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ABSTRACT

This study focused on the measurement of individual
perception learning styles. The seven styles under investiga-
tion were originally conceptualized by Dr. Russell L. French1
in 1975; six of those styles were first measured by Dr. Daryl
V. Gilley2 in the same year. The seven measured styles were:
print, aural, interactive, visual, haptic, kinesthetic, and
olfactory. Two individual subject styles measurement systems
were used in the study. One was a revision of Gilley's Multi-
Modal Paired Associates Learning Test (MMPALT); the other was
the Perceptual Modality Preference Survey (PMPS) which was
developed specifically for this study.

While Gilley's research was conducted with third grade
students. subjects in this study were adult volunteers. They
varied in age, education, and geographic background. Repre-
sented were 31 different states, an age range of 19 through
68 years, and a formal education range of eighth grade to
advanced degrees. The population included 76 males and 20

females. Volunteers were used because adult learners are

lRussell L. French, Teaching Style and Instructional
Strategy. Unpublished paper, Department of Curriculum and
Instruction, The University of Tennesse, Knoxville, 1975.

2Daryl V. Gilley, Personal Learning Styles Exploring
the Individual's Sensorv Input Processes. Ed.D. Dissertation,
The University of Tennessee, Knoxville, August, 1975.



generall&yéelf—directed and self-motivated towards learning

and because the focus of investigation was the measurement of
learning style within individuals rather than adults in general.

The revised MMPALT was used to identify the dominance
pattern of the seven perceptual styles in each subject. The
PMPS was used to measure the pattern of each subject's personal
preferences among styles. In both assessments, patterns for
the entire subject population were determined by simple summa-
tions of individual subject data. Patterns within various
recognizable sub-groups were also established using the summa-
tive approach. Because of the nature of the subject population,
the group and sub-group derived conclusions are not generali-
zable to other adult learner populations. The study did, how-
ever, produce the following findings:

1. The seven perceptual styles conceptualized by
French did exist as perceptual learning styles in this aduls
population.

2. There were measurable variations in perceptual
learning styles of individual adult learners in this study.

3. Overall, the most dominant perceptual stvle found
empirically in these adults was the visual: the second most
dominant style was the haptic.

4. Patterns found in these adult subjects were com-
parable to those found by Gilley in third grade children:
however, variations apparently influenced by differences in

age, experience, maturity, and education did appear.
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5. Correlations between subject self-reports (prefer-
ence data) and empirical test data were low to slight.

6. Correlations between self-report data and empirical
test data increased with subjects' years of formal education

and knowledge of learning style concepts.
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CHAPTER 1
INTRODUCTION

Four out of five Americans arcinvolved in the learning
programs of the nation. Adult learners are entering and re-
entering the various programs from all educational backgrounds
and all social, economic, and occupational levels. Penland
has reported that these adult learners have individualistic
learning patterns, and they prefer to control the pace and
chafacter of their own learning (Penland, 1978). The chal-
lenge to educators and administrators in adult programs is to
provide the help that adult learners need to plan, conduct,
and control their own learning experiences. To this end,
adult educators need skills and tools for the identification
of the individual differences in adult learners.

Various models have been developed to identify and
measure individual differences, but there is a lack of agree-
ment among the approaches. Those having their foundations
in psychology tend to focus on internal or neural processes
(Martens, 1975); those having their roots in classroom
processes tend to focus on the learning environment and the
students' interactions to stimuli (Oen, 1973). Both
approaches to the study of individual differences have
resulted in a concern for learning style as one basic area of

differences among learners.



Psychologically based attempts at identifying and

measuring individual learner differences have focused on the
development of behavioral laws of learning. These studies
have produced such learning concepts as field dependence-
independence, impulsive-reflective, and leveling-sharpening,
even though Glaser has said:

The widespread inattention to individual differ-
ences seems to indicate that psychologists have been
uniquely optimistic in their expectations for the
generality of behavioral laws. (Glaser, 1965.)

To predict the future of learning, the specific strengths and
weaknesses of each learner must be identified. Gagne and
Glaser have referred to these strengths and weaknesses as the
specific limiting conditions of the learner; Glaser said,

". . . we need to be more active in postulating initial pro-
perties of the learner which interact with learning." (Gagne,
1967.)

Practicing educators have focused their attention on
classroom environment and activities. Areas of classroom
stimuli study have included emotional elements of motivation
and persistence; environmental elements of sound and light;
sociological elements of self, pairs, and teams; and physical
elements of time, intake, and perception (Dunn and Dunn, 1978).
Hill divided the perceptual or sensory stimuli category into
five elements: auditory, olfactory, savory, tactile, and
visual (Hill, 1976). Individual student measurements of
these elements are taken with self-report or teacher-assess-

ment opinion surveys, and classroom teaching practices are
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adjusted to the survey results. The survey or self-assessment
approach to learning style assessment has not bkeen scientifi-
cally validated.

Both practical educators and psychological researchers
have expressed concerns for individual differences in percep-
tion. For example, French (1975) conceptualized seven percep-
tual learning styles: print, aural, interactive, visual,
haptic, kinesthetic, and olfactory. Those seven are referred
to as perceptual modality elements of individual learning
style, and they serve as the foundation for this study's

examination of measurement techniques.

I. THE PROBLEM

In her 1977 dissertation, Scarbrough concluded,
"Investigation into learning styles preference has been ham-
pered by the lack of appropriate instruments."”

Other authors have identified at least three major
problems with instruments and procedures used to measure the
strengths and weaknesses of individual learning styles. The
more subjective systems appear to lack validity (London, 1976;
Sailor, 1978;: Sheriff, 1978); the more objective systems are
narrow in scope, time consuming, and complex; and each system
is generally applied to a narrow population of age and
background.

Using French's (1975) conceptualization of learning

styles, Gilley (1975) developed and tested an objective




system for measuring individual differences in perceptual

learning style. His "Multi-Modal Paired Associates Learning
Test (MMPALT)'" was used to measure six of French's perceptual
modality elements. Gilley confirmed the validity of his
instrument and concluded that his subjects (third grade stu-
dents), ". . . do receive and process information with differ-
ent degrees of efficiency across the six sensory modalities."
Gilley's recommendations for additional research served as
guidelines for this study's examination of measurement pro-
cedures. The Gilley recommendations included:
An attempt should be made to replicate this
study including a larger sample with subjects of dif-
ferent age groups, socioceconomic, ethnic, and geo-

graphic backgrounds.

Similar studies should be completed with subjects
at various levels of development.

Investigations into other theoretical style ele-
ments should be initiated.

Efforts should be made to develop efficient
methods of diagnosing personal learning styles.

II. PURPCSE OF THE STUDY

This study addressed three specific needs in the
measurement of individual learning styles. First, the
Gilley system of perceptual style measurement was extended
to an adult population. This was done to examine the exist-
ence of the same style elements across different groups and
further validate the Gilley system. Second, one of French's

original elements (olfactory), not examined by Gilley, was



added to the measurement system. This was done to expand and
further validate the Gilley system. Third and primarily, the
findings from the expanded Gilley measurement sSyStem were
compared to the findings from a survey or self-report system
designed to measure the same perceptual modality elements of
individual learning style. This comparison was made to exa-
mine the validity of the self-report or survey approach to
learning style assessment. Five specific questions posed in
this investigation were:

1. Do the seven perceptual styles identified by
French manifest themselves in adults?

2. Are there measurable variations in the perceptual
learning styles of adults?

3. Are there dominant identifiable patterns of per-
ceptual style within/across various groups of adult learners?

4. How do the measurements of perceptual styles in
adults compare/contrast with the measurements conducted
earlier by Gilley in children?

5. Do adult learner self-assessments of their per-
ceptual modalities of learning style show positive correlaticn

with empirical measurements of the same styles?

ITI. SIGNIFICANCE OF THE STUDY

Traditional education programs tend to group students
and conduct classes in more or less the same manner for all

learners, but learning is an individual activity and requires




some level of individualized instruction. The individualiza-

tion of instruction is dependent on a knowledge of individual
differences in each student. Numerous researchers have con-
cluded that studying learning styles increases individualiza-
tion, educational effectiveness, and educational efficiency.
Relating individual differences to perception and learning
disabilities, Wepman (1974) said:

The ignoring of individual differences in the
development of perceptual adequacy is seen to be
responsible for many learning disabilities. .

Gagne (1968) said, "Learning is an individual matter," and
Scarbrough (1276) concluded, "Any grouping practice should
consider the learning styles of the individuals involved."
All of this can be summarized with a statement from Ingram's
(1974) findinés:

The theory of learning styles measurement and the
teaching to measured learning styles is a valid theory.

This study examined measurement procedures, further
validated perceptual modality styles elements, identified
general patterns of perceptual style within an adult popula-
tion, and examined similarities and differences among various
sub-groupings of that population. This new information can
be added to the existing although primitive knowledge about
individual differences to create a more solid research found-
ation, expand the general awareness of individual learning

differences, and generally improve teaching and learning.




IV. PROCEDURES OF THE STUDY

Selection of Subjects

The primary goal of subject selection was to obtain a
study population consisting of adult learners with a variety
of educational and geographic backgrounds. Potential subjects
were, therefore, solicited from a variety of sources. Letters
of invitation (Appendix A) were distributed or mailed to
participants of four programs: The Aluminum Company of
America (ALCOA) apprenticeship program at Alcoa, Tennessee;
The Adult Basic Education (ABE) program for Blount County,
Tennessee; The counseling and rehabilitation program for
state inmates housed at the Blount County Jail, Maryville,
Tennessee; and three leadership development programs offered
at the I. G. Brown Air National Guard (ANG) Professional
Military Education Center (PMEC) located at McGhee Tyson ANG
Base, Knoxville, Tennessee. Verbal invitations were also ‘
extended to educational colleagues of this researcher.
Approximately 700 individuals received either written or
verbal invitations to have their perceptual learning styles
measured.

Ninety-six adults responded to the invitations and
participated in the measurement project. The total subject
group consisted of 76 males and 20 females. They averaged 34
years of age and 13.6 years of formal education. The volun-
teer subjects came from 31 different states and were partici-

pants in a variety of educational programs.



Instrumentation

Each subject participated in two measurements of his
or her perceptual modality learning style. The two instru-
ments used in this study were the revised Multi-Modal Paired
Associates Learning Test, hereafter identified as revised
MMPALT, and the Perceptual Modality Preference Survey (PMPS).

Revised MMPALT. This instrument identifies the rela-

tive strengths of each of the seven elements of perceptual
style in the testee: print, aural, interactive, visual, hap-
tic, kinesthetic, and olfactory. (Appendix C.) The test con-
sists of 10 pairs of stimulus and response members for each
element. The subject is presented with all 10 pairs of sti-
mulus and response members in a particular element. Then he
or she is presented with only the stimulus member of each
associated pair in a different order from that used in the
initial presentation and asked to recall the correct response
member. In the original MMPALT, Gilley used five pairs and a
trials-to-mastery scoring system. The revised MMPALT employs
10 pairs and is scored on the number of correct responses.
This modificaticon was suggested by Gilley, and it is consis-
tent with guidelines from other paired associates tests
(Jensen, 1967). The seven scores (one for each element
tested) for each subject are arranged from high to low to
produce a rank ordering of the elements of the subject's

perceptual learning style.




Further revision of the original MMPALT included:

1. Changes in some of the stimulus and response
materials, because the original materials were no longer
available.

2. Development of stimulus and response materials for
the olfactory style element which Gilley had not measured.

3. Pairings and presentation seguences were randomized
or re-randomized as necessary to assure objectivity.

Perceptual Modality Preference Survey (PMPS). The

objective of this survey, developed by the investigator, was
to secure each subject's intuitive assessment of his or her
own strengths and weaknesses in each of the seven perceptual
learning styles. The forced choice questionnaire contains 42
response items. Each perceptual style element is contrasted
with each of the other style elements twice and in reverse
order. A subject responds to each statement by choosing one
of four alternatives: Always, Usually, Seldom, or Never. To
counteract any conflicting responses and evaluate both style
elements in each statement, responses are scored with positive
(accepting the statement) and negative (rejecting the state-
ment) values. (See Figure 1.)

The scores for the various style elements are then
arranged from high to low to produce a strongest (preferred) to
weakest rank ordering of the subject's subjective assessment
of his or her own learning style. This procedure is based on
the Likert method of summated ratings as reported by Best

(1959) and others. (Appendix D.)




Directions:

Sample

Sample

Sample

For an "Always' response, score +4 for the first
(accepted) element contained in the statement,
and score -2 for the final (rejected) element in
the statement.

For a "Usually'" response, score +2 for the first
(partially accepted) element listed in the state-

ment, and score -1 for the final (partially re-

jected) element in the statement.

For a "Seldom: response, score -2 for the first
(partially rejected) element listed in the state-

ment, and score +1 for the final (partially

accepted) element in the statement.

For a "Never! response, score -4 for the first
(rejected) element listed in the statement, and

score +2 for the final (accepted) element in the
statement.

Statements:

Number 1: I learn better by reading than by listening.
Number 28: I learn better by listening than by reading.
Responses:

Number 1: Always (X) Usually ( ) Seldom ( ) Never ( )

Number 28: Always ( ) Usually ( ) Seldom (X) Never ( )

Scoring:

Print Aural Interactive Visual Haptic
Number 1: +4 -2 0 0 0
Number 28: +1 -2 0 0 0
Total +5 -4 0 0 0

Figure 1. Explanation and Demonstration of PMPS Scoring System
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Methodology

For participation in the styles measurement process,
each subject was scheduled through three stations. At Station
A, the subjects received an introduction to the concept of
learning styles and an explanation/demonstration of the test-
ing procedures. At Station B, the subjects completed four
individually conducted evaluation processes. The four revised
MMPALT elements measured at Station B were: interactive, hap-
tic, kinesthetic, and olfactory. At Station C, the subjects
completed three group conducted measurement processes and the
PMPS questionnaire. The revised MMPALT elements measured at
Station C were: print, aural, and visual. After all testing
and the questionnaire were completed, the subjects were given
an opportunity to examine their initial test results and
discuss those results. (Appendix B.)

To eliminate first-test, second-test interaction bias
in any group results, half of the subjects completed the PMPS
as their first activity, and half completed the PMPS as their

last activity.

Collection and Treatment of Data

Optical scan forms were used as answer sheets for the
PMPS, and demographic data also were collected on that form.
Data on the form included the subject's identification number,
age, years of formal education (up to 16), sex, and revised

MMPALT scores. All data were processed in The University of



Tennessee Computing Center. The computer products included

data for each individual subject and computations of data for
the various groupings of subjects.

Individual Data. Data analyzed and reported for each

subject included rank orderings of perceptual style elements
obtained on both instruments and a correlation of the two sets
of scores using Spearman's rank order correlation coefficient
applied to the two rankings. The Spearman's correlation
formula included a correction for ties. The general criterion
for evaluation of significance, reported by Best (1959), was

used to categorize the correlation coefficients:

Correlation: Relationship:
00 to + .20 Negligible
+.20 to + .40 Low or Slight
+.40 to + .60 Moderate
+.60 to + .80 Substantial or Marked
+.80 to +1.00 High to Very High

Specific attention also was given to the first and
second highest ranked styles for each subject on each measure-
ment. (Appendix G.)

Group Data. Data from 23 subject groupings received
specific treatment. The revised MMPALT and the PMPS scores
were tctaled and ranked for each of the groups. Analysis of
group data employed the same procedures as those applied to
individual data. Subject groupings included: the total

subject population (96), subjects completing the PMPS first
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(43), subjects completing the PMPS last (43), males (76),
females (20), ABE (9), jail (7), PMEC (60), NCOA (34), AMS
(20), LS (6), test (10), colleagues (19), under 12 years edu-
cation (1ll1), 12 years education (22), some college (33), 16 or
more years of education (25), 19-24 years of age (16), 25-29
vears of age (22), 30-34 years of age (1ll), 35-39 years of

age (21), 40-44 years of age (15), and 45-68 years of age (11).
Again specific attention was given to the first and second

highest styles in each group on each instrument. (Appendix F.)
V. LIMITATIONS OF THE STUDY

1. The population sampled was restricted to approxi-
mately 700 adult learners who received either verbal or
written invitations to have their learning styles measured.

2. The study population was limited to 96 adults who
volunteered to have their perceptual learning styles measured;
therefore this study's group findings are not generalizable
to other populations.

3. All measurements were conducted between September
1, 1980 and November 15, 1980.

4. Although precautions were taken to balance the
level of difficulty across the seven elements of the revised
MMPALT, that balance was not assured.

5. The original MMPALT and the revised MMPALT use a
paired associates testing procedure. That procedure, which

measures one's ability to remember and/or discriminate among
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information presented within a particular framework, may not
measure all factors which make up one's perceptual learning
style.

6. Although precautions were used in the construction,
administration, and scoring of the Perceptual Modality Pre-
ference Survey (P¥PS), the validity of that instrument has not
been statistically established.

7. Not all measurements were conducted in the same
physical location. Although care was taken to create similar
physical settings, environmental differences could have in-
fluenced test results.

8. A number of subjects in the study were participants
(students) in academic programs of the Air National Guard.
Although there was little or no evidence that they volunteered
to participate in the study because of the researcher's tie
to those programs, this relationship could have influenced

some test results.

VI. ASSUMPTIONS OF THE STUDY

Several procedural factors and pertinent considera-
tions should be mentioned before starting the assumptions
underlying this study:

1. Gilley developed, tested, and validated the ori-
ginal Multi-Modal Paired Associates Learning Test (#MPALT).
After consultation with Gilley and French, the MMPALT was

revised for this research. All modifications were consistent
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with Paired-Associates learning theory and based on Gilley's
recommendations.

2. Construction of the Perceptual Modality Prefer-
ence Survey (PMPS) was supervised by experts in the field of
questionnaire development.

3. Adult learners generally enter educational pro-
grams on a volunteer basis, and they are generally motivated
towards self-discovery and self-development.

Assumptions basic to this study included the following:

1. Self-awareness and instructor awareness of student
learning styles will influence the teaching-learning process.

2. The revised MMPALT is a valid system for objec-
tively measuring individual differences in the perceptual
modality elements of learning style.

3. Responses to the PMPS reflect each subject's sub-
jective opinion of his or her own perceptual modality learning
style.

4. This study focused on measurements of the individ-
ual learning styles of self-directed adults not groups; there-
fore, the use of volunteer subjects does not distort or dam-

age the findings.

VII. DEFINITION OF TERMS

Adult. A person over 18 years of age.
Learner, A person engaged in or expressing an inter-

est in the acquisition of new skills or kncwledge.
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Learning Style. Individual differences in relating

to or interacting with the environment for the purpose of
learning.

Perceptual Modality of Learning Style. The approach

which an individual learner uses in gathering information
and knowledge from the world about him or her through the
five senses. In this study, the seven perceptual style ele-
ments identified by French and researched by Gilley were the
basis for investigation. These seven perceptual style ele-
ments are:

Print (P). Gathering information primarily
through the printed word.

Aural (A). Gathering information primarily
through listening.

Interactive (I). Gathering information primarily

through discussion and talking with others.
Visual (V). Gathering information primarily
through seeing pictures, images, objects, and activities.
Haptic (H). Gathering information primarily
through touching and/or holding.

Kinesthetic (K). Gathering information primarily

through performance or engaging in body movements.
Olfactory (O). Gathering information primarily
through the sense of smell.

Revised Multi-Modal Paired Associates Learning Test

(revised MMPALT). A seven-set paired asscciates learning




17

test designed to rank order the perceptual modality strengths
and weaknesses of each subject through objective measurement.

Perceptual Modality Preference Survey (PMPS). A 42

item questionnaire designed to survey each subject's intuitive
perception of his or her perceptual learning style, and report
those styles in rank order.

Achievement. For purposes of this study, achievement

is broadly defined to include experience, degree of self-

direction and self-discipline, and general level of maturity.

VIII. ORGANIZATION OF THE STUDY

Chapter I has identified the problem under investiga-
tion, stated the purpose of the study, discussed the impor-
tance of the study., outlined the wnrocedures of the study,
identified the limitations and assumptions of the study, and
defined special terms used in the study.

Chapnter II presents a review of related literature
including sections on individual differences and learning,
modalities and elements of learning styles, and measurement
of individual differences.

Chapter III details procedures used in this study.
It includes sections on revision of the MMPALT, construction
of the PMPS, subject selection, evaluator training, test
administration, and data analysis.

Chapter IV presents the findings of the study with

reference to both individuals and groups.
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Chapter V summarizes findings of the investigation,
presents and discusses conclusions, and develops recommenda-

tions.



CHAPTER 1II

REVIEW OF LITERATURE

I. INTRODUCTION

Much research in the area of personal learning style has
come from the field of psychology. Psychological research tends
to focus on the human organism's internal reactions to stimuli
and the organism's external reactive behavior. It is the con-
tention of this researcher as well as others (French, 1981),
that human learners are purposeful actors in the world of
learning, not simply reactors. Research with this focus is
limited. Psychological focus notwithstanding, some authorities
have addressed this issue. In reporting the Personal Construct
Theory of Professor George A. Kelly, Goldstein said:

For Xelly, man was not simply a stimulus-response
organism who reacted automatically to environmental
stimuli. Rejecting the implied human quiescence of
this model, in which man's natural state is one of
inactivity until goaded by a stimulus, Kelly argued
that man is actively involved in cognitively organ-
izing the world around him; the essence of man's
activity is his forecasting of events. The individ-
ual makes predictions about what will occur and
modifies his ideas based on the outcome of these
predictions. Kelly termed these ideas constructs.

A basic noticn of Kelly's formulation is that man is
capable of representing the environment, not merely
responding to it, and that differing representations
lead to different behaviors. (Goldstein, 1978,

p. 104.)

When purposefully acting for the purpose of learning,

each individual student must deal with the flow of information.

19
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Starting from a basis of computer information processing,
James L. McKenney presented a model for human information
processing and related that model to the study of individual
differences. McKenney believes that individuals develop both
conscious strategies and unconscious habits for taking-in
information. When discussing his model, McKenney said:

Human information processing is composed of two
general modes of behavior: First, communicating with
the environment to obtain data and to return data to
other people. Second, organizing data received to
bring relevant experience to bear to make useful pre-
dictions. Man's information processing is essentially
a cognitive process of communicating with the world
and manipulating information that comes to him.

(Martens, 1975, p. 5.)
Be they conscious strategies or unconscious habits, it is
apparent that human learners have individual differences in
reaching out for new information.

The individual differences in information acquisition
signal the need for individualized instruction, and educators
in virtually every field recognize that need and its relation-
ship to the measurement of learning styles. From the field of
vocational education, Bjorkquist (1971) said:

Teachers are increasingly becoming managers of the

learning process rather than dispensers of knowledge
and are being challenged to individualize their in-
struction to account for variability.
From the field of second-language education, Eliuk-Nakonechny
(1976) said:

Individualized learning is one of the current edu-
cational trends. This approach is an answer to the
differences found among students in terms of their

abilities and disabilities, learning styles, objec-
tives and interests.
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From the community college setting, Griffin (1974) said:
If a community college 1is truly committed to the
idea of individualized learning, it must make a con-

certed effort to discern the learning style prefer-
ence of each student.

To address these expressed needs, this review will exa-
mine individual differences and learning., the modalities and
elements of learning style, the measurement of learning styles,

and research findings.
IT. INDIVIDUAL DIFFERENCES AND LEARNING

Early research and theory gave minimum consideration to
differences in individual learners. In his 1965 book, The Con-

. . . 14 . . .
ditions of Learning, Gagne seemed to view learning as a simple

1A

relationship between stimulus and response. He wrote,
there is an unvarying relationship between stimulus and re-
sponse. The learning change is from:
Stimulus —————> (nothing)
to

Stimulus -——> Response." (p. 8.)

Additionally, Gagné viewed all animals, including the
human animal, as near equals in learning style. In discussing

the elements in a learning situation, he said:

First there is a learner, who is a human being.
(It would be possible for the learner to be an animal,
but that is another story.) For the events considered
here the most important parts of the learner are his
senses, his central nervous system, and his muscles.
Events in his environment affect the learner's senses,
and start chains of nervous impulses that are organ-
ized by his central nervous system, specifically, his
brain. This nervous activity occurs in certain
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sequences and patterns that alter the nature of the
organizing process itself, and this effect is exhi-
bited as learning. Finally, the nervous activity is
translated into action that may be observed as the
movement of muscles in executing responses of vari-
ous sorts. (Gagné, 1965, p. 6.)
These generalizations about learners have lead to generaliza-
tions about teaching. It has been suggested that teaching

should progress from the simple to the complex because:

The individual learns simple things first, then
more and more complex things; while all this is

happening, he is also growing older. (Gagné, 1965,
p. 175.)

The generalized theories of learning were challenged as
early as 1939 by Lowenfeld. He theorized that differences in
perception and reaction caused individuals to exhibit two dis-
tinct creativity types. Lowenfeld's studies caused him to be-
lieve that "the distinction which is true for creative types
can also be made amoﬁg individuals." (Lowenfeld, 1945, p. 100.)
He specifically rejected the theory that perception is the same
for all learners (Ragan, et al., 1979).

The 19265 quotation from Gagné may misrepresent his views

and the views of others at that time. In 1967, Gagné edited

Learning and Individual Differences, and several times, includ-

ing 1968, he specifically said, "Learning is an individual
matter.'" By 1970, Gagné was seriously questiconing earlier
learning theories. In a discussion of the status of learning
research, he said:
As a field of endeavor, research on how human beings
learn and remember is in a state of great ferment to-

day. Many changes have taken place, and are still tak-
ing place, in the conception of what human learning is
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and how 1t occurs. Perhaps the most general description
that can be made of these changes is that investigators
are shifting from what may be called a connectionist
view of learning to an information processing view.

From an older view which held that learning is a matter
of establishing connections between stimuli and re-
sponses, we are moving rapidly to acceptance of a view
that stimuli are processed in quite a number of differ-
ent ways by the human central nervous system, and that
understanding learning is a matter of figuring out how
these various processes operate. (Gagné, 1970, p. 468.)

The primary thrust of that 1970 Phi Delta Kappan article was

the relationship of these new views to instruction. Gagné's
concluding sentences clearly summarize the need to consider
individual differences and to individualize instructional pro-
cesses:

In the most general sense, instruction becomes not

primarily a matter of communicating something that is
to be stored. Instead, it is a matter of stimulating
the use of capabilities the learner already has at his
disposal, and of making sure he has the requisite cap-
abilities for the present learning task, as well as
for many more to come. (Gagné&, 1970, p. 472.)

As previously cuoted, Gagne views the most imvortant
parts of the learner to be his or her senses, central nervous
system, and muscles. It can be concluded, therefore, that both
Gagné and Lowenfeld consider the senses to be an important
aspect of individual differences and individual learning.

The study of the human senses, as related to learning, is
in the domain of perceptual psychology. At one time, scholars
made distinctions between sensation and perception, but percep-
tion is now accepted to include sensation:

Early psychologists in the nineteenth century used

to make distinctions between what they called ''sensa-

tion" on the one hand and '"perception' on the other.
"Sensation" was thought of as some locally and



oo
>

specifically determined procedure in the receptive
system of the organism, whereas 'perception' referred
to what was centrally picked up from the "sensory
materials."” The opinion of the irrelevance of this
distinction is nowadays shared by most psychologists.
Here the term ''perception" will be preferred, despite
its ambiguity. Such a term probably makes it easier
to consider the alternatives of '"objective' or '"sub-
Jjective,'" or better of "external" and "internal
determinants of our experienced life space. (von
Fieandt, 1977, p. 8.)
This internal/external division of perception encourages this
study's focus on each learner as a purposeful actor in the ac-
quisition of knowledge.

Lowenfeld noted this same distinction in 1239. Through
simple observations of partially blind art students, he dis-
covered that some would use their limited sight and others
would not. Lowenfeld, therefore, theorized that some individ-
uals were visually oriented, and others were haptically ori-
ented. Later research (e.g., 1957 and 1970) tended to verify
his theory (Ragan, et al., 1979).

Individual differences, learning, anca the thrust of
this study are well summarized by Forgus in his 1966 textbook,
Perception. Torgus clearly separates the human learner from
lower animals, and he, just as clearly, identifies perception
or extraction of information from the environment as the major
difference between learners. Forgus said:

I have decided to place the process of perception

within the context of man's general need to adapt to
to his environment if he is to cope effectively with
the demands of life.

DEFINITIQN OF PERCEPTION. 1In this cuest for

adaptive behavior the way the individual gains know-
ledge abcut his environment is of primary importance,




25

The gaining of such knowledge necessitates the extraction
of information from the vast array of physical energy
which stimulates the organism's senses. Only those
stimuli which have cue value, i.e., which trigger some
kind of reactive or adaptive action from the individual,
should logically be called information. For our pur-
poses, perception will be defined as the process of
information extraction.

When we compare the higher mammals and especially
man with the lower animals, we are tremendously im-
pressed with the fact that the adaptive perceptual pro-
cesses of the latter are largely completed through
genetic evolution. That is to say, their perceptual
programs are built in, wired in, or prewired at birth.

.and therefore remain relatively unmodified with
experience,

. .

It is this universal involvement of the process of
information extraction in man's adaptive behavior
which led me to believe that we must relate perception
to the general problem of cognitive development if we
are to understand fully the nature of the reception,
acquisition, assimulation, and utilization of know-
ledge. Looked at in this way, perception becomes the
core process in the acquisition of cognitive know-
ledge. I thus conceive of perception as the superset,
with learning and thinking as subsets subsumed under
the perceptual process.

Perception, learning, and thinking have tradition-
; ally been referred to as the cognitive processes
since they all deal, to some extent, with the problem
0of knowledge. Perception can generally be defined as
the process by which an organism receives or extracts
certain information about the environment. Learning
is defined as the process by which this information
is acquired through experience and becomes part of
the organism's storage of facts. (Forgus, 1966, pp.
1-2.)

IITI. MODALITIES AND ELEMENTS OF LEARNING STYLE

A review cf currently available literature on learning

styles indicates a confusion of terminology and concepts. For




example, the terms '"Cognitive Style" and '"Learning Styles"

are often used interchangeably. During the winter quarter of
1980, a group of potential learning style researchers at The
University of Tennessee, Knoxville met weekly to discuss the
general thrust and results of past research in the area of
personal learning style. 1In order to establish a common voca-
bulary, the group assembled the terms used by the various re-
searchers, studied their definitions, and arranged those terms
by definition into a pattern. It was decided that the most
logical and appropriate overall term for this field of study
was ''Learning Style" (French, 1981). Additionally, the group
determined that there were at least four subordinate or secon-
dary categories under the broad term "Learning Style." Those
secondary levels of the pattern were labeled ''Modalities."

The original four modalities identified were: Perceptual,
Cognitive, Emotional. and Social. These modality identifica-
tions not cnly facilitate the organization of all past learning
style terminology; they also reflect four areas of human learn-
ing activity: (1) information extraction by the senses; (2)
mental processing of that information; (3) personal feeling,
attitude, personality states which influence information
gathering, knowledge building, and knowledge application, and
(4) social sets which enhance or inhibit the learning process
for the individual. These concepts are partially supported

by the Forgus model of learning and thinking:

the three cognitive processes are closely
interrelated and difficult to separate in practical




situations. . . . at the beginning of this process,
learning and thinking either are nonexistent or
operate at a low level. . . . where information ex-
traction requires more active effort on the part of
the organism, learning and thinking play an increas-
ingly important role. . . . thus we consider learn-
ing and thinking as events or processes which aid

in the extraction of information.

Having defined perception as the process of in-
formation extraction, it seems clear why we made it
the parent construct, for adaptive behavior origi-
nates in perception.

The relationship between learning and thlnklng
in the perceptual process is diagramed

Modifies perception Modifies organism

of stimulus
Stimuags - - » Organism - - % Learning - - > Thinking
Modifies perception Modifies organism

of stimulus through learning

Stimuli possessing potential information are observed
by the organism, which extracts some of the informa-
tion present, aided by the process called learning.
The learning modifies the organism so that perception
of the same stimuli later will also be modified.

. learning may lead to thinking; this thinking
modifies the organism through the involvement of new
learning, which in turn modifies the perception of
the stimulus situation. (Forgus, 1966, pp. 3-4.)

By recognizing that learning and thinking involve emotion and
social activity, the elements of Forgus's model can be closely
related to the four modalities listed in the hierarchy.

Within the pattern of terms, The University of
Tennessee group labeled the tertiary level "elements."” The

terms previously used to identify individual learning style

differences were arranged as elements under the four modalities
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to produce a logical pattern of communication. Example: The
visual element of the perceptual modality of learning style;
the field dependent-field independent element of the cognitive
modality of learning style,; the impulsive-reflective element
of the emotional modality of learning styvle; or the collabora-
tive vs. independent element of the social modality of learn-
ing style.

It must be noted that The University of Tennessee
group agreed that some terms might represent elements of more
than one modality, and rigorous research is needed to clearly
establish both elements of the modalities and the modalities
themselves. They also agreed that there is dynamic interaction
among the various learning style modalities and elements. It
was felt, however, that this tri-leveled conceptualization
could serve as a foundation for future research and improved
communication about learning style. This investigator was a
member of The University of Tennessee research group, and the
remainder of this review will reflect the hierarchical frame
of reference established by that group.

A variety of style elements has been theorized and
investigated by a variety of authors. Oen (1973) reviewed the
available literature and prepared a matrix which cross-refer-
enced 62 style elements and 18 authors. Seven of the 62 ele-
ments were used by more than one author, 13 of the 18 authocrs
define no elements in common with the other authors, no ele-
ment definition was common to more than three authors. Ele-

ments and authors related to this study include:
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Element: Author(s):
Visual Riessman, Hill
Oral-Aural Riessman, Hill
Physical/Tactile Riessman, Hill
Perceptual/Conceptual Davis

Auditory Hill

Olfactory Hill

Savory Hill
Kinesthetic Hill
Perceptual Strengths Dunn and Dunn

(Oen, 1973, pp. 18-19.)

The authors listed above provided very few specific
guidelines for this study. Davis's work is more related to
the cognitive modality than any other. The other listed
authors seem to be more in concert with the thrust of this
study, but Riessman's work is more theoretical than specific,
and research by the other listed authors is directed toward
immediate application of their measurement findings in learn-
ing situations without much attention to issues such as valid-
ity of measurement.

This study focused on the perceptual modality elements
conceptualized by French (1975): print, aural, oral (inter-
active), visual, tactile, motor, and olfactory. In 1975,
French theorized that each learner has an individual orienta-
tion or preference in one or more of the sensory-intake styles.
He encouraged teachers to observe learner activities in the
various modes, identify each learner's orientation, and develop
instructional strategies to match the student's learning style.
French also suggested that extensive research was needed to
product effective measurement instruments.

Gilley (1275) developed, tested, and validated the
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Multi-Modal Paired Associates Learning Test to measure six of
French's seven elements. Those six elements were: Print,
aural, interactive visual, haptic (previously tactile), and
kinesthetic. Gilley found that all modality elements could
be effectively (validly, reliably) measured within all of his
subjects using the MMPALT. He also found that third grade
students possess individual differences in perceptual learning
style, and the two most dominant styles were haptic and visual

(pp. 79-80).

The visual, haptic, kinesthetic, and aural learning
styles have received specific attention from several authors.

Writing in The Culturally Deprived Child, Riessman (1962) iden-

tified seven unique characteristics of deprived children. One
of those characteristics suggested that deprived children are,
"physical and visual rather than aural.” (p. 73.) 1In testing
over 1100 subjects, Lowenfeld found the subject population to
be 47 percent visual, 23 percent haptic, and 30 percent not
identifiable (Lowenfeld, 1945). Barbe and Milone summarized

their conclusions in a recent edition of Educational Leader-

The most frequent mocality strengths are visual or
mixed; each accounts for about 30 percent of the popu-
lation (although mixed modality strengths are more
frequent among adults than children). About 25 per-
cent of the population are auditory, and the remaining
15 percent are kinesthetic.

Primary grade children are more auditory than visual,
and are least well developed kinesthetically. Between
kindergarten and sixth grade, however, a modality
shift occurs. Vision becomes the dominant modality,
and kinesthesia overtakes audition.




Sometime between the late elementary grades and
adulthood another shift occurs. Vision remains the
dominant modality, but audition becomes more impor-
tant than kinesthesia. (Barbe, 1981, p. 378.)

Age and grade developmental processes notwithstanding, it
appears that style preferences do change within individual
learners. Keefe contradicts one of Barbe and Miicne's con-
clusions:

Perceptual preference seems to evolve for most
students from psychomotor (tactile/kinesthetic) to
visual and aural as the learner matures. (Keefe, 1979,

p. 127.)

The print, interactive, and olfactory stvles have not
been as well researched as the other style elements; however,
they are included in the self-report measurement systems of
some authors. Under the general heading ''qualitative symbols,"
Hill (1976) includes considerations for both olfactory and
savory styles. This study did not distinguish between taste
and smell, as Hill has done, because objective measurements
(revised MMPALT) were used, and olfactory measurements were not
previously validated. Dunn and Dunn include both print and
visual considerations in their styles elements; however, they
use self-report measurement systems. The self-revort approaches
used to identify learner preferences have received little vali-
dation against measurements of actual strengths and weaknesses
in student learning styles.

The seven elements of this study have received varying

degrees of emphasis in previous research, and the terms used
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have been applied to a variety of human skills. Some
inconsistencies in measurement techniques exist. For example,
the printed word often has been used to measure skills under
the visual learning style. In aural measurements, some re-
searchers require their subjects to use both speaking and lis-
tening skills, and others require only listening. No study,
other than Gilley's, was found which objectively measured the
interactive style. Visual learning is one of the more exten-
sively researched areas; however, most of those studies focus-
ed on cognitive processes not perceptual strengths and weak-
nesses. The terms haptic., tactile. and kinesthetic have been
used somewhat interchangeably, and one must use caution when
correlating research results. No study was found which objec-
tively measured the olfactory style. All these contradictions
notwithstanding, it is apparent that the seven selected style
elements do manifest themselves to varying degrees in individ-

ual learners, and they do merit careful measurement studies.
IV. MEASUREMENT OF LEARNING STYLE

Most of the objective measurements and validated sub-
jective measurements of individual differences in learning
processes have come from the field of psychology, and they tend
to focus on mental processes or cognition. Some of those
measurement approaches do, however, provide guicdance for this
study.

Lowenfeld (1945), as reported by Ragan, developed
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numerous tests to measure what he called the visual-haptic
elements of cognitive style. His testing procedure required
subjects to combine partial visual impressions into whole visual
images, to form visual images of items expressed kinesthetically,
or to recognize figures perceived through tactile experiences.
He based his testing on several theoretical distinctions be-
tween visuals and haptics:
Whereas the visual has the ability to see a whole,
break it up and see its component details, and then
resynthesize the details back into a whole; the haptic
is unable to do this.
Whereas the visual tends to react to stimuli as a
spectator and to ''see' experiences, the haptic tends
to react emotionally, to 'feel'" stimuli, and place
self into the situation.
“'hereas the visual has the tendency and ability
to visualize and integrate tactile and partial exper-
iences, the haptic has neither this tendency nor
ability.
“Thereas the visual has the ability to maintain
visual imagery mentally, the haptic is unable to do
this. (Ragan, et al., 1979, p. 21.)
One implication from Lowenfeld's work, as reported by Ragan, is
important to this study. The materials used to measure visual,
haptic, and the other style elements must be kept simple enough
to minimize the cognitive processes of additional mental image-
ry or emotional reaction.
Versions of the Embedded-Figure Test have been used to
measure the tactile, auditory, and visual elements of ""cognitive

]

style.” These tests were found to be influenced by the sub-
ject's intellectual ability (Ragan, et al., 1979). Rohwer and

Ammon (1971) point out that paired-associates testing requires



verbatim responses (p. 12), and Jensen, according to Rowen and

Ammon, classifies verbatim responses as the lowest level of
ability (p. 2). This need to minimize the impact of intellec-
tual ability and cognitive activity on test results tends to
support the revisions made in the MMPALT particularly the ten
item cluster arrangement and a simplified scoring procedure.

The Stroop Color-Vord Test has been used to measure the
Distractibility element of cognitive style. In 1975, Golden
developed a group version of the Stroop test. That newer ver-
sion required written responses, and the results were found to
be very reliable (.89, .84 and .73)(Ragan, et al.. 1979). This
and recommendations of Gilley tend to justify the group testing
and written response procedures in three areas (print, aural,
and visual) of the revised MMPALT.

Hill and his associates use a battery of tests and
inventories to measure individual differences. Computer pro-
duced '"'cognitive maps' are then used to develop personalized
programs of instruction (Hill, 1976). Numerous studies have
supported the validity of Hill's system for determining learn-
ing style preferences but it is criticized in some areas.
Sailor (1978) concluded that Hill's instrument:

. appears to include a number of variables which
seem to be of little value in assessing cognitive style
and that a number of variables should be eliminated.

At the other extreme, Sheriff (1978) suggests that Hill's
instrument fails to measure discrete variables. London's

(1976) suggestion that the Hill model receive certain
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fundamental structural and psychometric modifications is
supported by Cogan (1978). Cogan classified Hill's instrument
as a self-report instrument which is edumetric not psychometric.
This tends to support this study's intent to examine the corre-
lation between self-reporting (PMPS) and objective measurement
(revised MMPALT) of individual learning styles.

'

The "Learning Styles Ouestionnaire,” developed by Du.n
and Dunn (1972,1977, and 1978), is designed to assist teachers
in adjusting classroom activities to the learning styles of

their students. The "Learning Styles Questionnaire'" is also a
self-report instrument, and it relies on teacher observations.

Again, the validity of self-reporting was a question for this

current study.

V. RESEARCH FINDINGS

Assessment of the perceptual styles of individuals is
the major thrust of this study; group data while of secondary
importance can be both interesting and useful, however.

Gilley's population of 24 third grade students con-
sisted of 12 high achievers and 12 low achievers, as identi-
fied by standard achievement tests. In that study. both high
achievers and low achievers demonstrated primary strengths in
the haptic style and seccndary strengths in the visual style.
Specifically, Gilley's hierarchical (rank-order) findings were:

High Achievers Low Achievers

1. Haptic 1. Haptic
2. Visual 2. Visusal
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3 Aural 3. Kinesthetic
4, Print 4. Aural

5. Kinesthetic 5. Interactive
6. Interactive 6. Print
(Gilley, 1975, p. 80.)

The rank-ordering of all measured styles is significant;

however, researchers tend to emphasize student primary styles
because these have direct implications for teaching practices.
As previously reported, Riessman (1962) theorized that deprived
children were strongest in the physical (Haptic/Kinesthetic)
styles and needed to be taught in these modalities. The re-
search findings of Lowenfeld indicate that adults are primarily

visual learners. Barbe and Milcne found primary grade children

to be strongest in the auditory style. They also found that

sixth grade students and adults were strongest in the visual

style.

In summarizing research using self-reporting, Keefe

(1979) has inferred that younger students are primarily psycho-

motor (tactile/kinesthetic) learners and adults are primarily

visual or aural learners. Also using self-report data, Griggs

and Brice found that non-gifted children preferred auditory

learning (Keefe, 1979). The Griggs and Brice research data were
collected on 170 seventh, eighth, and ninth grade students.
Their instruments included the Stanford Achievement Tests and

the Dunn, Dunn, and Brice Learning Styles inventory.
Based on extensive use of their instrument. Dunn, Dunn,

and Brice conclude:

we are finding that the majority of the stu-
dents tested are ncet auditory learners, . . . . It
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appears that many students are tactual and/or kinesthetic
learners. The tendency to learn through the latter two
senses appears to decrease with maturity but at least
one-third of each high school sample tested exhibited
such predispositions. Research also indicates that some
students have strong perceptual strengths in several
areas and that, almost without exception. these prove to
be the high achievers. Slower learners tend to be either
essentially tactual, visual-tactual, or tactual-kines-
thetic. . . . Another interesting finding is that
kinesthetic learners appear to be in need of frequent
mobility: they find it difficult to "sit" and, of course,

to "listen" for substantial amounts of time. (Keefe,
1979, p. 53.)

VI. SUMMARY

Literature on the specific concepts of perceptual dif-
ferences in individual learning styles is very limited: however,
related psychological literature has assisted in this study.

The need for individualized instruction is based upon the
assumption that individuals have a variety of learning differ-
ences. Central among those differences is sensory intake or
perception; the perceptual modality is the individuals primary
means of extracting information from the learning environment.
This review included a hierarchy of terminclogy for learning
style research. and seven elements in the perceptual modality.
Past measurements of individual differences have focused on
internal cognitive processes or self-reporting type instruments.
Cognitive research has provided limited guidance for this cur-
rent study of external information gathering. The value and
validity of subjective self-reporting as compared to objective
measurement was a major question for investigation. A review

of specific research using both empirical measurement approaches
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and self-report strategies gave direction to the investigation

and provided information with which findings could be compared.




CHAPTER III

PROCEDURES

I. INTRODUCTION

The original MMPALT (Gilley, 1975) contained measurements
for six elements of the perceptual modality and was used with a
relatively small group of third grade students. Testing of an
individual required several hours. For use in this study, the
MMPALT was revised to accommodate a seventh element of the
perceptual modality. Testing procedures were redeveloped to
shorten the time of test administration and to accommodate a
range of learners. The self-report questionnaire, Perceptual
Modality Preference Survey (PMPS), was developed specifically
for this project. A major need in this study was the recruit-
ment of volunteer subjects to produce a subject population
containing adult learners with varied backgrounds. Test admin-
istration to groups of 10 subjects required a minimum of 9
research assistants; therefore, the selection and training of
those evaluators also became an important phase in this
project. Ultimately, measurements were conducted in Dboth
individual and group situations. All data were computer

processed to provide information for analysis.

II. REVISING THE MMPALT

This researcher met with Drs. Gilley and French on

39




40

March 10, 1980 to discuss this potential project and secure
their recommendations and guidance. The original MMPALT (Gilley,
1975) used the paired associlates testing procedure as its basic
format. This procedure as developed in the MMPALT measures the
subject's ability to remember information and/or discriminate
among pieces of information provided in whatever presentation
format is used. Although, the paired associates procedure may
not measure all factors which together constitute perceptual
style, the capacity to remember things or discriminate among
things presented in various sensory modes is certainly central
to the concept of perceptual style. Examination of the Gilley
instrument led the investigator to conclude that its basic
approach was valid, but that modifications were needed. Based
on his original research and current initiatives, Gilley
recommended the following modifications to the MMPALT instru-
ment and administration procedures.

1. In order to save time, increase control, and reduce
subject fatigue, reduce each style element measurement from
4 sets of 5 stimulus-response pairs and 10 trials to 1 set of
10 stimulus-response pairs and 1 trial,

2., Where possible, use 35MM slides, tape recordings,
and written response sheets to allow group testing in certain
style elements (e.g., 35MM slides and written responses in the
print and visual element measurements; tape recordings and
written responses in the aural element measurements).

3. Instead of introducing and prracticing each
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measurement on an individual basis with each subject, develop
a procedure for introducing all measurement procedures to
groups of subjects.

4. When developing the olfactory pairs or replacing
any old pairs, retain the basic concept of the stimulus member
being the more abstract and the response member being the more
common.

5. When presenting stimulus-response pairs to the sub-
jects, maintain a consistent spacing of 5-7 seconds between
each pair, when receiving responses, adjust timing to the
uniqueness of each element being measured, but keep that time
to approximately 10 seconds between stimulus presentation and
response recording.

Based on the above recommendaticns and review of pertin-
ent literature, 10 stimulus-response pairs were selected, pre-
pared, and assembled for measuring each of the 7 elements of
the perceptual modality. An extra stimulus-response pair in
each element was designed for use in the introductory proce-

dures. Measurement procedures are described below:

Print

Print measurement consisted of each subject viewing
pairs of printed trigrams (nonsense words) and common nouns
on a screen and recalling the appropriate common noun when
again viewing the trigrams. The 10 word pairs used in this

study were the same as Gilley used in sets 1 and 2 of his

original work, with one exception. One common noun (name) was
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duplicated in both sets; therefore, ancther common noun (horse)
was chosen from Gilley's third set. (Appendix C.)

Individual slides were prepared for each trigram and
each common noun. Each word was printed in lower case letters
and standard type. Use of slides assured consistency of color
and light when the slides were projected. Type face in each
slide was black and the background was off-white, thus produc-
ing the appearance of words typed on common paper or printed
in a common book.

Slides were arranged in twin trays. One slide tray
contained the trigram slides; the other contained the common
noun slides. The slides in each tray were arranged in the order
of Gilley's original pairs and projected simultaneously. To
facilitate the recall or stimulus only presentation, duplicate
trigrams slides were prepared. Those slides were arranged in
a different order as determined by a table of random numbers
and placed behind the first set of trigram slides. For the
stimulus only (recall) presentation, a blank slide was placed
after the last common word slide. Blanks were also used before
each set of slides and between the trigram sets.

Slide projectors were arranged to accommodate projection
of the trigrams on the upper half and common words on the lower
half of a screen. The screen was placed five to eight feet

from the subjects.

Aural

Aural measurement consisted of each subject listening
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to spoken trigram and common noun pairs and recalling the
appropriate common noun when next hearing the trigram. The
10 pairs for this measurement also originated in Gilley's
research. The trigrams chosen were the same 10 and in the same
order as Gilley's sets 1 and 2. The common words also came
from Gilley's lists, but they were selected differently. Of
the 20 words used in Gilley's 4 sets, 3 described items were
pictured in the visual measurement; therefore, they were
dropped from the list. The 10 common words chosen for the
revised MMPALT were randomly selected from the remaining 17
words from Gilley's project. (Appendix C).

The word pairs were used to prepare a script to guide
the recording of cassette tapes to be used in the measurements.
In order to minimize any dialect or pronunciation influence
in the recording and subsequent testing, this researcher solici-
ted the aid of a professional broadcaster. Mr. Charles Swank
(News Director of Radio Station WGAP, Maryville, Tennessee)
volunteered to make the necessary recordings. Mr. Swank pre-
pared two tapes; one for the pairs presentation to the subjects
and another for the recall test. A table of random numbers
was used to establish the order for the stimulus only (recall)
presentation, and the time sequences suggested by Gilley were

applied.

Interactive

Interactive perceptual style involves the learner's

ability to acquire information through questioning and discussion.
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Therefore, this measurement encouraged subject verbal partici-
pation in using pairs of trigrams and common nouns. Gilley
required his subjects to repeat both words twice. The proce-
dures were revised to require more than simple repetition from
the subjects. Each subject was required to repeat each word
pair, answer a question about that pair, and recall the common
noun when next hearing the trigram.
Example: (Presenting the pairs)

Examiner: 'The nonsense word in this pair is yag,

and the common word is eye. Please
repeat both words."

Subject: "Yag, Eye."

Examiner: "How will you remember this pair of
words?"
(Allow approximately seven seconds for
reply.)

(The recall test)
Examiner: '"The nonsense word is yag; what was

vag paired with?"

(Allow 10 seconds for the reply.)

Again, Gilley's first two sets were used to select the
trigrams and common noun pairs. However, 1 of those 10 words
also described a picture being used in the visual measurements.
Therefore, a replacement word was randomly selected from
Gilley's third set. The pairs presentation sequence was the
same as originally outlined, but the recall test seguence was

established by using a table of random numbers. A presentation

and recall test script was prepared to guide the evaluator.

O
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Visual

Visual measurement consisted of each subject seeing
pairs of abstract symbol and common object pictures on a screen
and recalling the appropriate common object when again seeing
the abstract symbol. Gilley's original slides were not avail-
able for this project, therefore, both stimulus (abstract
symbol) and response (common object) pictures were designed
and produced specifically for this revision of the MMPALT.

Using the outline from Gilley's original pairs, this
researcher and a professional graphic artist designed and pro-
duced the needed 35MM slides. Resultant pictures contained
abstract symbols on a blue background and drawings of common
objects on an off-white background. Duplicate slides of the
abstract symbols were produced for use in the stimulus only
(recall) measurement. Appendix C contains an outline of the
symbols, and objects used for these pictures.

The slides were arranged in twin slide trays using a
table of random numbers and the procedures previously stated

for arranging the print measurement slides.

Haptic

Haptic measurement consisted of each subject, while
blindfolded, holding and handling pairs of abstract and common
objects and recalling the appropriate common object when again
holding the abstract object. Gilley's original materials were
not available, and objects were screened and selected specifi-

cally for the revised MMPALT. This researcher, using Gilley's
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original outline as a guide, collected approximately 50 items
for potential use in this project. With the general guideline
of securing stimulus members that were abstract and response
members that were common, a number of persons were asked to
assist in classifying the items. The assistants were blind-
folded and asked to hold each item and attempt to identify the
object. Those items least frequently identified were considered
abstract, and those most frequently identified were considered
as common. The 10 items classified as the most abstract were
selected for use as stimulus members; the 10 most often iden-
tified items were selected as response members. It should be
noted that three of the abstract items were similar to stimu-
lus members described by Gilley, and four of the common items
were identical to items on his response list.

Using a table of random numbers, the items were paired
and sequenced for presentation. The table was also used to
determine the sequence of the stimulus only (recall) test. All
items were arranged in a closed box, and a script was prepared

to guide the evaluation process (Appendix C.)

Kinesthetic

Kinesthetic measurement consisted of each subject being
guided and directed through pairs of body movements, and recall-
ing by describing or performing the second movement in each
pair when again being guided and directed through first move-

ment. No revisions were required for these pairs; then 10 pairs

used by Gilley in his first and second sets were used as presented.
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The random order of the response test stimuli was, however,
reaccomplished; Gilley did not provide random sequences for
the use of two sets at the same time. A script and instruc-

tions were prepared to guide the evaluator. (Appendix C.)

Olfactory

Olfactory learning style relates to the individual's
ability to receive information from his or her environment
through the sense of smell. No measurement materials were
available from past research, therefore, all materials were
developed specifically for this revised MMPALT. The same
criteria were used in selecting materials for this measurement
as were used in developing the other six tests:

1. The stimulus and response members must be received
by the subject through the sense (style element) being tested.

2. Stimulus members of each pair will be classified
as abstract.

3. Response members of each pair will be classified
as common.

With all testing of human subjects, safety is a prime
consideration, but the nature of this measurement required that
special emphasis be placed on safety. After consultations with
an organic chemist, this researcher collected 30 potentially
useful chemicals. Those chemicals were evaluated by the
chemist, and two were rejected from potential use. One was
deemed potentially dangercus to subjects with allergies, and

the other did not h=sve human consumption certification.
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Again, a number of persons were used to classify the
chemical smells as abstract or common. The smells least
frequently identified were classified abstract, and those most
frequently identified were classified common. The abstract
and common smells were then paired and sequenced with the aid
of a table of random numbers. The table was also used to esta-
blish the recall test stimuli sequence.

Special containers were used in this measurement.
Twenty identical glass vials with screw-on caps were
purchased; cotton balls were placed in the bottom of each vial,
and a few drops of chemical were put into each vial. This
process lncreased the aromatic qualities of the chemicals,
prevented accidental spilling, and removed the possibility of
the smell being identified by the size or shape of its container
Code labels were placed on each vial, but they were Kkept in a

closed box until the subjects were blindfolded.

ITII. DEVELOPING THE PERCEPTUAL MODALITY

PREFERENCE SURVEY

The Perceptual Modality Preference Survey (PMPS)
required each subject to respond to 42 questions about his or
her own learning style. Its purpose was to provide quantified
data on each subject's opinion about his or her strengths and
weaknesses in each of the seven perceptual modality elements.
The data provided by this instrument were used to compare
learner self-reporting with the objective data produced by the

revised MMPALT.
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The initial construction of the PMPS was hampered by
the lack of a similar instrument. Two self-report instruments
(Dunn and Dunn, 1978; Hill, 1974) were examined for potential
use with this study. Both were found inappropriate for this
study and extremely limited in aiding the development of a new
instrument. Surveys using the semantic differential or Likert
formats provided the initial direction for building the PMPS.
A draft PMPS was designed which included questions contrasting
style elements (. . . read better than listen . . .) and answers
based on degrees of truth (absolutely true, true, false, and
absolutely false). By contrasting each style element with each
of the other elements twice, 42 questions were produced.

The draft PMPS was submitted to questionnaire develop-
ment experts for review and comment. Based on the critique's
of these experts, the questions and possible answers were
rewritten and reevaluated three times. The final wording and
format included the original 42 question contrasting elements
approach. The two positive (acceptance) and two negative
(rejection) answer format also remained the same, but the
response options were given an element of time reference:
always, usually, seldom, never. (Appendix D.)

Based on the eventual need to rank order the seven
styles elements for each subject, it was determined that the
scoring system must produce maximum separation between the
elements without giving undue value to any question or answer.

Each answer, as finalized, reflected the subject's acceptance
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of one element and rejection of another; therefore, it was
determined that both style elements in each question should
receive a score value. (See Figure 1, page 10, for explana-
tion of scoring system.) The scoring system design and values
were evaluated and approved by a statistician.

After preparing an introductory cover sheet, this
researcher field-tested the survey on a number of persons. All
participants in the test found the survey clear, understand-
able, and easy to answer. The scoring system produced the
desired rank ordering, and all participants agreed that the
results reflected their opinions about their perceptual learn-
ing styles. All participants completed the survey in less
than fifteen minutes.

A sufficient number of duplicate surveys and optical
scan answer sheets were secured to support the measurement

project.
IV. OBTAINING AND PROCESSING THE SUBJECTS

Invitations

Potential subjects in the various potential subject
groups received either written or spoken invitations to parti-
cipate in this project. The invitations stressed two potential
rewards for participants: each subject would have an oppor-
tunity to contribute to the general knowledge about learning
styles, and each subject could also learn more about themselves

and their own uniqueness as a learner. No other form of
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persuasion was used to secure subjects. The need for genuine
and enthusiastic interest on the part of each subject was con-

sidered an important element in securing volunteer subjects.

Volunteers

Those receiving written invitations also received a
written introduction to learning styles measurement and a
sign-up card. (Appendix A.) Most subjects, however, chose
to schedule their measurement appointments by personally con-
tacting the researcher.

As previously stated, participants in four programs
received letters of invitation, and educational colleagues
received verbal invitations. The four cooperating programs
were:

1. The Aluminum Company of America (ALCOA) appren-
ticeship program at Alcoa, Tennessee,

2., The Adult Basic Education (ABE) program for
Blount County, Tennessee;

3. The counseling and rehabilitation services offered
at the Blount County Jail, Maryville, Tennessee;

4. The three leadership development courses offered
at the I.G. Brown Air National Guard (ANG) Professional
Military Education Center (PMEC) McGhee Tyson Airport,
Knoxville, Tennessee.

From a mailing of 247 letters, only one Alcoa appren-
tice participated in the project. This subject was a 36 year

old male. He is a high school graduate and resides in Tennessee.
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Approximately 90 letters were distributed at the ABE
center's processing desk. Nine ABE students volunteered for
the measurements. This group consisted of three males and six
females. They averaged 27 years of age and 10.6 yvears of formal
education. All were Tennessee residents.

Of the twelve jail inmates invited, seven agreed to
participate in the measurement project. This all male group
averaged 26 years of age and 10.9 years of formal education.
All of these subjects consider Tennessee as their home of
residence.

Approximately 240 letters were distributed to the
students and faculty of the I.G. Brown PMEC. Sixty students
from the three PMEC programs volunteered for the project. This
group consisted of 54 males and 6 females. They averaged 34
years of age and 14.1 years of formal education. They were
residents of 31 different states. (Appendix E.)

Thirty-four of the PMEC subjects were involved in a
mid-level enlisted leadership course, The Noncommissioned
Officers Academy (NCOA). This group contained 32 males and
2 females. They averaged 37.9 years of age and 13.3 years of
formal education. They were residents of 23 different states.

Twenty of the PMEC subjects were enrolled in an officer
pre-commissioning program, The Academy of Military Science
(AMS). This group contained 18 males and 2 females. They
averaged 28.8 years of age and 15.4 vears of formal education.

They were residents of 16 different states.
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Six of the PMEC subjects were students in a junior
noncommissioned officer leadership development course, The
Leadership School (LS). This group consisted of four males
and two females. They averaged 29.5 years of age and 14.3
years of formal education. They were residents of six differ-
ent states.

It is estimated that approximately 100 educational
colleagues of this researcher were told about this project and
given an opportunity to have their learning styles measured.
These colleagues included teachers, professors, and fellow
students. Nineteen individuals volunteered for the project.
This group consisted of 11 males and 8 females. They averaged
41 years of age and 14.7 years of formal education. All were !
residents of Tennessee. The first 10 members of this group

were used to test and evaluate the measurement procedures.

Scheduling

The first period for conducting measurements was
September 1, 1980 through September 15, 1980. Ten subjects
were measured during the period. All subjects were educational
colleagues of this researcher, and all measurements were
conducted in the researcher's home by the researcher.

It had previously been determined that this first group
would be used to test and evaluate the measurement processes.
After completing the measurements and hand processing the

derived data, the researcher and his major professor decided

that no changes were needed in the methods or procedures.
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Therefore, all data obtained on the original subjects were
retained for the final report, and invitations were extended
to other potential participants.

Specific dates and places were scheduled and announced
for conducting the measurements, but individuals and groups
requested to be measured at a variety of places and on a variety
of times. Wherever possible those requests were honored.

Table I is a summary of measurement dates, places, and number
of subjects.

The integrity of the measurement process was assured
on all dates and at all locations. The subjects were always
processed and measured in accordance with written instructions,
and all measurements were conducted by either this researcher

or trained evaluators.

V. TRAINING EVALUATORS

Like the subjects, all evaluators were volunteers. The
two sources of potential evaluators were the family members
and friends of this researcher who assisted in the development
of the materials and subjects who had previously been measured.
As individuals demonstrated a special interest in and under-
standing of this project, they were invited to assist in future
measuremnents. Fifteen volunteer evaluators were used in the
project. Objectivity in evaluation was obtained by standar-
dizing the assessment/evaluation procedures as well as the

training procedures for evaluators.




TABLE I

SUMMARY OF DATES, PLACES, AND SUBJECTS MEASURED

Date Place Subjects
September 1-15 Researcher's Home 10
September 20 McGhee Tyson Airbase * 5
September 24 Researcher's Home 1
September 25 University of Tennessee Campus 1
September 27 Local 309 Union Hall ** 1
October 4 Local 309 Union Hall 4
October 4 McGhee Tyson Airbase 16
October 5 McGhee Tyson Airbase 6
October 11 McGhee Tyson Airbase 10
October 16 Researcher's Home 4
October 19 McGhee Tyson Airbase 5
October 30 Researcher's Home 4
November 1 McGhee Tyson Airbase 21
November 4 Researcher's Home 2
November 6 Researcher's Home 4
November 12 Researcher's Home 2
96

*The I.G. Brown Air National Guard Professional
Military Education Center, McGhee Tyson Airbase,

Knoxville,

Tennessee.

**%United Steelworkers of America Local 309, Alcoa,

Tennessee.
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All evaluators were individually trained by this
researcher. The training was in three phases and required a
total time of one hour or less. Phase one of the training
consisted of the volunteer evaluator and this researcher
mutually deciding which of the revised MMPALT test elements
would be administered by the new evaluator. Each evaluator
was trained to administer only one sub-test of the total test
battery. It should be noted that this researcher administered
all Perceptual Modality Preference Surveys and all print, aural,
and visual measurement elements of the revised MMPALT. Phase
two of the training consisted of the new evaluator reading the
printed instructions, examining the measurement materials, and
asking questions. Phase three involved the new evaluator in
practicing the procedures with this researcher or a previously
trained evaluator. As necessary, some new evaluators served
as assistants to this researcher or another evaluator until
they were able to objectively conduct the measurements.

This researcher validated the training process by
periodically observing each evaluator conducting actual
measurements. Additionally, evaluators were assigned to work
in pairs, given the responsibility to correct one another as
necessary, and instructed to report any problems to this
researcher. There were no observed or reported problems in

the performance of the volunteer evaluators.
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VI. CONDUCTING THE MEASUREMENTS

Staffing

Once a firm commitment was received, schedules were
established to conduct the measurements. For single subject
measurements, the researcher worked either alone or with one
trained evaluator. When two or more subjects were to be
measured, trained evaluators were recruited and scheduled as
necessary. LExample: four subjects required four additional
evaluators. All schedules were controlled and balanced to

prevent delays in subject processing.

Station A
As the subjects arrived at the measurement location,
they were immediately processed according to procedures
labeled "Station A." (Appendix B.) It was first determined
that each subject had read and understood the learning styles
measurement introduction and had completed the necessary sign-
up card. Each subject was then assigned a four digit code
nunber to protect his or her individual identity and aid in
later data processing. The first digit indicated the subject's
testing location, the second his or her category (subgroup),
and the last two digits were individual identification numbers.
After initial in-processing, the subjects were welcomed
by this researcher, and they received a formal introduction
to the measurement process. The introduction included a brief

discussion of learning styles in general and the seven
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perceptual modality elements specifically, an explanation of
the reasons for measuring learning styles, a full demonstra-
tion of the measurement procedures to be used, and a question
and answer session. Emphasis was placed on the need to do as
well as possible on each of the measurements, but it was also
stressed that the procedures were measurements, not pass or
fail testing. One of the goals of the introduction was to
prepare each subject for the measurements without raising
anxieties or reducing motivation and enthusiasm.

At the conclusion of the question and answer period,
subjects holding odd numbers were assigned to an area desig-
nated as "Station C," and subjects with even numbers were
directed to an area designated as ''Station B." This process
facilitated subject flow through the various measurements. It
allowed odd numbered subjects to complete the PMPS before
starting the revised MMPALT measurements and also allowed even
numbered subjects to complete all seven revised MMPALT measure-
ments before responding to the PMPS. The complete Station A
processing and introduction required between 20 and 45 minutes,
depending on the size of the group, their past knowledge of
learning styles concepts, and their ability to understand the

measurement procedures.

Station B
Procedures labeled "Station B" included four measure-
ment sections of the revised MMPALT: interactive, haptic,

kinesthetic, and olfactory. All measurements were conducted
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on an individual basis in individual rooms. When two or more
subjects were being tested, a coordinator was used to direct
subjects through the various measurement rooms.

Interactive. For this measurement, the evaluator

welcomed each subject and attempted to make him or her feel
relaxed and comfortable. The subject was seated facing the
evaluator. The evaluator again explained the measurement pro-
cedures and answered questions as necessary. Using the
prepared script, the evaluator presented the 10 pairs of tri-
grams and common nouns to the subject. The subject was encour-
aged to discuss each pair as it was presented. After a few
seconds pause, the evaluator used the randomized list of tri-
grams and script to conduct the response test. As each

trigram was spoken, the subject was allowed 10 seconds to supply
the appropriate common noun response. Either the evaluator

or the assistant scored the responses on a prepared answer
sheet. The answer sheet was kept out of the subjects view;
subjects were not told if the responses were correct or
incorrect, and the subjects were not told their final score.

At the conclusion of this measurement, the subject was directed
to the next measurement area.

Haptic. Again, the subject was welcomed, and it was
determined that he or she understood the procedures for this
measurement. The subject was seated across a small table from
the evaluator and blindfolded. Without speaking, the evaluator

opened the container and proceeded to place each pair of objects




60

in the subject's hands. The subject was allowed seven seconds
to hold and manipulate the objects. After the subject had
received all 10 pairs, the evaluator followed the randomized
list to place each stimulus object in the subject's hand. The
subject was allowed 10 seconds to describe or name the appro-
priate common object of the pair. Scoring was done on a
prepared answer sheet by the evaluator or the assistant. The
subject was not informed about the correctness of his or her
responses. The blindfold was removed, and the subject was
directed to the next area.

Kinesthetic. After the usual welcome and assurance

that the procedures were understood, the subject was placed

in a standing position near the center of the test area and
blindfolded. The evaluator stood behind the subject and guided
the subject through the body movement pairs by grasping the
subject's shoulders. Spoken directions were used as necessary,
but they were kept to a minimum. To minimize confusion and
create a clear separation between the pairs, the evaluator
would say, 'This movement is (stimulus) . . . It is paired with
(response). . . ." TUpon completing the 10 pairs, the evaluator
guided the subject through each of the randomized stimulus only
movements. The subject was allowed 10 seconds to respond by
describing or performing the appropriate response movement.

The evaluator or the assistant scored the responses on the
appropriate form, but the subject was not informed Qf the test

results. After removing the blindfold, the subject was
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directed to the next area.

Olfactory. After the subject received the usual
welcome and check for understanding of the procedures, he or
she was seated at a small table across from the evaluator and
blindfolded. The subject was cautioned to handle the aroma
vials carefully, and the evaluator was cautious not to spill
the vials. Some spoken directions were used in this measurement.
Specifically, the evaluator removed the cap from a stimulus
vial, placed the vial in the subject's hand, and said, "This
is the first aroma of this pair."” The subject lifted the vial
to his or her nose for a few seconds and returned it to the
evaluator. The evaluator replaced the cap on the first vial,
remerd the cap from the response vial, placed the vial in the
subject's hand, and said, "This is the second aroma in this
pair." To assure common terminology, the evaluator stated the
name of the second aroma as the subject was smelling it, unless
the subject identified it first. The subject then returned
the vial to the evaluator who replaced the cap and prepared
the next pair.

After all 10 pairs were presented, the evaluator
conducted the recall test. FEach stimulus vial was presented
to the subject in randomized order. The subject was allowed
10 seconds to sniff the aroma and state the name of the
appropriate response member smell. As in the other measure-

ments, the evaluator or assistant scored the responses without

indicating to the subject his or her correctness or incorrectness.
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After removing the blindfold, the subject was directed to the
next area.

Coordinating. When two or more subjects were being

measured at Station B, the coordinator was responsible for
several activities. This person assured that each subject
received all four measurements without confusion or delays.
Each measurement required between 10 and 15 minutes; the
coordinator was responsible for preventing the subjects from
talking about the various measurements while they were waiting.
The coordinator also was responsible for the collection of
score sheets, and the transferring of individual measurement
scores to each subject's initial report sheet. (Appendix B.)

As odd numbered subjects completed the Station B
measurements, the coordinator finalized each subject's report
sheet and directed him or her to discuss the results with the
researcher before leaving.

As even numbered subjects completed the Station B
measurements, the coordinator directed them to the area

designated as "Station C."

Station C

All activities at Station C were conducted in one room
with groups of subjects. The researcher administered all
Station C procedures. Activities at this station were the
print, aural, and visual measurement sections of the revised

MMPALT and completion of the PMPS. 0Odd numbered subjects

completed the PMPS as their first activity at Station C. Even
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numbered subjects completed the PMPS as their last activity
at Station C.

As subjects arrived at Station C, they were allowed
a brief period of general conversation. This provided an
opportunity for the subjects to ask questions, clarify their
understanding of the procedures, and prepare themselves for
the measurements.

Print. After a brief review of the procedures, the
subjects were seated at tables facing and approximately six
feet in front of a white screen. The subjects were provided
response forms and pencils; they were instructed to enter their
subject numbers on the forms. When there were two or more
subjects, they were spaced to prevent eye contact with one
another's response sheets. The evaluator directed the subjects
to place their pencils on the table, relax, and concentrate
on the screen. Using twin Kodak Carousel projectors, the
evaluator projected the 35MM slide pairs of trigrams (nonsense
words) and common nouns onto the screen. The trigram was
projected on the upper half of the screen and the common noun
on the lower half. Each pair was displayed for seven seconds.,

After presenting all 10 pairs, the evaluator instructed
the subjects to pick up their pencils and prepare to write their
responses by the appropriate number on the response sheets.

As the evaluator projected each stimulus trigram on the upper
half of the screen, he announced the number of that slide, e.g.,

"Number one, Number two, etc. . . ." The subjects were allowed




o

64

10 seconds to see each trigram and record their responses. After
projecting all 10 stimulus trigrams, the evaluator collected
the response sheets and prepared for the next measurement.
Aural. The subjects were again supplied response
sheets and pencils. They were instructed to enter their subject
numbers on the forms and prepare to listen to a tape recording.
For this measurement the subjects were blindfolded during the
pairs presentation, but the blindfolds were removed for the
response test. Therefore, the subjects were given blindfolds
and asked to prepare themselves to receive the pairs. The
evaluator presented the pairs by way of a compact cassette tape
player. The player speaker was positioned directly
in front of and approximately six feet from the subjects. The
tape recording contained a brief introduction to the
pairs to allow the subjects to acquaint themselves with the
speaker's voice. The tape recording allowed seven seconds
between each pair of trigrams and commor nouns.
After all pairs were presented, the evaluator stopped
the player, changed tapes, instructed the subjects to remove

their blindfolds, and started playing the response test tape.

The tape recording contained all other instructions to the

subjects and allowed 10 seconds for each written response.

When the test was completed, the evaluator stopped the tape
player and collected the response sheets.

PMPS. For completion of the survey, the subjects were

given optical scan answer sheets and pencils. They were
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instructed to enter their code number, years of formal educa-
tion, and birth dates in the appropriate blocks on the form.

This provided an opportunity for the evaluator to assure that

each subject knew the proper method for marking the answer

sheets. The subjects were then instructed to read the PMPS
instructions and begin the survey. The evaluator carefully }
observed the subjects as they read the instructions, and, as

needed, assisted subjects with poor reading skills. In one

case, a subject was taken to another room, and the evaluator

read the entire survey to him. As the subjects worked on their
surveys, the evaluator would stay in the room and grade response

sheets from the print, aural, and visual measurements or pre-

pare the materials for the next measurements. As each subject
completed the survey, the evaluator checked the answer forms

for completeness and proper marking. The materials were

collected, and the subjects directed to their next activity.

0Odd numbered subjects were prepared for the other three measure-

ments at Station C, and even numbered subjects were presented

their final report of revised MMPALT measurements.

Post-Measurement Reports

Upon completing all measurements; each subject received
a report of his or her revised MMPALT results. Those reports
included the raw scores from each of the seven measurements
and the rank order of the seven perceptual modality elements.

The researcher discussed the results with each subject, and

answered any questions about the procedures or scores. Each
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subject was thanked for participating in the project and told

that this completed the activities of the day.

VII. PROCESSING THE MEASUREMENT DATA

Upon completing the measurements, the raw data
consisted of each subject's self-marked optical scan answer
sheet for the PMPS, a score sheet from each of the seven mea-
surements in the revised MMPALT for each subject, and a copy
of the first report sheet for each subject's revised MMPALT
results.

Data processing procedures included the validation of
all documents and preparation of the data for computer
processing. Each of the seven revised MMPALT score sheets for
each subject was checked for errors and validated against each
subject's final report sheet. Each subject's PMPS response
sheet was checked for stray or improper marking. To facili-
tate machine processing, the data from each subject's final
report of revised MMPALT measurements were transferred to open
areas on his or her PMPS optical scan answer sheet. The scan
forms were machine read and the data transferred to an 800
B.P.I. computer tape.

The next procedure involved preparing a computer
program for processing the data. Under the directions of
professional computer programmers at The University of Tennessee
Computing Center, a program was developed to score the PMPS

responses, rank order the seven style elements as reported by
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each subject on the PMPS, report the rank orders from each
subject's revised MMPALT measurements, and calculate a
Spearman'’s rank order correlation coefficient (adjusted for
ties) for the two rank orders for each subject. Additionally,
the computer program was developed to process subject group
data in a like manner. Using individual subject scores from
the PMPS and revised MMPALT, scores were totaled, ranked, and
correlated for the total subject population and each subject
population subgroup. To assure correctness of the computer
program and machine processing, selected individual and group
data were hand processed and checked against the final IBM
computer product.

The final procedure for data processing involved analy-
zing the computer produced statistical data against the
research questions and established criterion reported in
Chapter I. The report of that analysis comprises Chapter 1V

of this work.

VIII. SUMMARY

This research involved developing and using two measure-
ment instruments, accommodating the needs of volunteer subjects,
training volunteer evaluators, conducting the measurements, and
computer processing the measurement data.

The first instrument was a revision of Gilley's multi-
modal paired associates learning test. The revisions included

the preparation and production of 35MM slides to accommcdate
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group measurements of the print and visual perceptual modality
elements, the preparation and production of audio tapes to
allow group measurements of the aural element, and securing
and organizing new materials to support the haptic and
olfactory measurements.

The Perceptual Modality Preference Survey was developed
specifically for this study. The use of contrasting terms and
opposed answers was suggested by Likert type questionnaires.
Survey development was guided, directed, and evaluated by
experts in the field.

Ninety-six subjects were processed through the two mea-
surements at four different locations. After the first 10
subjects were processed, results and procedures were evaluated
and retained without modifications.

Family members, friends and former subjects of the
research were trained to assist in the measurement process.
Their training included both study and practice in the
measurement procedures.

Measurements were conducted under controlled conditions
and guided by specific directions. Those directions dictated
the‘presentations of stimulus-response pairs and administration
0of recall tests in the revised MMPALT measurements. The
directions also guided the administration of the PMPS and
student processing.

The subject measurement data was computer processed to
produce rank orders and correlations. An analysis of that

data constitutes the contents of Chapter IV of this work.




CHAPTER 1V

ANALYSIS OF DATA

I. INTRODUCTION

Learning style assessment is most useful in individuali-
zing instruction. Data are primarily important in structuring
teaching and learning for the individual. Any study of
learning style must maintain as its primary focus the indivi-
dual. In this study, computer resources were used to score
the PMPS, rank-order the subject's scores from both the PMPS
and the revised MMPALT, and calculate correlations between the
two rank-orders.

Group data, though secondary in importance, were
valuable to this investigator in analyzing trends and
formulating questions for future research. Group data were
obtained by summarizing individual data. Computer resources
were used to identify the members of the 23 subject groups.
Individual subject scores from the PMPS and revised MMPALT were
summarized to produce group rank-orders. Correlation coeffi-
clents were calculated for each pair of group rank-orders.

Individual subject and group data were compiled in
summary tables. Appendix F contains group tables, and Appendix
G contains tables pertaining to individual subjects. These
tables were used as the basis for developing findings and
conclusions.

Five study questions (Chapter I) were used as the basic
69
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organizational pattern for this chapter. Those questions also

provided the general criteria for data analysis.

Chapter Organization

In each section of this chapter, data discussed result
from scores on the PMPS and revised MMPALT measurements. The
PMPS is a questionnaire (self-report) designed to identify each
subject's personal assessment of his or her own learning style.
It is, as the name implies, a preference survey. The revised
MMPALT, on the other hand, is an objective measurement of each
subject's actual strengths and weaknesses in the various style
elements.

In section II, revised MMPALT data are used to address
the first study question: Do the seven perceptual styles iden-
tified by French manifest themselves in adults? Gilley (1975)
concluded that individuals do receive and process information
differently; no two children had exactly the same hierarchical
alignment of styles (p. ). It was assumed, therefore, that
similar alignments or rank-order ranges in this study would indi-
cate the existence of the same elements in this adult population.

In section III, both revised MMPALT and PMPS data are
used to address the second study question: Are there measurable
variations in the perceptual learning styles of adults? It was
assumed that variability in score ranges and variability in
highest ranked style elements were directly related to this
study question.

Both revised MMPALT and PMPS data are used in section IV.
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Subject group preferences (PMPS) and strengths (revised MMPALT)
are examined to determine the existence or absence of identi-
fiable patterns of group learning style in keeping with study
question number three: Are there dominant identifiable
patterns of perceptual style within/across various groups of
adult learners? The idea of dominance suggested emphasizing
the highest ranked styles; therefore, group primary (highest
ranked) and group secondary (second highest ranked) styles are
specifically identified.

In Section V, revised MMPALT group rank-orders are
compared to the rank-ordering of styles, found by Gilley, in
children. These comparisons are reported to identify the
relationship between Gilley's two categories (high and low
achievers) and three revised MMPALT subject groupings: the
total subject group, those with less than 12 years of education,
and those with more than 16 years of education. It was assumed
that these correlations, as categorized on the Best (1959)
scale, could be used to address study question number four:

How do the measurements of perceptual styles in adults compare/
contrast with the measurements conducted earlier by Gilley in
children?

Revised MMPALT and PMPS correlation data are used in
Section VI to address study question number five: Do adult
learner self-assessments of their perceptual modalities of

learning styles show positive correlation with empirical

measurement of the same styles? Both individual and group
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correlations are reported in the various categories of signifi-

cance reported by Best (19539).

II. RANK-ORDER RANGES

Gilley (1975) substantiated his assumption that

individuals receive and process information differently (p. 83).

His graphed findings showed that no two children had exactly
the same hierarchical (rank-ordering) alignment of styles (pp.
57-64). Gilley, therefore, concluded that the six theoretical
styles elements in his study do exist as sensory-input learning
styles (p. 87). Similar findings in this study would, there-
fore, warrant the same conclusion for this adult population.

An examination of both the scores and rank-orders
obtained from the revised MMPALT (Appendix G) revealed two
facts. First, no two subjects had identical scores or score
patterns. Second, only two subjects had identical rank-order
alignments, and their scores were not identical.

Table II provides a visual comparison of the revised
MMPALT rank-order findings of this study to Gilley's rank-order
findings. Three considerations are important when examining
the table. First, Gilley measured only six stvle elements;
this study measured a seventh element (olfactory). Second, the
possibility of a subject having equal strengths in 2 or more
style elements created 13 potential rank-order positions on
the revised MMPALT and 11 potential rank-order positions on

Gilley's measurements. Third, this study's population (96
y
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subjects) was four times larger than Gilley's (24 subjects).
The following findings are obvious in Table II:

l. Gilley's subject population covered 47 of the 66
(71 percent) potential rank-order positions. This study's
subject population covered 78 of the 91 (86 percent) potential
rank-order positions. When adjusted for the difference in
population size (dropping all positions with less than three
subjects), this study's subject population covered 62 of the
91 (68 percent) potential rank-order positions. When adjusted
for the added element and population size difference (dropping
the olfactory positions and those positions with fewer than
three subjects) this study's population covered 54 of the 66
(82 percent) potential rank-order positions.

2. Gilley's subjects scored over 85 percent of the
potential rank-order range. Gilley reported finding no sSubjects
in the first three positions of the interactive range, the last
position of visual, the last four positions of haptic, or the
first two positions of kinesthetic. This study's subjects
scored in 91 percent of the potential rank-order positions.

No subjects were found in the last (seventh) position of the
interactive range, the last two positions of visual and haptic,
or the first three positions of olfactory. When adjusted for
the difference in population size, this study's population
covered 70 percent of the potential rank-order range. When
adjusted for the added element and population size difference,

this study's population covered 83 percent of the potential

rank-order range.




TABLE 11

74

COMPARATIVE SUMMARY OF PERCEPTUAL STYLE STRENGTHS DEMONSTRATED
BY ADULTS ON THE REVISED MULTI-MODAL PAIRED ASSOCIATES
LEARNING TEST AND BY CHILDREN ON THE MMPALT
AS ADMINISTERED BY GILLEY
(PARENTHETICAL ENTRY)

—— Number of Subjects Registering Strengths by Element —-

Rank Inter- Kines- Olfac-
Order Print Aural active Visual Haptic thetic tory
1 3(1) 3(3) 4 48(6) 8(10) 1
1.5 4(1) 5 4 19(3) 8(4)
2 9 12(4) 11 13(5) 18(3) 1(2)
2.5 6(1) 10(3) 4(1) 6(2) 11(1) 4(2) 1
3 12(3) 9(1) 9(3) 5(5) 13(3) 4(4) 2
3.5 9 8(1) 15(1) 2 7(1) 5(1)
4 8(3) 10(5) 18(2) 1(1) 10(2) 4(7)
4.5 9 8 12(1) (1) 4 7 2
) 10¢10) 13(5) 7(4) 1 9 16(2) 2
5.3 6(1) 6 5(1) (1) 2 9(1) 4
6 11(4) 7(2) 6(11) 1 6 28(5) 12
6.5 3 2 1 9 13
4 3 8 60
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In summary, a strong similarity does exist between the
range and profile findings in this study and those found by
Gilley in his study. The findings confirm that the seven
perceptual styles identified by French did manifest themselves

in this adult population.
III. VARIABILITY OF STYLE

The issue of style variability within the adult popula-
tion was addressed by examining both actual variations and
perceived variations in individual learning style. Actual
variations as determined by revised MMPALT measurements and
perceived variations as determined by the PMPS questionnaire
are used in this analysis. These two data bases provided two
types of information related to this investigation. The first
was score ranges within each style element. The second was
the highest ranked styles for the various subjects.

The score range information from both the revised
MMPALT and the PMPS is summarized in Tables III and IV. Those
summaries were used to determine variability within each style
element.

The highest ranked styles from both the revised MMPALT

and the PMPS are summarized in Table V. Three rank-order

categories were identified for this summary. The term "primary
style" is used to identify a single dominant (revised MMPALT)

or preferred (PMPS) learning style. The term '"secondary style"

is used to identify the second ranked style of those subjects
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TABLE V

SUMMARY OF PRIMARY, MULTIPLE PRIMARY, AND SECONDARY STYLES

Number of Subjects with:

——— Primary —— Secondary ——
Style PMPS *(r)MMPALT PMPS *(r )MMPALT
Print(P) | 16 3 9 6
Aural (4) 4 3 10 9
Interactive (I) 14 4 23 7
Visual (V) 14 48 23 7
Haptic (H) 8 8 10 13
Kinesthetic (K) 36 1 15 1
Olfactory (O) 0 0 0 0

Combinations of Multiple Style:

P,A,V,H,
P,A,I
P,I,V
P,V,H,
A,V,H,
I,V,H,
P,V,
P,H,
A,v,
I,v,
I,K 2

V,H, 7

[\
How NN e e N

(@]]

*revised
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with a single dominant or preferred style. Because of tied
scores, it was possible for the subjects to have equally high
rankings in two or more styles. Therefore, the term "multiple
primary style" is used to identify multiple dominance (revised
MMPALT) or multiple preference (PMPS) in perceptual styvle.
Table V, page 78, was used to determine the degree of variabil-
ity across style elements.

The summary of revised MMPALT scores (Table III, page
76) reveals the following facts.

1. Ninety percent of the possible positions within
the scoring range were used by the subject population.

2. The full, 11 point, scoring range was used for 5
of the 7 perceptual style elements.

3. Eighty-two percent of the available scoring range
was used for the kinesthetic style element.

4. Forty-five percent of the available scoring range
was used for the olfactory style element.

The subjects (91 adults) demonstrated variability in
revised MMPALT scores. It is apparent that the olfactory
perceptual style is not particularly strong in this adult
population, but the five point range of scores does indicate |
variability within the subject population.

The PMPS scores are summarized in Table IV, page 77,

For ease of reading, possible scores have been arbitrarily

grouped into seven categories. An examination of Table IV,

page 77, reveals a clustering of scores around the mid-point in
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six of the style elements. However, the question of variability
requires an examination of the score ranges. Of the 73 avail-
able score positions, 64 (88 percent) were used for print, 51
(70 percent) were used for aural, 46 (63 percent) were used

for both interactive and visual, 61 (84 percent) were used

for haptic, 68 (93 percent) were used for kinesthetic, and

41 (56 percent) were used for olfactory. Overall 74 percent

of the available scoring range was used by the subject
population.

Again scores pertaining to the olfactory element demon-
strated the narrowest variability, but there are measurable
variations in the preferred perceptual styles of this adult
population.

Variability across the respective style elements is
depicted in Table V, page 78. An examination of that table
reveals that six of the seven style elements (82 percent) were
ranked as either primary (highest ranked) or secondary (second
highest ranked) by one or more subjects on both the revised
MMPALT and the PMPS. Forty-eight (50 percent) of the subjects
were found to have a dominant strength (revised MMPALT) in
the visual style; however, five of the six remaining styles
were still measured as the primary styles of other subjects.
In fact, 17 different single dominant or multiple dominant
styles were found on the revised MMPALT assessments.

In summary, the adults tested demounstrated variability

in both measured style and preferred stvle on six of the seven
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elements. The olfactory element did not receive primary or

secondary ranking for any subject on either measurement device.

IV. LEARNING STYLE PATTERNS WITHIN SUBJECT GROUPINGS

This section uses data drawn from the Tables in Appen-
dix F, and it is divided into two parts. First, the measured
findings of group style dominance are reported under the
heading Grouped Revised MMPALT Results. Second, the expressed
preferences of learning style are reported under the heading
Grouped PMPS Results. Data from all 23 subject groups in the
total subject population were analyzed and produced these

findings.

Grouped Revised MMPALT Results

1. Revised MMPALT scores revealed the primary style
of learning to be visual in all learning groups.

2. In 20 of the 23 subject groupings, the haptic was
measured as a secondary style of learning.

3. In the "Jail" and '"Age 30-34" groupings, the aurai
was ildentified as a secondary style of learning.

4. In the "Leadership School" grouping, the interactive
was the secondary style of learning.

5. Across the total population, the visual element
ranked highest (primary style) and the haptic element ranked

second (secondary style).

Grouped PMPS Results

1. The most frequently chosen primary style of learning




|
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52

was kinesthetic (13 of the 23 groupings).

2. Six subject groupings expressed a preference for
the visual learning style. Those 6 were: those who completed
the revised MMPALT measurements before responding to the PMPS,
females, those with some college, those with 16 or more years
formal education, age grouping 20-29 years, and age grouping
35-39 years.

3. Tour groups selected interactive as their primary
learning style. Those groupings were: the test group, educa-
tional colleagues, age grouping 40-44 years, and age grouping
45-68 years.

4, The most frequently chosen secondary style of
learning was visual (10 of the 23 groupings).

5. Nine groups selected interactive as their secondary
learning style preference.

6. The kinesthetic and print learning styles were
chosen as secondary preferences by three groups and one group
respectively.

7. The total subject population recorded a preference
for kinesthetic as a primary style and visual as a secondary
style. It should be noted, however, that the tertiary, prefer-

ence, interactive, was rated almost as high as visual (See

Figure 2).

Summary

Individually and collectively, the most frequently

measured primary style was visual and the second most frequently
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measured strength was haptic. Individually and collectively,
the most frequently expressed preferences were kinesthetic,
visual, and interactive.

Figure 2, page S3, constructed from the total scores
of the total population, shows the relationship of measured
strengths to expressed preferences. It can be seen that three
PMPS style elements (kinesthetic, visual, and interactive) were
scored with approximately the same strength as the highest
revised MMPALT element (visual). It can also be observed that

the two olfactory scores were virtually equal in strength.
V. GROUP PATTERNS COMPARED TO GILLEY'S FINDINGS

Gilley reported the primary style, secondary style,
and style rank-orders in third grade children. Using subject
scores on standardized tests, Gilley reported rank-orders in
two subject categories, high achievers and low achievers.
Gilley concluded:

Over all [éic], the most efficient means of inputing

information to both high achievers and low achievers was
the haptic mode (p. 79).

Over all [sic], the second most efficient means of

inputing information to both high achievers and low

achievers was the visual mode (p. 30).

The hierarchical alignment of preferred information
input modes for high achievers was:

1. Haptic

2. Visual

3. Aural

4, Print

5. Kinesthetic
6. Interactive
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The hierarchical alignment of preferred information
input modes for low achievers was:

1. Haptic

2. Visual

3. Kinesthetic

4. Aural

5. Interactive

6. Print (p. 80).

Gilley did not measure the olfactory style element,
and all subject group measurements in this study had the olfac-
tory element ranked last. Therefore, the olfactory element
was not included in this comparison.

Table VI compares findings of the two studies. The
table contains rank-orderings of the two child groups measured
by Gilley and three adult groups from this study. The 3 adult
groups reported are: the total population, those with less
than 12 years formal education, and those with 16 or more years
of formal education. The latter two groups were chosen because
they best represent the high achievers and low achievers in
this adult population. (See definition of achievement in
Chapter I.)

Initially, this comparison indicates a direct reversal
in the primary and secondary styles of the adults in this
study and Gilleyv's child population. Gilley's subjects
demonstrated a haptic primary style and a visual secondary
style. The adults in this study demonstrated a visual primary
style and a haptic secondary style. This is consistent with
previously cited research and receives additional discussion
in Chapter V.

The second part of this comparison included the
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calculation of six Spearman rank-order correlation coefficients,
and evaluation of those correlations against the Best (1959)
correlation categories. Correlations were calculated for each
of the three adult groupings compared to each of Gilley's
groupings. An evaluation of the rank-orders and correlations
(Table VI, page 86) yields the following facts:

1. The correlation between Gilley's high achievers and
the adults with under 12 years education was .89; Best
classifies this as high to very high. The two groups also
demonstrated a reversal of the two lowest ranked styles, inter-
active and kinesthetic. It should be noted that the correlation
between these two groups was the highest (.89) of the group
comparisons.

2. The second highest correlation of .77 was between
Gilley's high achievers and the total population of adults in
this study. Best classifies this correlation as substantial
or marked.

3. The third highest correlation also included Gilley's
high achievers. Their rank-orders were correlated with the
adult high achievers, 16 or more years of education, at .66.
This level is also classified as substantial or marked on the
Best scale.

4. The three lowest correlations involved Gillev's low
achiever group. That group compared to the total adult popula-
tion at .60 and the adults with less than 12 years education

at .54. Best classifies both of those correlations as moderate.
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The correlation for Gilley's low achievers and adults with 16
or more years education was .37. Best classifies this correla-

tion as low or slight.

Summary

The visual and haptic perceptual styles were the highest
ranked styles in both studies, but their primary and secondary
positions were reversed. Additionally, the kinesthetic and
interactive styles were the lowest ranked common styles in both
studies; they too were reversed. There was a high level of
correlation (.89) between Gilley's high achievers and this
study's lower achievers (under 12 years of formal education).
The lowest level of correlation (.37) was between Gilley's low
achievers and this study's high achievers (16 or more years

of formal education).

VI. RANK-ORDER CORRELATIONS

The measurement of individual learning styles provides
an opportunity for teachers to optimize student learning by
basing instruction on individual student strengths. The effec-
tiveness of reaching that end is directly related to the pre-
dictive ability or accuracy of the measurement instrument. The
issue of student preferences in learning style compared to
actual learning style strengths is a major concern in learning
styies measurement. Therefore, this section examines the

correlations between the revised MMPALT and PMPS rank-orders

for the various subjects and the various subject groupings.
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The Best (1959) categories of correlation coefficient
relationship provide the basis for examining the accuracy of

the PMPS as a predictive instrument. Those categories are:

Coefficient Relationship
00 to = .20 negligible
+.20 to * .40 low or slight
*.40 to £ .60 moderate
+.60 to = .80 substantial or marked
+.80 to +1.00 high to very high (Best,

1959, p. 240).

As may be noted, the Best categories overlap at the
.20, .40, .60, and .80 coefficients. Correlations at those
exact coefficients are reported at the lower, more conservative,
category to increase the validity of conclusions drawn from
the data.

The Best categories of correlations are reported for
the 96 individual subjects and the 23 subject groupings. Corre-
lation results were apparently influenced by the order of test
and survey administration; therefore, individual subject data
are reported by identifying those who completed the PMPS either
before or after participating in the revised MMPALT measure-
ments.,

Table VII summarizes the correlations for the 96
individual subjects. An examination of that table yields the
following facts:

1. Only seven subjects (seven percent) demonstrated high
to very high correlations between rank-orderings of their

responses to the PMPS and their performance on the revised

MMPALT., All of those subjects had benefit of completing the
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CORRELATION CATEGORIES FOR INDIVIDUAL SUBJECTS

Correlation

Category Correlation

Number of Subjects taking:

*(r )MMPALT Before
PMPS

PMPS Before
*(r )MMPALT

High to Very High

.99
.93
.92
.90
.88
.82
.81

Substantial or Marked

.80
.78
L7
.75
72
.71
.67
.65
.64
.63
.62

Moderate
. 60
.09
.58
.06
.03
.02
.50
.48
.47

.44
.42
.41
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TABLE VII

(Continued)

Correlation
Category

Correlation

Number of Subjects taking:

*¥(r)MMPALT Before
PMPS

PMPS Before
*(r)MMPALT

Low or Slight

Negligible

.40
.39
.38
.37
.36
.29
.28
.27
.24
.23

.17
.16
.15
.13
.12
.11
.09
.07
.06
.05
.02

.00
.01
.02
.04
.07
-.13

-.17

-123

.38
-.56
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revised MMPALT before responding to the PMPS questionnaire.
2., Only fifteen subjects (16 percent) demonstrated
a substantial or marked correlation between rank-orderings

of their responses to the PMPS and their performance on the

revised MMPALT. Ten of those subjects had benefit of complete-

ing the revised MMPALT before responding to the PMPS question-
naire. Therefore, only five subjects (five percent who were
not influenced by prior experience with the revised MMPALT
demonstrated preferred learning approaches which matched their
actual strengths in a substantial or marked fashion.

3. Fifty-five subjects (57 percent) demonstrated low,
slight, negligible, or negative correlations between the 2
rank-orders.

In summary, it can be concluded that there were no
meaningful correlations between the PMPS and revised MMPALT
rank-orders for individual subjects.

Table VIII summarizes the correlations for the 23
subject groupings. An examination of that table yields the
following facts:

1. None of the subject groupings demonstrated correla-
tions in either of the top two categories.

2. Twenty-one of the 23 subject groupings (91 percent)
demonstrated low, slight, negligible, or negative correlations
between the two rank-orders.

3. The 16 or more years of formal education group

demonstrated the highest correlation (.57) between the PMPS
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TABLE VIII
CORRELATION CATEGORIES FOR SUBJECT GROUPINGS
Correlation Subject Group and
Category Correlation Number of Subjects
High to Very High
None
Substantial or
Marked
None
Moderate
.57 16 or more years of Education (25)
.46 Age 40-44 years (15)
Low or Slight
.39 Educational Colleagues (19)
| .39 Females (20)
| .39 RMMPALT before PMPS (43)
| .38 Test Group (10)
. 36 Age 35-39 years (21)
.35 Age 45-68 years (11)
. 32 Age 25-29 years (22)
.32 Some College (38)
.32 12 years of Education (22)
.29 NCO Academy (34)
.21 PME Center (60)
Negligible
.18 Age 30-34 years (11)
.18 Leadership School (86)
.14 Academy of Military Science (20)
.14 Males (76)
.14 PMPS before RMMPALT (43)
.14 Total Subject Population (96)
.07 Age 19-24 years (16)
.07 Jail (7)
Negative
-.02 Adult Basic Education (9)

4

-.07 Under 12 years of Education (11)
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and revised MMPALT rank-orders, and the lowest correlation
(-.07) was for the under 12 years of education group. Addition-
ally, there is an increase in correlation as level of education
increases in the various groups.

4. TFemales demonstrated a higher correlation than
did males.

9. Within age groupings, the 40-44 years group demon-
strated the highest correlation (.46), and the 19-24 years
group demonstrated the lowest correlation (.07). The other
groupings were generally mixed.

6. Prior experience with the revised MMPALT did appear
to increase the probability of higher correlations.

In summary, it can be concluded that there were no
meaningful correlations between the PMPS and revised MMPALT

rank-orders for the subject groupings.

VII. SUMMARY

The various revised MMPALT and PMPS data were summarized
into tables (Appendices F and G), and information was extracted
from those tables to address the several study questions.

Those questions provided the criteria for a simple summative
analysis of data and the organization of this chapter.

The existence of French's learning styles in an adulzt
population was examined by comparing this study's score and
rank-order ranges with Gilley's findings. A strong similarity

did exist between the findings of the two studies.
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Score ranges and highest ranked styles from both the
revised MMPALT and PMPS were examined to confirm or deny the
existence of measurable variability in adult learning styles.

A large portion of the population demonstrated a measured
strength towards the visual style; however, the total popula-
tion did demonstrate variations in both measured strengths and
selected preferences in learning style.

The question c¢f dominant group patterns was addressed
by examining both measured (revised MMPALT) and preferred (PMPS)
group learning styles. A few groups demonstrated unique
dominance in several styles; however, mcst groups were measured
Tto have a visual/haptic dominance, and their surveys indicated
a kKinesthetic/visual/interactive dominance.

The measured strength rank-orders from this study were
compared to Gilley's rank-order findings to compare and
contrast adult learning styles found in the adult population
under investigation with the learning styles found by Gilley
in children. All variations are apparently attributal to the
differences in age, ability, and maturity. These findings are
consistent with other research, and they will receive addition-
al discussion in Chapter V.

A major focus of this study was the measurement of
preferred learning styles compared to the measurement of actual
learning strengths. Correlations between the PMPS and revised
MMPALT rank-order findings were virtually non-existent; however,

educational level and prior experience with learning styles




96

measurement apparently influence correlations between perceived

learning style and actual learning style strengths.



CHAPTER V
SUMMARY, CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS
I. PURPOSE

This research focused on the measurement of adult
learning styles. To improve student learning through individu-
alization of instruction, adult educators must first discover
what differences exist within each learner. As researchers
move toward an effective and efficient system for measuring
adult learning styles, adult educators are brought closer to
a valuable tool for individualizing adult education.

Previously Gilley offered proof of the existence of
Six perceptual learning styles in third grade children.
Additionally, he developed an instrument to measure the
relative strengths of learners in each of those styles. French,
however, had originally conceptualized the existence of seven
perceptual styles in learners of all ages. This study was
designed to further refine the Gilley measurement instrument,
adapt that instrument to an adult population, and examine the
validity of French's conceptualization of seven styles in an
adult population.

Additionally, this study examined the relationship
between two approaches used in identifying individual learning
style. Socme assessment procedures use self-report instruments
to focus on student preferences. Others attempt to measure

actual strengths (dominances) of one or more learning styles in
97
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the student empirically. Several researchers are currently
using efficient survey techniques to determine student prefer-
ences in learning style, but the validity of these self-reports
has been questioned. Therefore, this study examined the rela-
tionship between self-assessments of learning style and

empirical measurements of learning style strengths.

II. PROCEDURES

Two measurement instruments were prepared for use in

this study. The first was a revision of Gilley's Multi-Modal
Paired Associates Learning Test (MMPALT). This instrument was
used to determine each subject's relative strengths in seven
perceptual learning styles. The second instrument was a
questionnaire used to identify each subject's relative prefer-
ences for each of the same seven styles. Identified as the
Perceptual Modality Preference Survey (PMPS), the questionnaire
was developed specifically for this research.

Volunteer subjects were secured in order to produce a
study population consisting of adult learners with a variety
of educational and geographic backgrounds. The final subject
population consisted of 96 adults from a variety of educational
programs and 31 states. They ranged in age from 18 to 68 years.
Their formal education ranged from eighth grade to bachelors
and advanced degrees. Volunteers were used because adult learn-

ers are generally self-directed when entering educational

activities, and because the focus of investigation was the
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measurement of learning style within individuals rather than
adults in general.

The measurement procedures required each subject to
complete the seven part revised MMPALT and the PMPS question-
naire. To compensate for first-test, second-test interaction
bias in the final statistics, half (48) of the subjects
completed the revised MMPALT before replyving to the PMPS
questions, and half (48) completed the revised MMPALT after
completing the PMPS.

Measurement data were transferred to machine processable
score sheets, and all data were computer processed. The ‘final
computer products were transferred to summary tables (Appen-
dices F and G), and those tables were used to address each
study question. Simple summations of individual subject scores

and rank-orders were used to address the study questions.

III. TFINDINGS

The five study questions were addressed by: (1) compar-
ing the revised MMPALT score and rank-order ranges to similar
data found in Gilley's study, (2) identifying the degree of

learning style variability demonstrated by the subjects on both

the revised MMPALT and the PMPS, (3) determining identifiable

patterns of learning styles for the various subject groups as
reported on both the revised MMPALT and the PMPS, (4) comparing
the revised MMPALT group patterns to Gilley's findings, and

(5) evaluating the correlations between revised MMPALT and PMPS

rank-orders of both individual and grouped subjects.
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Score and Rank-Order Ranges Compared to Gilley's Findings

Gilley (19735) concluded that individuals received and
process information differently; no two children had exactly
the same hierarchical alignment of styles (p. 80).

In this study, only two of the 96 subjects had the same
revised MMPALT rank-ordering of styles, and those subjects had
different scores on the various elements. In fact, no two
subjects had identical scores or score patterns.

A comparison of rank-order ranges (Table 11, page 74)
revealed a strong similarity between revised MMPALT findings
and Gilley's earlier findings. Any lack of similarity was
attributable to: (1) the addition of the olfactory element

to the measurements and (2) the difference in population size.

Learning Style Variability

The subjects demonstrated measurable variations in both
actual learning style and preferred learning style. Thev used
90 percent of the possible revised MMPALT score range, and 74
percent of the possible PMPS score range. A total of 17
different single or multiple dominant styles were measured on
the revised MMPALT, and 8 different dominant preferences were

discovered on the PMPS.

Identifiable Group Patterns

Clear patterns of actual learning styles and preferred

learning styles were found in the variocus subject groups. All

groups, including the total population, demonstrated empirically
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a dominance in the visual style. The second strongest style
was haptic. The most dominant style preference was kinesthetic;
however, two other styles, visual and interactive, received
very high preference ratings.

The olfactory style consistently scored as the weakest

(empirical test) and least preferred style (self-report).

Study Findings Compared to Gilley's Findings in Children

Both of Gilley's sub-groups, high achievers and low
achievers, demonstrated their greatest strength in the haptic
spyle, and their second greatest strength was visual. This
study's adult populaticn demonstrated their greatest strengths
in the same two styles, but in reverse order.

When considering all six styles measured by Gilley, the
highest correlation (.89) was between this study's adults with
under 12 years formal education and Gilley's high achievers.
These two groups also demonstrated a reversal of their two
lowest ranked styles. Among children the kinesthetic and inter-
active styles ranked fifth and sixth, respectively. Among the
adults measured with the revised MMPALT, those two styles
occupied reverse positions in rank.

Correlation between this study's total population and
Gilley's high achievers was .77. Revised MMPALT rank-orders
of adults with 16 or more years of formal ecducation and Gilley's
high achievers correlated at the .66 level.

Rank-order correlations between Gilley's low achievers

and this study's adult groups were all classified as low or
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slight (Best, 1959). The lowest correlation (.37) was between
adults with 16 or more years of formal education and Gilley's

low achievers.

Revised MMPALT and PMPS Rank-Order Correlations

There were no meaningful correlations between revised
MMPALT and PMPS rank-orders. Only seven individuals demonstra-
ted high (Best, 1959) correlations, and those subjects had
benefit of completing the revised MMPALT measurements before
responding to the PMPS questionnaire. Only 15 subjects
demonstrated substantial or marked (Best, 1959) correlations;
10 of those subjects completed the revised MMPALT before
responding to the PMPS questionnaire. None of the subject

groups demonstrated high rank-order correlations.

IV. CONCLUSIONS

In the context of this study's population, the first
three study questions are answered in the affirmative; for the
fourth, valid comparisons are reported; the fifth is answered

in the negative.

Do the seven perceptual styles identified by French manifest

themselves in adults?

This question is answered in the affirmative because
all seven styles were measurable within these subjects, and
measurement ranges were found to be similar to those found by

Gilley. One of the seven elements, olfactory, was not measured
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by Gilley and it was the weakest of the seven styles for these

adults however, it was still found to be measurable. It can

be concluded that the adults under investigation in this study

did possess measurable perceptual learning styles.

Are there measurable variations in the perceptual learning styles

of adults?

This question is answered in the affirmative because
the scores of subjects on both the revised MMPALT and PMPS were
widely distributed across the statistically possible range.
Additionally, primary, secondary, and multiple primary styles
differed widely among the subjects. Even the olfactory style
received a substantial spread of scores; however it was not
scored as one of the primary, secondary, or multiple primary
styles by any subject. Again, it was found that the olfactory
style ranked lowest of the seven styles among the adults

measured. It can be concluded that the adults investigated

in this study varied in their perceptual learning styles.

Are there dominant identifiable patterns of perceptual style

within/acress various groups of adult learners?

This question is answered in the affirmative because
the adults in this study demonstrated clearly dominant patterns
of both actual and preferred learning styles. These adults
expressed a primary preference for the kinesthetic style; the
visual and interactive styles also received high preference

ratings. But the actual styles of those adults were found to
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be predominantly visual and haptic. In fact, as a group, the
adult subjects demonstrated a clear dominance in the visual

style with the haptic occupying second place. It can be

concluded that dominant identifiable patterns of perceptual

style were manifested in this sample of adult learners.

It should be noted, however, that the above conclusion
can not be generalized to all adult learners or all learning
situations. Each group contained individual subjects who did
not share the group strength, and three groups were identified
with secondary styles other than haptic. In the "Jail" and
""Age 30-34" groups, aural was identified as the secondary style
of learning; in the "leadership school" group, interactive was

identified as the secondary style of learning. It is, there-

fore, further concluded that learning style variations can be

expected in all learning populations.

How do the measurements of perceptual styles in adults compare/

contrast with the measurements conducted earlier by Gilley in

children?

Valid comparisons were found to exist between some adult
group styles and Gilley's groups. Additionally, comparisons
led to other conclusions.

An attempt was made to approximate Gilley's high achiever
and low achiever groupings in this adult population. Gilley
used standardized achievement test results to establish his
groups. It was assumed that years of formal education in an

adult population was an equitable indicator of achievement.
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Therefore, adults with under 12 years of formal education were
considered to be "low achievers," and adults with 16 or more
years of formal education were considered to be "high achievers."
Used in this context, achievement is broadly defined to include
experience, degree of self-direction and self-discipline, and
general level cf maturity.

High achieving children might be expected to be more
broadly experienced, more self-directed, more self-disciplined,
and more mature than low achieving children. Low achieving
adults might be expected to possess levels of experience, self-
direction, self-discipline, and maturity which are less than
those possessed by high achieving adults. It is, therefore,
assumed that Gilley's high achieving children are more closely
aligned with this study's low achieving adults than they are
to this study's high achieving adults. It is also assumed that
the widest development gap is between the low achieving children
and the high achieving adults.

The highest level of correlation (.89) was between
Gillev's high achievers and this study's low achievers. Addi-
tionally, the level of correlation decreased as the developmen-
tal gap widened. 1In fact, the lowest level of correlation
(.37) was between Gilley's low achievers and this study's high

achievers. It is, therefore, concluded that there was in this

population a relationship between individual learning style

and the learner's "achievement' level.

The above conclusion is also related to the style
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reversals found in this study and previous research findings.

As cited in Chapter II, Barbe and Milone, Keefe, and Dunn and
Dunn have all reported a trend away from the aural, tactile,

or kinesthetic styles and towards the visual style as learners
mature. Additionally, Lowenfeld has concluded that adults are
primarily (47 percent) visual in their learning styles. When
results of this study are compared to Gilley's findings, a
similar trend is indicated. The findings of this and other
studies might suggest that the relative strengths of the various
perceptual styles are influenced by increasing age, maturity

and achievement. Indeed, these factors may influence visual
style toward a more dominant position and the héptic and kines-
thetic styles toward less dominant ones. However, firm conclu-
sions cannot be drawn without longitudinal study of these trends

and factors. It can be concluded; however, that perceptual

style patterns found in the adults investigated in this study

compared in many ways to the patterns found by Gilley in

children.

o

0 adult learner self-assessments of their perceptual modalities

O
H

learning stvle show positive correlation with empirical

measurements of the same styles?

This question is answered in the negative because
correlations of PMPS and revised MMPALT rank-orders for more
than half of the individuals measured were low or slight, and
correlation between rank-orders for the xTotal group was negligi-

ble (.14) (Best, 1959).
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Based on the limited sample of subjects in this investi-
gation one might conclude that self-assessment of one's learning
style often does not provide valid information about the indi-
vidual's style. However, it should be noted that levels of
correlation increased as higher levels of formal education were
reported and subjects were exposed to the revised MMPALT
measurements before responding to the PMPS questionnaire.
These two factors, years of formal education and knowledge of
learning styles concepts, seem to strengthen the correlation
between one's perception of his/her learning style and his/her

actual learning style. Ultimately it can be concluded that

the self-assessments of perceptual style by adults in this

study correlated only slightly with empirical measurements of

these same styles.

V. RECOMMENDATIONS

Within the constraints of this limited study general
recommendations for future research and improved teaching are

presented.

Future Research

The ideal measurement instrument is both efficient
(economical, quick, easy to administer) and effective (valid),
reliable). Self-report instruments tend to be time and cost
efficient, but their effectiveness is often questionable. The
original MMPALT was effective, but it was costly in both time

and money. The revised MMPALT improved on the efficiency of
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the measurement procedures, but more refinements can be made.

It is, therefore, recommended that future modifications of the

MMPALT include considerations of greater efficiency without

sacrificing effectiveness. These modifications should include

procedures for additional group measurements (interactive,
haptic, kinesthetic, or olfactory), procedures for subject
self-measurements (e.g., scratch and sniff cards for olfactory
measurements), or fully automated group measurement systems
(e.g., video taped print, aural, and visual measurements).

Additionally, efforts should be made to develop effective

self-report measurement systems. This appears to be an extreme-

ly difficult task; however, the findings of increased correla-
tion with increased education and exposure to learning styles
concepts offers one possible approach. The validity and relia-
bility of self-report instruments might be increased by exposing
the subjects to an extensive training program before completing
the surveys. Attention to types of questions used in self-
reporting offers another avenue of refinement. More will be
said about this under Implications and Discussion.

Research into the measurement of other modalities and

elements and relationships between modalities and elements is

also recommended. Previously (Chapter II) it was suggested

that at least three other learning style modalities exist
(cognitive, emotional, and social). Each of those modalities
probably contains its own set of elements, and elements may

appear in more than one modality. For example, the interactive
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element might be included in the emotional and social modality
as well as the perceptual modality. Therefore, it would appear
that research into the interrelationship of modalities and
elements is justified.

One element, olfactory, was added to the original MMPALT
for this study. That style was found to be generally weak in
this adult population, but that does not preclude it as a strong
style in another population or even in a broader spectrum of

adult learners. Therefore, it is recommended that olfactory

measurements be conducted with additional populations. Speci-

fically, studies with children, cooking school students, or
students from foreign cultures are recommended. Age, vocational
interests, cultural background or other factors may contribute
to olfactory dominance.

This study's findings of a large number of visual
learners might be related to recent research into brain hemi-
spheres., This related area of research has associated verbal
and visual behavior to the left and right hemispheres. There-

fore, research into the relationship between perceptual learning

style and hemisphere dominance is recommended.

Obviously, the research with adults should be extended

to a much larger population. The limited numbers and types

@]

f subjects in this study precluded generalization to adults
in general or to recognizable sub-groups within the adult

population.



Teaching and Individualized Instruction

A major element of this research was an examination of
the relationship between subject self-reports of individual
learning style and empirical measurements of those styles.
Self-reports apparently identify learning style preferences,
but they do not validly identify actual learning strengths.
Individualization of instruction based on student preferences
may have aesthetic value, but it may not necessarily enhance

learning. This investigator would recommend that self-report

measurements of learning style be used with extreme caution

in adjusting instruction.

As reported in Chapter II, page 20, McKinney believes
that individuals develop both conscious strategies and uncon-
scious habits for acquiring information through the senses.
One's perceptual learning style (perceived or actual) influences
and is influenced by one's conscious strategies and unconscious
habits for acquiring information through the senses. Habits
or strategies governed by false perceptions may produce poor
results; habits or strategies guided by a knowledge of actual
strengths and weaknesses can produce improved performance.
Therefore, valid measurement of actual learning style strengths
is extremely important to any proposed adjustments of instruc-

tional or learning activity. t is recommended that instruc-

tional adjustments be based on validated measurements of actual

learning style.

It is also recommended that students receive instruction
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in the concepts of individual learning style. Penland (1978)

has reported that modern adult learners want to control the
pace and character of their own learning. This training will
provide a foundation for the student to develop conscious
strategies for acquiring new information from his or her
environment. As this study found, the correlation between
preferred and actual style increased as the subjects gained

knowledge of learning style concepts.

VI. IMPLICATIONS AND DISCUSSION

Major implications of this study relate to both
measurements of individual learning styles and instruction
based on those measurements.

This study clearly raises again the discussion of self-
report versus empirical instrumentation in the measurement of
learning style. Two facets of this discussion should be
considered.

First, it must be recognized that self-report instruments

(questionnaires, surveys) currently available provide informa-

tion about individual preferences. The validity of these data

is affected by the type of questions asked. Two methods of
question presentation are used in collecting information about
the habits and preferences of human beings. One method calls
upon the individual to report how he/she does or prefers to
do something. In the other method, the individual is asked

to report the steps or processes he/she uses to complete a task.
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Obviously, the first method of questioning generates information
containing more (higher) inferences than the latter. If self-
report data actually correlate to any real extent with empirical
test data, the questioning procedures used in self-report
instruments need great refinement in order to bring that
correlation into focus. This study has not contributed greatly

to resolution of that problem.

Second, the empirical measurement of actual learning

style strengths requires a commitment of human and other

resources which is greater than that required for administering

surveys. Emphasis on 1eafning styles assessment as a tool

for instructional improvement will require that educational
institutions be prepared to back their verbal commitments with
monetary resources, time, and human effort.

The finding of dominant group patterns of perceptual
style suggests implications for both group and individual
instruction. Visual and haptic dominances were found across
the various subject groups of this study, but not all
individuals shared these dominances. If this trend is consis-

tent in future studies, adult educators should be prepared

to use instructional strategies rich in visual and haptic

technigues without jeopardizing the learning of students with

other style dominances. Teacher training programs snould

place emphasis on visual and haptic teaching strategies, but

they should alsc prepare teachers to identify and react to

a much broader range of individual differences.

Adult learners are generally self-motivated and
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self-directed. They generally have the motivation to control
the pace and character of their own learning, but they need

guidance. Adult educators need the skills and tools to

provide a valid diagnosis of each students' needs and each

student's learning style unigquenesses.

Finally, the findings of this study emphasize again

the fact that tools for measuring various modalities and elements

of one's learning style can be developed and used to more fully

individualize instruction for learners of all ages at all levels.

However, educators at any level should not be misled into
simplistic thinking. The relationship between diagnosis of
the learner's style and instructional application may not be

as simple as it seems.



BIBLIOGRAPHY



BIBLIOGRAPHY

Barbe, Walter B. and Michael N. Milone, Jr. "What we Know
About Modality Strengths.'" Educational Leadership, Vol.
38, Number 5, February, 1981.

Berke, George Berse. "Employing Educational Cognitive Style
as a Teaching Aid for Educationally Disadvantaged College
Students." DAI, 37 (1976), 1461-62A (Catholic University
cf America).

Best, John W. Research In Education. Prentice-Hall, Inc.

Englewood Cliffs, N. J., 1959.

Bjorkquist, David. What Vocational Education Teacher Should
Know About Individualized Instruction. Ohio State
University, Columbus. Center for Vocational and Technical
Education. ERIC Document 057184, November, 1971.

Brozovich, Richard and others. 'Development of a Scale to
Evaluate Cognitive Styles and Abilities: A Final Report."
Oakland County Schools. Pontiac, Mich., ED073169, August,
1972.

Canfield, Albert A. '"The Canfield-Lafferty Learning Styles
Inventory." Cognitive and Affective Dimensions in Health
Related Education. University of Florida, Gainesville,
1974.

Champion, Dean J. Basic Statistics for Social Research,
Chandler Publishing Company. Scranton, Pa., 1970.

Cogan, Max, et. al. '"Cognitive Style Mapping: A System for
Planning True Personalized Instruction." St. Louis:
National Association of Teacher Educators Conference,
ED121745, 1976.

Coppedge, Floyd L. "An Integrative Approach to Foreign
Language Teaching: Choosing Among the Options.'" ACTFL
Foreign Language Series, Vol. 8, American Council on the
Teaching of Foreign Languages, New York, 1976.

Diamond, Lynn D. '"Resistance to Change: Relationship of
Personality and Cognitive Ability to Innovation
Diffusion Process.'" Paper presented to College Reading
Association, October, 1977.

Dunn, Rita and Kenneth Dunn. Practical Approaches to Individua-
lizing Instruction: Contracts and Other Effective Teaching
Strategies. Parker Publishing Company Inc. West Nyack,

New York, 1972.

115




116

Dunn, Rita, Kenneth Dunn, and Gary E. Price. 'Diagnosing
Learning Styles: A Prescription for Avoiding Malpractice
Suits." Phi Delta Kappan, 58, 1977.

Dunn, Rita and Kenneth Dunn. Teaching Students Through Their
Learning Styles A Practical Approach. Reston Publishing
Co., Inc. Reston, Va., 1978.

Eliuk-Nakonechny, Anne. "Individualizing Second-Language
Learning.'" Alberta Modern Language Journal, Volume 15,
Number 2, pp. 44-55, Winter 1975-1977.

feldman, David d., et. al. '"Correlation of Paired-Associate
Performance with School Achievement as a Function of Task
Abstractness." Journal of Educational Psychology, Vol. 63,

Number 5, pp. 423-428, 1972.

Forgus, Ronald H. Perception. McGraw-Hill Book Company, New
York, 1966.

French, Russell L. Teaching Strategies and Learning, unpub-
lished paper, Department of Curriculum and Instruction,
The University of Tennessee, 1975.

French, Russell L. Teaching Style and Instructional Strategy.
unpublished paper, Department of Curriculum and Instruction,
The University of Tennessee, 1975.

French, Russell L. '"Learning Styles Revisited.” unpublished
paper, The University of Tennessee, Knoxville, 1981.

Gagng, Robert M. The Conditions of Learning, Holt, Rinehart
and Winston, Inc., New York, 19635.

Gagné, Robert M. (editor). Learning and Individual Differences,
Charles E. Merrill Books, Inc., Columbus, Ohio, 1967.

Gagné, Robert . '"Media and the Learning Process.” Faper
presented to the first general session, DAVI conference,
Houston, Texas, March 25, 1968.

Gagné, Robert M. '"Some New Views of Learning and Instruction.”
Phi Delta Kappan, Vol. 51, Number 9, pp. 468-472, May 1970.

Gilley, Darvl V. Personal Learning Styles: Exploring the
Individual's Sensory Input Processes. Ed. D. Dissertation,
University of Tennessee, Knoxville, August, 1975.

Glaser, Robert. '"Some Implications of Previcus Works on
Learning and Individual Differences.” Learning and
Individual Differences, Charles E. Merrill Books, Inc.,
Columbus, Ohio, 1967.




117

Goldstein, Kenneth M. and Sheldon Blackman. Cognitive Style:
Five Approaches and RelevantResearch, John Wiley and Sons,
New York, 1978.

Griffin, Thomas E. '"Cognitive Style: A Science to Influence
the Policy of Individualizing Instruction." A Practicum
at NOVA University, January, 1974.

Griffin, Thomas E. '"Preferred Learning Styles: A Design for
Future Curricula." A Practicum at NOVA University, May
1974.

Griffin, Thomas E. '"Differences Between Developmental Studies
Communication Students and REgular College Communication
Students in Their Orientation to Symbols and Their Meaning."
A Practicum at NOVA University, January, 1975.

Haynes, Jack R. '"Hierarchical Analysis of Factors in Cognition."
American Education Research Journal, Vol. 7, January, 1970.

Hester, Florence M. and Glenn E. Tagatz. '"The Effects of
Cognitive Style and Instructional Strategy on Concept
Attainment." The Journal of General Psychology, 85, 1971.

Hill, Joseph E. '"The Educational Sciences.! Oakland Community
College, Bloomfield Hills, Michigan, 1976.

Ingram, Jerry. "A Study of the Correlation Between Selected
Instructional Methods and Individual Learning Styles.
Final Report." Wisconsin University, ED113582, June, 1974.

Jensen, Arthur R. '"Varieties of Individual Differences in
Learning." 1in Learning and Individual Differences,
(Robert M. Gagne, editor) Charles E. Merrill Books, Inc.,
Columbus, Ohio, 1967.

Kalin, Maurice F. and Rogers McAvoy. '"The Influence of Choice
on the Acquisition and Retention of Learning Materials
in Different Modes of Instruction.'" Paper presented to
American Education Research Association, February, 1973.

Keefe, James W. (editor). Student Learning Styles, National
Association of Secondary School Principals, Reston, Va.,
1979.

Lange, Crystal Marie. "A Study of the Effects on Learning of
Matching the Cognitive Styles of Students and Instructors
in Nursing Education."” Dai, 33 (1977), 4742-43A
(Michigan State University).

Lepke, Helen S. ‘"Assessing Individual Learning Styles: An
Analysis of Five Instruments.' Foreign Language Annals.
Vol. 11, Number 6, December, 1978.




118

Levin, Joel R. and James M. Horvitz. '"The Meaning of Paired
Associates." Journal of Educational Psychology, Vol. 62,
Number 3, pp. 209-214, 1971.

London, David T. '"Concurrent Validity of Hill's Educational
Cognitive Style Model as a Prototype for Successful
Academic Programs Among Lower-Class Students." DAI,

36 (1976), 4357-58A (Pennsylvania State University.).

Lowenfeld, V. The Nature of Creative Activity: Experimental
and Comparative Studies of Visual and Non-Visual Sources.
Harcourt, London, 1939.

Lowenfeld, V. '"Tests for Visual and Haptic Aptitudes."
American Journal of Psychology, 58, pp. 100-112, 1945.

Mahlois, Marc C. "Implications of Cognitive Stvle for Teachers
and Learners.’ ERIC Listing ED152704, February, 1978.

Mallory, William A. '"Abilities and Developmental Changes in
Elaborative Strategies in Paired-Associate Learning of
Young Children." Journal of Educational Psychology,

Vol. 63, Number 3, pp. 202-217, 1972.

Manzo, Anthony V. '"Personality Characterisitcs and Learning
Style Preferences of Adult Basic Education Students.'
Research Monograph, Missouri University, Kansas City, 1975.

Martens, Kay. '"Cognitive Style: An Introduction with
Annotated Bibliography,'" ERIC Reproduction Service,
Bethesda, Md., ED104498, 1975.

McKenny, James. Human Information Processing Systems.
Working Paper, Harvard Graduate School of Business
Administration, Boston, 1972.

McKenney, James L. and Peter G. W. Keen. '"How Managers' Minds
Work." Harvard Business Review, 53, 3, pp. 79-90, 1974.

Oen, Urban T. "Investigating the Interaction of Learning
Styles and Types of Learning Experiences in Vocational-
Technical Education.'" Fox Valley Technical Institute,

Appleton, Wisconsin, August 1973.

Peniand, Patrick R. "Self-Planned Learning in America.” Paper
presented Adult Education Research Conference, April, 1978.

Ragan, Tillman J., (et al.). Cognitive Styles: A Review of
Literature. Air Force Systems Command, Brooks Air Force
Base, Texas, May, 1979.




119

Ramirez III, Manuel. "Cognitive Style and Cultural Democracy
in Education.'" Social Science Quarterly, 53, 1973.

Riessman, Frank. The Culturally Deprived Child. Harper, New
York, 1962.

Rogers, Theodore S. "Linguistic Considerations in the Design
of the Stanford Computer-Based Curriculum in Initial
Reading.'" Stanford University, California Institute for
Mathematical Studies in Social Science, June, 1967.

Rohwer, William D. Jr. and Mary Sue Ammon. '"Population Differ-
en es and Learning Proficiency." Journal of Educational

Psychology, 62(1), 1971, pp. 1-14.

Sailor, Anita Louise. "A Factor Analysis of the Cognitive
Style Map and Other Selected Variables.'" DAI, 38 (1978),
2485-6B (East Texas State University).

Salkind, Neil J. and John Wright. '"The Development of
Reflection-Impulsivity and Cognitive Efficiency: An
Integrated Model." Human Development, Vol. 20, Number

6, 1977.

Scarbrough, Anne Louise. "A STudy of the Relationship Between
Students and Teacher Cognitive Styles and Grades in
Physical Education.'" Doctoral Dissertation, the Florida

State University, August, 1976.

Sheriff, Dennis. "A Factor Analysis Study of Hill's Cognitive
Style Inventory.'" DAI, 38 (1978), 4699A (Texas A&M
University).

Siegel, Sidney. Nonparametric Statistics for the Behavioral
Sciences. McGraw-Hill, 1956.

Smith, Linda Harris. ‘'Learning Styles: Measurement and
Educational Significance.'" DAI, 37 (1976), 896-97A
(University of Connecticut).

Tallmadge, G. Kasten. "Study of Training Equipment and
Individual Differences. The Effects of Subject Matter
Variables. Final Report." American Institute for Research
in the Behavioral Sciences, Palo Alto, California, May,
1968.

Von Fieandt K. and I. K. Moustgaard. The Perceptual World.
Academic Press Inc., London, 1977.

Wepman, Joseph M. '"Perceptual Processing Development: Its
Relation to Learning Disabilities.,” Department of Health
Education and Welfare, November, 1974.




120

Williams, Michael, Gary Berg-Cross, and Linda Berg-Cross.
Handwriting Characteristics and Their Relationship to
Eysenck's Extraversion-Introversion and Kagan's
Impulsivity-Reflectivity Dimensions.'" Journal of
Personality Assessment, Vol. 41, 1977.




APPENDICES




APPENDIX A

LETTERS OF INVITATION AND INTRODUCTION
TO LEARNING STYLES MEASUREMENT




September 1, 1980
TO: ALCOA Apprentices
FROM: Ed Cherry

Subject: Measurement of Individual Learning Styles

As part of my graduate studies at the University of
Tennessee, I'm conducting measurements of individual learning
styles. This project can be beneficial to both you and me.
To complete my studies, I'll need to measure the learning
styles of approximately 120 adults. The personal information
which you can receive from this project can help you in your
apprenticeship studies. Because of this potential benefit,
The University of Tennessee, ALCOA, and the leadership of
local 309 have authorized me to invite you to participate
in this project.

Participation is voluntary, and I would not expect
you to participate without specific information and
certain guarantees. I've, therefore, enclosed an introduction
to learning styles measurement and this project. Please
read that introduction before making your decision.

Looking forward to your favorable decision, I've also
enclosed a self addressed sign-up card.

Thank, you for your time and consideration:

gtff‘- Nl

Ed Cherf&

Aprroved: C;

S ey
Ti Garner
President, Local 309

Dick Ray
ALCOA
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September 1, 1980

TO: Adult Basic Education Students of Elount County
FROM: Ed Cherry

SUBJECT: Measurement of Individual Learning Styles

As part of my graduate studies at the Unilversity of
Tennessee, 1'm conducting measurements of individual learning
styles. This project can be beneficial to both you and me.
To complete my studies, I'll need to measure the learning
styles of approximately 120 adults. The personal information
which you receive from this project can help you in your
ABE studies and future learning situations. Because of this
mutual benefit, The University of Tennessee and the Blount
County Adult programs supervisor have authorized me to
invite you to participate in this project.

Participation is voluntary, and I would not expect
you to get involved without specific information and
certain guarantees. I've, therefore, enclosed an introduction
to learning styles measurement and this project. Please
read that introduction before making a decision.

Looking forward to your favorable decision, I've also
enclosed a self addressed sign-up card.

Thank you for your time and consideration.

5L Clemy.

Ed Cherry
oved

Maner
Superv1sor, Adult Programs




September 1, 1980

TO: State Prisoners, Blount County Jail
FRCNM: Ed Cherry

Subject: Measurement of Individual Learning Styles

As part of my graduate studies at the University of
Tennessee, I'm conducting measurements of individual learning
styles. This project can be beneficial to both you and me.
To complete my studies, I'll need to measure the learning
styles of approximately 120 adults. The personal information
which you receive from this project can help you in your
future learning and development. Because of this mutual
benefit, The University of Tennessee and Sheriff Sutton
have authorized me to invite you to participate in this
project.

Participation is voluntary, and I would not expect
you to get involved without specific information and
certain guarantees. I've, therefore, enclosed an introduction
to learning styles measurement and this project. Please
read that introduction before making a decision.

Looking forward to your favorable decision, I've also
enclosed a celf addressed sign-up card.

Thank you for your time and ccnsideration.
N

roal
éliiézaﬁ*gi,

L/
£d Cherr




September 1, 1980
TO: ANG PMEC Students (20 Sept-11 Oct)
FROM: Ed Cherry

SUBJECT: Measurement of Individual Learning Styles

As part of my graduate studies at the University of
Tennessee, I'm conducting measurements of individual learning
styles. This project can be beneficial to both you and me.
To complete my studies, I'll need to measure the learning
styles of approximately 120 adults. The personal information
which you receive from this project can help you in your
PMEC and future studies. Because of this mutual benefit,

The University of Tennessee and the Commander of the PMEC
have authorized me to invite you to participate in this
project.

Participation is voluntary, and I would not expect
you to get involved without specific information and
certain guarantees. Therefore, I've enclosed an introduction
to learning styles measurement and this project. Please
read that introduction before making 2 decision.

Looking forward to your favorable decision, I've also
enclosed a self addressed sign-up card.

Thank you for your time and consideration:

£8 0

Ed Cherry

Approved:
-

7 / P s
- - T
. o~ .

Edmohd C. Mopry
Commander}/rMEC

\\),

[ ]

ey, Col, ANG




LEARNING STYLES MEASUREMENT

INTRODUCTION

What are learning stvles, and why should we measure them?

As people are left handed or right handed they also
have different ways of learning. Some learn best by reading,
touching, seeing, or hearing; others learn best by talking with
friends, actively doing things, or even smelling things. The
measurement of learning styles is not a matter of finding good
or bad, or determining pass or fail; it is a matter of
discovering individual differences. When a student's styie
is measured, he or she can use the measurement results to plan
and conduct nis/her individual study programs.,

How will this measurement program be conducted?

After an explanation of the concept of learning styles
and an introduction to the measurement procedures, each parti-
cipant will receive seven practical measurements and complete
a written survey. For the practical measurement, the partici-
pants will be asked to remember pairs of words, pictures,
objects, smells, or movements. The number of pairs remembered
will indicate the participant's strengths in each of seven
learning styles: print, aural, interactive, visual, haptic,
kinesthetic, and olfactory. The written survey asks the parti-
cipant's opinion on various methods for learning. A summary
of those opinions indicates the participant's preferred method
for learning.

When, where, and how long?

Two locations will be used, and individual measurements
will be conducted between 8 AM and & PM on four consecutive
Saturdays:

McGnhee Tyson Airbase (Bldg. 202)
September 20th and October 1lth

Local 309 Union Hall
September 27th and October 4th

It will take approximately three hours for each participant

to complete the process. Individuals will be scheduled to start
the activities at 8 AM, 10 AM, 12 ncoon, or 2 PM on the date

of their choice. Lach starting group will be limited to ten
participants on a first signed-up, first scheduled basis.




Because this is part of a research project, the learning
styles measurement will be conducted under a rigid set of rules:

1.

Participation is on a voluntary basis and individuals
may withdraw from the project at anytime.

Individual privacy will be fully protected

Published results will not identify individual
participants.

No participant will be subjected to any physical,
vpsychological, or social risk or injury.

For additional information or sign-up contact:

Ed Cherry
103 Ruskin Circle
Maryville
982-6253



SIGN-UP CARD

Ed Cherry

103 Ruskin Circle

Maryville, Tn 37801

FRONT

I have read the introduction to the learning
styles measurement project, and I would like
to be a participant in the project.

Check preferred date, place and time:

Sept 20th
Sept 27th
Oct 4th
Oct 1lth

Name:

at
at
at
at

Airbase () 8-11AM (D)
Union Hall ( ) 10AM-1PM (G
Union Hall ( ) 12Noon-3PM ( )
Airbase ( ) 2PM-3PM )

Address:

Phone:

Signature:

REAR
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APPENDIX B

ORGANIZATIONAL AND OPERATIONAL PROCEDURES FOR
THE MEASUREMENT OF ADULT LEARNING STYLES:
PERCEPTUAL MODALITY



w

ORGANIZATIONAL OUTLINE FOR CONDUCTING LARGE GROUP

LEARNING STYLES MEASUREMENTS

Establish three operating stations:

Station A - Two evaluators introduce and demonstrate the
measurement procedures.

Station B - Use nine evaluators. Two evaluators assigned
to conduct individual subject measurements in
each of four Revised MMPALT elements: haptic,
interactive, kinesthetic, and olfactory. One
evaluator serves as coordinator to direct
subjects to appropriate areas.

Station C - Two evaluators administer the PMPS questionnaire
and conduct three Revised MMPALT measurements:
visual, aural, and print.

Organize subjects into groups of ten or less, and schedule
the groups to begin the process at two hour intervals.

As each group begins at Station A:

Explain measurement procedures and scheduling
Demonstrate each area of the Revised MMPALT measurement
Answer subject questions

Divide original group into groups of five

Send five subjects to Station B and five to Station C

When the subjects have completed the procedures at their
respective stations, have them swap places to complete the
measurements.
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STATION A

Requirements:

People: Two trained evaluators

Equipment: Two 33MM slide projectors
- Introductory slide sets

- Screen

- Tape recorder/player

- Introductory tape

- Wooden block and baseball for haptic
demonstration

- Two vials for olfactory demonstration
- Blindfold
- Introductory outlines and script
Procedures:
1. Welcome subjects and introduce self.
2. Intfoduce concept of learning styles (see outline).

3. Explain and demonstrate measurement procedures
(see outline and script).

4, Divide subjects into two smaller groups.
5. Send even numbered subjects to Station B.

6. Send odd numbered subjects to Station C.

Outlines and script:
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OUTLINE FOR INTRODUCING THE CONCEPT OF LEARNING STYLES

NOTE: The purpose of this introduction 1s to stimulate
each subject's interest and enthusiasm towards
learning more about their own individual uniqueness
as a learner. Therefore, do not use excessive
detail, and adjust presentation to the subjects
apparent needs.

1. Develop the following points.
- Each person in the world is different from all others.
- One of the differences in each of us is how we learn.

- Those differences might be in how we receive, process,
store, retrieve, or use new knowledge or information.

- One concept of how we receive knowledge and information
includes seven learning styles

(Briefly explain each):

Print

Aural
Interactive
Visual

Haptic
Kinesthetic
Olfactory

- Each person should learn more about their own learning
style.

By using our best style we can learn better.
By knowing our weaknesses we can improve on them.
2. Allow and encourage subject questions and discussion.

3. Proceed to measurement procedures introduction.
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OUTLINE AND SCRIPT FOR INTRODUCING THE
LEARNING STYLES MEASUREMENT PROCEDURES

1. Explain the measurement procedures {(use script)

YOU ARE ABOUT TO BE MEASURED TO DETERMINE YOUR STRONGEST
LEARNING STYLE OR STYLES. THIS MEASUREMENT PROCESS WILL SERVE
TWO PURPOSES. FIRST, YOU WILL RECEIVE A REPORT IDENTIFYING
YOUR STRENGTHS AND WEAKNESSES AS A LEARNER. THIS CAN HELP
YOU IN YOUR FUTURE LEARNING ENDEAVORS. SECONDLY, THE RESULTS
OF THIS TESTING WILL BE USED TO SUPPORT AN EDUCATIONAL RESEARCH
PROJECT. THEREFORE, EACH OF YOU WILL HAVE AN OPPORTUNITY TO
CONTRIBUTE TOWARDS IMPROVING LEARNING AND SCHOOLING FOR OTHERS.

SINCE THE DATA FROM YOUR MEASUREMENTS WILL BE USED
A RESEARCH REPORT, YOU HAVE BEEN ASKED TO SIGN A RELEASE FORM.
IT SHOULD BE NOTED, HOWEVER, THAT ALL PERSONAL IDENTIFICATION
WILL BE REMOVED FROM THE MEASUREMENT RESULTS. YOU HAVE BEEN
ASSIGNED CODE NUMBERS, AND THOSE NUMBERS WILL BE USED ON ALL
MEASUREMENT REPORTS.

THE ACTUAL MEASUREMENTS WILL BE CONDUCTED AT TWO DIFFERENT
AREAS CALLED STATIONS. AFTER TEIS INTRODUCTION, YOU WILL BE
DIVIDED INTO TWO GROUPS. ONE GROUP WILL GO TO STATION B LOCATED
THE SECOND

GROUP WILL GO TO STATION C LOCATED

. WHEN MEASUREMENTS ARE COMPLETED AT EACH
STATION, APPROXIMATELY ONE HOUR, THE TWO GROUPS WILL SWAP
STATIONS TO COMPLETE THE PROCESS. AFTER COMPLETING ALL
MEASUREMENTS, EACH OF YOU WILL HAVE AN OPPORTUNITY TO DISCUSS
YOUR RESULTS WITH THE PROJECT DIRECTOR.

STATION B PROCEDURES WILL CONSIST OF FOUR PRACTICAL MEA-
SUREMENTS. STATION C PROCEDURES WILL CONSIST OF THREE PRACTICAL
MEASUREMENTS AND A WRITTEN SURVEY OF YOUR THOUGHTS ABOUT YOUR
LEARNING STYLE. TO PREPARE YOU FOR EACH AREA OF THE MEASUREMENTS,
WE WILL EXPLAIN AND DEMONSTRATE EACH OF THE MEASUREMENT PROCESSES.

THE WRITTEN SURVEY OF LEARNING STYLES CONSISTS OF FORTY-TWO
STATEMENTS. YOU ARE TO READ EACH STATEMENT AND DECIDE HOW THAT
STATEMENT APPLIES TO YOUR STYLE OF LEARNING. YOUR RESPONSE
CHOICES ARE: ALWAYS, USUALLY, SELDOM, OR NEVER. YOU MAY CONSI-
DER YOUR PAST EXPERIENCE IN LEARNING OR YOUR OWN INTUITION
ABOUT YOUR STRENGTHS OR WEAKNESSES AS A LEARNER. IF THE STATE-
MENT STRIKES YOU AS A STRONG REPRESENTATION OF YOUR LEARNING
STYLE, YOU SHOULD MARK THE "ALWAYS'" RESPONSE. IF THE STATEMENT
REPRESENTS A WAY YOU CAN LEARN WELL SOME OF THE TIME, "USUALLY"
WILL BE THE BEST RESPONSE. IF THE STATEMENT INDICATES A WAY
YOU CAN LEARN, BUT YOU WOULD PREFER ANCTHER METHOD, YOU SHOULD
RESPOND BY MARKING "SELDOM.'" IF YOU BELIEVE THE STATEMENT
REPRESENTS A LEARNING STYLE INAPPROPRIATE FOR YOU, "NEVER"

IS THE PROPER RESPONSE.
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IN ADDITION TO THE WRITTEN SURVEY YOU WILL RECEIVE THREE
PRACTICAL MEASUREMENTS AT STATION C. ONE OF THOSE WILL IDENTIFY
YOUR STRENGTHS AS A VISUAL LEARNER. FOR THAT MEASUREMENT, YOU
WILL BE SHOWN TEN PAIRS OF PICTURES TO REMEMBER. AFTER YOQU
HAVE SEEN ALL TEN PAIRS, YOU WILL BE SHOWN ONE OF THE PICTURES
FROM EACH PAIR AND ASKED TO IDENTIFY OR RECALL WHAT WAS PAIRED
WITH THAT PICTURE. EXAMPLE (SHOW SLIDES): THE DIAGONAL LINE
IS PAIRED WITH A PICTURE OF A TRUCK; WHEN YOU SEE THE DIAGONAL
LINE AGAIN, YOU SHOULD RESPOND, AS MY ASSISTANT IS DOING, BY
WRITING THE WORD "TRUCK" ON THE RESPONSE SHEET.

FOR THE AURAL LEARNING STYLE MEASUREMENT, YOU WILL BE
BLINDFOLDED AND ASKED TO LISTEN TO A TAPE RECORDING CONTAINING
PRESENTATIONS OF TEN NONSENSE WORDS PAIRED WITH TEN COMMON WORDS.
(BLINDFOLD ASSISTANT AND PLAY SAMPLE TAPE CONTAINING "ROP'" AND
"CORN.'") YOU WILL THEN REMOVE YOUR BLINDFOLDS, LISTEN TO
ANOTHER RECORDING OF THE NONSENSE WORDS BEING PRESENTED IN A
DIFFERENT ORDER, AND RESPOND BY WRITING THE CORRECTLY PAIRED
COMMON WORD ON RESPONSE SHEETS (HAVE ASSISTANT DEMONSTRATE).

THE THIRD MEASUREMENT AT STATION C IS FOR THE PRINT
LEARNING STYLE. FOR THIS MEASUREMENT, YOU WILL BE SHOWN TEN
PAIRS OF WORDS. ONE WORD IN EACH PAIR IS A NONSENSE WORD, AND
THE OTHER IS A COMMON WORD. (SHOW SLIDES) IN THIS PAIR "wuQ"
IS PAIRED WITH THE COMMON WORD "ROBIN." AFTER YOU HAVE SEEN
ALL TEN PAIRS, THE NONSENSE WORDS WILL BE PRESENTED TO YOU IN
A DIFFERENT ORDER; YOU WILL RESPOND BY WRITING THE COMMON WORD
ON THE RESPONSE SHEET, AS MY ASSISTANT IS NOW DOING.

STATION B INCLUDES FOUR INDIVIDUALLY CONDUCTED PRACTICAL
MEASUREMENTS. FOR THE HAPTIC STYLE MEASUREMENT, YOU WILL BE
BLINDFOLDED AND ALLOWED SEVERAL SECONDS TO HOLD, TOUCH, AND
EXAMINE EACH OF TEN PAIRS OF ITEMS. (BLINDFOLD ASSISTANT AND
PLACE THE ITEMS IN HIS OR HER HANDS.) AFTER HOLDING ALL TEN
PAIRS, YOU WILL BE GIVEN ONE MEMBER OF EACH PAIR AND ALLOWED
TEN SECONDS TO NAME OR DESCRIBE THE OTHER ITEM IN THAT PAIR.
(DEMONSTRATE)

FOR THE INTRRACTIVE MEASUREMENT YOU WILL DISCUSS PAIRS
OF NONSENSE AND COMMON WORDS WITH AN EVALUATOR. THE EVALUATOR
WILL PRONOUNCE THE WORD PAIRS AND ASK YOU TO REPEAT THE WORDS.
(DEMONSTRATE WITH "YAG'™ AND "EYE.'") YOU WILL BE GIVEN AN
OPPORTUNITY TO BRIEFLY DISCUSS EACH PAIR. (DEMONSTRATE) AFTER
DISCUSSING EACH OF THE TEN PAIRS, YOU WILL HEAR THE NONSENSE
WORD SPOKEN AND BE ASKED TO STATE THE APPROPRIATE COMMON WORD.
(DEMONSTRATE)

THE KINESTHETIC STYLE MEASUREMENT INVOLVES BODY MOVEMENT
FROM A SPECIFIC STARTING POINT IN THE ROOM, YOU WILL BE GUIDED
AND DIRECTED THROUGH PAIRS OF BODY MOVEMENTS WHILE BLINDFOLDED.
(DEMONSTRATE WITH THE STOCP, HANDS UNDER KNEES STIMULUS MEMBER
AND BOTH ARMS MAKING A SQUARE IN THE AIR RESPONSE MEMBER.)
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AFTER GOING THROUGH ALL TEN PAIRS, YOUR EVALUATOR WILL AGAIN
GUIDE AND DIRECT YOU THROUGH THE FIRST MOVEMENT OF EACH PAIR.
YOU ARE TO RESPOND BY DEMONSTRATING OR DESCRIBING THE APPROPRI-
ATELY PAIRED SECOND MOVEMENT. (DEMONSTRATE)

THE OLFACTORY MEASUREMENT INVOLVES THE SENSE OF SMELL.
FOR THIS MEASUREMENT YOU WILL BE BLINDFOLDED AND PRESENTED
WITH PAIRS OF SMALL VIALS CONTAINING DIFFERENT AROMAS. THE
SECOND AROMA IN EACH PAIR WILL BE IDENTIFIED BY NAME TO ASSIST
YOU IN REMEMBERING THE PAIRS OF SMELLS. (DEMONSTRATE) AFTER
RECEIVING ALL TEN PAIRS OF SMELL VIALS, YOU WILL BE PRESENTED
WITH THE FIRST SMELL IN EACH PAIR AND ASKED TO NAME THE AROMA
IT WAS PAIRED WITH. (DEMONSTRATE)

Answer any questions that the subjects might have,
and generally motivate the subjects to do their
best on each area of the measurements.

[\

3. Divide the group into two parts. Send the even
numbered subjects to Station B; send the odd
numbered subjects to Station C.
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STATION B

Requirements:

People: Nine trained evaluators

one as coordinator

two for interactive measurements
two for haptic measurements

two for kinesthetic measurements
two for olfactory measurements

Equipment: - Script and response sheets for

Procedures:

1.

interactive measurements

- Script, blindfold, materials box,
and response sheeits for haptic
measurements

- Script, blindfold, and response
sheets for kinesthetic measurements

- Script, blindfold, aroma vials,
and response sheets for olfactory
measurements

- Sign-up cards and initial report
forms for coordinator

Coordinator greets subjects, obtains signatures on
sign-up sheets, and sends subjects to Station A for
introduction.

Coordinator receives subjects from Station A and
directs them to the measurement areas.

Coordinator maintains a smooth flow of subjects through
the various measurement areas.

All measurements are conducted according to scripts
and procedures contained in the Revised MMPALT package.

Coordinator collects response sheets, posts scores
on initial report forms, and sends subjects to
Station C or project director as appropriate.




APPENDIX C

SCRIPTS AND PROCEDURES FOR THE REVISED
MULTI-MODAL PAIRED ASSOCIATES
LEARNING TEST



STATION C

Requirements:

People: Two trained evaluators (can be the same evalua-
tors used at Station A when only one group is
to be measured.)

Equipment: Two 35MM slide projectors

- Print and visual slide sets
- Screen

- Tape recorder/player

- Aural measurement tapes

- Five blindfolds

- Response sheets for print, aural, and
visual measurements

- Scripts for print, aural, and visual
measurements

- PMPS questionnaires
- PMPS response sheets and pencils
Procedures:
For subjects coming from Station A:

1. Have subjects complete PMPS questionnaire.

2. Conduct print, aural, and visual measurements
according to script and procedures contained
in the Revised MMPALT package.

3. Send subjects to Staticn B.

For subjects coming from Station B:
1. Conduct print, aural, and visual measurements

according to script and procedures contained
in the Revised MMPALT package.

2. lave subjects complete PMPS questionnaire.
139
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3. Send subjects to Station B coordinator for
initial report and meeting with project director.
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PROCEDURES FOR MEASURING THE PRINT LEARNING STYLE
Equipment: Two 35MM slide projectors, slides, screen, response
sheets, and pencils.
1. Place subjects approximately six feet from screen.
2. Distribute response sheets (face down) and pencils.

3. Display each stimulus member and response member pair at
seven second intervals.

4, Have subjects pick up pencils and prepare to respond.

5. Announce number of response and display each stimulus
member for ten seconds. e.g., '"Number one (ten seconds),
Number two (ten seconds), etc...."

6. Collect response sheets.

Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:
biw cat
ceq party
puq . name
dup bed
Xxib box
cyce horse
koy rain
hez sister
lez paper
nyh coat

Sequence for stimulus only display:

dup, cyc, koy, biw, xib, nyh, ceq, lez, puq, hez




PROCEDURES FOR MEASURING THE AURAL LEARNING STYLE

Equipment: Tape player, tapes, blindfolds, response sheets,

and pencils.
Place subjects approximately six feet from player.
Have subjects put on the blindfolds.
Place response sheets and pencils in front of subjects.
Play tape recording containing stimulus/response pairs.
Have subjects remove blindfolds and prepare to respond.

Play tape recording containing stimulus words and response
questions.

Collect response sheets.
Script and Instructions for tape:

FOR THIS EVALUATION, YOU WILL BE LISTENTING TO PAIRS

OF WORDS. THE FIRST WORD IN EACH PAIR IS A NONSENSE
WORD AND THE SECOND IS A COMMON WORD. YOU SHOULD TRY

TO REMEMBER THE COMMON WORD IN EACH PAIR AND RECOGNIZE
WHICH NONSENSE WORD IT GOES WITH. AFTER YOU HAVE BEEN
GIVEN ALL TEN PAIRS OF WORDS, YOU WILL THEN HEAR EACH
NONSENSE WORD AGAIN BUT IN A DIFFERENT ORDER. YOU ARE
TO THEN WRITE THE COMMON WORD THAT IS APPROPRIATE FOR
THE NONSENSE WORD. LET'S BEGIN.

(USE THE FOLLOWING STYLE TO PRESENT EACH PAIR.)
THE NONSENSE WORD IN THIS PAIR IS (STIMULUS): (STIMULUS)

IS PAIRED WITH (RESPONSE). YOU ARE TO REMEMBER THAT
STIMULUS GOES WITH (RESPONSE). ‘

(PAUSE THREE TO FIVE SECONDS BETWEEN EACH PAIR.)



}..J
s
(o)

Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:
vom apple
und baby
tud kitten
sul shoe
roz duck
poh leg
omp bread
mog table
kiv rabbit
jus bird

(USE THE FOLLOWING FOR THE RESPONSE MEASUREMENT TAPE.)

NOW THAT YOU HAVE RECEIVED ALL TEN PAIRS, WE'LL
CHECK YOUR RECALL. YOU WILL BE GIVEN A NUMBER AND A
NONSENSE WORD. YOU WILL HAVE TEN SECONDS TO WRITE THE
APPROPRIATE COMMON WORD BY THE APPROPRIATE NUMBER.

(USE THE FOLLOWING STYLE FOR ALL STIMULUS WORDS.)

NUMBER (ONE, TWO, ETC.) IS (STIMULUS). WHAT DID
(STIMULUS) GO WITH?

(PAUSE TEN SECONDS AFTER PRESENTING EACH WORD.)
Sequence for stimulus only presentation:

poh, omp, jus, vom, tud, mog, und, sul, kiv, roz
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PROCEDURES FOR MEASURING THE INTERACTIVE LEARNING STYLE

Equipment: This document and response sheets.

1. Seat subject where he or she is at the same level and face
to face with the primary evaluator. Secondary evaluator
should sit to one side and prepare to score the responses.
Scoring must be accomplished without distracting or prompt-
ing the subject.

Lo

Primary evaluator presents stimulus/response pairs using
the following script.

THE NONSENSE WORD IN THIS PAIR IS (STIMULUS),
AND THE COMMON WORD IS (RESPONSE). PLEASE REPEAT
BOTH WORDS.

(REPEAT AS NECESSARY UNTIL SUBJECT CAN SAY BOTH
WORDS. )

HOW WILL YOU REMEMBER THIS PAIR OF WORDS?

(ALLOW TEN SECONDS FOR SUBJECT TO RESPOND TO
QUESTION.)

(DO NOT COMMENT ON SUBJECT'S REPLY.)

Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:

zed wind

fai tooth

ces ball

hez Christmas
sci fire

pex floor

chi egg

jec dog

toz milk

zon toy

3. Primary evaluator presents stimulus words and asks the
subject to state the response words. Use the following
script.

THE NONSENSE WORD IS (STIMULUS). WHAT WAS STIMULUS)
PAIRED WITH? (ALLOW TEN SECONDS FOR THE RESPONSE.)

Sequence for stimulus only presentation:
hez, zed, sci, chi, fai,

jec, toz, ces, pex, zon

(v,
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4. Secondary evaluator completes scoring without reporting
results to subject.

5. Subject is instructed to return to the coordinator for next
assignment.



146

PROCEDURES FOR MEASURING THE VISUAL LEARNING STYLE
Equipment: Two 35MM slide projectors, slides, screen, response
sheets, and pencils.
1. Place subjects approximately six feet from screen.
2. Distribute response sheets (face down) and pencils.

3. Display each stimulus member and response member pair at
seven second intervals.

4, Have subjects pick up pencils and prepare to respond.

5. Announce number of response and display each stimulus
member for ten seconds; e.g., "Number one (ten seconds),
Number two (ten seconds), etc...."

6. Collect answer sheets.

Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:

(Symbols) (Picture)

sSquare Tree

Circle Hat

Triangle Chair

Rectangle Boot

Plus Sign Window

Star (open) Boat

Oval Flower

Asterisk Umbrella

Diamond Scissors

Infinity Sign Eye Glasses

Sequence for stimulus only display:

Asterisk, Circle, Plus Sign, Rectangle, Infinity
Sign, Oval, Diamond, Square, Star, Triangle
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PROCEDURES FOR MEASURING THE HAPTIC LEARNING STYLE

Equipment: Small desk or table, box of twenty stimulus/response
items, blindfold, and response sheets.

1. Seat subject across table from primary evaluator.
2. Have subject put on blindfold.

3. Place stimulus member of each pair in subject's hand, place
corresponding response member in subject's hand, and wait
seven seconds before taking both items from the subject.
Repeat process for all ten pairs.

4, Place each stimulus member in subject's hand, and ask
subject to identify the paired response item.

PLEASE DESCRIBE OR IDENTIFY THE ITEM THAT THIS
ITEM WAS PAIRED WITH.

Allow ten seconds for the subject to reply. Do not comment
con the subject's reply. Repeat process for all ten stimulus
items.

5. Second evaluator keeps score without reporting results to
the subject.

Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:
Piece of Carpet Light Bulb
Rock Pencil
Table Leg Tennis Ball
Hose Coupeling Paint Brush
Wooden Rectangle Table Fork
Bushing Key Ring
Metal Tube Scissors
Odd Shaped Piece YoYo

of Wood
Plastic Gold Ball Padlock
Door Knob Drinking Glass

Sequence for stimulus only presentation:

Piece of Carpet, Plastic Golf Ball, 0Odd Shaped
Piece of Wood, Bushing, Table Leg, Wooden Rectan-
gle, Rock, Door Knob, Metal Tube, Hose Coupeling
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PROCEDURES FOR MEASURING THE KINESTHETIC LEARNING STYLE

Equipment: This document, blindfold, and response sheets

1.

As subject arrives, announce:

THIS EVALUATION INVOLVES BODY MOVEMENT; THERE WILL
BE LIMITED SPOKEN DIRECTIONS DURING THIS PROCEDURE.
FROM THIS (IDENTIFY) STARTING POINT, I'LL GUIDE AND
DIRECT YOU THROUGH TEN PAIRS OF BODY MOVEMENTS. YOU
WILL BE BLINDFOLDED; THEREFORE, I'LL STAY CLOSE BY
YOU TO KEEP YOU STEADY AND PREVENT ANY ACCIDENTS.
AFTER WE HAVE COMPLETED THE TEN PAIRS OF MOVEMENTS,
I'LL GUIDE AND DIRECT YOU THROUGH THE FIRST MOVEMENT
OF EACH PAIR. YOU ARE TO RESPOND BY PERFORMING OR
DESCRIBING THE MOVEMENT THAT THE FIRST MOVEMENT WAS
PAIRED WITH. LET'S BEGIN.

Have subject put on the blindfold.

Move subject through the stimulus/response pairs. As
necessary, use the following spoken directions.

THE FIRST MOVEMENT IS (STIMULUS). IT IS PAIRED WITH
(RESPONSE).

The evaluator should start each movement by gently placing
his or her hands on the subject's shoulders. The various
movements will require gentle movements of the subject's
arms and legs. This must be accomplished without alarming
the subject in any way. As necessary, additional verbal
directions may be used, but those directions must not
detract from the actual movements.

Move the subject through the various stimulus movements and
allow ten seconds for the subject to respond by performing
or describing the paired movement. It may be necessary to
say: THIS MOVEMENT IS (STIMULUS). WHAT WAS IT PAIRED WITH?

Second evaluator scores the responses without reporting the
results to the subject.




Pairings and sequence of
Stimulus Member:

Move diagonally across
the room and return
Stand on one leg

Rotate left arm
Hands on hips

Left arm over head
Clasp hands over head,
lower to side

Twist body in circle

With right arm, draw
an "O" in the air

Cross arms over head

Get on hands and Knees
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stimulus/response pairs:
Response Member:
Stoop

Raise both hands into
air

Bend over forward

Alternate raising both
legs

Walk in circle

Take two steps forward
and return

Clasp hands in front of
body
Stand spread eagle

Hands behind head
Stand at attention

Sequence for stimulus only presentation:

Stand on one leg, Get on hands and knees, With
right arm, draw an "O" in the air, Cross arms
over head, Hands on hips, Move diagonally across

the room and return,

Clasp hands over head, lower

to side, Left arm over head, Twist body in circle,

Rotate left arm
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PROCEDURES FOR MEASURING THE OLFACTORY LEARNING STYLE

Equipment: Small desk or table, aroma vials, blindfold, and
response sheets.

1. Seat subject across table from primary evaluator.
2. Make the following statement:

FOR THIS EVALUATION, YOU WILL BE BLINDFOLDED AND
GIVEN VIALS CONTAINING DIFFERENT AROMAS. FIRST, YOU
WILL BE PRESENTED WITH PAIRS OF AROMAS. THE FIRST
VIAL OF EACH PAIR CONTAINS AN ABSTRACT AROMA AND IT
WILL NOT BE IDENTIFIED. THE SECOND VIAL OF EACH PAIR
CONTAINS A COMMON AROMA, AND I WILL IDENTIFY IT FOR
YOU. YOUR JOB IS TO REMEMBER WHICH PAIR OF AROMAS
GO TOGETHER. AFTER EXAMINING ALL TEN PAIRS, YOU WILL
BE GIVEN THE VIAL CONTAINING THE FIRST AROMA IN EACH
PAIR. YOU ARE TO IDENTIFY THE NAME OF THE AROMA IT
WAS PAIRED WITH.

3. Have subject put on blindfold.

4. Present the stimulus/response pairs as follows.

THIS IS THE FIRST AROMA OF THIS PAIR. (GIVE VIAL TO
SUBJECT, AND HELP HIM OR HER LIFT IT TO HIS OR HER
NOSE.) THIS IS THE SECOND AROMA OF THIS PAIR. (SAME
PROCEDURE) THIS SECOND AROMA IS THE SMELL OF (RESPONSE
AROMA). (ALLOW THE SUBJECT TO EXAMINE EACH PAIR FOR
SEVEN SECONDS.)

5. Present subject with stimulus member vial of each pair and
allow him or her ten seconds to identify the appropriate
response aroma. It may be necessary to say: THIS IS ONE
OF THE ABSTRACT AROMAS; WHAT WAS IT PAIRED WITH? Present
all ten stimulus vials in the same manner while second
evaluator records results.
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Pairings and sequence of stimulus/response pairs:

Stimulus Member: Response Member:
(Vial number and aroma) (Vial number and aroma)

#1, Cherry #11, Peppermint
#2, Vanilla #12, Strawberry
#3, Almond #13, Orange (oil)
#4, Raspberry #14, Butter

#5, Pineapple £#15, Chocolate v
#6, Brandy #16, Coconut

#7, Pine Needles #17, Licorice

#8, Banana #18, 0il of Cloves
£9, Maple/' #19, Lemon

#10, Wintergreen #20, Cinnamon

Sequence for stimulus only presentation:

#2, Vanilla, #4, Raspberry; #9; Maple; #1, Cherry;
#3, Almond; #5, Pineapple; #7, Pine Needles;
#6, Brandy; #10, Wintergreen

Notation on sources and safety of chemicals used in
olfactory measurement:

Vial Number
and Aroma:

#1, Cherry
72, Vanilla
#3, Almond
#4, Raspberry
#5, Pineapple

6, Brandy
77, Pine Needles

#8, Banana
#9,Maple

#10,Wintergreen
#11, Peppermint
#12, Strawberry
713, Orange (oil)

#l4, Butter
15, Chocolate

Source of Chemical:

Wagner's Natural Cherry Flavor
Extract

Ann Page Pure Vanilla Extract

Ann Page Pure Almond Extract

Wagner's Natural Raspberry
Flavored Extract

McCormick Imitation Pineapple
Extract

McCormick Imitation Brandy Extract

Magnus, Mabee, and Reynard Pine
Needle 0Oil Siberian Candle Scent

McCormick Imitation Banana Extract

Lorann Articial Maple Flavor
Candle Scent

Lorann Natural Wintergreen Candle
Scent

Carroll Chemical Co. Peppermint
Spirit N. F.

McCormick Imitation Strawberry
Extract

Magnus, Mabee, and Reynard Orange

McCormick Imitation Butter Flavor

McCormick Chocolate Extract
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Vial Number Source of Chemical:
and Aroma:

#16, Coconut McCormick Imitation Coconut
Extract
#17, Licorice Lorann Artificial Licorice Flavor

Candle Scent
#18, 0il of Cloves DeWitt's 0il of Cloes U.S.P.

#19, Lemon Ann Page Pure Lemon Extract
420, Cinnamon Compton and Knowles 0il of
Cinnamon

Notes: All elements and procedures have been certified as safe
by an organic chemist.



RESPONSE AND CHECK SHEETS
PACKET
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APPENDIX D

THE PERCEPTUAL MODALITY
PREFERENCE SURVEY



PERCEPTUAL MODALITY PREFERENCE SURVEY

This survey is designed to help you identify your style
of learning. It specitically deals with how you best receive
new information or knowledge. The results of this survey will
help you plan your future learning experiences.

You will be responding to forty-two statements concerning
how you learn best. This is not a test; there are no right
or wrong answers. When making your responses, you should
consider your past learning experiences and your own intuitions
about yvour learning style.

The response choices are: ALWAYS, USUALLY, SELDOM, and
NEVER. The always response indicates that the statement is a
strong representation of your learning style preference. If
the statement is a good way for you to learn, but not your
most preferred, you should mark '"usually." If the statement
indicates a way you can learn, but you would prefer other
methods, mark your response as '"seldom.'" The never response
indicates that you reject that statement as a way for you to
learn.

The construction of the survey requires that you respond
to all statements in the order presented. Therefore, do not
omit responses or skip statements.

If you are using the machine scored response sheet mark
column 1 for always, column 2 for usually, column 3 for seldom,
and column 4 for never.

159




10.

11.

13.

14.

15.

16.

17.

18.

I can learn

I can learn

I can learn
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better by reading than by listening.
better by listening than by talking with others.

better by talking with others than by looking

at things like movies and slides.

I can learn
slides than

I can learn

better by looking at things like movies and
by touching or holding objects.

better by touching or holding objects than by

physically participating in activities such as sports or

games.

I can learn

better by physically participating in activities

such as sports and games than by smelling things.

I can learn

I can learn

I can learn

better by smelling things than by reading.
better by reading than by talking with others.

better by talking with others than by touching

of holding objects.

I can learn

better by touching or holding objects than by

smelling things.

I can learn

I can learn
like movies

I can learn
slides than

better by smelling things than by listening.

better by listening than by looking at things
and slides.

better by looking at things like movies and
by physically participating in activities such

as sports and games.

I can learn

better by physically participating in activities

such as sports and games than by reading.

I can learn
like movies

I can learn
slides than

I can learn
others.

I can learn

better by reading than by looking at things
and slides.

better by looking at things like movies and
by smelling things.

better by smelling things than by talking with

better by talking with others than by physically

participating in activities such as sports and games.




19,

20.

26.

27.

29.

30.

31.

32.

33.

34.

36.
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I can learn better by physically participating in activi-
ties such as sports and games than by listening.

I can learn better by listening than by touching or holding
objects.

I can learn better by touching or holding objects than
by reading.

I can learn better by reading than by smelling things.

I can learn better by smelling things than by physically
participating in activities such as sports and games.

I can learn better by physically participating in activi-
ties such as sports and games than by touching or holding
objects.

I can learn better by touching or holding objects than by
looking at things like movies and slides.

I can learn better by looking at things like movies and
slides than by talking with others.

I can learn better by talking with others than by
listening.

I can learn better by listening than by reading.

I can learn better by reading than by physically participat-
ing in activities such as sports and games.

I can learn better by physically participating in activities
such as sports and games than by lookirg at things like
movies and slides.

I can learn better by looking at things like movies and
slides than by listening.

I can learn better by listening than by smelling things.

I can learn better by smelling things than by touching or
holding objects.

I can learn better by touching or holding objects than by
talking with others,

I can learn better by talking with others than by reading.

I can learn better by reading than by touching or holding
objects.




37.

38.

39.

40.

41.

42.
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I can learn better by touching or holding objects than by
listening.

I can learn better by listening than by physically partici-
pating in activities such as sports and games.

I can learn better by physically participating in activities
such as sports and games than by taking with others.

I can learn better by talking with others than by smelling
things.

I can learn better by smelling things than by looking at
things like movies and slides.

I can learn better by looking at things like movies and
slides than by reading.



PERCEPTUAL MODALITY PREFERENCE SURVEY
SCORING SYSTEM

Each survey statement contains two contrasting perceptual
modality elements. Each element is included in 12 different
statements; 6 times in the primary or first position and 6 times
in the secondary or last position. Each element can therefore,
be scored 12 times. When listed in the primary position, the

element will be scored: Always = +4, Usually = +2, Seldom = -2,
and Never = -4, When listed in the secondary position, the
element will be scored: Always = -2, Usually = -1, Seldom = +1,

and Never = +2. The maximum possible score range for any
element is +36 to -36.

Print Element Statements:

Primary Position: 1, 8, 15, 22, 29, and 386.
Secondary Position: 7, 14, 21, 28, 35, and 42.

Aural Element Statements:

Primary Position: 2, 12, 20, 28, 32, and 38.
Secondary Position: 1, 11, 19, 27, 31, and 37.

Interactive Element Statements:

Primary Position: 3, 9, 18, 27, 35, and 40.
Secondary Position: 2, 8, 17, 26, 34, and 39.

Visual Element Statements:

Primary Position: 4, 13, 16, 26, 31, and 42.
Secondary Position: 3, 12, 15, 25, 30, and 41.

Haptic Element Statements:

Primary Position: 5, 10, 21, 25, 34, and 37.
Secondary Position: 4, 9, 20, 24, 33, and 36.

Kinesthetic Element Statements:

Primary Position: 6, 14, 19, 24, 30, and 39.
Secondary Position: 5, 13, 18, 23, 29, and 38.

Olfactory Element Statements:

Primary Position: 7, 11, 17, 23, 33, and 41.
Secondary Position: 6, 10, 16, 22, 32, and 40.



APPENDIX E

DEMOGRAPHIC DATA BY

SUBJECT NUMBER



Subject
Number

OO0 O Wk~

Sex

= M

= =

M
M
M

M
M

M
M

M
M
M
M
M
M
M
M
M
M
M

M
M
M
M
M
M
M
M
M

Age

68
52
42
44
60
43
51
35
21
40
36
34
27
38
26
48
44
39
38
23
22
21
35
40
27
23
32
29
26
24
25
22
40
35
31
35
26
26
31
27
24
28
29
28
25
27
24
39

Years of
Education

16
16
12
16
14
14
16
16
14
14
12
12
14
12
13
13
16
14
13
15
12
13
11
12
16
16
16
16
15
16
16
14
16
16
16
16
16
15
13
14
15
16
15
16

8
12
12
12
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State of
Residence

Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
North Carolina
South Carolina
Wisconsin
California
Tennessee
Tennessee
Tennessee
South Carolina
Tennessee
Tennessee
Tennessee
Tennessee
Idaho

Hawaii

Ohio

Texas

New Jersey
Utah

Tennessee
Missouri

South Dakota
Ohio
Mississippi
North Carolina
Tennessee
Massachusetts
Idaho
California
Maine

South Carolina
New Jersey
Pennsylvania
Virginia
Tennessee
Tennessee
Tennessee
Tennessee



Subject
Number

49
50
51
52
33
54
35
56
o7
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
73
76
77
78
79
80
81
32
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Sex

M

M
M

M
M
M
M

M
M

M
M
M
M
M

M
M
M
M
M

M
M
M
M

4,

M

Age

40
26
21
21
29
29
37
37
24
24
35
24
32
31
34
44
31
50
41
49
41
38
39
33
48
30
35
28
28
29
28
40
36
49
43
38
36
35
39
32
24
28
52
35
44
41
30
19

Years of
Education

16
10
10
11
11
15

8
16
14

9
10
14
12
15
16
16
12
12
12
13
13
13
15
12
12
12
14
15
12
14
12
14
12
12
14
16
14
14
14
15
10
15
16
14
12
14
12
10

State of

Residence

Tennessee
Tennessee
Tennessee
Tennessee
Tennessee
Connecticut
Tennessee
Wisconsin
Illinois
Tennessee
Tennessee
Kentucky

Rhode Island
North Carolina

Tennessee
Mississippi

West Virginia

Montana
Oregon

Ohio
Indiana
Arkansas
Utah

New York
Tennessee
Connecticut
Kentucky
Montana
California
Illinois
New Jersey
Arkansas
Vermont
Connecticut
Mississippi
Tennessee
California
Washington
Missouri

California

Tennessee
Tennessee
Georgia
Texas

New Jersey
Kentucky
Tennessee
Tennessee
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Clarence Edwin Cherry, Jr., was born in Birmingham,
Alabama, on October 2, 1936. He attended public schools in
Alabama and Florida and was graduated from Fletcher High School,
Jacksonville Beach, Florida in 1954.

After attending Jacksonville Junior College for one year
he began a career with the Florida Air National Guard. He was
an aircraft mechanic and crew chief for 15 years before
transferring to the Tennessee Air National Guard and becoming
an academic instructor. He has served as a teacher and instruc-
tional supervisor in communications; management, leadership,
and general military studies at both the I.D. Brown Air National
Guard Professional Military Education Center at Knoxville,
Tennessee, and the United States Air Force Senior Noncommissioned
Officers Academy at Gunter Air Force Station, Alabama.

He earned a Bachelor of Science degree (Summa Cum Laude)
from Troy State University (Alabama) in 1975 and a Master of
Science degree from The University of Tennessee, Knoxville,
in 1977. He received the Doctor of Education degree in August,
1981. He holds memberships in Kappa Delta Pi and Phi Kappa
Phi honor socileties.

He has been married to the former Evelyn Fletcher since
1957, and they have two sons David Mark and John Edwin. They

reside in Maryville, Tennessee.
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