies, occu-
pational therapy and management.

Tha use of cognitive style mapping fcr the 'new" community
college student, particularly in the developmental studies area, has
been widely recommended (Ehrhardt and Corvey 1980; Neil 1975; Nunney
1978; Robinscn 1969; Keen 1975). These are the individuals who have been
most unsuccessful with tradicional approaches to learning. Not only does
a cognitive style mapping program raquire an institution znd its instruc-
tors to provide the alternatives necessary for learners with different
cognitive styles tc succeed, but it places responsibility on the students
«“ho have been mapped to use the information gained about their own
learning styles in choosing and adapting te learning situations (Keyser
1980b; Ehrhardt 1980).

Locus of contrcl, according to Lefcourt,

refers to the degree to which individuals perceive the

events in their lives as being a consequence of their

own actions, and thereby controllable (internal control).

or as being unrelated to their own behaviors and. there-

fore beyond personal control (external control). (Lefcourt

1372, p. 2)
Reviews of locus of contrcl research are found in Rotter (1966), Rotter,
Chance and Phares (1972), Fanelli (1977), Lefcourt (1972, 1976) and Joe
(1971). Relating locus of control to learning Joe savs

Several sctudies suggest that the locus of coatrol vari-

abie plays a major role in the learning process and the

striving for achievement by influencing an individual's

strategy preferences in confronting protlem-solving and
risk-taking situations. (Joe 1971, p. €35)



According to Rotter, Chance and Phares the effectiveness of reinforcemeats
on learning is related to an individual's lccus of control.

.+ « 1f a person perceives a reinforcement as con-
tingent upon his own behavior, then the occurrence
of either a positive or negative reirforcement will
strengthen or weaken potsntial for that behavior ro
recur in the same or similar situation. If he sees
the reinforcement as being outside his own control
or not contingent, that is depending upoa chance,
fete, powerful others, or unpredictable, then the
preceding behavior is less likely to be strengthened
or weakened. (Rotter, Chance and Phares 1972, p.
265)

Other characteristics of people with an external lccus of con-
trol are that these externally controlled people are

.« « . more accepting than internals of . . . exten-

sive personal descriptions derived from minimal

test data . . . , are more likely to vield to

others' arguments . . . (and are) more positively

affected by anticipated social evaluarion. (Lef-

court, Hogg and Sordoni 1975, p. 22)
A characteristic of internals is that "Internals seem more eager to gzin
information that would help increase their probabilities for success ex-
periences." (Lefcourt 1972, p. 14) Lefcourt also states that '"The
overwhelming majority of studies . . . do report positive association
between internality and achievement benavior . . ." (Lefcourt 1972,
p. 18)

Locus of countrol and cognitive styles have been related in
several studies. Wolk and DuCette (1974) and Kassin and Reber (1979)
found indications of differences in the cogritive processes used by
externals and internals. Lefcourt and Telegdi (1571) reported no pre-

vious relationship between lccus of control and f£ield dependence~-

independence. However, their research produced surprising results when
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comparing the cognitive activity of the four combinations: field inde-
pendent--internal, field dependent--external, field independent--ex:zernal,
and field dependent--inrernal. As expected, field independent--internals
showad the most cognitive activity, but unexpectedly the field dependent--
external group was second. Lefcourt and Telegdi felt this was because of
the congruence of field dependence and extarnaliity. The two incongruent
groups showed lower levels of cognitive activicy (Lefcourt and Taiegdi
1971). Tobacyk, Broughton and Vaught (1$73) carried the congruence--
incongruence aspects of cognitive style and locus of control further.
Using the same four groupings, they found the congruent groups demon=~
strated better personality adjustment than the incongruent groups. In

a study of Piagetian formal reasoning, both locus of control and fieid
dependence-~independence were correlated with various aspects of formal
reasoning and made significant contributions to the regression equations
(Linn and Pulos 1979). Thus the research does show that there is some
relationship between cognitive style and locus of contrel.

Students in developmental programs are often characterized as
being externally controlled (Mink 1971; Roueche and Snow 1977; Baker 1972).
Studies relating achievement and seif-concept to lecus of control have
produced mixed results. Roueche snd Snow (1977) and Spann (1976) reported
significant relationships while Czin (1980) fcund ncne.

Reueche and Snow (1977) suggest that locus of control scales and
cognitive style mapping inventories would be useful tools for personalizing
learning situations and identifying students whe will benefit the most.

A great deal of research has involved tne censtructs of cognitive

style 2nd locus of control in instructional sectings. Hill's cognitive
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style mapping mocdel and modifications of it have been the subject of

much research. Institution-wide course completion rates have been com-
pared by Ehrhardt (1980) and Keyser (1980b). The effects of teacher and
student cognitive styles were compared by Boozer and Anderson (1977),
Lange (1972) and others. Lepke (1975), Terrell (19765, and Hand (1972)
studied the interactions of cognitive style and instructional mode.
Fourier (1980) examined the 2ffectiveness of a ccgnitive style mapping
program on community college students and found a sigrificant increase in
final grades of students who participated in the program. Blanzey (1970),
Grasser (1973), Ribley (1977) and Shuert (1970) used Hill's cognitive
stvle mapping to successfully distinguish between successful and un-
successful college math students. Berke {1976) concluded that a mapping
program was a factor in the success of a mathematics program for dis-
advancaged college students., None of the research concerning Hill's
medel or its modifications has included the locus of control construct

as it affects the effectiveness of a mapping program.

In order for a cognitive style mapping program to be effective,
alternative learning opportunities must be available for students to take
advantage of their iearning preferences or compensate for their weaknesses.
Using a mapping program where alternatives are readily available gives
the student the opportunity to take the responsibility for using the
information gained about his or her learning preferences to imp;ove his
or her chances for success. It is naive to consider one technique to be
helpful for all learnmers. It is more reasonable to study the effect of a
mapping program on learners with differing characteristics. Becth cognitive

style mapping and locus of control have been indicated as important
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censtructs for developmental studies students (Ehrhardt and Corvey 1380;
Roueche znd Snow 1977). Cognitive style mapping programs have been
bzneficial for community college students {Fourier 1980) and disadvantaged
math students, in particular (Berke 1976). Therefore, it appears to be
important to consider a cognitive style mapping program as it afrects
students with either an external or internal locus of control in a

jevelopmental studies mathematics course.

Definition of Terms

Cognitive style mapping program. A student will have partici-
pated in 2 cognitive stvle mapping program if that student completes the
Learning Preference Inventory (see Appendix A), attends an interpretation
session and receives a cognitive style map.

Cognitive style map. A cognitive style map for an individual
consists of the twenty-seven scores from the Learning.Preference Inventory
that determine whether each cf the twenty-seven categories is a majcr,
minor or negligible iniluence for that individual.

"contrasting modes of

Cognitive style. Cognitive styles are
functioning (which represent) an individual's characteristic and pervasive
manner of processing the information received from within and from the
world around him." (Witkia znd Cox 1975, p. 2)

Locus of control. The locus of control of an individual is
determined by

the degree to which the individual perceives that

. +» . reward follows from, or is contingent upon,

his own behtavior or attributes (internal) versus

the degree to which he feels . . . reward is con-
trolled by forces outside of himself and may cccur
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independently of his own actions (external). (Rocter,
Chance and Phares 1972, p. 261)
External. Students who score twelve or above on Rotter's I-E
Scale (see Sppendix A) will be classified as external.
Internal. Students who score seven cr below on Rotter's I-E

Sczle will be classified as internzl.

Statement of the Problem

What is the effect of a cognitive style mapping program on
achievement of community college basic mathematics students with an
internal locus of control or an external locus of control? More
specifically,

A, Is there a difference in the effect of a cognitive style
mapping program con the basic mathematics achievement of students who have
an external locus of control and those who have an internal locus of
control?

B. Within each of the categories of locus of control (internal,
external) is there a difference in basic mathematics achievement between
students who have completed a cognitive style mapping program and those
who have received an equal amount of time of attention but have not parti-
cipated in the cognitive style mapping program?

C. Is the difference on basic mathematics achievement between
the cognitive style mapping and control groups for incernals different
from the difference between the cognitive style mapping and control

groups for externals?
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iypotheses
Tne above questions will be answered by testing the follcwing
null hypotheses:
1. There is no difference in basic mathematics achievement
between students who have completed a cogritive stvle mapping program

and similar students who have not.

2, There is no difference in the effact of 2 cognitive stvle

mapping program on the basic mathematics achievement cf students who have
an external locus of control and those who have an internal locus of
control.

3. Within the internal locus of control groups there is no
difference in basic mathematics échievement between students who have
completed a cognitive style mapping program and those who have received
an equal amount of time of attention but have not participated in the
cognitive style mapping program.

4., Within the external locus of control groups there is no
difference in basic mathematics achievement between students who have
compieted & cognitive style mapping program and those who have received
an equal amount of time of attention hHut have not participated in the
cognitive style mappiﬁg program.

5. The difference on basic mathematics achievement between
the cognitive style mapping and control groups for internals is not
different from the difference between the cognitive style mapping and

control groups for externals.




CHAPTER II

REVIEW OF RELATED LITERATURE

Cognicive Styles

There appear to be two general arezs of research relating cog-
nitive styles to a2ducation. Research has been done to determine which
cognitive styles lead to more success in various disciplines or careers
(Witkin and Cox 1975). The second general area ralates cognitive style
te modes of instruction or learning. It is this area that is pertinent
to the present study because cognitive stvle mapping involves diagnosing
individual preferences for various modes cf instruction. Since the
licerature involving cognitive styles is so extensive this review will
be limited to literature concerning cognitive styles, instructional
methods or learning modes and mathematics at the post secondary level.
Literature involving the Hill model will be discussed later.

The field independent~dependent cognitive style has been the
subject of much of the research. While it is generally agreed that
mathematics ability and achievement are correlated with field independence
(Splitter 1970, p. 171), research involving instructional methods in

mathematics is not so conclusive.

14
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A number of studies at San Diego 3State University have used
preservice elementary teachers in mathematics classes as subiects (Mcleod
and Adams 1979b}. Several of the studies involve the interaction of
Zield dependence and independence with the level cf guidance. Significant
results were reported by McLeod, Carpenter, McCornack, and Skvarcius
(1978) and Adams and Mcleod {1979, p. 348) with field independents doing
better with minimum guidance and field dependents doing better under
maximum guidance. McLeod and Adams (1980) combined an expository presen-
tation with deductive sequencing using maximum guidance as one treatment
and discovery learning with inductive sequencing and minimum guidance
as the other treatment and found no significant interactions with field
independence and dependence. In two additional studies the level of
guidance also did not interact with field independence and dependence
(McLeod and Adams 1979z; Adams and McLeod 1979). 1Independent study with
packets of programmed materials was used to study the interaction of
inductive or deductive approaches with field independence-deperdence
(McLeod and Briggs 1980). An interaction was found on the immedizte
transfer test but not for the immediate or retention achievement tests
or the retention transfer test. In addition to the significant inter-
action with level of guidance reported eariier, McLeod, Carpenter,

" McCornack and Skvaricus (1978) found no relatioanship between field
independence-dependence and level of abstraction or dimensions of dis-
covery learning.

Still dealing with field dependence-independence, Packer and
Bain (1978) found that college math students benefited most from matching

teacher and student cognitive styles when students and teachers were at
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extreme ends of the field dependent-independent ranges. For a unit on
linear inequalities, Cullen (1980) provided instructiornal mcdes geared to
the student's individual style of field dependence or independence and

left or right cerebral hemisphere dominance in a learning ceater. The
control sections were taught with a traditional lecture presenta:zion.

The mathematical achievement of the group making use of cognitive style

and instructional mode matching was significantly greater than the achieve-
ment of the centrol group.

Boysen's (1980) resea;ch revealed a significant interaction
between the type of feedback in computer assisted instruction arnd field
dependence-inderendence on an algebraic equation unit. However, the
interéction was in the opposite direction from that suggested bv previous
research. In Boysen's study field dependents performed better with feed-
back that provided less structure and the field independents periormed
better with feedback that provided more structure.

In community college cevelopmental mathematics classes, field
independent students performed better when taught bv hueristic methods
and field dependent students performed better when taught with zlgorithmic
methods (Moore 1980). Nowrozi (1980) also fourd relationships between
field dependence and independence and graphic and analytic instructicral
methods for upper level statistics students.

The foliowing studies found no significant interaction between
field dependence~independence and modes of instruction in college mathe-
matics classes. Cohen (1972) compared whole-part sequencing with by-parts
sequencing using programmed instruction for both sequences for a tepic

on limits. Anglin (1979) also used programmed instructional materials
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comparing an analytic approach with a graphic approach. Sheel (1981}
compared the use of positive and negative instances with the use of
all positive instances in a unit on introductory differentiation rules
in a calculus course. BRaldwin (1977) compared the mathematiczl achieve-
ment of field dependents participating in group study with that of
field dependents in individuzlized study. Finaily, Swanson (1979)
used three different'mediums: video, written and control.

A few studies are concerned with other cognitive style con-
structs, instructional methods énd mathematics at the college level.
Josephson (1978) found = significant interaction between the visual-
haptic cognitive style and instruction begun with an advance organizer.
Molina (1976) compared visual-verbal, auditory-verbal and svmbolic
cognitive styles with three instructional modes representing these
styles and found mixed results. The independence and symbolic levels
of cognitive style provided significant main effects and the visual
level had a significant interaction with instructional method. The
effects of teachers' instructional style preferences and students'
learning styvle preferences on the mathematics and English achievement
of developmental students in six different colleges were studied by
Davis (1979). The regression equation for mathematics achievement
showed that similarity between teacher and student on peer affiliation

and differences on numerics contributed to higher achievement.

Loss of Control

A number of studies have been concerned with the relationship

between locus of control and different instructional strategies at the
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pcst seccndary level. Allen, Giat and Cherney (1974), Daniels and
Stavens (1976), Parent, Forward, Canter and Mohling (1975), Johnson
(1977), and Roueche and Snow {1977) have reported significant rels-
tionships between locus of control and student-centered or teacher-
centered instructional strategies with internally controlled students
achieving better in student-centered situations. Externals did becter
in teacher-centered strategies which provided more structure. Sanders
(1978) did not find a significant relationship with achievement, but
the interaction with course satisfaction was highly significant.
Kennedy-Liang (1980) found nc interaction between locus cof control
and three different grading orocedures, but she did find a small
positive correlation between locus of control and trait anxiety,.
Johnson and Croft (1975) did not find locus of control reliated to
achievement in a personalized system, but they found a significant
change in locus of control towards internalicy zt the completion of
the course. There was a negative relationship between the degree of
change and amount of proctor influence in the course. Cise (1978)
also investigated the change in locus of control and achievement for
a self-paced personalized system of instruction and instructor paced
instruction. There are no significant differences for either change
of locus of control or achievement overall. However, there was a
significant change toward internality for students who received an
incomplete grade in the self-~-paced instruction. Beth Cain (1989) and
Root and Gall (1979) found no interaction between locus of controsi

and instructional methods.



Newscen and Forworth (198C) investigated the relationship of
locus of control and teaching strategies in a mathematics course for an
Adult Basic Education and GED program with both change of locus of control
and mathematics achievement as dependent variables. Using locus of con-
trol and demographic data in a multiple regression analysis to predict
course completion status, locus of control and age were found to be
significant predictors. Students in the contract learning mode of
instruction had a2 significant change toward internality in their locus
of control.

Locus of control hazs been hypothesized to be an important
variable when dealing with instructional strategies for developmental
or high-risk post secondary students. Spann (1976) cbtained significant
results when using locus of control as a predictor of college grade
point and persistence of developmental students. Individual locus of
control counseling used in connrection with group counseling and study
skills instruction was more effective than counseiing and study skills
instruction without the locus of control aspect for high-risk freshman
(Whyte 1975). However, Skidmore (1979) found a counseling program had
no significant effect on change of locus of coantrol, achievement,
attendance or attrition of'students enrolled in developmental mathe-
matics, reading and English classes. Watts (1976) also found reality
therapy counseling, and individualized instruction produced no significant
change in the locus of control of student in a developmental education
program.

Using remedial mathematics classes at the University of Iowa,

Urbatsch (1979) found significant interacticns between change of leccus
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of control, methods of instruction and math anxiety. The interaction of
locus of control and method of instruction also reached significance when
mathematics achievement was the criterion variable. Hickey's (1980)
study involving college Finite Mathematics and Bachor's (1979) study
using Business Mathematics and Statistics support Urbatsch's findings
but only at the excreames of the locus of contrel variable. Also using
Statistics, Burn's {1980) results do not support the above coaclusions.

To test the hypotheses that two-year college students have a
more extermal locus of control thar four-year college students, Vuxovich
(1981) compared the locus of control of students in comparable math
courses in a university and a two-year collage. There was no significant
difference in locus cf control of the two groups of students. Even
though the classes used in the study were labeled entry level mathe-
matics courses, they are not typical of a developmental or remedial
college math course.

In mathematics courses for perspective elementary teachers,
the locus of control of the students showed a trend of interacting with
the method of instruction (McLeod and Adams, 1579b). Interestingly
internal students learned more in small group instruction, while exter-
nals did better in individually paced situaticns when they reaceived

help from the teacher. However, the differences were not significant.

Cognitive Style and Locus of Control

A few studies at the post secondary level have involved both
constructs of locus of control and cognitive style with either instructional

modes or mathematics. Bertinot (1978) found ne significant relaticnship
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between choice of learning format and locus of contreol, field dependence-
independence and other personalicy variables. Using mathematics achieve-
ment, aptitude and attitudes of two-vear coilege students as criterion
variables, Hinton (1980) ran several multivariate statistical analyses
with various cognitive styles and locus of control as predictor variatles.
Several of the cognitive styles ?rcduced significant reiztionships, but

locus of control did not.

Hill's Cognitive Style Mapping odel

General Descriptions and Institutional Programs

The literature on Hill's model of cognitive style mapping is
extensive. In addition to reports of research studies using the model,
the literature consists of descriptions of the mcdel and programs using
the model with recommendations for further implementations. General
descriptions of Hill's model are found in Hill (1976, 1981), Nunnev (1977,
1978), Reece and Atkins (no date), Heun, Heun and Ratcliff (1973),
Jimenez (1976), Mullally (1977), Neil (1975), Schall (1976), and Pzige
(1969). Bass (1978) zlso describes Hill's cognitive style mapping and
interestingly suggests it as an aid to the demand for individualization
and personalization of instruction in gerontologiczl education. Several
generzl discussions or bibliographies of cognitive stvle include Hiil's
cegnitive style mapping descriptions. Examples are those by Abraham
(1978), Claxton (i978), Ehrhardt (1977), Even (1978), Martens (1973),
Steinke (1974) and Speer (1979).

Much of the implementation of cognitive style mapping using

Hill's model or modifications there of is in two-vear ccrmunicy colleges,
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technical schools or adult basic education programs which are all
considered teaching insticutions and therefore, do less research with
their programs. Cognitive style mapping is used in aduit basic education
programs at Canadore College in Canada (Dudgeon 1973) and in Niagara Falils,
Mew York (Skeen 1975; Niagara Falls Board of Education 19753, 1976).
Valler (1978) describes the mapping program in communications ccurses
at East Texas State University, and Hilgendorf (1974) describes‘the Fox
Valley Technical Institute program. The latter program has extensive
computer support which manages the system and makes the learning pre-
scriptions tased on learning styles. A complete evaluation system was
built into the model, but the evaluation had not been tested at the time
of Hilgendorf's repcrt. Likewise, the program in Allied Health at
Spartanburg Technical College has not beer. completelv evaluated, but
faculty and student attitudes are positive and expansion of the program
is planned (Atkins 1978, 1979). Cognitive style mapping is also used in
developmental studies and secretarial sciences programs at Spartarburg
(Reece 1978a). A study involving these programs revealed no significant
difference in either student acheivement or satisfaction, but ocutside
evaluators gave the program a very good rating (Reece 1978b).
Personaliizing Educarional Programs, the name given the instructional
system that uses cognitive style mepping at Oakland Community Coliege
where Hill was president, is described by Hill and Nuaney (1971a, t},
Nunney and Hill (1972), Manilla (1971), and Hampton (1972). Hampton
indicates a drop in failure precentages between 1968 when Hill became

president and institutionalized the system and 1972.




Both Central Piedmont Community Ccllege (Griffin 1974b) and
Polk Community College (Lz2e 1975) have self-help courses which employ
cogrnitive style mapping as one of the tecnniques. Bcth Griffin and Lee
report positive evaluations of the courses.

MOuﬂtain View College (Ehrhardt 1980) and Mcunt Hecod Communitcy
College (Keyser 1980, 1981) have institution-wide cognitive stvie mapping
prograns. Both report an increase in the percentage of completion rates
gince the implementation of the mapping programs. Mountain View publishes
the "M;rror" each year which lists for every course and instructor the
instructional modes used giving students more opportunity to choose
classes based cn their learning stvles (Ehrhardt 1980).

Townsel (1975) also describes Hill's cognitive style mapping
model and its use in the Del Faso Heights School Distrizt. The East
Lansing School District in Michigan has incorporated cognitive stvle
mapping into the teacher inservice education program. The number of
teachers making use of the program nas increased as well as tha teachers’
confidence in providing individualized instruction tased on student cog-
nitive styles (Bowman 1976). Warrner (1981) Jeveioped two competency
based self-paced learning modules to provide instructors with the
knowledge and skills necessary for implementing cognitive style mapping.
The two modules were field tested and found to be effective in the

training of instructors.

Development of New Models
Hill's mecdel has been used in two studies to create new models.

Fernandez (1974) created a Unified Model of abstract thinking in mathe-
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matics and rhen compared it with Hill's model for consiscency. Eaton
(1975) combined Hill's model with Erickson's model for psychohistorical
inquiry to map the fourth science, memory set, of Hill's model. 1lMcIntire
(1976) compared Eaton's new model to cognitive style mapping and found
Eaton's significantly better in predictive accuracy for achievement and
mode of understarding. Salowich (1971) also investigated the relation-
ship between cognitive style mapping {(the first, second, third, and fifth
educational sciences) and the fourth science, memorv, and its biochemical
indicators. Students with similar cognitive styles who performed

differently had different biochemical makeups.

Administrator Stvles

The sixth science deals with administrative styles. Zussman
(1968, 1971) described the elements of administrative styles and compared
the styles of administrators in a community college and a large putlic
school system. DeLoach (1969) analyzed cognitive, administracive and
teaching styles of administrators as these styles may affect the evaluation
of instructors. Cognitive styles and teaching styles were significant
variables in the evaluation of instructors. Korin (1974) found significant
differences in several areas of administrative style between successful
school principals and Educational Administration graduate students.

Stiil dealing with administrators in education, but using cogni-
tive stvle rather than administrative style, Bonen (1977) found the degree
of cognicive style match between the principal and faculty and the rating
of the principals' leadership effectiveness to be significantly related.

Niles (1974) found differences in cognitive styles when compering the
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cognitive stylas of the most successful directors of community education
to a randomly selected group of community education directors. Cognitive
;tyles have significant relationships with conflicts iz role expectations
for administrators (Eisenman 1973), effactive collective bargainers
(Stuart 1976), role expectations for student leaders (Otts 1977) and
those working with a Program Planning Budgeting Svstem (Ervin 1974),
and the degree of effectiveness of student leaders (Sigren 1973).
According to Covella (1976) matches between individuzls' cogni-
tive styles can explain important variation in alienaticn and satisfaction
between individuals and their work, supervisors or co-workers. Cognitive
stvles of those successful or unsuccessful in a specific firm were
identified by Summers (1971). But differeances or similarities of the
cognitive styles of employees and their supervisors did not account for
favorable or unfavorable ratings of either group for each other or the

firm,

Hill's Model and Other Individuality Constructs

Cognitive style has been compared to other constructs of
individuality. Both Bateman (1974) and Crowe (1374) found significant
relationships between educaticnal cognitive styles and the Career
Maturity Inventory. Coganitive stylie is also indicative of academic
achievement motivation which can be increased by an orientation course
including cognitive style mapping {(Blosser 1971). The self-concept-as-
a-learner of eignth graders showed a significant gain when their
instruction was designed with the éid of a media specialist and cognitive

style mapping (Hodges 1977). Retzke (1976) found an improvement in the
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motivational levels of junior high school students who were taught by
instructional methods based on theilr cognitive styvles. Doney (1980)
concluded that there is only a loose relationship tetween the Myers-
Briggs Type Indicator of personality constructs and the Cognitive Stvle
Mapping Inventorv. The effects of advertising on people with varvirg
cognitive styles produced no significant differences in responses to the
advertising. However, preferences for the media used for the advertising

did vary according to cognitive styles (Fruse 1974).

Cognitive Styles Related to Disciplines of Study

Academic. A number of studies have used cognitive stvle mapping
te differentiate cognitive styles of successful and unsuccessful students
in various disciplines. Significant differences were found fecr sixth
grade spelling (Schwendinger 1976) and computer programming (Beleutz 1573),
eighth grade reading comprehension (Horvath 1980), and high school
science (Rundio 1973; Bruster 1976; Ogden and Bruster 1977). At the
college level significant differences have teen found for freshman English
(Hoogasian 1970; Krupa 1974), beginning shorthand (Stencel 1974), self-
paced typing (Luckadoo 1980), nursing {(Volk 1975), art {Davenport 1978),
and piano (Woughter 1974). Lycan (1980) used cognitive stvle mapping
along with attitudirnal measures to successfully predict the success of
pre-nursing students in an anatomy-physiology class. However, the
different iastructional modes used did not produce different results.
In a more general study Cotter (i97G) found that the total cognitive
style map was a reliable indicator of curricular choice, but the set

of cultural determinants alone was not.




Developmental Studies. In a study of cognitive styles of
developmental studies students at the college level, Griffin (i974a)
found the cognitive styles of thirty-three students varied greatly.

A later study by Griffin (1975) showed chat developmental communication
students differ from regular communication students on the first four
theoretical symbolic elements. The regular students have more majors in
tnis area and thus can receive theoretical informztion in more ways.
However, high-risk students who are lacking in theoretical symbolic
orientations but have majors in qualitative symbols can attain success
in college and develop increases in their theoratical svmbolic orienta-—
tions (Robinson 1969). At the fifth znd sixth grade levels, Basco (1974)
concluded that cogritive style mapping had application in the teaching
of students with impaired reading skills. Smithers (1974) compared the
cognitive styles of students in three instructional levels and native
and non-native students in Canadizn secondary schools. There were
several significant differences particularly between the urban-native
students and other groups.

Non-~-academic. <Cognitive style mapping has also been used tc
determine cognitive styles of persons successful in technical areas,
various vocations, or non-academic arzas. Robbins (1980) and Brennan
(1977) found a significant relationship between levels of achievement
and cognitive stvle mapping elements for electronics technology students,
A collective cognitive style of both induscrial technology teachers and
students has been identified, but the student profile was found to differ
only slightly from chat of transfer students (Fragale 1969). Gural (1972)

also usad cognitive style mapping to develop a vocational counseling




process for matching people and occupations, and he developed a program
for training vocational counselors to use cognitive style mapping. Cog-
nitive styles of instructors in Area Vocational Technical Institutes
differentiated between instructors rated as effective and uneffective by
both supervisors and students. However, the supervisors'and students
ratings did not coincide, so Van Ast (1976) conzluded that cognitive
style mapping could not be used as a device to select instructors.

Boyer (1976) identified cognitive styles of successful persons in ten
different occupations. Awtrey, Skipwith and Goldblatt (1979) have
instituted a longitudinal research study to determine cognitive styles
of students at various levels of success in nursing education. Screcth
(1978) found only a minor difference in cognitive stvle for "go0d" and
"poor' drivers who had completed a drivers' education course. There was
no significant difference in cognitive styles between successful and
unsuccessful students in a college physical education golf class (American
College Testing Program 1977) or between icdeal and non-ideal students

in law enforcement, cosmetology or business administration (Rice 1973).

Counseling

The results of Greyson's (1971) evaluation of a counseling program

comparing students' preferences for getting information about themseives
via standardized tests or cognitive stvle mapping was inconclusive,
Greyson did report that all students felt cognitive style mapping
supplied useful new information and the mapping procedure was no more
complicated than the standardized testing. The evaluation of criemtation

classes at Macomb County Community College produced mixed resulte also.
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A larger percentage of the students in the crientation ciass using cogni-
tive style mapring subsequently enrolled in academic courses, but their
grace points in those courses were slightly lower than those of the control
group (American College Testing Program 1977).

The results were more positive at the Woodbridge Campus of
Northern Virginia Community College where cognitive stvle mapping was
used in a general orientation class for all new degree seeking students.
Cognitive style mapping was selected as a program to help these students
develop a more positive academic self concept. In a study conducted in
1976 students who received both group and individual interpretations of
their cognitive style map significantly improved their academic self
ccncept scores. The study also showed a correlation of both academic
self concept and degree of match of cogrnitive stvle and mode of instruction
with grade acheivement (Mustachio 1977; Niles and Mustachio 1978).

Brodbeck (1974) did not use cognitive style mapping as a counseliing
tool, but he used it and the Preferred Counseling Style Questionnaire to
determine the effects on counseling sessions of the degree cf match
between ccunselor and counselee on both cognitive and counseling sctyles.
in a community college general corientation class there were higher degrzes
of satisfaction with the counseling sessicns when there were major matches
of cognitive style and to a lesser degree matches of counseling style.

The composite cognitive stvles of students receiving forms of
financial aid at a community college are different from each other. The
differences in cognitive styles indicated that cognitive style mapping
would be useful for counseling students receiving financial aid, and

developmental or remedial instruction should be available for students
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receiving Economic Opportuaity Grants {Zapinski 1973).

Mcdes of Instruction .

The major premise of cognitive stvle mapping is that individuals
have unique praferences for various instructional modes and interact
with instructional modes with varying degrees of effectiveness depending
on their individual cognitive style. This irteraction has been investi-
gated in aumerous studies with generally, but not entirely, pesitive
results, Two studies of sccial science courses at Oakland Community
College using ccgnitive style mapping and the BRUST program to provide
the alternatives in instructionzl modes that individual student cognitive
styles needed reported favorable results (Wangler 1974; Fraver 1575).
Frever's study showed a significant increase in course grades. Harper
(1973) discussed particular elements in a cognitive stvle that were
"necessary for students to anjoy and profit from individualized study"
(Harper 1973, p. 6). Martin (1980) compared inductive and deductive
instructional methods with sixth graders on a varbal concept attainment
task. The results showed a significant interaction with cognitive style
on initial learning but not on retention. Students whose cognitive style
matched the instructional mode were found to be more successful by
Terrall (1976) and Rafeld and Fraas (198C).

Other researchers have iooked at the situation from ancther
viewpoint by reporting significant differences in the cognitive stvles
of achievers and non-achievers in given instructional mcdes (DelNike 1973;
Holm 1978; R. A. P. Smith 1974; Strother 1973; Lepke 1975, 1977; Hauser

1975; Rundio 1973; Warner 197C; Granger 1978). TFrase (1977) reported
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nixed results as there were no significant differences of cognitive scvles
of students who were successful in either the lecture or discussion
instructional method used, but there were significant differences in the
cognitive styles of the unsuccessful students in each of the methods.

Terrell (1976) investigated the effect of matching cognitive
styles and instructional styles on i-trait anxiety levels. Students with
high A-trzit anxiety experienced more reduction in anxietv in a matched
situation than students who were unmatched by cognitive style. In
another study college students given the opportunity to choose from
three instructional modes chose modes that matched their cognitive
styles even though they were not given the information about their
styles (Gray 1976). 1In the Cultural.Determinant set, not all elements
were equally effactive indicators of success. The students experienced
all three instructional modes. Of the top achievers in each mode only
tvo students were common to all grcups and twenty-four were in only one
group (Gray 1976).

kesults were less positive in the two American Coilege Testing
Program (1977) studies involving instructional modes and cognitive scyles.
The study using a science course resulted in significant achievement
gains for the experimental individualized program, but the effect of
cognitive style mapping on the experimental group was unclear. It was
impossible to tell if the gains in achievement were due to the experi-
mental nature of the treatment classes or the cognitive style mapping
program. The graduate education ccurse study produced mixed results,

for students matched to the peer/discussion mode showed gains in achieve=-
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ment but those matched to the individual,/independent group did not. A
third study using a humanities course found no significant relationship
between cognitive styles and instructicnal modes. In other studies Hand
(1272), Goodnow (1980), and Stringfellow (1975) also found no significant
reiationship between matching cognitive stvles with instructional modes

and achievement.

Matching Teacher and Student Styles

Another area of cognitive style mapping has been concerned with
the effects of matching the cognitive styles cf teachers and students.
Again the results range from sigrificant effects tc mixed results to no
effects with the predominance of the resulis in the first categorv. 1In
a study involving a high school English teacher and her students,
Schoreder (1970) discovered a significant relationship between student-
teacher cognitive style matches and both student ratings of teacher
effectiveness and students' grades. McAdam (1971) fcund similar resul:ts
in a college level communications course setting. Boozer and Anderson
(1977) indicated increases in achievement in college classes in physical
education, health, accounting and business law when students' cognitive
styles were matched to teacher cognitive styles. Flagale (1969) also
indicated the importance of matching student and faculty cognitive
styles. Ort's (1971) research invclved two teachers of French I and
included other student and teacher characteristics in addition to cogni-
tive style. The set of independent variables had z significant relation-
ship to the teachers' evaluation of students. An interesting trend in

this study was that "unlike" characteristics were more associated with
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student success than '

'like" characteristics were (Ort 19713,

By differentiating between cognitive style, teaching stvle
and preferred teaching style, Lipson (1974) had mixed results that varied
by achievement level in a junior high school class. Lange (1972} also
reported mixed results when she used the failurs-withdrawal rate and
final grades as measures of achievement for a study involving chirty-
three instructors and two hundred fifty-five students in a college
nursing department. A significant relationship was found berween
matches and attitudes. Only two studies led to no significant relation-
ship between student~teacher cognitive style matching and achievement
or attitudes. One of these studies done by Whitney (1978) used aduit
learners who were enrolled in night and Saturday classes at the University
of Iowa and were considered the more non-traditional student. The
other study with no significant results involved teacher education
classes at Michigan State University (dmerican College Testing Program
(1977).

Donzhue (1975) found that using cognitive style matching to
pair students, random pairing or student selected pairs for study groups
did not significantly change either the achievement or attitudes of the

students.

Teacher Cognitive Styles
Cognitive style mapping has besn used to determine styles of
teachers as well as students. The effect of mapping informaticn on
teacher behavior has also been the subject of research. Bowmzn (1975)

found that teachers varied their classroom behavior more after receiving
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information about their students' cognitive style and the teaching behaviors
were more focused to specific needs. In another study teachers placed in
teaching situations that did not match their teaching style did not per-
form as well as those whose styles were matched to the teachirng situation
Wyett 1967).. Crookes (1977) compared cognitive styles and teaching
styles of teachers in applied fields with those in academic areas. Four
of the cognitive style elements and one of the teaching stvle elements
were significantly different, but the majority of the elements in both
cognitive and teaching styvles showed a great deal of similarity. Perry
(1975) compared the cognitive styles of elementary tezchers and the para-
prcfessional working with each teacher. He found that the teams of
teacher and para-profassional were well matched on cognitive stvle, actual
teaching style a2nd prefarred teaching style. Perrv hypothesized that che
good relationships between the members of the teams possibly existed

because of the matches in style.

Cognitive Style Mapping Inventory

The cognitive style mapping inventorv has been the subject of
several studies itself in an attempt to assertain its validity and its
structure. A factor analysis of the modified inventory used at Mountain
View College produced five factors from the twenty-seven elzments in the
cognitive style map. No attempt was made to identify the characteristics
of any of the five factors (Clark and Sheriff 1976; Sheriff 1977).
Sailor (1976) also ran a factor analysis on the mapping inventory aand
included measures of field dependence and iocus of control and other

demographic data. Three factors specific tc the cognitive stvle map
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along with five other factors emerged. Of the twentv-eight mapping
2lements in this inventory only four were related to fiesld dependence or
locus of control.

Timm (198C) analyzed seventeen of the twentv-seven elements
in the cognitive style mapping inventory used at Fox Vallev Technical
Institute for sex bias. Forty-eight of the one hundred forty-seven
Statements were judged‘to be sex biased. The statements were rewritten
tc eliminate the bias and the new statements were found not to affect
the outcome of the inventory significantly.

Attempts to establish the validitv of the mapping procedure
kave met with varying degrees of success. Baker {1977) compared the
cognitive stylies of high school foreign lanzuage students as determined
by cognitive style mapping with their teachers' informal diagnosis after
a year of study. Correlations of .69 and .73 on only two elements met
the established criterion. The correlations ranged from .19 zo .73 with
a mean of .48, Baker felt the lack of correlation between the two
measures was sufficient encugh to question the validity of either
measure.

Cognitive style map elements were used as predictors for six
measures of academic competency by London (1973) in his zttempt to
establish concurrent validity of cognitive style mapping for lower-class
students. The qualitative elements were the best predictors. Whilzs the
relationships were low, the F ratios were significant.

Bass (1972, 1977) also tested the validity of selected qualita-
tive elements for nursing students by comparing the mapping results to

avaluations by experts of videc tapes of task performances. There were
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no significant differences in mapping results and evaiuations.

Kayser (1980b) discusses five types of validity and the sel:
7alidation procedure contained in the mapping process as studencs are
enccuraged tc change those mapping elements with which they are in dis-
agreement. Keyser states that face validity and content validity are
not involved with statistical sigrificance but are based on the judgment
of the staff administering the inventory and outside experts. Keyser
also presents percentages showing that a vast majority of students
participating in the mapping found it useful and infermative (Keyser
1980b, pp. 20-1). Boyer (1976) also finds the inventory valid, for in
three hundred interviews with people who had completed the inventory and
had the results interpreted, no one denied or refuted the information in
the map. Comparing the results of the complete Hill model to observed
behaviors of college freshman chemistry students, Holm (1978) concluded
that the cogritive style map accurately determined the students’
cognitive stvles and preferred behaviors.

Reliability and validitv for the cognitive style inventory as
usad at Northeast Missouri State University were establisihed using
edumetric measures as opposed to psvchometric measures. Edumetric
measures involve changes within individuals rather than differences
between individuals (Heun, Heun and Schnucker 1975; Heun, Heun, Martin

and Schnucker 1976).

Mathematics
Some research has been done in the area of mathematics using

Hill's model or modifications to determine cognitive style. Mapping the
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ccgnitive styles of a sample of sixth graders and thneir teachers. Wasser
(1969) found that the teachers' system of grading in mathematics as well
as some other subjects mayv depend on the similarity of the teacher and
student cognitive stvles. The relationship did not exist for reading
or spelling. Speer (1976, 1977) developed a clinical model for diag-
rnosing mathematics learning disabilities and prescribing successful
corrective teaching. Hill's cognitive style mapping is built into the
model.

Blanzy (1$70), Grasser (1973), Ribley (1977), Hollis (1974) and
Shuert (1970) all concluded from their studies that it was possible to
differentiate between students who are successful and unsuccessful in
mathematics courses. Hollis's sample was elementary school children while
the remaining studiss concerned college students. Grasser used elementary
algebra students; Riblev used general statistics students, and Shuert's
sample included students from several mathematics classes. Blanzy (1970)
also found a relationship between student-teacher cognitive styvle match
and achjevemernt in two of the three classes used and in ratings of
teacher effectiveness by the students. Blanzy's study also included
programmed instructional methods and found students with preferences for
reading and independence performed better with prcgrammed instruction tnan
those who did not have these preferences. Hellis alsc found a relation-
ship between cognitive stvles and instructional strategies and teachers'
and parents' perceptions of the students' cognitive stvles (Hollis 1974).

Berke (1976) used cognitive stvle mapping as an aid for

teachers of developmental college students in a progrzm involving reading,
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writing and mathematics. The teachers used the results of the students'
cognitive style maps to choose appropriate instruction for the students.
The overall results showed no significant difference between groups
using cognitive style mapping information and those that did not. How-
ever, the mathematics program using ccgnitive stvls mapping was judged
to ba the most successful. Berke also hypothesized that students who
were versed in cognitive stvle mapping theory would be able to select
their own cognitive style map from a group of several meps. However,
the students' selections of their cognitive style map were not signifi-
cantly different from chance selections.

Gormley (1978) outlines instructional procedures that can be
used Lor the various mathematics courses offered in community colleges
and includes the advantages and disadvantages of the instructional
procedures. The characteristics of students in each cf the types of
courses are also discussed with cognitive style mapping via the Mountain
View Modification of the Hill model suggested for use to determine

individual student cognitive stvles.

Cognitive S3tyle Mapping Programs
Young (1974) and Fourier (1930) both investigated the effacts cf
a cognitive style mapping program with cdisclosure of the students' maps
of learning preferences to the students themselves. The results of the
two studies are conflicting. Young used community college freshman
English students and found no significant differences between experi-
mental and control groups on either achievement or self esteem. Fourier's

study produced significant differences in achievement comparing the




cegnitive style mapping program used in the experimental groups to the
Allport-Vernon-Lindzey Scudv of Values instrument in the contrel groups.
Community college students in Introduction to Psychology, Life Sciences
and Humanities courses made up Fourier's szmple.

The research invelving cognitive styles, locus of control,
learning modes, develcpmental studies or mathematics at the post
secondary level is not conclusive. The same is true of research using
Hill's model of cognitive style mapping to identify individual preferences
for learning modes and the use of that information to improve achievement
particularly in mathematics education or developmental studies. None of
the research involving Hill's model nas considered the effect of such
a mapping program on students differing in locus of control. Therefore,
it seems worthwhile to combine the comstructs of a cognitive stvle mapping
program and locus of control to determine if the combination can explain
the varying effects of a mapping program on post secondary developmentcal

mathematics students.



CHAPTER IIL

DESIGN OF THE STUDY

Sample

The sample vsed in this study was selected from regularly
enrolled basic mathematics students at South Oklahoma Cizy Junior
College in the fall of 198l. Several modes of instruction are avall-
able in the mathematics program at South Oklahoma City Junior Cellege.
Examples of the modes available are slide-tape presentations, peer
tutoring, small group sessions, concrete manipulative materials and
individual pacing. Therefore, basic mathematics students hava a
variety of modes available from which to choose. These studeats who
participate in a cognitive style mapping program have ample opportunity
to make use of the information gained about their learning style pref-
erences by choosing appropriate learning modes.

In the fall of 1981 there were eleven sections of basic mathe-
matics offered. Five of the sections were selected for the treatment
group receiving the cognitive style mapping program and six of the
sections were selected for the control group. Two of the control

classes were very small. The total initial enroliment in treatment

40
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classes was 90 students a2nd in control classes was 104. Irternational
students were not usad in the study o eiiminate language problems as
a confounding variable. The night classes meeting one night a week at
5:30 p.m. have some students attending who enrcll in an eizht-week course
and attend both the Monday and Wednesday classes or the Tuesday and
Thursday classes. While these students were not included in the studyv,
their presence at two of the night classes necessitated tke Monday and
Wednesday 5:30 p.m. classes and the Tuesday and Thursday 5:30 p.m. classes
being both control or both experimental. One instructor taught four
sections of basic mathematics and a second instructor taught two sections.
All other sections were taught by instructors teaching onlv one sectien
of basic mathematics. Each of the instructors teaching more :than one
section was assigned an equal number of control and treatment sections.
An attempt was alsc made to have an equal numter of night and day
sections in each of the treatment and control groups. The cne section
on Saturday morning was treated as a night section because its meeting
schedule and students are more like the night sections than the day
sections. All the basic mathematics classes weet in the math lab, and
students are free to enter the lab when they arrive. Therefore, classes
that met in consecutive time periods also needed to be in the same treat-
ment or control situation. Satisfying all cof these constraints was
possible. Table I gives the meeting times cf the classes in the treat-
ment group and contrel group.

The cognitive stvle mapping program is used regularly at South
Oklahoms City Junior College in 2 variety of classes: The students in the

control sections who participated in the mapping program in a class other
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than their basic mathematics ciass were eliminated from the studv bacause
they had received the treatment. The identity cf these students was
determined by checking ail the cognitive style maps produced for the

college for the fall 1981 semester.

TABLE I
CLASS MEETING TIMES

A. Treatment

5:30 p.m. -~ 8:00 p.m. Tuesday

5:30 p.m. -~ 8:00 p.m. Thursday

8:35 p.m. - 9:20 p.m. Tuesday, Thursday

8:30 a.m. - 9:55 a.m. Monday, Wednesdav

10:00 a.m. - 10:55 a.m. Monday, Wednesday, Friday

B. Control

5:30 p.m. - 3:00 p.m. Monday

5:30 p.m. - 8:00 p.m. Wednesday

8:30 a.m. - 11:00 a.m. Saturday-

9:30 a.m. -~ 10:55 a.m. Tuesdav, Thursday
11:00 a.m. - 12:25 p.m. Tuesday, Thursday
1:30 p.m. - 2:55 p.m. Tuesday, Thursday

All students in the basic mathematics classes were given Rotter's

I-E Scale to determine their locus of control. Based on those results, an
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external group and an internzl group were formed within each of the
trestment and control groups. Twelve students were selectead to ferm each
of the four groups for the sample. A cell size of twelve gives a power
of at least .90 to detect as significent at the .05 level a difference of
one standard deviation. Ia order to have students in the sample that
scored on the extremes of the locus of control instrument, all students
gcoring thirteen and above were part of the external groups and thcse
scoring five and below were part of the internal groups. To have exactlv
twelve students in each group enough students were randomly selected

from these scoring twelve for the external groups and six or seven for
the internal grcoups to bring the total to twelve in each of the four

zZroups.

Procedure

During the first week of classes students in beoth treatment and
control classes completed Rotter's I-E Scale and a test of their basic
mathematical skills (see Appendix A). The skills test is used regularly
as a diagnostic tool to place students at the appropriate content level
in the beginning of the course.

The cognitive style mapping program began with the £irst class
meeting of the semester. The Learning Preference Inventorv used to pro=-
duce a student's learning preferaence map was briefly explained and handed
out. The students were asked to complete the inventory outside of class
and return the completed inventory at the second class meeting. Thcse
students who did not have a completed.inventory at the beginning of the

second class meeting completed the inventory during that class meeting




or returnad a completed inventory by the ead of the second week cf
classes.

The inventories were computer sccred and the results returnad
to the students during the third week of classes. At tha same time an
interpretation session was heid. The interpretations lasted about an
hour and were all led by the researcher. A script and a series of slides

wera used for the interpretations with a question and answer period

following. There were few questions asked. Handouts of written suggestions

for .students who scored a major on each element ané alsc for those who
scored a minor or negligible on cach element were given to each student.
The suggestions concerned ways to use profitablv the learning pref-
erences for qualities with a score in the major area and metheds of
compensation for quelities with a score in a minor or negligible area.
Students who were nct present for the interpretation sessions viewed 2
video tape of another similar interpretation during the third or fourth
week of classes.

The control groups participated in a sentence completion
activity (see Appendix A) the first week of classes. The sentences the
students completed concerned their feeling about mathematics. The
instructor collected the completed sentences and read selected responses
to the class to show that the students were not alone in their feelings
about mathematics. During the third week in classes that met more than
once a week and during the fourth week in classes mesting once a week,
the instructors again had the control classes get tcgether as a grcup.
More cf the earlier sentence complerioas were discussed along with the

students' present feelings after having been involved in a math class for
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a few weeks. Thus the control classes had group activicies in which the
treatment classes did not participate. The activities tcok approximately
the same amount of time as the activities involved in the cognitive style
mapping program.

As the basic mathematics students passed a module in the course,
they completed a learning methods check list (see Appendix A). On the
check list the students indicated which of the instructional modes and
materials they had used on the module.

Posttests of basic mathematical skills (see Appendix A) were
administered during the tenth and eleventh weeks of the semester. The
test was administared to students during che first class pericd they
attended during that two-week period. That time frame gave students
in the treatment groups at least seven weeks to apply the infcrmation
gained about their individual learning stvles to their basic mathematics

course.

Instruments

The basic mathematical skills test used as the pretest is a
forty problem test requiring computations with whole numbers, fractions,
decimals and perceants. The test is the diagnostic instrument used in
all basic mathematics classes at South Oklahoma City Junior College.
Another version of the test was used for the posttest. The pretest and
posttest were examined by the mathematics professors at South Oklahomz
City Junior College who Were involved with the basic mathematics program.
The two tests were judged to be comparable and valid measures of the

mathematical skills included in the basic mathematics course.




The Learning Preference Inventcry consists of 216 statements
to which a student decides whether the statement applies to him rzrely,
sometimes or usuzlly. The respoanses are weighted with "'rarely"”
recelving 2 weight of one, 'sometimes' a weight of three and "usualiy"
a weight of five. The total of eight statement scores makes up the
total score for each quality. The inventory was originally developed
by Hill as part of the Educational Sciences and shortened and zdapted
by Ehrhardt at Mountain View College. The inventory used in this study
is a further minor revision of the Mountain View inscrument, a revisicn
done by the faculty of South Oklahoma City Junior Coliege.

The Learning Preference Inventery maps twentv-seven qualities,
These qualities give information in three general areas. The first area

is called Symbolic Orientations and describes an individual's learning

preferences dealing with theoretical symbols, words and numbers, zand
qualitative symbols. Qualitative symbols involve senses, feslings, cul-
tural ccdes, values and insights which are used to give meaning tc one's
environment and personal experiences. The second arez, Cultural
Determinants, refers to ways iandividuals gain meaning from their social
relationships or cultural influences. The main social influences are
family, associates and authority figures. The last area, Modalities of
Inference, is concerned with the methods of reasoning used by individuals
to reach conclusions (Hill 1976; Reece 1978).

If a score om a particular quality ranges from 27-40, this
quality is interpreted to be a major influence in an individual's

learning preferences. This range cof scores corresponds to the fiftieth
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to the ninety-ninth percentiles of a population of persons possessing
this quality. A score of 16-26 categorizes & quality as a minor influ-
ence corresponding to the twency-fifth to forty-ninth percentiles. A
score of less *han 16 indicates the quality is of negligible influence
(i1l 1981, p. 426; Cognitive Style Mapping Student Guide, no date).

The foundation of Hill's model of cognitive style mapping is an
attempt to provide education with a precise language and structure. The
emphasis is on educational cognitive styles as they are applied in both
formal and informal situvations (Hill 1981, p. 65). Hill defines
educational cognitive style rather than attempting to adapt psychological

5).

[19]

definitions of cognitive style to education (Speer 1979, p.
Educational testing is primarily interested in measuring the gzrowth
within an individual as compared to psychological testing which is
interested in measuring differences between individuals (Carver 1974%,
p. 512). Hill considers individual educatioral cognitive styles as
dynamic in nature and changing in given situations (Hill 1981, p. 192).
Therefore, Heun, Heun and Schnucker have established the reliability
and validity of a cognitive style mapping instrument based on Hill's
inventory in terms of edumetric measurements as opposed to psychometric
measurements.

. « .« psychometric results show the measurement of

individual differences in relation to a group but

not necessarily the measure of what an individual

has learned. . . . The edumetric test is designed

to measure the gain or growth of an individual's

knowledge, learning skills or abilities. (Heun,

Heun and Schnucker 1975, pp. 1-2)

The difference in psychometric and edumetric reliabiiity and validity

is summarized by the same authors.




. .+ . psychometric reliabilicy involves the censistency

of a test to show the relationship of an individual to

a relevant group or population on one occasion. Edumetric

reliability inveolves the consistency of a test te show

the amount of gain or change within an individual on

two different occasions. Psychometric validity involves

the correlzation between individual cdifferences while

edumetric validity involves the degree of sensitivity of

a test to measure the change or gein of an individual.

(Heun, Heun and Schnucker 1975, p. &)

The reliability and validity of the cognitive styvle mapping
instrument were established in a study that involved a sampla cf 71
freshman and sophomore students at Northeast Misscuri State University
in 1974. The cognitive style mapping inventory and other measures of
skill development were administered to the students at the teginning and
end of the fall semester as pretests and posttests. The differences
in scores bestween the pretests and posttests were used as the measures
of growth in the study to establish the edumetric reliability and validity
of the cognitive style mapping inventory. Reliability was establisned
usirg the Kuder-Richardson 20 formula and the split-half correlation
approach. Twenty of the twentv-seven KR-2Z0 coefficients were significant
at the .05 level and 18 at the .0l level and ranged from .0534 to .7S2.
Internal validity was calculated by correlating the item gain scores
with element total gain scores on criterion skill tests. External
validity was calculated by correlation with concurrent skill test gains.
Ninety—-four percent of the items had incermal validities significant at
the .05 level and 81 percent were significant at the .0l level and ranged
from .379 to .737. Two of the five external validity coefficients were
significant at the .05 level (Heun, Heun and Schnucker 1975, pp. 6-9,11-13).

Since the range of ages and the educational levels of the sample

were limited, the estimated reliability and validity ccefficients were



computed for the larger population using Hill's narrow range-wide range
proczdures. All estimated reliability and validity coefficients were
significant at the .0l level and ranged from .58%4 to .938 (Heun, Keun
and Schnucker 1975, pp. 7-9, 14).

Rotter's I-E Scale is a 29 item instrument. For each itam a
perscn is to select one of two choices that she or he more strongly
believes to be the case as far as she or ne is concerned. Six of the 29
items are filler items; therefore, the scores range from zero to 23 with
the higher score representing an extermal iocus of control.

Numerous reliability and discriminant validity studies of the
I-E Scale have been done with college s:tudents. A study using Ohio State
Universicy students resulted in & split;half internal counsistence corre-
lation of .65. Kuder-Richardson reiiabilities of .73 and .70 were repcrted.
A study using a national stratified sample of high scheol students showed
a Kuder-Richardson reliability of .69. Test-retest studies have also
been done resulting in similar correlations. The I-E Scale when compared
with the Marlow-Crowne Social Desirability Scale to determine discriminant
validity resulted in correlations of -.35 to -.07 for samples of college
students which indicate chat the two instruments measure different
constructs. Mezns of samplés of college students ranged from 7.71 to
9.62 and standard deviations ranged from 3.59 to 4.07 (Rotter, Chance

and Phares 1972, pp. 267-280).

Dztz Analysis

An initial two-way analiyvsis of variance was used on the pretest

achievement scores. Locus of control was one main effect and the treatment
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and control groups involving the cognitive style mapping program were
the other main effect, A significant difference of scores on the pre-
test on either of the main effects or the interaction at the .20 lavel
necessitates the use of analysis of covariance on the posttest scores
to control for the diiferences in pretest scores. This relatively
liberal significance ievel was used to detect even small differences.

The first hvpothesis stated at the end of Cnapter I was tested
by a two-way analysis of covariance on posttest achievement scores with
the treatment-control main effect supplying the results at the .05
significance level. (This analvsis was necessitated by the fact that
there was a significant difference on the locus of control variable of
the pretest.) The pretest scores were used as the covariate. Hypochesis
five was also tested at the .95 level by the interaction effect of the
same analysis of covariance. Hypotheses two, three and four were tested
by simple main effects of the treatment level of the design. Hyvpothesis
three was tested by the simple main effects of the internal level of
locus cf control and hypothesis four by the external level of locus of
control, Table II is a chart of the design cf the experiment.

The learning methods check lists were sorted by group. A
tally was made of the number of students in each group using =ach of the
instructionzl modes or materials available. The results of the tally

are in Appendix B with the raw data.
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TABRLE II

Treatment

EXPERIMENT

Control

cognitive style

"feelings about
"

Locus of

mapping progran matz' activities
internal al AZ
external Bl B2




CHAPTER IV

FINDINGS OF THE STUDY

Results Concerning the Precest and the I-E Sczle

The I-E Scale was scored by'the researcher. Table III presents
the means and standard deviations cof each of the four groups in the
sample on the I-E Scale. Raw scores are in Appendix B. The scores for
the internal groups ranged from 1-7, and the scores of the external groups
ranged from 12-13. The internal-treatment group had a mean of 4.33 and
a standard deviation of 1.97. The internal-control group had a mean of
3.75 with a standard deviation of 0.87. The external-treatment group
had a mean of 15.25 znd a stancard deviation 1.86, while the external-
control grcup mezn was 13.25 with a standard deviation of 1.36. The
overall mean of all four groups was 9.15.

The pretests of basic mathematics skills were graded by persounnel
of the mathematics department of South Okleahoma City Juninr College.
There is a possibie score of 40 on the pretest. The range of sccres in
the sample was from 1-31. Table IV presents the means and standard
deviations for each of the groups on the pretest. Raw scores are in Appendix

B. The mean for the internal-treatment group was 20.42 with a standard
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deviation of 5.57. The mean for the internal-control group was 17.83 and
the standard deviation was 7.78. The mean of the external-control grcup
was 15.0 with a2 standard deviation of 8.43. The overall mean for all
groups together om the pretest was 16.85 with a standard deviation of

8.06.

« TABLE ITII

LOCUS OF CONTROL STATISTICS

Treatment Control

X = 4.33 X = 3.75
tncernal Sx = 1.97 | S¢ = 0.87

X =15.25 X = 13.25
External Se = 1.86 | sg¢= 1.3

TABLE IV

PRETEST STATISTICS

Treatment Control

X = 20.42 X =17.83
tnternal Sx = 5.57 | Sg= 9.39

X = 14.17 X = 15.0
External L= 7.78 | s = 8.43
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To determine if the differences between the means of each of
the four groups were significant at the .20 level, a two-way analysis
of variance was used. The liberal significance level was used to detect
even small differences. One main effect was the treatment aad control
groups. Locus of control was the other mairn effect. Table V contains

the results of the analysis of variance.

TABLE V

ANALYSTS OF VARIANCE FOR THE PRETEST

Mean Sign.

Source af Square F of F
CGroup 1 5.138 0.15 0.704
Locus of , A a -
Control 1 247.521 3.95 0.055
Group and
Locus of 1 35.021 0.56 0.459
Control
Error 44 62.588
Total 47 04.893

The iccus of control mein effect F value of 3.95 is significant
at the .20 level which shows that there is a difference in the prerest
scores of the internal and external groups. The differences of the
treatment and control groups and the interactions were not significant.

However, since the locus cf control main effect is significant, the
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analysis of covariance is used for the analvsis of the posttest with the
pretest scores as the covariate to control for the initial diiferences

shown by the pretest scores.

Results Concerning tne Posttest

The posttests were also scored by the persounel of the mathe-
matics department at South Oklahoma City Junior College. as with the
pretest, the posttest nad a possible score of 40. The posttest scores
in the sample ranged from 8-39. The means and standard deviations of
the posttest scores for each group are presented in Table VI. The raw
scores are in Appendix B. For the internal-treatment group the mean
was 28.0 and the standard deviation was 7.27. The mean and standard

deviation for the internal-control group were 30.25 znd 6.22 respectively,

The mean and standard deviation for the external-treatment group were
25.08 and 8.37 respectiveiy. For the external-control group the mean
was 28.358 and the standard deviation was 7.28. The overall mean and
standard deviation were 27.98 and 7.33.

Thie above means which are the same as those in Table VI are the
means for the posttest only and do not include the corrections for the
pretest scores. It is the corrected means that result from the analvsis
of covariance with the preatest scores as the covariate that were used to
test the hypotheses. The corrected means and the standard errors of the
corrected means are presented in Table VII. Tne corrected mean for the
internal-treatment group is 25.76 with a standard error of 1.61l. The
corrected mean for che internzl-control group was 29.64 with a standard

arror of 1.58. For the external-treatment group the cerrected mean was




56

26.77 and the standard error was 1.60. For the external-control group

the corrected mean was 29.73 and the standard error was 1.38.

TABLE VI
POSTTEST STATISTICS
(uncorrected)
Treatment Control
X = 28.0 X = 30.2
Internal Sx = 7.27 | s = 5.22
X = 25.08 X = 28.38
External S¢ = 8.37 L= 7.28
TABLE VII
CORRECTED POSTTEST STATISTICS
Treatment Control
X, =25.76 | X. = 29.64
Internal _ . _
SE§ = 1.81 SEi = 1.58
X, =26.77 | X, =29.75
External _ . - =
SE; = 1.50 SEx = 1.58

The two-way analysis of covariance and tasts of the simple main
effects were used to test the ive hypotheses. The treatment and control
3roups were one main effect with locus of control as the second main

effect. The pretest was used as the covariate. The .05 significance
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level was used. The resul:ts of the analysis of covariance appear in
Table VIII. The first hypothesis, there is no difference in basic
mathematics achievement between students who have completed z cognitive
style mapping prozram and similar students who have not, can be

rejectedc. The main effect involving treatment and control has an F

value of 4.73 which is significant at the .05 levei. Since both controi
group means are greater than the treatment group means, the control

group's zchievement was significantlyv betrer than the treatment group's

achievement.,
TABLE VIII
ANALYSTIS OF COVARIANCE OF POSTTEST
Mean Sizn.

Source df Squara F cf F
Group 1 140,24 4.73 0.035
Locus cf Control 1 3.44 0.12 0.735
Group and 1 2.37 0.08 0.779
Lecus of Control
Pretest (covariate) 1 1086.75 36.64 (0.0001)
Error 43 29.66
Total 47 53.81
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The fifth hypothesis, the difference on basic mathematics
achievement petween the cognitive style mapping and control groups for
internals is not different from the difference between the cognitive
style mapping and control groups for externals, was tested by the inter-
action effect from the same analysis of covariance. The F value of the
interaction was 0.08 which is not significant at the .05 level. Thus
the fifth null hypotheses cannot be rejected. ‘

The null hypotheses two, three, and four were tested using
tests of simple main =ffects. Table IX summarizes the resuits of the
simple main effects tests. The F tests are compared to a critical value
of 4.07 for one and fortv-three degrees of freedom (Mocd and Gravbill
1963, p. 429).

The second hypothesis, there is no difference in the effect of
a cognitive style mapping program on the basic mathematics achievement
of students who have an external locus of control and thcse who have an
internal locus of control, was tested by the simple main effect using the
treatment level means. The F value of this test was 0.20 which is less
than the critical value of 4.07. Therefore, the second null hvpothesis
cannot be rejected.

The third hypothesis, within the internal locus of control groups
there is no difference in basic mathematics achievement between students
whe have compieted a cognitive style mapping program and these who have
received an equal amount of time of attention but have not participatad
in the cegnitive style mapping program program, was tested by the simple
main effect using the internal level c¢f locus of control. The value of

F for this test was 3.03 which is less than the critical value of 4.07.
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Therz2fore, the third null hypocthesis cannot be rejected.

TABLE IX

SIMPLE MAIN EFFECTS TESTS

Mean Critical
Source df Square F F
Treatment 1 6.08 0.20 4,07 !

Intsrnal vs. External

Internal 1 | 89.93 3.03 4.07

Treatment vs. Conrtrol

External - ; -
1 33. . E

Treatment vs. Contrcl - 3.17 L.79 27

Error L3 29.56

The fourth hypothesis, within the external locus of control
groups there is no difference in basic mathematics achievement between
students who have completed a cognitive style mapping program and those
who have received an equal amount of time of attention but have not
rarticipated in the cognitive style mapping program, was tested by the
simple main effect using the external level of control. The F value of
this test was 1.79 which is less thzn the critical value of 4.07. Hence,
the fourth null hypothesis also cannot be rejected.

In summary, a significant difference in achievement exists between
the treatment and centrol groups with the achievement of the control groups
being greater than that of the treatment groups. The null hvpotheses (two
through five) involving the relationships between 2 cognitive style mapping

progrzm and locus of control were not rejected.




CHAPTER V

CONCLUSION

Summary of the Study

One of the current trends in education is to provide instruction
that will lead to successful learning axperiences for each learner.
Individual differences have been acknowiadged to have a significant
effect on the efiectiveness of instructicnal modes aqd materials.
Research has shown that both cognitive stvles and locus of control are
constructs of individual differences that influence educational practices
and results.

Hill's model of cognitive style mapping is an attempt to delineate
a person's total educational cognitive style. The information gained bv
students from their cognitive style maps should enable them to choose
instructional modes and materials which would be mcost meaningful to them.
It should also aid the students in compensating for any particular weak-
nesses they may have. The whole idea of individual differences is that
no one technique is beneficizl for all. Therefore, a cogaitive mapping
program should not be equaily helpful for all students.

Locus of control has been shown by research to be related to
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educational variables including achievement. Develcpmental studies
students are often considersd more external than more tradicional
students. These developmental students are also in need of more support
services to be successful in community colleges.

There is o research relating interactions of cognitive style
mapping programs and students of varying locus of controi. This study
attempts to study the effect of a cognitive stvle mapping program on the
basic mathematics achievement cf community college developmental studies
students who have either an internal or external locus of control.

Basic mathematics classes at South Oklahoma City Junior College
in the fall of 1981 were used to studv this effect. The locus of control
of all students was measured using Rotter's I-E Scale. The students were
divided into treatment and control groups bv classes. The treatment
groups participated in a cognitive stvle mapping program based on the
Mountain View College Modified Hill model. The control groups parti-
cipated in a sentence completion activity and discussion dealing withn
their feelings about mathematics. The mathematics facilities at South
Oklahoma City Junior College include several alternate instructional
modes. Therefore, students gaining information about their learning
preferences have an opportunity to use that information in choosing in-
structional modes and materials. Pretests and posttests of basic mathe-
matics skills were used to determine achievement.

A two-way analysis of covariance and tests of the simple main
effects were used to test the following hypotheses:

1. There is no difference in basic mathematics achievement

between students who have completed a cognitive style napping program
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and similar students who have not.

2. There is no difference in the effact of 2z cognitive style
mapping program on the basic mathematics achievement of students who have
an external locus of control and those who have an internal locus of con-
trol.

3. Within the internal locus of control groups there is no
difference in basic mathematics achievement between students who have
completed a cognitive style mepping program and those who have received
an equal amount of time of attention but hawve not participated in the
cognitive style mapping program.

4. Wichin the external locus of control groups there is no
difference in basic mathematics achievement between students who have
completed a cognitive style mapping program and those who have received
an equal amount of time of attention but have not participated in the
ccgnitive style mapping program.

5. The difference on basic mathematics achievement between the
cognitive style mapping and control groups for internals is not different
from the difference between the cognitive style mapping and control
groups for externals.

The only hypothesis rejected at the .05 level of significance
was the first nyporhesis. Since the control groups' achievement means
were higher than the treatment groups', the significant difference was in

favor of the contreol groups.

inferences

The only null hypothesis this study was able to reject was the
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first hypothesis. There was a significant difference at the .C5 level
of the achievement on basic mathematics skills between the treatment and
control groups for this sample of basic mathematics students. Hcwever,
it was the achievement of the control groups who participated in a sen-
tence completion and class discussion activity that was significantly
greater than the achievement of the treatment groups who participaced
in the cognitive style mapping program. The other four null hvpotheses
could not be rejected. Therefore, it appears that there was nc differ-
ence between internzls’' and externals' basic mathematics achievement
whether they were involved in a cognitive stvle mapping program or not.
The resuits of this study support those of Young (1974), Hand
(1972), Goodnew (1280), Stringfellow (1975), and Reece (1978b). The
Young and Reece studies invoived cognitive stvle mapping programs in which
the students were given infeormation on their preferred learning styles.
The achievement of students with this learning style informaticn was
compared to the achievement of students who did not receive the learning
style information. The Reece study used secretarial science and develop-
mental mathematics and English students in a two-vear technical cecllege.
The instructors used the individual student cognitive styie maps to
prescribe instructional methods in consultation with the student. There
were both group and individual interpretations of the maps (Reece 1978b).
Young's sample was drawn from community college freshman English classes.
The instructors, subject matter and teaching techniques were the same for
both treatment and control groups (Young 1974). Both Young and Reece re-
ported no significant differences in achievement between treatment and

control groups.




The emphasis of che studies done by Goodnow (1980), Stringfellow
(1975) and Hand (1972) was different from the present study and those
done by Young and Reece, but the results are consistent. Goodnow,
Stringfeilow and Hand determined the degree of match between the pre-
ferred learning styles of the students and the instructional modes being
used. Goodnow and Hand used a community college accounting course and a
developmental science course respectively. Stringfelliow's sample was
chosen rfrom a university Ccllege of Dentistry student population. all
three studies used some form of individually paced instruction and
compared the achievement levels of students with differing degrees of
match between student learnirg stvle and imnstruction styls and found no
significant differences.

The cognitive style mapping program in an orientation course
usad by Mustachio (i977) had mixed results. The effect of various com-
birarions of types of cognitive style mapping interpretations on student
self concept and achievement provided mixed resuits. While there were no
significant differences, students exposed to both group and individual
interpretations did increase their global and academic self concepts.
The study also considered the effect of the degree of match between
learning styles and course schedules and found a direct relationship
with achievement.

The results of the present study do not support the findings
reported by Fourier (1980), Ehrhardt (1980), Kevser (1980a,bt), Hampton
(1972) and Frever (1975). Fourier's study involved community college
students in psychology, life sciences and humanities courses. The sub-

jects in both treatment and control groups were volunteers. The




65

treatment group participated in a cognitive style mapping program with
the interpretations done individually. The mapping inventory used was
scored cn a five point scezle rather than a three poiat scale as was used
in the present study. The control group completed the Ailport-~Vernon-
Lindzey Study of Values instrument. The instructors for the courses were
not aware ¢f group membership--treatment or control--of the students
involved in the study. Achievement measures were final grades in the
courses. The differences in achievement between treatment and control
groups were significant for all three courses with the treztment achieve-
ment means ranging from é.77 to 8.19 percentage points higher (Fourier
1980).

Ehrhardt, Keyser, Hampton and Frever describe cognitive stvle
mapping programs that are institution wide and involve the implementation
of alternate instructional methods with the use of cognitive stvle
mapping for prescriptive purposes. Most cof the progrzms offer multiple
methods of interpretation. Ehrhardt describes the program at Mountain
View College where the prcgram has been evaluated several times via an
opinion questionnaire. The reactions of both faculty and students are
very positive (Ehrhardt 1980). Keyser describes the program at MMount
Hood Community College and Hampton and Frever describe the BURST program
at Oakland Community Ccllege where Hill was president and implamented the
program. Keyser, Hampton and Frever all report increases in the percent-
ages of successful students since the implementations of the cognitive

style mapping programs (Keyser 1980a, b; Hampton 1972; and Frever 1975).
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The significant difference in achievement found between that
of the conrrol groups and treatmenr groups deserves discussion. The
achievement of the control groups in this study was significantly
greater than that of the treatmernt groups. The control groups parti-
cipzted in =z sentence completion acctivity followed hv a discussion
during the first week of classeé znd a similar follew-up discussion
during the third or fourth wezk. The sentence completions and dis-

cussions involved the students' feelings about mathematics and their

interactions with various aspects of mathematics. While these activities

were intended to be a placebo to control the Hawthorne effect, they may

have indeed contributed to the feziing of well being of the students
and become an alternate treatment rathzar than a placebo. These
activities were well received bv the students invelved, and the

instructers of the control sections were gencsrally impressed with the

responses of the students. Scudents' feelings about their abilities in

mathematics and mathematics itself may influence their pericrmance.

The discussion of these feelings and the airing of the anxieties involved

may have sufficiently contributed to the basic mathemztics achievement

of the students in the control group and account for the significant

difference in their 