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PHYSICAL THERAPY STUDENT LEARNING STYLES AND THEIR
PREFERENCE FOR TEACHING METHODS AND INSTRUCTIONAL
ACTIVITIES

Valerie Gwen Qlson, MS, PT
Seton Hall University and
the University of Medicine and Dentistry of New Jersey
2000
Chair: Craig Scanlan, EdD, RRT, FAARC

This study tested the assumption that students' learning styles (LS)
express themselves in preferences for various teaching methods and
instructional activities (IA). The study aiso provided an updated profile on the
tearning styles of physical therapy (PT) students.

190 post-baccalaureate PT students were surveyed fo determine their
demographics characteristics, their LS, and their TM and A preferences. LS
was measured using the Gregorc Style Delineator (GSD), which yields four
basic style dimensions: concrete-sequential (CS), abstract-sequential (AS),
abstract-random (AR), and concrete-random (CR). The TM and 1A scales
were constructed from items identified in the relevant literature. |

Respondents were mainly high-achieving, young Caucasian females.
The predominant learning style was CS (31%). An unexpectedly high
percentage of students exhibited a “dual® style (34%), with most of these
having a CS component. No practically significant relationships were

observed between students’ LS and their demographics.

The TM and |A scales were factor analyzed to derive subject scores.



Four TM factors were identified: Collaborative, Self-Directed, Detailed, and

Structured. Four IA factors also were identified: Naturalistic, Sensory-Driven,
Theme-Oriented, and Traditiona!. Grouped by LS, respondents’ TM and 1A
factor scores were compared using one-way ANOVA. On the TM factors, CR
over AS learners had significantly higher Self-Directed scores, while CS over
CR learmners had significantly higher Structured Teaching scores. No
significant differences in IA factor scores were observed among the LS
groups. Bivariate correlation analysis between respondents’ LS scores and
their TM and |A factor scores revealed a few statistically significant but weak
relationships.

This study provides only minimal support for the assumption that
students’ LS express themselves in TM and |A preferences. This conclusion
may be due to weaknesses in the Gregorc model, or to the influence of
confounding factors. Among the potential factors requiring further study is the
high proportion of “dual” style learners. If the dual style represents adaptation
to diverse TM and IA, then these leamers would be less likely to express
strong preferences for any singular strategy. In addition, the updated profile
of PT students as predominantly CS learners has important implications for
educators, especially in light of the current trend away from traditional

teaching/learning models.
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Chapter |

INTRODUCTION

Background of the Problem

The various preferences physical therapy students express for
teaching methods and instructional activities have perplexed educators. At
the end of a course, evaluations completed by students reveal different
didactic and psychomotor outcomes pertinent to the usefulness and
application of the course to the field of physical therapy. Some students
prefer leaming activities that involve games or simulations, problem-soiving
and critical thinking activities, and a stimulus-rich environment where there
are multifaceted learning experiences. Other students enjoy handouts and
workbooks complemented with programmed instruction. Some students find
step-by-step explicit instructions appealing, compared to those who indicate
peer interaction or independent study as the prefered means. instructors’
use of student preferences may serve as a catalyst for effective instructional
planning and implementation in the physical therapy professional curriculum,
as well as for effective student advisement throughout their academic tenure,

Student preferences for différent teaching methods and instructional
activities are attributed to a number of reasons. Often, student preference for

specific teaching methods or instructional activities can be ascribed to either



familiarity with the instructional means (which provide previous insight or

practice) or positive outcomes, such as grades. A less understood but
perhaps a more significant factor is the student's leaming style. Learning
style, a relatively stable characteristic, is defined as the individual’s typical
means to gain, process, and store information during an activity (Claxton &
Murrell, 1987).

In 1971, Kolb developed a theoretical foundation for the concept of
leaming style (Kolb, 1984; Fox, 1984). iIn his model, Kolb proposes four
major stages. Adult learning processes include having a concrete experience
(Stage 1), followed by reflective observation of the experience (Stage 2). The
experience then undergoes abstract conceptualization (Stage 3), which
subsequently leads to testing the generalizatidn in new situations through
active experimentation (Stage 4). During this last stage, a new concrete
experience develops. Experiential learning develops at increasing levels of
complexity with continued practice.

According to Kolb's theory, a bi-polar process of leaming creates two
continua, with concrete experience being the polar opposite of abstract
conceptualization, and active experimentation being the oppc_)site of reflective
observation. Learners demonstrate natural tendencies for one end of the.
spectrum over the other. This model is the foundation of the Kolb Learning

Style Inventory (LSI).
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A number of significant relationships have been identified among
learning styles, including gender, personality types, career aspirations,
academic achievement and college retention, and developmental level.
Studies have revealed distinctive differences between male and female
students, major area of study, academic grades, and study habits (O'Brien,
1991, Drummond & Stoddard, 1992; Nelson, Dunn, Griggs & Primavera,
Fitzpatn‘ck, Bacilious & Miller, 1993). These types of studies have resulted in
the development of educational strategies to empower students and faculty to
improve the learning process and environment. Based on the results,
educational approaches emphasizing learing styles have been used.
“Cognitive learning style intervention”, an educational approach used fto
improve study skills as related to cognitive Sty!es, has been addressed to
determine the relationship with grade point average (GPA) and retention
rates of undergraduate students (Nelson et al., 1993).

The documentation of learning styles, related to preferences of
teaching methods and instructional activities, is limited in the health-care
disciplines. In the field of nursing, learning style preferences of
baccalaureate students, as well as cognitive styles associated with scores on
the national licensing examination, have been investigated (Mermritt, 1983;
O'Brien & Wilkinson, 1992). The importance of matching the leamning
preference and personality characteristics in short-term critical-care nursing

preceptor programs has been addressed. In situations where there is no
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match, discussion of the differences have fostered improved communication
and have generated choices of effective collaboration in order to minimize
conflict and maximize teaching methods and instructional activities (Carroll,
1992). Leaming styles and environmental preferences of physician
assistants have also been studied (Rahr, Schmalz, Blessing & Allen, 1991).
Relationships between learming styles and clinical performance have been
explored to determine predictors for clinical performance in occupationat
therapy (Stafford, 1986). |

Both students’ and instructors’ cognitive learning styles are believed to
influence the efficacy of learning (Gregorc & Butler, 1984). Studies have
primarily supported the need for student and instructor similarity in leaming
styles and educational strategies; however, .they have been performed
primarily at an undergraduate level (Merritt, 1983; Stafford, 1986, O'Brien &
Wilkinson, 1992; Nelson et al., 1993). The literature has addressed the use
of cognitive learing styles in continuing education using a narrative approach
(Fox, 1984).

In professional education for entry-leve! physical therapy students and
practicing clinicians, there is a lack of documented evidence as to the best
avenues for learning. Payton, Huetter & McDonald (1979) and Payton,
Huetter, McDonald & Hirt (1980) investigated physical therapy student
learning style preferences, and physical therapy faculty instructional style

preferences, respectively, nationwide. Using descriptive statistics, the authors



described only the profiles of each group. There is a hiatus of research

related to physical therapy student leaming styles since the publication of
these studies.

Professional education must provide entry-level physical therapy
stﬁdents educational opportunities to master the theoretical foundation for
practice and the cufting-edge therapeutic approaches. In theory, the most
effective teaching methods and instructional activities, as related to students’
preferences and learning styles, should maximize learning outcomes.
Research to validate these relationships is essential.

Statement of the Problem

The following questions are posed based on the need to determine the
preferred teaching methods and instructional activities which lead to mastery
of the essentials in physical therapy education and to positive student
attitudes towards the experience.

1. What are the learning style preferences of physical therapy students?

2. Do these styles correspond to known demographics, such as age, gender,
or number of years of post-secondary education?

3. Are there logical relationships between learning style and preferred

teaching methods, and instructional activities? .



Purposes of the Study

The primary purpose of this study is to determine if there are
significant relationships between [earning style and preferred teaching
methods and instructiona!l activities. Secondary purposes are to investigate
the leaming styles of physical therapy students and to assess if these styles
relate to known demographics, such as age, gender, ethnicity, and number of
years of post-secondary education.

Definition of Terms

Learning Stvle. This is defined as the individual's typical means to
gain, process, and store information during an activity.

Instructional Activities. These are educational avenues implemented
in the classroom to foster learning (e.g., experiments, lecture, personal
content, textbooks, group discussion, workbooks, handouts, simulations,
mini-lectures, audiotapes, use of media, drills, demonstrations, practical
application, critical issues, documented evidence, individual work, use of
theme instead of detail, hands-on practice, interactive video).

Teaching Methods. Teaching methods include strategies used by the

instructor to promote learning (e.g., uses trial and error discovery, uses
programmed instruction, fosters aesthetic or interpretative products, guides
individual study, enforces orderly classroom and lab, assigns optional
reading, insists upon student independent thinking, provides manuals and

projects, enhances the mood of the class, teaches from a base of content



expertise, personalizes the class, provides long-range planning, employs

computer-aide information).

Dependence-independence Variables of Cognitive Styles, These

variables are described as the underlying individual differences in
performance, in particular, how an individual perceives (Witkin, Oltman,
Goodenough, Friedman, Owen & Raskin, 1977). The continuum consists of
field dependence, where the individual's perception is analytical and is
dominated mainly by the prevailing field, versus field independence, where
the individual's perception is separate from the surrounding field.
Hypotheses

The research hypotheses are as follows: 1); logical relationships exist
between learning styles and demographics, énd 2) students grouped by
learning styles differ in their preference for both teaching methods and

instructional activities.
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REVIEW OF LITERATURE

An individual's personality, the innate being, is the underlying catalyst
which drives afl thought processes, learning, actions, and reactions in every
day living. Stimuli, personal interaction, and the environment influence the
personality; however, the pefsohality remains the “foundation” of a person’s
unique characteristics of existence.

Theoretical Foundations of Personality

In developing categorizations of behavior, Carl Jung's model of
personality was initially developed in 1923 (Jung, 1961; Borokos, Goldstein &
Sweeney, 1992; Harasym, Leong, & Juschka (1996); Harasym, Leong,
Juschka, Lucier & Lorscheider, 1995a). Jung's personality types included
three orthogonal, bipolar dimensions: 1) a perceiving dimension, which
described the ability to process information—-Sensing versus Intuition; 2) a
judging dimension, which assessed problem-solving skills--Thinking versus
Feeling; and 3) an attention dimension, which identified the natural tendency
to use internal focus as compared to external focus--Introverted versus
Extroverted. This model of personality types provided the background for

ensuing research in personality and cognitive styles.
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The framework of learning ‘style models and related research can be
analogous to an onion, which is composed of several layers. Claxton and
Murrill (1987) described the four sequential interactive layers of an onion to
represent personality at the core, followed by information processing, socia!
interaction, and instructional preference. The “style” was most stable at the
core purporting that personality was the characteristic to undergo the least
change in response to the influence of the instructor or researcher. As one
moved outward to the next layers, the traits or preferences decreased in
stability and increased in vulnerability to change, which was the reason,
according to these educators, why reliability and validity tests of leaming
styles were inconsistent in the related literature.

In 1976, personality models began to examine the dependence-
independence variables of cognitive style. Witkin et al. (1977), renown for his
50 years of research on cognitive styles, developed tools to investigate field
dependence-independence, such as the rod-and-frame test, the body-
adjustment text, and the embedded-figures test (Claxton & Murrill, 1987).
Field dependence relied upon the concrete environment to assess and
address preblems, while field independence used internal mechanisms to
determine solutions to problems. Genetic factors appeared to be the primary
reason of one's interpretation; however, socialization and family interaction
also contributed to the types of style. Regarding the use of personality, past

research also covered relationships with cross-cultural issues, student



selection of major and career, gender differences, as well as the match and

mismatch of student and teacher personality styles.

The theoretical foundation of the Myers-Briggs Type Indicator (MBTI),
the most widely used instrument in counseling, education, and industrial
environments, is a modified framework of Carl Jung’é personality types
(Harasym, Leong, Juschka, Lucier & Lorsheider, 1995b; Harasym et al,,
1996; Borokos et al., 1992; Drummond & Stoddard, 1992). Based upon the
three bipolar dimensions, perceiving, judging, and person’s attitude towards
life, individuals interpret the incoming information and make decisions. An
introverted or extroverted manner is defined by the direction an individual
uses their energy. The MBTI consists of an additional dichotomous scale:
Judging, which describes one who prefers to plén and control events, versus
Perception, which describes one who prefers to wait to see what happens
and reacts spontaneously. The information gleaned from the MBTI provides
students and instructors insight as to how a personality type thinks, asks
questions, and prefers different means of information dissemination.

The MBTI is cited in numerous research sfudies to purport the
differences in learning styles (Harasym et al., 1996; Borokos et al., 1992;
Drummond & Stoddard, 1992). As investigators gained more information
about personality types, the next layer of the onion, information processing,

became an area of great interest.

!



Learning Styles

Information-processing models focus on the natural avenues

individuals process information from the environment. Learning style is
defined as the individual's typical means to gain, process, and store
information during an activity. This is considered a stable characteristic, and
each individual has a natural tendency to interact with his or her environment
in ways associated with his/her learning style. Some learners have adjusted
to “function” in a learning style that is unnatural; however, under stress,
individuals resort to their predominant styles.

Related research has identified significant relationships of cognitive
learning styles with:

1) numerous measures of cognitive style' to assess similarities among

various classification systems (Bokoros et al., 1992; Joniak & Isaksen,

1988);

2) characteristics of learners such as gender, oéllege major, academic

retention and achievement, and career selection (O'Brien, 1994;

Nelson et al., 1993; Payton et al., 1979; Payton et al., 1980);

3) environmental preferences, preceptor programs, clinical education,

and performance on national licensure examination, specifically

related to health professions (Payton et al., 1979; Payton et al., 1980;

Rahr et al., 1991; Carroli, 1992; Stafford, 1986; O'Brien & Wilkinson,

1992) and,
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4) teaching methods, described anecdotally in a nursing preceptor

program, a secondary education automotive mechanics program, and

in a physical therapy program (Carroll, 1992; Thompson, 1989,

Gaden, 1992).

O’'Brien {1994) discussed high academic achievement, also measured
by the cumulative GPA, and its association with the concrete-sequential
cognitive style, in contrast to the lower GPA and its association with the
abstract-random type. Ginter et al. {1989) revealed that learning style type
differed significantly in relation to age rather than to class standing or gender.
Significant increments in the GPA of business majors were attributed to
improving study skills associated with the students’ learning styles {(Dunn,
Deckinger, Withers & Katzenstein, 1990). Nelson et al. (1993) studied the
increased GPA and higher retention rates of students who improved study
skills and the relationship to cognitive styles, when compared to students who
did not experience “cognitive learning style intervention.”

Comparison of Learning Styles

Bokoros et al. {1992) compared and contrasted common factors in five
measures (the Myers-Briggs Type Indicator, Gregorc Style Delineator,
Learning Style Inventory, Decision Style Indicator, and Lifescripts) of
cognitive style and found that three underlying dimensions were evident
despite differences in the terminclogy and the theoretical bases of the

instruments. In assessing 143 students and faculty, the three common



themes in the five measures consisted of a thinking-feeling dimension, an

information-processing domain, and an attentional-focus dimension. The
Gregorc Style Delineator (GSD) is the measure of interest for the purpose of
this literature review.
Leaming Styles in Health Professions

Cognitive learning styles have been correlated with many
characteristics of leamners. The GSD and the Rahr Learning Environment
Preference (RLEP) were tools employed by Rahr et al. (1991) who studied
281 students (98 nursing and 183 allied health undergraduate students
majoring in occupational and physical therapy, physician assistant and
medical technology). The RLEP used students’ Likert scale responses of 1 to
5 to assess prerequisite coursework, learning strategies, study settings
(including light and sound levels), and preferred times of the day for study.
Independent study and laboratory have been identified as the -preferred
means of leaming, followed by lecture and note taking. Environmental
choices consisted of quiet, isolated and informal settings either in the
evening, late evening or mid-morning. Student characteristics of the Gregorc
learning styles, cumulative GPA, or the status of junior or senior level were
not indicative of a significant correlation.

Carroll {(1992) discussed the importance of matching the learning
preference and personality characteristics in short-term critical care nursing

preceptor programs. The cne-to-one pairing performed through the use of



the GSD, provided the preceptor the option to explore different teaching

methods according to the novice nursing preference, thereby it enabled entry-
level nurses to leamn more efficiently. However, if a “match” was not
available, the preceplor and leamer discussed their cognitive styles that
would promote greater understanding of its relationship to collaboration and
learning. The preceptor and learner mutually addressed avenues to adapt to
the differences. These efforts minimized conflict and facilitated learning by
using teaching and learning strategies relevant to their leaming styles, as
purported by Gregorc (1979). Should the relationship prove unproductive,
the use of early intervention was recommended, and an objective plan of
action to rectify the dilemma should be developed and implemented.

In an unpublished doctoral dissertation,'Gaden (1992) assessed the
teaching techniques of instructors from four physical therapy programs and
found that one program used instructional strategies that addressed three of
the GSD learning styles, and the remaining three programs used instructional
strategies that encompassed alf four of the GSD leaming styles.
Consequently, these students were exposed to numerous teaching methods
and instructional activities throughout their academic tenure, including their
professional curriculum.

Gregore Style Delineator
The Gregorc Mediation Ability Theory, which addresses different

learning style preferences, purports that the human mind has channels



through which it receives and expresses information most efficiently and

effectively (Gregorc 1982a, 1982b). The Gregorc Style Detineator (GSD), an
instrument used to determine which of the four mediation channels is
predominant in an individual, is based upon two types of mediation abilities:
perception and ordering. In this context, perception refers to the way in which
an individual grasps information, ranging from abstract (dealing with ideas,
and using emotion and intuition) to concrete (direct use of the physical
senses). Ordering refers to the way in which a person arranges and
systematizes information, ranging from sequential {tendency to organize
“material in a linear, step-by-step, methodica!, predetermined)} to random
{tendency to use information in a non-linear, leaping manner and prefers
numerous, diverse and independent oomponénts}.

Four distinct mind mediation channels emerge: concrete-sequential
(CS), abstract-sequential (AS), abstract-random (AR), and concrete-random
(CR) (refer to Figure 1). An individual would reveal a predisposition to one or,
possibly, two or three of the four mind mediation channels, also referred in
the literature as cognitive learning styles (refer to Table 1).
Teaching Methods and Practices

Both students’ and instructors' cognitive learning styles are believed to
influence the efficacy of learning. Instructors have exhibited specific patterns
of classroom teaching behaviors associated with each of Gregorc's four

mediation channels, as described by Butler {(1988). In addition, Gregorc and
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Figure 1
The Gregorc Four Mediation Channels or Learning Style Model

AS = Abstract-Sequential
AR = Abstract-Random
CR = Concrete-Random
CS = Concrete-Sequential
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Table 1

The Gregorc Model; Characteristics of the Four Mind Mediation Channels*

Mind Mediation Channel

Characteristics

Concrete-sequential
(CS)
Abstract-sequential
{(AS)
Abstract-random
(AR)
Concrete-random

(CR)

structured, practical, predictable, thorough
logical, analytical, conceptual, studious
sensitive, sociable, imaginative, expressive

intuitive, original, investigative, able to solve

problems

*Taken from: Butler, K. (1988). Leaming styles. Leaming, 88, 30-34.



Butler (1988) have outlined students’ dominance in each of the four

Gregorc cognitive styles and associated types of learning activities (see Table
2), emphasizing the importance of ﬂéxibility and creativity in the instructionat
process to allow for student cognitive style differences, in contrast to the
typical highly factual concrete-sequential curriculum.

Thompson (1989) examined the teaching and learning process in
secondary education automotive mechanics programs to ascertain if the
teaching methods employed by instructors were the same methods ascribed
to the preferred learning styles of teachers and students. Six instructors,
identified as exemplary by colleagues and local school district administration,
participated in the study, which included the objective observation of
classroom and lab instructional activities and program management. The
purpose of the investigation was to determine which leaming style was
predominant for the exemplary instrucior by using a checklist of teaching
methods associated with each type of Gregorc’s mediation channels {refer to
Table 2), to assess the number of non-dominant behaviors used in
instruction. All six instrubtors in Thompson's study were categorized from
medium to high in the concrete-sequential mediation channel which was
reflected in the chosen instructional activities such as step-by-step directions,
order in classroom and lab activities, and predetermined rules for use of

equipment and supplies. These instructional activities expanded the students’



Table 2

Media, Teaching Methods and Practices*

Abstract Abstract Concrete Concrete
Sequential Random Sequential Random
o Lecture e Group ¢  Workbooks s Experiments
¢ Textbooks discussion ¢ Handouts + Simulations
e Audiotapes ¢ Use media s Dirill s Mini-lectures
o Documented ¢ Flexiblewith e Demonstrations e Critical issues
evidence time demands e Results-oriented e Interactive
Study Carrels e Personalized « Practical video
Likes scope & classes lessons + Problem-
sequence + Concerned ¢ Hands-on solving curriculum
¢ Evaluate by with mood of practice + Independent
formal testing class » Projects study
» Intellectuat ¢« Usethematic « Models » Computer and
debate approachto o Manuals other games
e Guided content  Step-by-step » Trial and ervor
individual e Create directions discovery
study aesthetic or - Programmed Py Optional
o Likes long- interpretative  jnstruction reading
range plans PFOC_iUCtS ¢ Orderly assignments
o Teachfroma * Assigngroup gassroom e Invent new
base of ratherthan  , ordery lab ways of doing
content individual « Direct things
expertise activities application o Stress
* Supplemental problems challenges and
reading » Computer-aided Probing questions
assignments information o [nsist students
o Develop think for
blueprint from themselves
anideato
visualize final
product

*Taken from: Gregorc, A. & Butler, K. (1984). Learning is a matter of style.;

and Thompson, M. (1989). Validation of the Gregorc learning style model.



previous knowledge and experience. In addition, instructors used teaching

methods, media, and management practices relevant to other mediation
channels (e.g., encouraging creativity, problem-solving in a random manner
associated with the concrete-random approach, or using a large or small
group discussion seen in an abstract-random learning style).

Past research explored comparisons of the GSD with characteristics of
1) other cognitive style measures, 2) learners—-such as cumulative GPA, age
class standing, gender, and career choice, 3) environmental preferences,
and, 4) teaching methods, anecdotally described in a nursing preceptor
program and a secondary education automotive mechanics program. One
study (Fox, 1984) captured learner satisfaction using a course evaluation in
continuing education, but used a different measure, the Learning Style
Inventory, instead of the GSD.

The studies, described in this literature review, used the GSD but did
not investigate the mediation channels identified for students as related to
students’ leaming preferences (Rahr et al., 1991; O'Brien, 1991, 1994,
Carroll, 1992; Gaden, 1992; O'Brien & Wilkinson, 1992). It is essential that
further research be implemented to identify the cognitive learning styles
associated with students’ learning preferences in order for students and
faculty alike to be more effective in learning and student advisement. Based
on this review of the literature, the potential utility of assessing students’

learning styles is clear. However, no significant relationships have been
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demonstrated between students’ learning styles and their preferences for
teaching methods or instructional activities. If progress is to be made in
applying learning styles to the teaching/learning process, we must first

establish these relationships.



Chapter Il

METHODS

Research Design

The research design was a causal-comparative analysis of the
relationships between and among the selected demographic criteria, teaching
methods, instructional activities, and the dominant Gregorc style. The
method of data collection was survey, which consisted of a questionnaire
delineating demographic information (gender, age, and number of years of
post-secondary education), preference scales (teaching methods and
instructional activities), and the Gregorc Stylé Delineator (GSD). The
teaching methods and instructional activities preference scales employed
selected criteria from past research. The media, teaching methods and
practices identified by Thompson (1989), and the Gregorc Mediation Ability
Theory formed the criteria to analyze the preferences of physical therapy
students with different !ea_rning styles. Gregorc and Butler (1984) and Carrolt
(1991) outlined the Gregorc learning styles and associated teaching methods
and instructional activities. The information was collated and the data were
analyzed. The study times and study settings employed by Rahr et al.
(1991), were incorporated in the data collection, but they will be used for a

future research study beyond the scope of the present project.



Subjects

The subjects consisted of physical therapy students who volunteered
to participafe from a population of 264 individuals, enrolled in the joint entry-
level graduate programs of the University of Medicine and Dentistry of New
Jersey-Newark Campus, in collaboration with Seton Hall University and Kean
College; the University of Medicine and Dentistry of New Jersey-Camden
Campus, in collaboration with Rutgers University, as well as the Richard
Stockton State Coliege.

Instrumentation

The survey was the instrument used to collect the data (refer tb
Appendix C). A pilot study was conducted to elicit constructive criticism
regarding the format of the questionnaire and clarification of the statements.
Occupational therapy and physical therapy students (N = 38) from Dominican
College, Orangeburg, New York, who volunteered to complete the
questionnaire, were instructed to read the cover letter and complete the
questionnaire as described, as well as to add any constructive criticism that
would make it user-friendly and easier to understand. The cover letter, which
briefly explained the doctoral research project, the voluntary participation, the
anonymity of the respondents, and the means for feedback, was attached in
front of the survey. Based upon the feedback from the pilot study, the
directions for each section were added and/or modified, and one item under

Il. Teaching Methods was reworded to “Fosters creative products.”



The survey consisted of six sections: |. Biographic Inventory, Il.

Gregorc Style Delineator (GSD), lll. Teaching Methods, IV. Study Settings, V.
Study Time, and VI. Instructional Activities. Students who participated in this
research study were first instructed to read the cover letter and complete only
Section I: Biographic Information, by providing demographic information, -
through phrases/guestions pertaining to gender, age, ethnicity, current year in
the professional program, and the number of fuli-time and part-time years of
_ post-secondary education. Upon completion of the demographic information,
the investigator reviewed the GSD standardized directions for the Word
Matrix on the subsequent page. Students completed the GSD Word Matrix by
rank-ordering the four words that best described themselves. The score of 4
was used as the best descriptive word, and 1-'as the least descriptive word.
Students were allotted four minutes to complete the Word Matrix. In order to
eliminate respondents' ability to detect the pattern of the words associated
with a particular learning style presented in that row, the format of the Word
Matrix was modified based upon the recommendations of 1) the literature
review (Joniak & Isaksen, 1988) and 2) the Dissertation Committee at the
Proposal Hearing. Dr. Gregorc, the author of the GSD, redesigned the Word
Matrix by removing the boxes respondents used to sum the rank-ordered
words by rows, followed by columns. The use of this procedure determined

the respondents’ final scores for each of the four learning styles.



Students continued working on the questionnaire by completing four

preference scales, which addressed 14 teaching methods and 20
instructional activities selected from the framework of Gregorc's learning
styles (Gregorc & Butler, 1884, Carroll, 1891}, as well as study settings and
study times. The study settings and study times were adapted from the
framework of Rahr et al. (1991). In order to indicate their preferences on the
scales, students were instructed to circle the number that best represented
their preferences. On a scale of 1 to 5, students indicated their preferences
by circling 5 to represent an item that was highly preferred, 3 to indicate that
the response was neutral, and 1 to represent an item that was not preferred.
As directed in the cover letter, those students interested would receive a
summary of the outcomes at a future date.

GSD Reliability. The use of the GSD, as an instrument to identify
learning styles, is supported in the literature (Gregorc, 1884a; 1984b;
Thompson, 1989; O'Brien, 1990; O'Brien & Wilkinson, 1992). In testing 110
adults, Gregorc (1984a), the author of the GSD, determined the reliability of
the GSD to be a standardized alpha coefficient ranging from .89 to .93 at the
p < .001 level, indicating that the four subscales of styles demonstrate a
strong level of internal consistency. The coefficients were as follows: AR,
.93; CS, .82: CR, .91: AS, .89. In addition, Gregorc found that the test-
retest (from six hours to approximately eight weeks) correlation coefficient

ranged from .85-.88 at the level of p < .001.



Joniak and Isaksen {1988) examined the relationship to the Kirton's

Adaptive-Innovative Inventory (KAl) and the GSD, as well as the internal
consiétency of the GSD. Kirton's theory of cognitive style advocated bipolar
continua with the adaptor and the innovator on the opposite ends (Kirton,
1976). In the decision-making process, the adaptor resorted to traditional or
conventional procedures to determine the solution. The innovator tended to
redefine the dilemma through a creative means. In two different studies with
separate samples of 109 undergraduates and 135 undergraduates, the two
tools were administered during two different semesters during 1985,
respectively. The correlation between the two tests was distinctively different
at the level of p =.002. In both samples, CS and AS scores were negatively
related with the KAl total scores, and appeared to be adaptors on the KAl In
contrast, CR and AR scores were positively related to the KAl total scores,
and appeared to be innovators, regardless of the ordering pefceptive aspect
of concrete or abstract.

in further examination of the bipolar dimension, Joniak and Isaksen
found that the Pearson Product-Moment Correlation for the pairing of CS-CR
and AS-AR demonstrated significance (p = .001), and ranged in value from
-.53 to -.64. The interpretation looked at the S-R dimension, which may have
been the influential factor. No other pairs demonstrated an acceptable
difference. The results of a principle components factor analysis, varimax

rotation, of the responses to the 40 items of the GSD, revealed that the



subscales were not factorially pure. Since the factors were not readily

interpretable, demonstrating only two to six items per factor, the relationship
between factors and styles was not significant. The investigators identified
that the discrepancy of their resufts (alpha coefficients of .23-.66) with
Gregorc's (1984a) alpha coefficients of .89-.93 at the p < .001 level, may be
attributed to the GSD test design. All of the items of each subscale were in
the same horizontal row, or the actual number of items may have contributed
to the respondent’s fatigue or carelessness. The results of their study
revealed no change in the alpha coefficient of the KAL, which supported the
internal consistency of the KAl The lack of empirical support for the reliability
and validity of the GSD may also be attributed to the four styles, in
comparison to the KA, which purports one continuum.

Due to the inconsistent reliability presented in the literature review, this
investigator assessed the internal reliability of the four subscales of the GSD.

GSD Validity. O'Brien (1990) assessed the construct validity of the
GSD by using confirmatory factor analysis, LISREL 7, which was purported
as the “correct” approach to specifically analyze ordinal variables used in the
GSD. This was in comparison to more commonly used factor analysis for
interval and ratio measurement scales. Jointly the four cognitive styles
provided adequate measurement scales, although individual measures were
not acceptable. Results from O'Brien’s study consisted of alpha coefficients

of .64 for the CS scale, .51 for the AS scale, .61 for the AR scale, and .63



demonstrated interaction between 1) the concrete-sequential (CS) learner

with the sensing, intuition and perceptive; 2) the abstract-sequential (AS)
learner with extroversion, sensing, thinking; 3) the abstract-random (AR)
learner with sensing, thinking, judging, intuition, feeling and perceptive; and 4)
the ooncrete-réndom (CR) with sensing judging, intuition and perceptive.
Measures of the GSD and the MBTI capture the similarities also identified by
Borokos et al. (1992).

Procedure

The University of Medicine and Dentistry of New Jersey Institutional
Review Board (IRB) provided approval of the research study with exempt
status due to the survey research design. (Refer to Appendix A: IRB
Application and Appendix B: IRB Approvatl Letter.)

The investigator contacted the program directors of the three New
Jersey Physical Therapy programs, the joint programs of the University of
Medicine and Dentistry of New Jersey-Newark Campus, in colfaboration with
Seton Hall University and Kean College; the University of Medicine and
Dentistry of New Jersey-Camden Campus, in collaboration with Rutgers
University, as well as the Richard Stockton State College. In collaboration
with the program directors and/or faculty, a schedule was developed for the
investigator to meet with students from each program who agreéd fo
complete the questionnaire, either before or during class, or during a

designated time,
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The survey was conducted through in-person scheduled visits to each
program. Assembled in groups with each educational institution, students
completed the questionnaires including 1) demographic information which
consisted of gender, age, ethnicity, and number of years of post-secondary
education, 2) preference scales including teaching methods and instructional
activities, and 3) the Gregorc Style Delineator (GSD). Students were informed
- that the half-hour activity was voluntary and were given instructions on how to
complete the survey. Upon completion, questicnnaires were collected and
information was coded and analyzed.

Data Analysis

Statistical analyses were conducted using SPSS Version 9.0 (1999).

Students completed the preference scales, teaching methods and
instructional activities, by indicating their associated scores on a Likert-type
scale from 1 to 5, with the score of 5 indicating “most preferred” and 1
indicating “least preferred.” In addition, the preferences of study settings and
study times were part of the questionnaire.

In order to ascertain preferences to the four mediation cognitive styles:
concrete-sequential (CR), abstract-sequential (AS), abstract-random (AR},
and concrete-random (CR}), the cumulative scores, ranging from 27-40, were
studied. A strong preference or natural orientation to the qualities describing
a particular cognitive style was documented (Gregorc, 1982b). The

mediation model evolved by acknowledging the predisposition of “dual”
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leamning styles, where one indicated two learning style scores greater than
26, although only two research articles reported the “dual” learning styles.
After the data were collected and coded, this investigator decided to increase
the discrimination of the GSD by using scores greater than 27, which
provided a stronger indictor of leaming styles and collapsed the data into
more meaningful groups (A. Gregore, personal communication, September 5,
1999).

Descriptive statistics were used to analyze the demographic
information, and the student ratings on the teaching methods and
instructional activities preference scales. The percentage of occurrence,
mean, mode, standard deviation, and the vartance of each criterion were
computed. The raw scores of the GSD in each learning style were also
assessed by the. same d.escriptive analysis. If respondents scored in two
learning styles above 27, the dual assignment created another learning style.

The predominant learning style category was cross-tabulated with
selected demographics, of age, gender, ethnicity, and years of post-
secondary education. Chi-square statistic was computed for each
comparison. The alpha level was set at .05.

A principle component analysis of the 14 teaching methods variables
and the 20 instructional activities variables was conducted to establish factor
scores. After the initial extraction, the factors were subject to orthogonal

rotation using the Equamax method. Based on the size of the eigenvalues
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and an analysis of the scree test plot, three, four, and five factor solutions
were further explored to ascertain the best representation of the data. The
criterion of + 0.5 was used to assign items to a given factor (Weiss, 1970;
~Comrey, 1973). Based upon the factor loadings of each component, the
investigator “labeled” the groupings. Using a second principle component
analysis, followed by an Equamax rotation, factor scores were also derived
for each respondent for each of the preference scales, teaching methods and
instructional activities.

Bivariate Pearson-product moment correlation coefficients were
calculated between the respondents’ scores on each of the four subsets of
GSD scores and each of their four teaching method factors and their four
instructional activities factor. The alpha level was set at .05.

An analysis of variance of the factors derived from the principle
components analysis was executed to compare the means across groups,
and to ascertain any significant differences. The alpha level was set at .05.

Since dual styles existed, this was added as an additional learning style.



Chapter IV

RESULTS

Survey Response

The survey population consisted of all 264 physical therapy students
enrolled in the physical therapy programs in the State of New Jersey. The
survey was conducted through in-person scheduled visits to each program.
By arrangement with the program faculties, the survey instrument (refer to
Appendix C) was administered to the students who volunteered to complete
the questionnaire either before, during, after class, or during a specifically
designated time scheduled to complete the questionnaire. Of the 264
students in the population, there were 74 non-respondents who chose not to
participate, were absent, or did not adequately provide the essential
information or answer the question(s). A total of 190 students (72.3% of the
population) participated in the investigation by completing the survey
instrument, including demographic information, GSD, and teaching methods
and instructional activities preference scales. Missing or incomplete
information on the survey disqualified the student as a participant and

consequently, decreased the number of students (N) to less than 190.



GSD Reliability

Several studies in the literature review described the reliability of the

GSD (Gregorc, 1984a; O'Brien, 1890, O'Brien & Witkinson, 1992). Gregorc
(1984a) obtained alpha coefficients for the four scales in the range of 0.89 to
0.93 (p < .001). In addition, Gregorc also identified strong test-retest (from
six hours to approximately eight weeks) correlation coefficients ranging from
0.85 to 0.88 {p < .001). In contrast, when Joniak and Isaksen (1988)
assessed the relationship between Kirton's Adaptive-innovative Inventory and
the GSD, they obtained substantially lower alpha coefficients for the four
scales (0.23 to 0.66). The authors identified possible shortcomings in test
construction (alt subscale items are presented in the same row) or subject
fatigue and carelessness as potentially contributing to the low internal
reliability of the GSD obtained in their study.

Based upon the different results from previous studies, this
investigator analyzed the alpha coefficients of the GSD scales and found the
following: Concrete-Sequential (CS) = 0.62, Abstract-Sequential (AS) = 0.54,
Abstract-Random (AR) = 0.53 and Concrete-Random (CR} = 0.58, all
significant at p < .001. In this investigation, the GSD exhibited moderate but
satisfactory levels of internal consistency and repeatability.

Respondent Demographics

Of the 190 respondents, 74 (38.9%) were male, and 116 (61.1%) were

female. The mean age of the responding students was 25.98 years (N=180,
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SD=5.33), with a range of 20 to 53 years. Ten students did not provide their
age, thereby decreasing the sample by 10 students. As indicated in Figure 2,
the age distribution of the respondents was positively skewed (skewness =
+2.18), with a median age of 24 years. Ethnicity was représented as follows:
155 (81.6 %) were Caucasian, 22 (11.6%) were Asian/Pacific Islander, 3 (1.6
%) were Hispanic, 4 (2.1%) were Afro-American, and 6 (3.2%) were classified
as Other.

Respondents reported an average of 6.17 years of postsecondary
education {(N=190, SD=1.84). The average of number of years of full-time
college-level study reported was 5.48 (N=189, SD=1.45), with an average of
only 0.75 years of par-time study (N=189, §D=1.63) (refer to Table 3 for
student profite). B

The respondents’ program year proved difficult to assess due to the
different curricular designs and the different classifications of students among
the participating programs. The UMDNJ-Newark Campus Program, in
collaboration with Seton Hali University and Kean College, is a three-year
curriculum, while the UMDNJ-Camden Campus Program, in coliaboration
with Rutgers University, and the Stockton State College Program offer two-
year curricula. Due to the discrepancy, the data regarding program year were
inaccurate, since students enrolled in the two-year programs identified their

first year as either year one or year two.



Age (in Years)

Figure 2

Distribution of Students According fo Age




Table 3
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Profile of Participating Physical Therapy Students in New Jersey

Variable

Description

Age

Gender

Ethnicity

Number of Years of
Post-secondary Education

Full-time Education

Part-time Education

Mean age = 25.98 years,

Age Range = 20-53 years

(N=180, SD=5.33)

Male = 74 (38.9%)

Female = 116 (61.1%)

Caucasian = 155 (81.6%)
Asian/Pacific Islander = 22 {11.6%)
Hispanic = 3 (1.6%)

Afro-American = 4 (2.1%)

Other =6 (3.2%)

Mean = 6.17 years

Mean = 5.48 years

Mean = 0.75 year
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Respondent Learning Styles

Distribution in Sample. The first research question asked: What are
the leaming style preferences of physical therapy students?

The original criterion used by Gregorc (1982a) to classify respondents
as having a predominant GSD leaming style was a score of 27 or higher on a
subscale (CS, CR, AS or AR). Based on an initial assessment of the
respondent data for this study, with the concurrence of the scale author
(Gregorc, personal communication, 1999), the minimaf score for learning
style delineation for this study was set at 28 (see Methods Section). Thus,
students were classified into one of the categorized learning styles if their
single highest score was 28 points or higher (out of possible 40) on one
specific scale. Table 4 summarizes the distribution of the participants’
dominant learning styles according to this classification scheme.

The CS group consisted of 59 (31.1%) students, demonstrating the
most students in one “pure” learning style category. The AR category, which
included 37 (19.5%) students, represented the second highest number of
students in a category. Fifteen students (7.9%) had a predominantly AS
style, while only 11 (5.8%) could be categorized as exhibiting the CR style.

Dual Leaming Styles. Students who scored 28 or more on two scales
were categorized as having a “dual” learning style. Sixty-five of the 190
respondents (34.2%) were so classified, making this the largest learning style

group in the sample.



Table 4

Distribution of Participants’ I earning Styles

GSD Cum

Style Count Percent Percent
Concrete-Sequential {(CS) 59 311 31.1
Abstract-Random (AR} 37 19.5 58.4
Abstract-Sequential (AS) 15 7.9 38.9
Concrete-Random (CR) 11 5.8 64.2
Dual Learning Style 65 34.2 98.4
Trio Style 2 1.1 99.5
No Preference 1 0.5
Total 190 100.0 100.0
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Within the dual category, six combinations of leaming styles were
identified: Concrete-Sequential-Abstract-Sequential (CS-AS), Concrete-
Sequential-Concrete-Random (CS-CR),  Abstract-Sequential-Abstract-
Random  {(AS-AR), Abstract-Sequential-Concrete-Random  (AS-CR),
Concrete-Sequential-Abstract-Random (CS-AR), and Abstract-Random-
Concrete-Random (AR-CR) (Figure 3). The CS-AS and CS-AR groups had
the highest frequency at 20 (10.5%) and 19 (10%), respectively. The AR-CR
dual group consisted of 11 students (5.8%). One student was considered a
“trio” learning style, and one student, who was identified as “no preference”,
scored less than 28 in all learning style categories. |

Demographic Data

The second research question asked:. Do these Iearning styles
correspond to known demographics, such as age, gender, ethnicily, or years
of post-secondary education?

To address this question, predominant learning style category was
cross-tabulated with selected demographics, of age, gender, ethnicity, and
years of post-secondary education. A Chi-square statistic was computed for
each comparison. The alpha level was set at .05.

Age. Students were divided into two age groups: Group | consisted of
75 students with ages ranging from 20-23 years, and Group 1l consisted of
105 students with ages ranging from 24-53 years. The two groups were

established to provide the most equal number of students in each group. Ten
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students did provide their age. Based on the analysis, there was no

significant difference in the observed and expected frequencies of the
primary learning style categories (CS, AS, AR, CR) when cross-tabulated with
age groups, X° (3, N = 115) = 2,967, p = .397.

Gender. In determining the association of primary learning style
categories with gender, statistical difference was evident with males with the
AS and CR leaming styles, X* (3, N = 121) = 11.735, p = .008. However, the
AS and CR learning styles represent such a small number of students that
the significance is limited.

Ethnicity. Students identified their ethnic backgrounds as Caucasian,
Asian/Pacific Islander, Hispanic, Afro-American, and Other. When primary
learning style category was cross-tabulated .with ethnicity, no statistical
difference was calculated, X (12, N =121) = 12.651, p = .395.

Education_Level. The level of post-secondary education was
designated into two equal groups: Group | (5 years and under), and Group i
(6 years and over). Primary learning styles were cross-tabulated with the two
groups and yielded no statistical significance, X% (3, N = 121) = 3303, p =
347. In recoding the information to groups, the cell sizes decreased and in
the low frequency cells, did not provide the number of observed frequency

essential for adequate analysis.
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Teaching Methods

Table 5 provides the rank-ordered means and standard deviations for
the 14 teaching methods scale items. The four teaching methods ranked
highest by the respondents were promoting a positive mood (M= 4.75);
enhancing the class mood (y = 4.59); teaching from area of content
expertise (M = 4.48); and personalizing the class (_M = 4.42).

Significant bivariate correlations were observed among many of the 14
teaching method variables. For this reason, and in order to achieve a
parsimonious understanding of these relationships, a principal components
analysis of the 14 teaching method variables was conducted. After initial -
extraction, the factors were subject to orthogonal rotation using the Equarﬁax
method. Based on the size of the eigenvalues and an analysis of the scree
test plot, three, four, and five factor solutions were further explored, with the
four-factor solution retained as the best representation of the data. In
combination, the four retained factors accounted for 50.2% of the common
variance for the teaching methods scale.

The criterion of + 0.5 was used to assign items to a given factor
(Weiss, 1970; Comrey, 1973). Using this criterion, none of the teaching
methods items loaded on more than one factor, and only one (CAl) did not
load on any factor. Table 6 summarizes the loadings for each of the variables

oh the four factors.



Table 5

Teaching Methods Rank-Ordered by Mean Rating

Teaching Method Mean {5=high) SD
Promote a positive mood 4.75 0.49
Enhances the mood of the class 4.59 0.69
Teaches from expertise 448 0.74
Personalizes the class 442 0.84
Provides long-range planning 417 0.85
Enforces orderly classroom and lab 3.90 1.10
Provides manuat and project 3.84 0.90
Fosters creative product 3.81 0.93.
Insist students think for themselves 3.80 0.88
Uses programmed instruction 3.69 0.94
Guides individual study 3.53 1.07
Employs computer-aided instruction 3.31 1.09
Assigns opticnal reading 3.04 1.08
Uses trial and error discovery 3.02 1.21




Table 6

Factor Loadings for Teaching Methods Scale Items

Factor
TM-I TM-II TM-HI TM-IV
Teaching Method Collaborative Self- Detailed Structured
Teaching Directed Teaching Teaching
Teaching

Positive mood .809
Mood of class .786
Personal class 729
Content expert 519
Long-range planning 494
Individual study 744
Creative products 716 -
Think for self 551
Trial and error 548
Optional reading 708
Manuals/projects 531
Programmed instruction 765
Orderly class and lab 662

CAl




All factor loadings were positive, For teaching methods, Factor TM-I,

which included a positive mood, mood of the class, personalized class,
content expertise and long range planning, was labeled “Collaborative
Teaching." Factor TM-Hl, labeled “Self-Directed Teaching”, consisted of
individual study, creative products, thinking for self, and trial and error.
Factor TM-lI, which included optional reading and the use of manuals and
projects, was labeled “Detailed Teaching.” Factor TM-IV, composed of
programmed instruction and orderly class and lab, was labeled “Structured
Teaching.”

Table 7 provides the rank-ordered means and standard deviations for
the 20 instructional activities scale items. The five instructional activities

ranked highest by the respondents were hands-on practice (m = 4.73),
practical application (M = 4.72), demonstrations (M = 4.59), and handouts
and simulations (M = 4.34).

To identify if the 20 instructional activity scale items formed
meaningful groups, a second principal components analysis, followed by a
Equamax rotation, was performed on these variables.

Based on the size of the resulting eigenvalues and an analysis of the
scree test plot, 3, 4 and 5 factor solutions were further explored, with the 4

factor solution retained as the best representation of the data. In combination



Table 7

Instructional Activities Rank-Ordered by Mean Rating

Instructional Activity Mean sD
Hands-on Practice 473 0.53
Practical Application 4,72 0.56
Demonstrations 4.59 0.63
Handouts 4.34 0.72
Simulations 4,34 0.72
Lecture 4.15 0.74
Critical Issues 4.08 0.87
Mini-Lectures 3.96 0.84
Documented Evidence 3.04 0.89
Personalized Content 3.93 0.87
Group Discussion 3.81 1.03
Experiments 3.65 1.11
Textbooks 3.59 1.07
Individual Work 3.52 0.99
Use of Media 3.51 1.13
Theme instead of Detail 3.44 1.1
Interactive Video 342 1.25
Workbooks 3.35 1.11
Drills 3.21 1.22
Audiotapes 247 1,22




the four retained factors accounted for 42.4% of the common variance for the

instructional activity scale items.

The criterion of + 0.5 was used to assign items to a given factor
(Weiss, 1970; Comrey, 1973). Using this criterion, none of the instructional
activity items loaded on more than -one factor; however, four items
(Experiments, Mini-lectures, Theme Instead of Detail, Individual Work) did not
load on any factor, Table 8 summarizes the loadings for each of the variables
on the four factors.

Learning Styles versus Teaching Method and _ Instructional Activity

Preferences

The third research question asked: Are there logical relationships
between the sfudents' learning styles and their preferred teaching methods
and instructional activities?

Correlation of Learning Styles with Preferences

Initially this research question was explored via bivariate correlation

analysis between respondents' scores on each of the four Gregorc scales
(CS, AS, CR, AR) and their scores on the factors derived from both the
teaching methods and instructional activities scales. The alpha level was set
at .05.

Table 9 represents the Pearson Product-Moment Correlation

coefficients between respondents' Gregorc Learning Style scores and their
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Table 8

Factor Loadings for Instructional Activity Scale ltems

Factor

IA-] 1A-I1 1A-HI 1A-IV

Instructional Activity  Naturalistic ~ Sensory- Theme- Traditional
Learning Driven Oriented Leaming
Learning Leaming

Hands-On Practice 701
Practical Application 871
Simulations 605
Demonstrations 575
Critical Issues 519
Use of Media | 699
Interactive Video 691
Audiotapes 691
Drills .529
Group Discussion 691
Workbooks 684
Personal Content 661
Lecture 715
Textbooks 528
Handouts 513

Documented Evidence _ 496




Table 9

Bivariate Pearson Product-Moment Correlation Coefficients

Gregorc Learning Styles Scores versus Teaching Methods (N=186)

Teaching Method Factors

T™- TM-I TM-II TM-IV
Learning Styles Collaborative Self-Directed Detailed  Structured
_ Teaching Teaching Teaching Teaching

Concrete-Sequential r 040 -125 -.022 .252**
(CS)

p .589 089 770 .001
Absfract-Sequential r -.168* -.060 .050 087
(AS)

p 031 418 502 239
Abstract-Random r .1566* - 081 -.044 -. 101
(AR)

p 033 217 554 A72
Concrete-Random r -.085 258" -013 -.257**
(CR) |

p .249 000 .857 .000

* Correlation is significant at the 0.05 level (2-tailed)
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teaching method preferences as measured by the scores derived from each
of the four factors constituting that scale.

Based on this analysis, respondents’ preferences for Collaborative
Teaching (TM-I) demonstrated a significant positive correlation (r = +0.156, p
= .033) with their Gregorc Abstract-Random (AR) subscale scores, and a
significant negative correlation (r = -0.158, p = .031) with their Gregorc
Abstract-Sequential (AS) subscale scores. The strongest positive relationship
(r = +0.258, p < .001) was observed between respondents’ preferences for
Self-Directed Teaching (TM-Il) and their Concrete-Random (CR) subscale
scores. No significant correlations were observed between any Gregorc
learning style subscale and the Detailed Teaching (TM-lIl} method
preferences of the respondents. Respondents' preferences for Structured
Teaching (TM-IV) demonstrated a significant positive correlation (r = +0.252,
p = .001) with their Gregorc Concrete-Sequential (CS) subscale scores, and a
significant negative correlation (r = -0.257, p < .001) with their Concrete-
Random {CR) subscale scores.

Table 10 indicates the Pearson product-moment correlation
coefficients between respondents' Gregorc Learning Style scores and their
instructional activities preferences as measured by the scores derived from
each of the four factors constituting that scale,

Based on this analysis, no significant correlations were observed

between any Gregorc leaming style subscale and respondents’ preferences



Table 10

Bivariate Pearson Product-Moment Correlation Coefficients

Gregore Leaming Styles Scores versus Instructional Activities (N=185)

Instructional Activity Factors

IA-I IA-I[ 1A-NI IA-IV
Learning Styles Naturalistic ~ Sensory- Theme- Traditional
Learning Driven Oriented - Learning
Learning Learning

Concrete-Sequential r -.108 -191** .046 193
(CS) p 142 .009 532 .008
Abstract-Sequential r 016 -.095 -073 .169*
(AS) p .834 .196 .320 021
Abstract-Random r .044 105 -.038 -.081
(AR) p .551 156 .609 271
Concrete-Random r .055 .188* .024 -.288**
(CR) p 454 010 747 .000

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)



for either the Naturafistic Leaming (IA-l}) or Theme-Oriented (IA-II)

instructional activities. Respondents' preferences for Sensory-Driven
Learning (IA-Il) demonstrated a significant positive correfation (r = +0.188, p =
.010) with their Gregorc Concrete-Random (CR) subscale scores, and a
significant negative correlation (r = -0.191, p = .009) with their Concrete-
Sequential (CS) subscale scores. An opposite pattern was observed in
relation to preferences for Traditional Learning (|A-IV); respondents' scores
on this factor exhibited a significant negative correlation (r = -0.288, p < .001)
with their Concrete-Random (CR) scores, and a significant positive
correlation (r = +0.193, p = .009) with their Concrete-Sequential (CS)

subscale scores.

Preference Differences by Predominant Learming Style Group

The third research question also provided the basis for the study's
major inferential hypothesis: Siudents grouped by leaming styles differ in
their preference for both teaching methods and instructional activilies.

To test this hypothesis, mean scores on the teaching methods and
instructional activity scale factors were compared across the five predominant
learning styles (CS, CR, AS, AR, DUAL), using a one-way analysis of
variance (ANOVA) model. The alpha level was set at .05.

Table 11 summarizes the results of the ANOVA analysis for the
difference in respondents’ mean teaching method factor scores by

predominant learning style group. The ANOVA comparison of teaching



Table 11

Analysis of Variance (ANOVA)

Difference in Respondents' Mean Teaching Method Factor Scores

by Predominant | earning Style Group

65

Factor 8§88 df MS F Sig.

TM-l Collaborative _ Bstween 5760 4 1442 1468 214
Teaching Groups

Within Groups 174.837 178 0.982

Total 180.606 182
TM-lI Self-Directed  Between 16.429 4 4107 4.381" .002
Teaching Groups

Within Groups 166.859 178 0.937

Total 183288 182
TM-Ill Detailed Between 4.327 4 1.082 1.085 .366
Teaching Groups

Within Groups  177.508 178 0.997

Total  181.833 182
TM-IV Structured Between 15.066 4 3767 4.071* .003
Teaching Groups

Within Groups 164.670 178 0.925

Total 179.736 182

*significant at the 0.05 level



method preferences by learning style groups did vield significant differences

in means scores on the Self-Directed (TM-Il} and Structured Teaching (TM-
V) factors

To determine which group means were significantly different on these
factors, two Scheffee post-hoc comparisons were conducted (a = 0.05). For
Self-Directed Teaching (TM-1l) means, the CR learning style group (M =
0.853; SD = 0.63) had significantly higher scores on this factor than the AR
group (M = -0.327; SD = 1.03). The Scheffee post-hoc comparison for
Structured Teaching (TM-IV) means revealed that the CS group (M = 0.276;
SD = 0.88) had significantly higher scores cn this facter than the CR group (M
=-0.852; SD = 0.61).

Table 12 summarizes the results of the ANOVA analysis for the
difference in respondents' mean instructional activity factor scores by
predominant learning style group. As is evident, no significant differences
were observed in instructional activity factor scores among the five
respondent learning style groups.

Preference Differences by Learning Style Dimension

Because so few differences in teaching methods and instructional
activity preferences were discerned among the five predominant [eaming
style groups, a decision was made to explore the two bipolar dimensions the

Gregore scale (Concrete versus Abstract; Random versus Sequential). To



Table 12
Analysis of Variance (ANOVA)

Difference in Respondents' Mean Instructional Activities Factor Scores

by Predominant Learning Style Group

Factor 88 df MS F Sig.
[A-1 Naturalistic Between 2.058 4 514 503 733
Learning Groups
Within Groups 180.936 177 1.022
Total 182.994 181
IA-Il Sensory-Driven Between 4.427 4 1107 1.114 351
Learning Groups
Within Groups 175.874 177 .994
Total 180.301 181
IA-lIl Theme-Oriented Between 4.707 4 1199 1.204 .311
Leaming Groups
Within Groups 176.317 177 .996
Total 181.115 181
|A-IV Traditional Between 5.766 4 1442 1.478 .211
Learning Groups '
Within Groups 172.592 177 975
Total 178.358 181
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that end, respondents' subscale scores were used to recategorize them as
either {1) primarily Concrete (CS or.CR) or Abstract (AS or AR) and (2) as
primarily Sequential (CS or AS) or Random (CR or AR). Due to the nature of
this classification scheme, these two dimensions were not mutually exclusive.
For this reason, however, the ‘DUAL' group had to be excluded from this
analysis.

Independent t-tests were used to determine what differences, if any,
existed in the teaching methods and instructional activity preferences of the
Concrete versus Abstract and the Random versus Sequential respondent
groups (o = 0.05). There were 128 respondents classified as either primarily
Concrete (N = 76) or primarily Abstract (N = 52}. Independent t-tests for these
groups revealed no significant differences in the respondents' mean scores
for either the Teaching Methods or Instructional Activities factors.

There were 148 respondents categorized as primarily Random (_'=
57) or primarily Sequential (N = 91). Independent t-tests for these two groups
on the four Teaching Methods factors revealed significant differences only on
Factor TM-IV (Structured Teaching). Respondents categorized as Sequential
exhibited a higher mean score on this factor than those in the Random group
(t=2.06, p =0.042).

Independent t-tests for the Random and Sequential groups on the four
Instructional Activities factors revealed two areas of significant difference.

Respondents categorized as Random exhibited a higher mean score on



Factor 1A-ll (Sensory-Driven Learning) than those in the Sequential group (t =

-2.06; p = 0.041). However, on Factor IA-IV (Traditional Learning), the
Random group exhibited a lower mean score than the Sequential group {t =
2.22; p = 0.028). There were no other significant differences in mean scores

for the Instructional Activities factors between the Random and Sequential

groups.



Ch'apter \'

DISCUSSION AND CONCLUSIONS

Respondent Demographics

The findings indicate that the respondents to this survey were
predominantly young Caucasian females, with a history of high academic
achievement. In contrast, this profile differs from the physical therapy
students described in the mid-1970's (Payton et al., 1979). Over the period of
about three decades, the male enroliment has doubled. . According to the
American Physical Therapy Association (APTA)' Biennial Accreditation Report
(1998), the student enroliment for the academic year of 1997-1998 revealed
65.5% women and 35.4% men, which is similar to the gender distribution of
this sample. The national minority physicat therapy student representation is
13.3%, as compared to the 18.8% minority representation reported in this
project. The average age of students has increased by four years, which may
also be refiective of the entry-level programs progressing to the entry-level
masters degree. Current information on the number of years of post-
secondary education, and leaming styles was not available through the

APTA.
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Learning Styles

Distribution _in_Sample. The first research question assesses the

learning style preference of physical therapy students. As detailed in Table 3,
the CS learning style represents the highest proportion of “singular” learning
styles, followed by the AR leamning style. The CS student is structured,
practical, predictable, and thorough, with low tolerance for ambiguity. This
individual is more task-oriented than people-oriented. The AR student is
idealistic, people-oriented, creative, and perceptive and is a compulsive
learner {Gregorc, 1982a, 1984, Butler, 1988). This pattern of frequency of
the CS and AR leaming styles, which is followed by the AS and CR learning
styles in diminished frequency, is in concert with other health professions,
such as dental, dental hygienist, nursing, and physician assistant students
(Berlocher & Hendricson, 1985; Rahr et al,, 1991; O'Brien and Wilkinson,
1992; Harasym et al., 1995a, 1996). The AS student is logical, analytical,
conceptual, and studious, with low tolerance for distractions and is a
compulsive scholar. The CR student is inquisitive, independent, with low
tolerance for details, and tends to be practical rather than scholarly (Gregorc,
1982a, 1984, Butler, 1988).

If these frequencies represent physical therapy students nationwide, a
dilemma exists. Will the current and future student populations, which seem

to reflect a high percentage of CS leaming styles and consequentiy,
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individuals who gravitate towards intellectual and practical approaches. be
able to meet the demands of the ever-changing physical therapy practice of
the new millennium? Physical therapy practitioners must be competent in
evidence-based practice that requires theoretica! frameworks and critical
inquiry, characteristics that are more reflective of AS and CR learners,
respectively.

Dual Leaming Styles. When considering the results in this study, it is
important to note that about one-third of the students are classified as a
“dual’ learning style, designated when two subscales are scored 28 or more.
The “dual” learning style describes an individual who is able to comfortably
demonstrate the characteristics of each of the learning styles. This is an
unexpected result since the high percentage of “dual” learning styles is not
well documented in the literature.

Only a few journal articles documented individuals with “dual” learning
styles desighated by scores of 27 or above on two of the dimensions. The
bimodal characteristic is only 13% and 15% of the samples of nursing and
dental students, respectively, which is significantly less than the “dual”
findings of this study (O'Brien & Wilkinson, 1992; Berlocher & Hendricson,
1985). However, in an unpublished dissertation using an embedded research
design, Gaden (1992) reported that 56% of the 147 physical therapy students
in four programs revealed "dual” leaming styles, using the 27 raw score or

above as the criteria. This cutcome is closer to the findings of this study and
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may be reflective of physical therapy students in general, or the outcomes of
the student selection process.

The CS leaming style is not only prevalent in the single learning styles,
but it is also part of the two most frequently identified “dual” learning styles.
In the present study, the CS-AS and the CS-AR contribute to about 21% of
the bimodal styles. The “dual® leamning style may be attributed to the
characteristics of the physical therapy student. With a strong educatiohal
background of courses predominantly in the natural sciences and the
successful completion of selective admissions criteria to enter the physical
therapy program, these graduate students have learned to be adaptive in the
learning experiences. As a highly evolved learner, students may have
developed multiple accommodating skills to fulfill the varied course requisites
(e.g. case studies, problem-based learning, handling labs). In addition,
specific to physical therapy education, students learn the relevant science
foundation, expanded with clinical application through “doing” and problem
solving. The physical therapy knowledge base and clinical skills are outlined
in A Normative Model of Physical Therapist Professional Education (1997),
and The Guide to Physical Therapist Practice (1999), two documents
developed by the American Physical Therapy As;sociation. and essential
components of the accreditation process.

The second research question addressed students’ learning styles and

their associations to known demographic information. According to the



findings, learning styles do not correspond to age, gender, or the number of

years of post-secondary education. However, the statistical validity of this
finding is suspect due to the large number of cross-tabulated cells with very
low frequencies (even after collapsing the data into a smaller number of
categories). Consequently, it is recommended that future research employ a
larger sample to ensure statistical validity in the cross-tabulation of
demographics and learning styles.
Teaching Methods

The results of the ranked averaged means of the teaching methods
items indicate that students prefer a supportive, personalized, positive
environment. The preference of these teaching methods is also supported by
literature. Payton et al. (1979) used the Canfield-Lafferty Learning Styles
Inventory and found that physical therapy students prefer to work closely and
personally with the instructor. Parallel to these findings, occupational therapy
students prefetred similar conditions for learning: informal teaching conditions
where students had a personal refationship with the instructor and high
preference for working for people (Llorens & Adams, 1978, Rogers & Hill,
1980). According to Gregorc (1982a, 1982b), the supportive, persona_lized,
positive environment attracted the individual with an AR leaming style, which
was the second highest occurring dimension in this study and other

disciplines (Berlocher & Hendricson, 1985; Harasym et al., 1995a, 1996).
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Principal components analysis of the fourteen teaching method items
yielded four factors that made logical sense of the data. In TM-I
(Collaborative Teaching), the first three Ioadings correspond to AR
preferences (positive mood, mood of class and personalized class) when
using the Gregorc model. This reinforces the selected teaching methods that
ranked high. In TM-II (Self-Directed Teaching), three of the four high-ranking
foadings correspond with CR preferences (individual study, thinking for self,
and trial and error). Both factor loadings detailed in TM-IV (Structured
Teaching) described CS preferences (programmed instruction and an orderly
class and lab), which demonstrated the need for structure and external
direction, in contrast to independent, internal direction.

Prior literature suggested that teaching methods used should be
among students’ preferences. Student and instructor similarity in learning
styles and educational strategies was advocated to profnote student
motivation and achievement, evidence of effective learning (Gregorc, 1979;
Gregorc & Butler, 1984). Two studies (one of which involved physical therapy
students), examined the teaching and learning process to ascertain if the
teaching methods employed by instructors were the same methods ascribed
to the preferred learning styles of teachers and students (Thompson, 1989;
Gaden, 1992). The importance of matching the learning preference and
personality characteristics in short-term critical nursing preceptor programs

was identified for optimal leaming during an internship (Carroll, 1992). The



“match” between the student’s cognitive style and the instructbr fostered the

educational process because the ordering or categorizing of the course
content and learning experiences were similar, promoting effective
communication and problem solving. However, students also need to be
“adaptive” and to develop “coping” skills in order to benefit from all leaming
experiences and to meet the challenges in an eclectic manner, particularly in
the ever-changing fields of technology and health care. According to learning
theorists (Gregorc, 1982a, 1982b,; Claxton & Murrell, 1987; Kolb, 1971; Jung,
1961), learning styles are innate and each individual demonstrates natural
predisposition to specific styles. Student’s preferences in certain teaching
methods and instructional activities can be influenced by prior learing
experiences, even if they are not ascribed to the student’s learning style.
Motivation to succeed and academic achievement may contribute to the
student learning “outside” of his or her own preference in teaching methods
and instructional activities.

Leamning “outside” of one's preferences in teaching methods and
instructional activities may be evident with students who are enrolled in a
physical therapy program that employ problem-based learning (PBL), which is
considered the most significant curricular-design innovation in professional
education (Miller, 1999, Kaufman et al., 1997; Hay, 1996). The PBL approach
focuses on the processes of learning, as well as the knowledge base and

content, and promotes independent, self-directed learning. In the PBL design,



students are responsible to solve case problems through small group work, in

order to reach a consensus as to the best solution. Since current physical
therapy practice emphasizes evidence-based practice, the PBL model, in part
or in whole, empowers students to rely more on the knowledge base of

published clinical evidence and critica! inquiry abilities.

This study determined that current physical therapy students are
predominantly CS learners. They have identified the components of the PBL
model as the least preferred teaching methods, which were in ranked-order
by mean rating: guides individual study, employs computer-aided instruction,
assigns optional reading, and uses trial and error discovery. Evidence-based
physical therapy requires clinicians to function independently through
individual study and optional reading in order to develop an accurate updated
knowledge base of the clinical sciences and clinical application. The use of
trial and error fosters the skills of problem-based learning and enables the
clinician to establish appropriate skills for client management.

Computer-aided instruction (CAl) represents the growing presence of
modern technology in education and clinical-decision making, consequently,
an essential skill to demonstrate (Wynn, 1998; Boucher et al., 1999). CAl is
the only teaching method scale item that did not load on any factors in the
principle component analysis. This may be the least preferred due to minimal
exposure to CAl throughout students’ academic tenure. However, this has

become an innovative teaching method in physical therapy education. Facuity



at Medical College of Ohio have developed the Center for Creative Instruction

in 1993 to support and promote the institution’s academic mission—to develop
technology that facilitates learning anytime and anywhere, as well as to assist
educators in exploring technology for use to improve student learning (Wynn,
1998). The use of CAl has grown rapidly with the development of several
interactive CD-ROM programs applicable to physical therapy education. At
the Southwest Texas State University, faculty compared the effectiveness of
‘CAl to teach the anatomy, biomechanics, and pathomech';nics of the
temporomandibular joint (TMJ) (Boucher et al, 1999). There was no
significant difference between pretest and posttest scores of students who
were taught by lecture and students who were taught by CAl. This study
demonstrated t.hat the use of traditional lecture and lecture supported by CAl
were effective means of teaching information associated to the TMJ.
Technology has provided the infinite possibilities for student learning,
and compiements the instructor’s personat assets in teaching (Wynn, 1998).
For example, students can access professional from the internet, and at
some institutions course information in an asynchronous manner, at anytime
and at any location where a computer is available. Students can “match” the
best time of day and environment {o study with their leaming styles. In
addition, technology fosters communication, and students and instructors can
customize their communication to meet the audiences’ learning style.

Technology serves as a catalyst to life-long learning, an essential



professional behavior for all practicing physical therapists to provide cutting-

edge services as a clinician, consultant, instructor, and researcher.

Therefore, although it is important to “match” the preferred learning
styles in the professionat curriculum to foster positive learing, students must
be flexible and develop “adaptive” strategies to learn using strategies outside
their preferences in order to meet the demands of the challenging
environment. [n physical therapy education, the PBL. model and CAl have
fostered independent, self-directed learning. Understanding the rationale of
using the least preferred teaching methods may increase student learning, in
particular when leaming experiences demand the student to fearn “outside” of
hisfher own preferences. The CS learner, which i§ the predominant learner in
this study, is requested to learn in a manner that is typically more
characteristic of a CR learner, for example, the use of CAl. Increased
exposure to the “least preferred” methods over time may foster the CS
learner to “adapt’ and to employ effective strategies in the use of the “least
preferred” methods. Moreover, this eclectic approach provides opportunities
to simuiate learning experiences that may be the preferences of their clientele
in the practice setting, thus, enhancing their abilities to provide improved
physica! therapy services through instruction congruent with the client's

preferences.
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Instructional Activities

From the results, the ranked averaged means of the instructional
activities point to respondents who prefer a practical orientation, with the
desire to be active learners and participate in the learning by “doing”. These
characteristics are in concert with the Gregorc CS learning style, the
predominant dimension in both the singié and “dual” learning styles. In using
the Learning Style Inventory during the academic year 1975-76, physical
therapy students have indicated a high preference to learn by direct
experience, and to have coursework that is logical and clearly organized, with
specific details given for assignments and requirements (Payton et al., 1979).
They prefer to learn by listening. Furthermore, this sample is not strongly
inclined to reading, act independently, work alone, or compete with others,
nor is there a desire for the teacher to be an authority figure. The described
profile of the CS leamer represents the majority of physical therapy students
in the past and in this study.

As detailed in the findings, the factor analysis of the 20 instructiona!
activities items identified four components that explained the majority of this
scale’s variance. |A-1 (Naturalistic Learning) reflected Gregorc's CS
preferences as the top two loadings as well as the fourth loading (hands-on
practice, practical application, and demonstrations). The third and fifth
loadings represented CR preferences (simulations and critical issues). The

only other pattern worth mentioning is 1A-IV (Traditional Learning) where all of
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the loadings were categorized as AS preferences (lecture, textbooks,
handouts, and documented evidence).

Aithough students’ indicate specific preferences, faculty should not
eliminate instructional activities that are identified as the least preferred.
Careful scrutiny of the functional skills students require to practice as a
professional clinician should be considered in the overall educational
experience. The least preferred instructional activities rank-ordered by mean
ratings are: interactive video, workbooks, drills, and audiotapes. The
workbooks and drills represent traditional means for leaming, and perhaps,
too time consuming for the “strategic” learner. However, these activities can
still serve as effective tool to. learn. The interactive video, which may consist
of creative repetition and problem solving, is an integral avenue for futuristic
learning through the use of technology and students need to develop skills to
benefit from this growing instructional activity. Although the use of
audiotapes in the classroom setting may be an “inactive” experience, it is an
excellent means to learn individually since it is a self-paced, non-visual
means to receive and reflect upon information, requiring an overt action
(Whitney & Caplan, 1987). The use of audiotapes can be managed easily
while driving in the car. All of the instructional activity scale items demonstrate
acceptable factor loadings in the four-factor principle components analysis.
The “adaptive” leamer develops multi-faceted skills to learn and although

preferences are identified, strategic skills are essential to meet the challenges



of a fast-paced environment and to empower the clientele to learn in their

natural ways, which may or may not match the attending physical therapist's

preferences.

Learning Styles versus Teaching Method and Instructional Activity

Preferences

The third research question ascertains whether significant differences
exist between students’ grouped by learning styles and their preferences for
both teaching methods and instructional activities. Logical relationships
between learning styles and preferences are not supported by the results of
either the Pearson product-moment correlation (see Tables 9 and 10) or the
ANOVA (see Tables 11 and 12). The latter statistical analysis revealed
minimal difference between or among the learning style groups, making it
difficult to validate the Gregorc model in entirety.

Past research has raised some conflicting results. A subgroup of 35
female physical therapy students indicated that they preferred learning that is
tangible, specific, and laden with general principles and concepts (Rezier &
French, 1975; Rezler & Rezmovic, 1981). The predominant personality type
was the ESTJ (extrovert-sensing-thinking-judgment). This type describes an
individual who attends to the outer worid of people and things in action, and
tends to be realistic practical and observant with a focus to analyze, weigh
the facts, and be objective. Moreover, this type prefers to live in a pianned,

decided, orderly way. Studies have indicated that the preference in the



personality types of sensing and judging are related to the Gregorc CS scale;

feeling and perceptive preferences to AR; and intuition and perceptive
preferences to CR (Drummond & Stoddard, 1992; Borokos et al., 1992
Harasym et al., 1995a, 1996). However, in another investigation, the
association of learning styles was not evident, nor are there any significant
differences between learning styles and preferences for small group case
discussion and [ecture format using the Learning Style Inventory (Fox, 1984).

In regard to the association of Gregorc leaming styles with the
teaching methods and instructional activities factors, only a few significant
relationships were found. AR preferences, in contrast to AS preferences,
were associated with the component, TM [: Collaborative Teaching (positive
mood, mood of class, personalized class, content expert). In accordance to
the GSD model, the first three items were listed as AR preferences. The CR
preferences were strongly related to the TM I Self-Directed Teaching
methods (individual study, creative products, think for self, trial and error),
which were also included in the CR profile delineated by Gregorc. CS
preferences were positively associated to TM IV: Structured Teaching (trial
and error, orderly class and lab), and negatively associated to CR
preferences, which consisted of independent learning, thinking for one seff,
trial and error. It is interesting to note that the first and third comparisons
demonstrated the identical abstract or concrete perception dimension;

however, these comparisons demonstrated significant inverse correlation of
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the bipolar continuum order dimension, sequential and random. In terms of
the instructional activities, CR preferences were evident for 1A 1I: Sensory-
Driven Learning (use of media, interactive video, audiotapes, drills), in
contrast to the signiﬂcant inverse correlation with CS preferences. Another
inverse relationship was the CS preference for IA-IV: Traditional Leamin'g
(lecture, textbooks, handouts, documented evidence), in comparison to the
CR leamer. Although the instructional activities of Traditional Learning was
characteristic of the AS learner in the GSD model, perhaps, the bipolar
dimension of ordering (sequential or random) was more indicative of student
preferences rather than the construct of leamning styles proposed by the GSD
model.

However, even correlations that achieved statistical significance as
described above were of little practical importance. With ali significant r?
values less than 0.10, only a small fraction of the variation in the teaching
method and instructional activity preferences of these respondents was
explained by their GSD scores. Therefore, it is fair to conclude that, among
members of this sample, the GSD is not a useful tool for predicting teaching
method or instructional activity preference. Whether this lack of association is
due to inherent limitation in the Gregorc model, validity of the teaching
method or instructional activity scales, or the unique characteristics of the

population sampled is unclear. The latter explanation is at least plausible,



given the unexpected high proportion of respondents exhibiting the “dual®

learning styles profile.

These conclusions are similar to the study by Carrier et al. (1982) who
assessed the relationship of leaming styles to preferences for instructional
activities of dental hygiene students using the Kolb Leaming Style Inventory
and the Instn.ictional Activities Rating Scale. The factor analysis of the 13
instructional activity items produced three factors labeled: traditional
classroom activities, self-instructional methods, and interpersonal, group-
criented activities. Using additional analyses, the findings noted that
divergers (similar to Gregorc's CS learning style) preferred interpersonal,
group-oriented activities.

The results of the ANOVA analysis confirmed only two significant
differences in the respondents’ mean teaching method factor scores by three
of the five predominant learning style groups, consisting of the GSD learning
styles (CS, AR, AS, CR), as well as the “dual” group. The findings of the
Scheffee post-hoc comparison pointed to the CR students, over the AR
students, as having a predilection for the items listed under TM-Ili; Self-
Directed Teaching (individual study, creative products, think for self, trial and
error). The first, third and fourth items were designated characteristics of the
CR learner in the Gregorc model. The second item was listed as a quality of
the AR learner, however, in creating products, an individual must “invent new

ways” which is demonstrated by CR learners. These findings are further



supported by the strongest positive significant relationship observed between

respondents’ preferences for Self-Directed Teaching and their CR subscale
scores. Therefore, the preference of CR learners for teaching methods in TM-
ll: Self-Directed Learning is partially supported by the results of the ANOVA,
and the bivariate Pearson product-moment correlation, and is in general
agreement with the theoretical framework of the GSD CR learer.

The second major result reveals that CS students, over the CR group,
demonstrate a significant preference for the activities Iistéd under TM-IV:
Structured Teaching (programmed instruction, orderly class and lab). Both of
these items are characteristic of the CS learner as delineated by Gregorc.
These findings of CS preferences for Structured Teaching Methods are
further confirmed by the significant positive correlation of the CS subscale
scores, and the signiﬁcant negative correlation of the CR subscale scores.
The preferences of the CS leamer are partially supported 'by the results of the
ANOVA and the bivariate Pearson product-moment correlation, and are in
concert with the CS learner profile as advocated by Gregorc. However, it is
interesting to note that the instructional activities factor scores does not
reveal any statistical difference when compared to the five learning styles.
Preference Differences by Learning Styles Dimension: Sequential versus
Random |

Since there was little support of the primary research hypothesis, a

decision was made to explore whether respondents classified on the
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dichotomous poles of the two Gregorc dimensions demonstrated significant
differences in their teaching method or instructional activity preferences. The
abstract versus concrete continuum addresses the differences in perceiving
information, with and without external stimuli. The sequencing versus random
continuum compares the ability to organize data in a linear fashion with
precise, progressive, logical communication, in contrast to random processing
of information, which uses an interwoven pattern of information, allowing one
to address diverse pieces of information simultaneously.

An independent sample t-test reveals no factor score differences
between the studenis categorized as concrete leamers and those
categorized as abstract learners. However, three significant differences arise
between the sequential and random dimensions, one for teaching methods
and t§vo for instructional activities. For teaching methods, TM-IV (Structured
Teaching) denotes that the sequential factor score is greater than the
random. This outcome may be supported by the fact that sequential learners
do gravitate to the teaching methods listed under Structured Teaching, such
as programmed instruction, and an orderly ¢lass and lab.

For instructional activities, 1A-ll (Sensory-Driven Learning) revealed
that the mean of the group categorized as random learners is greater than
the mean of the group categorized as sequentia! learners. In addition, IA-IV
(Traditional Learning) depicted the mean of the group designated as

sequential learners greater than the mean of the group designated as



random learners. These findings are supported by the fact that random

leamers seek the activities listed in Sensory-Driven Learning, including use of
media, interactive video, audiotapes, and lastly, drills, in the sense that this
allows for trial and error discovery and probing questions. On the other hand,
Traditional Learning is the environment that sequential learners feel more
empowered to learn.

‘Adaptive” Learning Styles Throughout Education

As students enter the professional phase of their education, they move

from primarily group didactic classes to individualized leaming experiences.
Although the teacher-structured instruction is the typical mode of delivery in
education, there is increased independence in leaming styles at the
conclusion of health professions education, _in particular, physical therapist
education (Rezler & French, 1975). Occupational therapy students prefer
learning styles that include teacher-structured, concrete characteristics.
However, there was a higher preference for the abstract mode primarily by
the entry-level masters occupational therapy students and for students
identified as high achievers (Llorens & Adams, 1978, Rogers & Hill, 1980).

In contrast, dental students’ preference for CS increased significantly
as they progressed toward graduation, atluding to the influence of institutional
learning environment. This reinforces students’ initial predisposition of CS in
the 4-year longitudinal analysis (Hendricson et al., 1987). Students are

confronted with new and different learning experiences where students have



to think and response spontaneously, as evidenced by a lower percent of CS

scores and higher percent of dual LS during clinical internships. This is
evident in the relationship between occupational therapy student learning
styles and clinic performance, where significant correlations between logical,
sequential learning styles and clinical performance in physical disabilities are
preduced, however, inversely related to clinical perfformance in mental health
(Stafford, 1986).

The bipolar dimensions of sequential versus random is also supported
by research (Joniak & Isaksen, 1988; Harasym et al. 1995a, 1996). in two
studies using factor analysis, Harasym et al. (1995a, 1996) concludes that
CS-CR and AS-AR reveal the mediation ability of ordering according to the
two bipolar scales, sequential and random, irrespective of the concrete or
abstract dimensions. In assessing the construct validation of the GSD
through confirmatory factor analysis using LISREL 7, O'Brien (1990) also
presents findings more reflective of the bipolar continuum of sequence-
random. It is unclear whether this is due to inherent limitation in the Gregore
model, or the unique characteristics of the population sampled. The latter
explanation is at least plausible, given the unexpected high proportion of

respondents exhibiting the “dual” learning styles profile.
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CHAPTER VI
SUMMARY

Given that physical therapy programs naticnwide have similar stringent
admission standards, emphasizing high academic achievement, it is probable
that New Jersey physical therapy students studied here are representative of
physical therapy students nationally. Among the member of this sample, the
hypothesized relationships between [earning styles and preferences in
teaching methods and instructional activities are only partially supported.
Students grouped by leaming styles do not differ significantly in their
preference for teaching methods and/or instructional activities. The
relationships depicted are not strong in terms of predictability, therefore, the
GSD is limited in utility in predicting the teaching methods and instructional
activities in relation to the physical therapy students’ learning styles.

The observed failure of the Gregorc model to help predict students’
preferences for teaching methods and instructional activities may be
attributed to a number of reasons. Prior studies have identified two
weaknesses in the test format. Students’ adaptive abilities may be the result
of “dual” learning style_s and the highly competent student sample. The

selection process is another source of influence where physical therapy



applicants may be chosen to ensure that they possess qualities that are

similar to faculty personalities.

The system of evaluation, a component of the institutional effects, may
be the “single most powerful factor influencing student's learning style”.
(Hendricson et al., 1987, p.176). In addition to teaching methods, other
influential factors that can dramatically affect learning style are the dominant
educational approach of faculty, course work demands, the nature of the
subject, and changes in the learning environment (didactic courses to patient
care clinicat affiliations). Students aiso analyze the prevailing teachingftesting
system, in order to take calculated steps to reach their goal of the highest
possible grade using a trade-off of study time and effort. This strategic
learner has developed a system appraisal to adapt to changes in faculty
teaching and in student evaluation.

One can speculate that despite the partial support of the findings, an
effective learning environment may require a “match” of learning styles
between the student and instructor/peer to promote motivation and student
achievement, The instructor must self-assess and learn how to diversify their
teaching methods and instructional activities to address the varied learning
styles in the class, lab, or clinical affiliation. Understanding one's own learning
styles can enhance communication with “unmatched” learning styles, in
particular between students and instructor. Moreover, faculty has the option

to select “mismatched” teaching methods and/or instructional activities to
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further expand students’ adaptive skills and “coping” strategies essential to
learning. In addition, faculty will “match” students’ learning styles that do not
occur frequently, providing them with learning opportunities that are natural,
especially for the infrequent learning styles. In the role of the practicing
physical therapist, the use of learning styles to augment communication can
also enhance the relationship of the physical therapist and the client.

In conclusion, there are three competing speculations as to the results
of this research project. First, the Gregorc Style Delineator is only partially
valid as originally postulated, although some relationships are consistent,
such as the bipolar dimensions of sequential and random. Secondly, it is
possible that the guestionnaire, which consists of preferences in teaching
methods and instructional activities scales, may not be valid. Lastly, the
concept of the “adaptive” learner does warrant serious attention, especially in
light of the unexpected number of dual leaming styles. This is a legitimate
alternative explanation for the outcomes of this study. The physical therapy
students sampled demonstrated a high level of successful post-secondary
education with learning experiences in diverse environments. Therefore,
these students may demonstrate less inclination to one concentrated learning
style.

Further research is warranted, with larger sample sizes, to investigate
the development of learning styles in longitudinal studies. In addition,

investigations should focus on the relationships of learning styles and the



educational process. It is important to explore the relationships of learning

styles of student and practicing physical therapists and education, which

fosters professional growth, knowledge, and skills essential in the ever-

changing health care arena.

Recommendations for Further Study

1.

Test the statistical validity of the Gregorc Style Delineator in regards to
the purported learning styles and the bipolar dimensions of sequential-
random.

Survey students in physical therapy education in the United States to
ascertain the learning styles profile, including the dual learning style,
and any relationships with demographic information, as well as
teaching methods and instructional activities in a longitudinal study.
Determine the “adaptive” strategies of students with “dual” learning
styles in a longitudinal study.

Investigate current evaluation systems, including the course grade
achievement, used in physical therapy education and its influence on
students’ learning styles. |
Compare the different learning environments in physical therapy
education (traditional classroom, lab, problem-based leaming, clinical

affiliation) and its influence on students’ leaming styles.



. Explore the selection process used in physical therapy education and

its impact on the overall student body leaming style profile when
compared to faculty learning style profile.

. Assess the effectiveness of student leaming and the “match” or
‘mismatch” of student/instructor leaming styles.

. Study the students’ ability to use their leaming styles profile in the
provisions of effective interaction and service delivery with clients.

. Ascertain whether high frequencies of single or “dual” CS and AR
student learning styles create “gaps™ that has limited the physical
therapy profession, such as limited number of researchers (AS) or
visionaries (CR).

10. Investigate the “match” of students’ Ieaming styles and preceptors in

clinical education.
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Current Prvchology: Research and Reviews, 11, 99-109

Gregore, AF. (1982c). Gregore siyle delineator: Development, technical and adminisiration manual. Maynard,
MA: Gabrie) Systems, Ine.

O'Brien, T.P. & N.C. Wilidnson {1992). Cogitive styles and performance on the National Council of State Boards
of Nussing Licensure Examination. College Student Jowrnal, 26, 136-166.

12 Outlie of Proposed Study: (Stale briefly but precisely what is to be done. if the study is to be
conducied according to & datalied profoocol of & ical company or olfer outside agency, includs
a summary here and sltach the Rl profocol as an sppendix. if the study involves the use of &
questionnaie or struciured inferview, aftech the text of such instrument's a5 an appendix. Note: CRIR
review focuses on tiie sclentific merft and adequacy of experimental design as well as on issuas

of safety and protection of confidentiality}

Asservbled a5 3 group, students will complete the questionnaircs {attached in appeodicss) insluding 1)
demographic information which conslsts of gender, age, and pumber of years of post-socondary education, 2)
scales including teaching wethods and  instructional sctivities, and 3) the Gregore Style Delineator
(GSD). mminﬁuuwinuwgdmwummm. as
coordinated with the cowrse instructors. Students will be informed that the activity is voluntzry, and those who
decide not 10 pasticipate may beave the dassroom for the next half-bour, The students will not be asked (heir pame,
and anonymity will be rmaintained, Upon completion, the questionnaires will be collested and the information will
be codod and analyzed.

13 Subjecis: (State the kind{s), ages, sex, and approximate numbers of suijects to be studied.
(ndicole the criteris for the selection of the proposed kinds end nunbers of sibjects. if popatations at
special isk (checkiisf) are fo be studied, provide the reason(s) for ihelr inclusion, Specify populalion
groups fo be excluded (e.g. pregnant women). The exciusion of women and minorkies in research
students must be specificatly justified, Indicate composition of control groups)
mmwmdwlmmwwwmmmmMmoﬂheUﬂwﬁiqof
Medicine and Dentistry of New Jersey/Kean Collcge and of the Univessity of Medicine and i

Usiversity (amm).mwmm«uwmmmnmmm Thergisa
potential of about 200 participants, of which there will be women and minoritics repiesented with (he other parts of
the typical stadent body, There is no control group,

14. MMMWNWMMWW&W
placebo, if any. mmmmmmmummwmmm
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information on efficacy and side effects. if none are to ba administered, enter this statemment: “No drugs
wif be given). .

ot applicable; no drugs wil be given

15, Blood Sampling: {Stafe the volume (o be drawn on each oceasion and the frequency of
sampling Fom the same subject. i none is fo be drawn, enfer this statement: "o blood wi¥ be drawn”).

Nof appicabée; no blood will be drawn

16, Safety: (Stale in adequale delsd any anticipated physical, mendal, or emnotiocial risk fo the
subyjects of this research activly snd the degree of fkelhood that & may ocowr. If no such risk is

anticipated, state why fhis is so0).

There is no risk involved as the students will complete a questionnale anonymously, and the
questionnairg fems consists of fopics reutinely used in the educalional selfing.

17, Confidentiality; (Describe in adequale detail what measures wif be faken fo prolect the
confideniiaiily of the dala fo be obfained and the subject’s rights fo privacy).

Confdertiaily will be assured since the students will not put thekr names on the questionnaires, &rnd
therg s no way (o identify who coimplered the questionnaire once & is collected. Sfudents will be informed

of thic prior to complating the questionnaire.

18. [nfoerned Cogsent; Complete an appropriate consend form {In §th grade language) utilizing
the checkdist in the attached Part B.

Where will the record's condaling the signed consent form be located(buitding and roonr #7

informed consent form is nol Recessary as the students will volunieer fo participale it completing (e
questionnsires and they will complefs the questionnaires anonymously. Students who decids nol o
parficipate wilf leave the room for s session without ramifications of the course grads.

WHo will oddain informed consent? Please Fst individual{s)iofe{s) it project.

Namefs) Rolefs) ont the Profect
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PART A

APPLICATION TO UNDERTAKE RESEARCH INVOLVING HUMAN SUBJECTS

Geperal Instructions

Federal and Institutional reguiations requlre that aH research involving human subjects including those
from whom organs, tissues, fluids, o ether materials would be dedved, or who could be identified by
personal data, is subemitied, prior 1o 1S initiation, for review and approval by the Comittea on Research
and Institutional Review (CRIR) serving UMDNJ-School of Heallh Related Professions). Research ang
Sponsored Programs for each separate research project In accordance with the directions thal follow:

A _Exemol Activilies:  Federal reguiations provide that centain kinds of research activities involving
human subjects are exempl from the requirement of full CRIR review. These ane listed in Appendix A, p.9
An Investigator requesting such exemption must subimit an origina) and three coples of a carnpletely filled
out application. The specific paragraph(s) of the Federal guidelines {Appendix A) must be cited on the
checklist. The matesial will be reviewed promptly by the CRIR. If exemption ¢an be granied, the
investigator will recetve fommal nolification of approval. If exemption cannot be granted, the Investigator
will be notified and requested 1o submil under anather calegory.

B. Exppciied Review:  Federal reguiations provide that cerlain other kinds of research activities
involving human subjects can be submitted for expedited review. These are listed in Appendix B, p.ii

An investigalor requesting expedited review must submil an original and three coples of a completely
filled out application. The specific paragraph{s) of the Federal guidelines {Appendix B) must be cited on
the checkdist. This material will be reviewed by at least one member of the CRIR and revislons may be
requasted. The investigalor will recelve formal notification of approval. If review by the full CRIR is
required the investigator will be requested to submil an additional {4 copies.
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€. Afl Ouher Protocols/Fult CRIR Review: AR reseanch nol covered by exempl or expediled procedures,
requires submission of 15 copies of a completely filled out application with the study prtoco and a
consent form for full CRIR review, AN of the elerents of consent mus be includad In Ihe written consent
form for each Study. A checklist for the consent form is attached, Deadfines for submission (o the
Chairperson of the Comunitice on Research and Institulionz| Review are listed on the aflached cover
memo. ;

Required Signaiures: At least one griginal of each submitted protocol must be personally signed by each
investigator(s} and countersigned by the chainman of each investigaiors academic depariment,

All research involving human subjects is carried out and reviewed under Ihe Multiple Projects Assurance
approved by the U.S. Public Heallh Service, Department of Health and Human Services. Copies of this
documend are avaitable in the Office of Research and Spansored Programs, upon request.

APPENDIX &
CODE OF FEDERAL REGULATIONS
TITLE 45: PUBLIC WELFARE
PART 45: PROTECTION OF HUMAN SUBJECTS

EMPT ACTIVITIES
Paragraph 46.101

(b) Unless olherwise required by Depariment or Agency heads, research aclivities In which the only -
invelvement of human subjects will be in one or more of the following calegories are exempt from this

policy

{1} Research conducted in established or commonly accepled educalional selings, involving normal
educalion praclices, such as (1) research on regular and special educalion instructional sirstegies, or (i)
research on the effeclivenass of or the comparison 2mong instruclional techniques, curricula, of
classroom management methods, unless () informalion obtained is recorded in such 2 manner that
human subjects can be identified, direclly or through idenlifiers finked to the subjects; and (b} any
disclosure of the human subjedds’ responses outside the research could reasonably place the subjedts al
risk of criminal or civil liabiiity or be damaging 10 the subjecs’ financial standing, employability, or
reputation

(2} Research involving the use of educational tests {oognitive, diagnostic, aplitude, achievement), survey
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procedures, inlerview procedures o observation of public behavior, unless: (please see a and b above)

{3) Research involving the use of educational tests (cognitive, diagnostic, aplitude, achievement), survey
procedures, interview procedures of observalion of public behavier Ihal Is not exempt under paragraph
{bH2) of this section, if:

) the human subjects are elected or appainted public officials of candidates for public office, or (i}
Federal statute{s) require(s} without exception that the confidentiality of the personally idenlifiable
information witl be maintained throughout the resezrch and thereafter,

{4) Reseacch involving the coltection or study of existing data, documents, reconds, pathologicat
specimens, or disgnoslic specimens, if these sources are publicly avallabla or if the Information is

recorded by the investigator in such a manner thal subjeds cannol be identified, directly or through
identifiers knked {o the subjects.

(5) Research and demonstration profects which are conducted by or subjedt to the approval of the
Depariment or Agency heads, and which are designed 1o study, evaluale, or olherwise examine;

{i) Public benefi or service programs; (i) procedures for otiaining benefits or sarvices under those
programs, (i} possible changes in or atematives 10 those programs of procedures; of (fv) possibie
changas in methods or levels of paymenl for benefils or services under those programs.

(G) Tasle and food quallty evaluation and consumer acceptance studies, (i) if wholesome foods without
additives are consumed o (i} If 2 food [s consumed thal conlalns a food Ingredient at or below Lhe level
anw for a use found lo be safe, or agriculural chemical or environmental contaminant a1 or batow (e lavel
found 9 be safe, by the Food and Drug Administration or appeoved by the Enviconmental Protection
Agency or lhe Food Safety and Inspection Service of the U.S. Depariment of Agricutture.

APPENDIX 8
COQDE OF FEDERAL REGULATIONS
TITLE 45: PUBLIC WELFARE
PART 46: PROTECTION OF HUMAN SUBJECTS

EXPECNTED ACTIVITIES

Paragraph 46.110 (Rst of categories)
Research activities invelving no mare than minimat risk and in which 1he only involvemnent of humans
Subjects will be in one or more of the following calegeries (camied out through slandard melhods)
may be reviewed by the institutional Review Board through the expedited review procedure
authorized in 45,110 of 45 CFR Parl 46.
(1) Collection of: hair and nail clippings, in a nondisfiguring manner, deciiuous teeth; and permanent
leeth if patient care indlcales a need for extraclion.
{2} Collection of excreta and external secretions including sweat, uncannulated saliva, placenta
removed al delivery, and amnictic Auid al Lhe time of rupture of the membrane prior fo or during
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labor.

{3) Recording of data from subjecis 18 years of age or older using roninvasive procedures routinely
employed in clinical pradlice. This incliudes Lhe use of physical sensods that are applied either Lo the
surdace of the body or at a distance ang do not volve inpu of:matter or significant amounts of
energy inlo the subjecl or an invasion of the subject’s privacy. il 2150 includes such procedures as

weighing, measuiing heighl, tesling sensory acuity, electrocardiography, eleciroencephalography,
thermography,

detection of naturally occurring radicaciivity, diagnostic echography, and etectroretinagraphy.

I does not include exposure (o electramagnetic radiation outside the visible range (for example,
X-rays, microwaves). )

(4) Collection of blood samples by venipunciure, in amounts nol exceeding 450 miliiers in an
eight-week period and no more often than two times per week, from subjects 18 years of age or
older and who are in good health and not pregnand.

{5) Colleclion of both supra- and subgingival dental plague and caleulus provided the procedure is
nol more invasive than routine prophylactic scaling of the teeth and the process s accomplished

in aﬁm:danoe wilh accented prophylactic techniques.

(6) Voice recordings made for research purposes such as invesligations of speech defects.

{7} Moderate exercise by healihy volunteers.

(8) The study of existing daie, dacuments, records, pathological specimens, or diagnostic specimens.

{9) Re=earch on individual or group behavior or characteristics of individuals, such as studies of
perception, cognition, game theory, or lesl development, where the investigator does nol maniputate
sublecis’ behavior and the research will nol involve stress Lo subjects.

{10) Research on drugs or devices for which an investigational new drug exemption or an investigational
device exemplion is nod required,
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UMDNJ-SCHOOL OF HEALTH RELATED PROFESSIONS
COMMITTEE ON RESEARCH AND INSTITUTIONAL REVIEW (CRIR)

NOTICE OF APPROVAL

CRIR PROPOSAL NUMBER_190
(Refer to this number when making inquiries)

PRINCIPAL iINVESTIGATOR: Valerie G. Olson, M.S., P.T.
CO-INVESTIGATOR(S): Craig L. Scantan, Ed. D.

PROTOCOL TITLE: Relationship of Leaming Styles to Preferences for
Teaching Methods and Instructional Activiies

PROPOSED DATES OF STUDY:
NATURE OF REVIEW:
FULL__  EXPEDITED____ EXEMPT_X
TYPE OF APPROVAL:
APPROVED _X ___ CONDITIONAL APPROVAL____ NOT AFPROVED

COMMITTEE MEETING DATE: N/A
Please note the following requirements:

ADVERSE REACTIONS: If any serigus, unexpected adverse reactions occur as a
result of this study, you must notify the IRE Adminisirator immediately.

CONSENT EORM: All Research Subjects should receive a signed copy of the consent
form. (This requirement is waived)

RENEWAL: You are required to apply for renewal of approval at least annually for as
long as lhe study is active,

A L A— Date:_4 October 1999

Carlos Wilson Pratt, Ph.D.
Chairperson
Committee on Research and Institutional Review
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GRADUATE PROGRAMS
in the HEALTH SCIENCES
Secon Hall University « McQuaid Hall

South Orrange + New Jersey 07079-2685
(973) 761-7143

September, 1999

Dear Swdent,

Thank you for participating in this research project, which is a partial requirement for my
dissertation. As 2 doctoral candidate, |am investigating students’ preferences of
1eaching methods and instructional activities. There is some research in the health-care
disciplines, but a few limited studies exploring the preferences of physical therapy
students. Participation in this project is voluntary and you will not be putting your name
on the questionnaire.

I will be collecting the data from the questionnaires, then analyze and pool the data so
that students who completed the questionnaire cannot be identified. The analysis will be
performed on the groups of anonymous data and not individually.

If you would like the outcomes of this study, please leave me your name and address,
and I will send you the resulis upon completion of this project at the end of the year.

Your efforts are greatly appreciated and contribute to the field of physical therapy
education.

Sincerely,
Wlooe Bfson MS T

Valerie Olsen, MS, PT

OFFERED IN COLLABORATION
SETON HALL UNIVERSITY - School of Graduate Medical Education
UNIVERSITY OF MEDICINE & DENTISTRY OF NEW JERSEY . School of Heslth Related Professions
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RV GATIQN OF STUDENT LEARNIN YLES

L BIQOGRAPHI VENTORY

INDICATE YOUR SEX:
Female Male

INDICATE YOUR AGE N YEARS AT YOUR LAST BIRTHDAY: -

WHICH ONE OF THE FOLLOWING DESCRIBES YOUR RACE OR ETHNIC ORIGIN?
__ . American Indian or Alagkan Native
o Aftican American/Black (not of Hispanic Origin)
_—_ White {not of Hispanic Origin)
—— Asian or Pacific Islander
__ Hispani¢/Latino
. Cther

WHAT YEAR ARE YOU IN YOUR PROFESSIONAL PROGRAM?
Year] Year 2 Year3

HOW MANY YEARS OF COLLEGE SINCE HIGH SCHOOL? :

Of the number of years afier hizh school, how many ar¢ full time?
Haw many are part time:

IN. GREGORC STYLE DELINEATOR

READ THE DIRECTIONS WITH THE PROCTOR AND THEN COMPLETE THE GSD TOOL, ON
THE FOLLOWING TWO PAGES.
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GREGORC STYLE DELINEATQRT™
RESEARCH INSTRUMENT

DIRECTIONS

Belore siarting with the word matrix on the next
page, carefully read all seven of the following direc-

13ons and suggestions:

1. Reference Point. You must assess the relative
value of the words in each group using your SELF
as a reference poing; that is, who you are deep

down, NOT who

1o be. THE REAL YOU MUST BE THE
REFERENCE POINT.

you are at home, at woek, aL
school or who you would like to be or feel you ought

2, Words. The words used in the Gregore Si/ife

Delinearor mauix are nog

paraiiel in consinsction

nor are they all adjectives or 211 nouns. This was
dons on pusposs. Just react to the words a3 they

are presented.

Example

3. Rank. Rank in order the ten
se1s of four words, Put & V4™ in
the box above the word in each
set which is the best and most
powerful descriptor of your
SELF. Give a“3" to the woed
which is the next most like you, a
“2" to the next and a "1™ to the .
word which is the leasz descriptive
of your SELF. Each word in » 56t
must have aranking of 4, 3, 2 or
1. o two words in a set can have
the same rank.

4 = MOST descriptive of you

maon

3

stars

I

elands

1 = LEAST descriprive of you

4_ Resct. To rank the words in a sct, react o your
first imprassien_ There are no “right™ or “wrong™
answers. The real, deep-down you is best revealed
theough a firsl impression. Go with it. Analyzing
each group will obscure the qualities of SELF sought
by the Delineator.

5. Proceed. Continue 0 rank all ten vertical columns
of words, one set a1 & lime.

6. Tim¢. Recommended time for word canking: 3
minutes.

7. Start. Turn the page and stari now.

Copyright © 1982, Antheny F. Gregore, Ph 3

All righis resceved. No part of this

includisg photocopying, without the writtes auth

duccd or fransmiited in any foem oc by any meam,

@y be eop
L wion af

pyTight dumer, except whert permitied by fow,
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z

WORD MATRIX

atig

L

objetiive

evaludtive

AcAitive

fntuitbye

[ ]

perfecuonist

fe1enrch

colarful

rifth-feker

& L

W practical
qm ratiensl
[ 1] Tiwchy
Jedgmcnual
[
insighelul perceplive

caneful

with detail

AWLrc

trearive

g

24

thorough realistic ordescd porséatone predust
aciented

logical rederentinl prool unalyricad judge

! ||

spoatineous empithy avivned angrbdcic persan
gricated
Irguide iamowative i uHi- caperimentiag practical
shooter salutigns dreamer

PUILISHED #Y
GRECORC ASSOTIATES, INC. Adapted on 9/13/9¢

O OX 381
COLWWMHA, CT ¢al)?

115

Reproduced with permission of Anthony F, Gregorc, Ph.h.



Cover Letter and Survey Tool

118 TEACHING METHODS

Appendix C

INSTRUCTIONS: Listed below are different teaching methods am instructor ean use. Circle the
number (he best represents your preferences in teaching methods.

tus

Uses wial and error discovery

Atit]

Priferred

Hishly

Preferred |

| Uses programmed instruction

Fosters creative products

Giuides individual study

Enforces orderly classroom
and lab

o | I e fk [

td {m [l |t |

FACIEIEIES

LA LA LA [Ls

Assigns optional reading

(%]

F 9

W

Insists students think for
{hamselves

w

Provides manuals and projects

Enhances the mood of the class

LYIES ]

F

w

Teaches from 2 base of content
capertise

L]

(YR ¥EY I9)

F-Y

L

Personalizes the ¢lass

{ Provides leng-range planning

Promotes a positive mood

Graploys compruier-zided
information

[ VP PO

b w2 a |

| | L

AN

LA LA LA LA

Iv. STUDY §.

INSTRUCTIONS: Listed below are different study settings students can use in outside of class.

Circle the nemher the best represents your preferences in study times.

Informal

Not

Profeyred

I\'z'ulra_l

" Highity

Prefeered

Quiet

Solo study

Bright light

Group

Mo eating

Soft music

Mavement

[PFIEFFY FPPY TP PPy POV VR TP

Eating

Fotmal setting

Ne mavemeat

Dim light

Loud music

== === =] == ==

[NIINY[R]IXRINY IR PREIN] NS NI N] X PN)

Nl | el [N d s | s

Do | B | e e | B e | ] e | Y P | P | )

A e e um s s s [ on en e bs L g LA
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AL DY Tin

INSTRUCTIONS: Listed below are differeat study times students chn use outside of elass. Circle the
number ihe bast represents your preferences in study times.

Xol Neuer! . Highty

Picferred ) - Preforied
| Early moming 1
i Mid-moming
! Lawe moming
| Early zRemoon
Late afiemoon
Early evening
Evening
[ Late evening

i e | | e || B |

R R DR RS PR Y P
LEILSALSELNE WY L8] PN PN
[ [Py (IS Y FIRY FOFY P Y
o ea | ua ua o ua fua

h I VITI

INSTRUCTIONS: Listed below are different instractional acrivities students can use in 4 elass.
Cirele the number the best represents vour preferences in instructional activities.

Mem - Neutral Highly
e R Preferred .
I Experiments 1 2 3 4 5
: Leeture 1 2 3 4 5
| Persoanal Content { 2 3 4 3
Textbaoks 1 2 3 4 5
! Group discussion 1 2 3 4 H
i Workbooks 1 2 3 4 5
© Handouts { 2 3 4 5
Simulations 1 2 3 q 5
Mini-lectures 1 2 3 4 b
["Audiotapes 1 2 3 4 s
_ Use of mediz i 2 3 4 5
i Drille 1 2 3 q 3
; Demonstrations ] 2 3 4 5
| Pracrical application 1 2 3 4 3
| Critical issues 1 2 3 4 ]
. Documented evidence | 2 3 4 5
1 Individual wark 1 2 3 4 5
| Theme instead of defail 1 2 3 4 5
i Hands-on practice 1 2 3 4 5
| Tatersctive video 1 2 3 4 3

THANK YOU FOR YOUR ASSISTANCE!

Cuestionnaine Mingl



Component Matrix

TRIAL/ERROR

PROG
INSTRUCTION

CREATIVE PROD
INDIVIDUAL
STUDY

ORDERLY
CLASSRM/LAB

OPTIONAL
READING

| THINK FOR SELF

MANUALS/PROJE
CTS

MOOD OF CLASS

CONTENT
EXPERTISE

PERSONALIZED
CLASS

LONG-RANGE
PLANNING
POSITIVE MOCD

COMPUTER-
AIDED INFO

Appendix D

Factor Loadings for All TM Scales

Component

1
-5.037E-02
9.662E-02

321
297
289

130

246

479

.746
.629

537

547

728
159

473
=127

507
.662
8.206E-03

.266

678
178

-.245
-8.875E-02

-.299

-1.428E-02

-.316
183

Extraction Method: Principal Component Analysis.

a 4 components extracted.

3
-.409
2330

=311
-7.327E-02
647

425

6.061E-02
241

- 137
.261

-470

-1.768E-02

-.184
193

118

4
6.165E-02
126

.303
273
.236

-.499

-.146
-.251

2.666E-02
-3.784E-02

-175

-5.580E-02

7.913E-02
- 135
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Rotated Component Matrix
Component
1 2 3
TRIALJERROR -9.892E-02 548 -.101
PROG 5.086E-03 5.412E-02 -271
INSTRUCTION
CREATIVE PROD A77 716 -5.188E-02
INDIVIDUAL 2.875E-02 744 .60
STUDY
ORDERLY 4.895E-02 -7.017E-02 .335
CLASSRM/LAB
OPTIONAL -9.016E-02 -7.228E-02 .708
READING -
THINK FOR SELF -4 49TE-02 .551 485
MANUALS/PROJE .295 9.199E-02 531
CTS
MOOD OF CLASS .788 3.803E-02 5.742E-02
CONTENT 510 -2.681E-02 .354
EXPERTISE .
PERSONALIZED 729 -1.241E-02 -106
CLASS
LONG-RANGE 484 108 204
PLANNING
POSITIVE MOOD .809 7.339E-03 -3.716E-02
COMPUTER- 3.138E-02 5.014E-02 312
AIDED INFO

119

4
=277
.765

3.948E-02
159

662

-6.176E-02

-6.129E-02
7.692E-02

A14
.285

-.293

7.245E-02

A21
5.704E-02

Extraction Method: Principal Component Analysis. Rotation Method: Equamax with Kaiser

Normalization.

a Rotation converged in § iterations.



Component Matrix

EXPERIMENTS

LECTURE
PERSONAL
CONTENT
TEXTBOOKS

GROUP
DISCUSSION
WORKBOOKS

HANDQUTS
SIMULATIONS
MINI-LECTURES

AUDIOTAPES
USE OF MEDIA
DORILLS

DEMONSTRA-
TIONS
PRACTICAL
APPLICATION

CRITICAL
ISSUES
DOCUMENTED
EVIDENCE

INDIVIDUAL
WORK
THEME

HANDS-ON
PRACTICE

INTERACTIVE
VIDEC

Appendix F

Factor Loadings for All IA Scales

Component

1
351

2.380E-02
271

122
506

545
.288
609
.381

464
500
571
RIE

.565

458
258

.397

481
492

556

2
-.235

664
3.365E-02

518
-.397

3.267E-03
443
-7.609E-02
106

265

187,

-8.528E-02
- 104

-222

118
426

211

-2.103E-02
-.346

2.019E-02

Extraction Methed: Principal Component Analysis.
a 4 components extracted.

3
-6.124E-02

277
144

-4.835E-02
-.161

-118

193

228
5.755E-02

-.495
=317
-236

219

.389

418
-149

5.676E-03

=112
406

-.496

4
3913E-02

119
646

.294
426

500
-.102
=172
-.361

-7.106E-02
-421
-8.8612E-02
-.258

-8.413E-03

-1.361E-02
3.143E-02

8.502E-02

-6.583E-03
-8.673E-02

-7.105E-03
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Rotated Component Matrix
Component
1
EXPERIMENTS 239
LECTURE -5.192E-02
PERSONAL 3.629E-02
CONTENT
TEXTBOOKS =212
GROUP 1193
DISCUSSION
WORKBOOKS 9.754E-02
HANDOUTS 200
SIMULATIONS 605
MINI-LECTURES 360
AUDIOTAPES -8.559E-02
USE OF MEDIA .188
DRILLS 259
DEMONSTRA- 575
TIONS
PRACTICAL 671
APPLICATION
CRITICAL 519
ISSUES
DOCUMENTED 113
EVIDENCE
INDIVIDUAL 157
WORK
THEME 236
HANDS-ON 01
PRACTICE
INTERACTIVE 2.535€-02
VIDEO

2
209

- 126
=155

8.080E-02
217

241
138
258
330

691
699
.528
231

4.180E-02

4,849E-03
A0

238

370
-5.192E-03

691

3
244

-4.945E-02
661

204
691

684
-6.968E-02
118
- 471

AN

-158

217
6.834E-03

257

31
3.871E-02
205
222
182

278

121

-152
715
224

528
-.244

156
.513
A07
146

.183

V133
-3.846E-02
4 560E-02

3.639E-02

332
496

293
4 980E-02
-9.813E-02

-1.301E-02

Extraction Method: Principal Component Analysis. Rotation Mathod: Equamax with Kaiser

Normalization.

a Rotation converged in 7 iterations.
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