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Abstract
Learning Styles of Adults in Educational Centers
Dr. Linda Seifert
Dr. Francesco Sofo, Chairman
Given the median age of today's workforce and the aging of the
workforce, it was appropriate to examine learning styles of adults. This
knowledge is necessary for facilitators of adult educational programs to
provide adults a learning environment that can provide maximum
opportunity for adults to learn.
The research problem, that learning styles do not change as people
age, was addressed. People will resort to different styles when situations
necessitate they do so to learn a particular item. The data revealed that
environmental factors have different effects on people's learning styles.
Implications of this study are far reaching into many areas of research.
An implication is in the area of child psychology, as to "when are learning
styles acquired?" This research has implications of holistic education theory
of the individual learners and with added factors that may be influencers of
history and conditions. The complexity of learning styles is influenced by
background experiences of learning, as opposed to the basic cognition
acquisition generally utilized. There are undisputed facts that: no thing

succeeds llke success, and nothing improves the likeliliood of repeated
actions llke a value added or a "good" feeling about an experience. Learners
will try to replicate situations they find to be successful as much as possible.
The things learners can control are: selecting the course as close to the time
they like for study purposes, day of week, length, etc., and choosing an
instructor, which may be influenced by gender, nationality etc. Also, the
style of the class format influences their choices.
Learners may not understand the mechanics of "Matching Their
Learning Style to the Teaching Style", but 'they do understand their llkes and
preferences. Learners will not understand all they are attempting to
accomplish in their search for achieving this match, but professional
educators must recognize these influences and assist the learners by helping
match the style of instructional techniques with the learning style of the
adult learner to maximize the learning experience.
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Chapter One
Introduction
One of the highest priorities for organizations, governments, and
educational institutions is to continuously educate the adult workforce. This
priority is illustrated in the activities begun by institutions both in the United
States and the United Kingdom (Dixon, 1999). A major organization has
recently opened a Learning Center for Adults which promotes continuing
education and General Education Development (GED) testing, and it is
planning on opening another one soon. The learning center will be used as a
"best practice" in adult learning for other organizations (Berti-Camp, 2001).
Lukas, Hult, and Ferrell(1996) argue "organizational learning is
considered by many scholars as a key to future organizational success".
Schon (1975) describes a learning organization as involving individual
learning, where the individuals develop the ability to critically and creatively
think. These individuals learn how to work together to achieve both
personal and organizational goals. Thus, adult learning becomes an integral
part of a learning organization and the adult learning facilitator is an
essential component of this learning. Facilitators should understand how
and why individuals learn (Larsen, McInerney, Cyquist, Silsbee, & Zagonel,
2002).

Learning organizations are the ones that learn fiom their experiences
and build for the future. Providing opportunities for individuals to learn and
develop has become a priority for organizations wishing to compete
effectively in a global economy (Farrell, 2000). The 2000 budget for the
State of New York emphasized the priority of the maximization of learning.
The budget called for placing $500 million into assistance for high-tech
industries' academic research and workforce retraining (Walsh, 1999).
There are two trends in the United States: the growth of the service
sector and the declining number of younger workers. There are
approximately 32 million Americans 65 years of age or older. It is estimated
this number will double by 2030. Furthermore, in 2030, one third of the
population will be 55 or older, increasing the median age fi-om the current 33
years to almost 42 (Prenda & Stahl, 2001). The ratio of younger to older
workers is now 5: 1. This will continue to decrease until reaching a 2: 1 ratio
by the year 2030 (Population Reference Bureau, 1998). Service sector jobs
such as restaurants, hotels/motels, cleaning services, and at home data
processing services provide more flexibility for workers by utilizing flexible
work schedules. This flexibility will have a positive effect for the older
workers.
Many organizations in both the United States and the United Kingdom
are now finding that staff turnover has reached an alarmingly high rate of

approximately 20% each year. High turnover rates have created a need for
business and industry to provide an orientation process to better prepare
incoming personnel. Incoming personnel are in the classification of older
workers (55 years of age and older). Businesses presently look more
favorably upon hiring older workers than previously. Some reasons given
for the changing attitudes are: older workers miss fewer days of work and
do not change jobs as often as younger workers. New worker preparation is
costing business and industry approximately $1,000 per worker per year
(Dixon, 1999).
Workforce number fluctuations and transforming the workforce will
continue, causing the need to prepare the adult workforce far into the
Twenty-first Century. Also, the expanding economy has brought about a
shortage of qualified workers, thus creating a wave of older adults returning
to educational settings (Dixon, 1999; Snyder, 1998; Walsh, 1999).
Returning adults need a positive learning environment to ensure
maximization of their potential. The adult's learning potential is increased
when instructional facilitators possess and utilize essential knowledge about
learning styles (Tennant, 1990; Truluck & Courtenay, 1999).

An urgency to integrate advanced learning style knowledge with
traditional occupational and academic basic slulls has arisen because of the
need to prepare workers for more complex work assignments. The returning
3

older adult population has increased the need to understand learning styles.
This reflects a growing recognition that successful workers must be capable
of solving problems and making decisions in highly complex and illstructured environments (D'Ignazio, 1990).
Research Problem
This research addressed determining learning styles of adults, which
impact the ability of adults to maximize their learning. According to Conti
(1982, 1985), the ability of facilitators to understand the characteristics of
adult learners is vital to providing an educational environment in which
adults can be successful. There is a need to integrate advanced learning
style knowledge with traditional occupational and academic slulls.
Integration can be accomplished by having knowledge of the adult learners'
learning styles. This integration requires adult learner facilitators to
participate in professional development or a continuous learning
environment (D'Ignazio, 1990).
Purpose of Study
The purpose of the study was to describe learning styles profiles of
adult learners in Adult Education Centres in Kansas. The second purpose
was to investigate selected demographic factors and explore their effect on
learning styles.

Theories of Adult Learning
According to Truluck and Courtenay (1999) learning is optimized by
examining adults' past learning styles and following that evolution from
youth to adult. Knowledge of learning styles and the abilities to match
instruction and materials to a learning style will provide assistance to adult
learning facilitators. Creating a learning environment that maximizes the
usage of time, money and related resources for both learners and
organizations has become a top priority for facilitators of learning.
There has been much consideration given in recent years regarding
training and education of older workers. The concerns are: 1. Can older
workers learn new technology? 2. Should training be provided to older
workers in the same fashion and as quickly as to younger workers (Rix,
1990; Sheppard & Rix, 1989)?
Dr. Knowles (1970) espouses four assumptions about adult learning.
The first assumption is that adults are self-directed, and will come into a
learning environment when they have a need. The second assumption is that
adults bring knowledge and experience into the learning environment. The
third assumption is that adults show a readiness to learn tasks that are
relevant to them. The fourth assumption is that adults are motivated to learn
and want to apply this new knowledge immediately.

Based on Knowles' (1970) assumptions of adults, Dailey (1984) made
a comparison of Pedagogy and Andragogy. Pedagogy is based on the aging
process and has a rigid format with many rules, procedures, and laws.
Andragogy is flexible, open, responsible, and is interdisciplinary and
developmental.
Pedagogy is authority-oriented, formal and with low trust; pedagogy
is a win-lose situation. Andragogy provides a relaxed, trusting, and
mutually respectf~rlatmosphere. There is collaboration and a win-win
structure between the facilitator and the adult participants.
In the Pedagogy setting, the teacher is dominant. The teacher controls
the learning environment and does not value the experience of the students.
In Andragogy, the facilitator provides mentoring and modeling. The
leadership is innovative, creative, and directed toward the needs of the
learners.
Pedagogy is highly political. The adiiiinistration and the teacher make
the policies, plans, and decisions for the students. Andragogy is problem
centered. It includes the learners in the planning process where there is
mutual negotiation.
Motivation for Pedagogy is external reward and punishment. Adults
have internal incentives, are self-directed, and utilize learning contracts.

Pedagogy communication is one-way downward. The teachers
repress their feelings. In Andragogy, there is two-way communication with
adult learners. The communication is mutually respectful; feelings are
expressed and supported (Dailey, 1984).
The teachers utilize norm-references with grades, which are subjective
to make evaluations in Pedagogy. Andragogy is criterion-based and utilizes
both objective and subjective measures. Students, peers, and teachers jointly
make evaluation standards (Dailey, 1984).
Gregorc (2001), in telephone conservation, directly stated that
individuals have one innate learning style. He went on to say that
individuals possibly repress their primary learning style until later in life
when the style ultimately emerges. Gregorc (1979) asserts that
characteristics of learning styles continue regardless of the content or
teaching methods used in the learning process. Gregorc (2001) does not
believe that experience, education, social background or other factors impact
learning styles.
After reviewing Knowles (1970), Dailey (1984) and Gregorc's (1979,
1984,2001) work on learning style theory, it became obvious that further
research should be pursued ill this area. The research was necessary to
determine factors that impacted learning style preferences of participants.

Research Questions
This research was conducted to provide facilitators of adult learning
with information to assist them in maximizing efforts to facilitate adult
learning. Answers to the following questions will assist facilitators in
adapting instructional methods and procedures to address the learning needs
of the students:

1. What are the learning styles of participants in the Kansas Adult
Education Centers?

2. Do participants learning styles differ by:
(a) age?
(b) gender?
(c) ethnicity?
(d) the father's educational level?
(e) the mother's educational level?
(f) the region of the country they spent the majority of their

childhood?
(g) the combination of adults in the household in which they grew
up?
(h) the environment (farming, inner city, suburb, or other) in which
they grew up?
(i) the number of children in the household in which they grew up?

(j) the amount of income in the household in which they grew up?

(k) the level of education the participants attained?
Research Population
The target population researched was adults participating in the State
of Kansas Adult Education Centers. This population was categorized by
age, race, education, socio-economic levels, and other demographic criteria.
The study of this specific population allowed the research to be generalized
to the present and hture populatioiis of adults participating in educational
centers in Kansas. The study's conclusions regarding research questions
were drawn fi-om the data collected.
Two questionnaires were utilized to gather the data. The researcher
developed the demographic questionnaire (Appendix A), and Kolb (1985)
developed the Learning Style Inventory (Appendix B). Kolb's Learning
Style Inventory had been tested for validity and reliability by many
researchers such as Highhouse and Doverspike in 1987 and Merritt and
Marshall in 1984.
Significance of the Study
Findings from this research make academic contributions to the field
of adult education by:
1. Expanding the base of knowledge regarding learning style as well

as its relationship to gender, age, ethnicity, region of country in which
reared, environment (farming, inner city, suburb, other) in which reared,
number of adults in home reared, number of children in home reared,
income of the home in which reared, education of adult, education of adult's
father, education of the adult's mother, area in which the adults were raised,
income level of the adults' childhood, type of environment in which adults
were raised.

2. Reinforcing the reliability and validity data related to Kolb's
Learning Style Inventory that may help adult educators and facilitators
assess the instrument's effectiveness, specifically with older learners.
Contributions fiom the research's results to the practice of adult education
may occur through:
(a) Facilitating providers of educational programs for older learners to
devise and expand activities that support various learning styles
and expand the variety of participants9 styles.
(b) Assisting educational facilitators to identify and provide for
diverse learning styles among the adult learners.
(c) Guiding older learners in recognizing their learning styles thereby
helping them organize and direct their own learning.

Delimitations of the Study
1. The study was limited to the cognitive styles identified in the
research instrument.
2. The instrument selected from the pool of instruments identified in
the literature review possessed the key elements of validation,
reliability, and readability.

3. T h s study was limited to those adults participating one day in
Adult Education Centers in the State of Kansas.
Limitations of the Study
1. The conclusions were drawn from survey instruments that utilized
the limitation of the data collection methods.
2. The data consisted of self-reported opinions of the participants.

3. The limitations were confined to the degree of participation of the
respoiideiits.

4. The limitations were confined to the accuracy exercised by the
respondents to the questionnaire.
Consequently, it must be recognized that no questionnaire or survey
instrument can be regarded as being perfect for soliciting all the information
deemed necessary for a study (Rea & Parker, 1992). Accordingly, this
research was not designed to measure success of the individual adult

participants, but to gather and analyze self-reported data from participants of
their demographic variables associated differences in learning styles.
Definitions
Adults - individuals 16 years and older, with four subgroups
(Greenhaus & Callanan, 1994).
Older adults - those individuals considered being in later adulthood 55
years of age and over.
Middle adults - those individuals between 40 and 55 years of age.
Early adults - those individuals between 25 and 40 years of age.
Young adults - those individuals between 16 and 25 years of age.
Affective - person's motivation, decision-making styles, values and
emotional preferences that help define the individual's learning style (Keefe,

Affective learning style - utilizes some of the same motivational
processes that are the predominant teclmiques learners utilize in the mode of
arousing, hrecting, and sustaining behavior (Keefe, 1987).
Andragogy - the facilitation of adult learning (Knowles, 1970 &
1978).
Cognition -how one acquires knowledge (Kanfer, 1990).
Cognitive learning strategy - strategy that is used to control learning,
thinking and remembering. Cognitive strategies allow individual to

determine what procedural knowledge and verbal information are needed to
perform a task (Gagne, 1972, 1984; and Letteri, 1980).
Computer-aided instruction (CAI) - utilization of a computer to
present materials and testing protocols (Price, 199I ).
Computer-aided learning (CAL) - how learners utilize a computer to
learn needed information for a subject matter (Price, 1991).
Converge - moving toward one point or one another: meet; to come
together and unite in a common interest or focus (Webster's Collegiate
Dictionary, 2002): moving to one learning style (Seifert, 2003).
Globalization - a set of economic, political leadership and processes
of change. Also, globalization of adult and basic education is the
centralization of policy formulation (Brown, 1999).
Learning style - composite characteristics of cognitive, affective, and
physiological characteristics that provide an iiidicatioil of how well a learner
interacts with, and responds to learning situations (Kolb, 1985; Lewin,
1951).
Perceptual abilities - means through which individuals grasp
information (Gregorc, 1982).
Reliability - consistency with which a measuring instrument yields a
certain result when the entity being measured has not changed (Leedy, 1997)

Self-directed learning - the deliberate learning process in which the
adult's primary attention is directed toward a precise educational purpose
(Knowles, 1978).
Validity - measurement instrument is the extent to which the instrument
measures what it is supposed to measure (Leedy, 1997).
Summary
This chapter introduced the need for facilitators to understand learning
styles of adults. It explored the problems that facilitators encounter when
attempting to maximize learning eiivironments.
The research questions addressed environmental factors affecting
learning style preference of the participants. The answers to these questions
are needed for adult learning facilitators to understand different learning
styles in order to maximize learning opportunities for adults. Operational
definitions of terms that were utilized in the research are also contained in
this chapter.
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Chapter Two
Review of Literature
The literature review was conducted to determine research and
writings related to the study of adu'lt learning styles. The review provides a
background and foundatioi~for this study by summarizing previous research
on learning styles. The learning style literature was reviewed with an
emphasis on both the older and younger adult learners' learning styles.
Adult learning requires adult education facilitators to understand and
utilize appropriate techniques, matching the instruction style to learning
styles of the adult student learner to maximize results of learning efforts.
Studies of various learning stvles provided insight into individual differences
in utilization of learning styles (Haar, Hall, Schoepp, & Smith, 2002;
fischin, 2002; Sims & Sims, 1995j. The focus of this review is to research
learning style theories and the applicability of learning styles to the adult
learner.
Insight into learning will help to ensure successful facilitation of adult
learning (Rustin, 1983). Wingo (1 992) concluded in his study that the
Learning Style Profile should be used when instructional methods focus on
all four dimensions of learning styles. Wingo went on to say that adults
learn more easily and more quickly when all four dimensions of learning
styles are used than when the traditional one-style method is used.
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Style researchers and practitioners today fall into two major
categories. The first is cognitive researchers and theorists who explore
various instructional variables and conditions in the hope of finding basic
teaching and learning models. The cognitive researcher builds on skills the
learner already possesses and works to adapt these skills to other learning
situations. Keefe (1987) states that affective learning styles utilize some of
the same motivational processes that are the predominant techniques learners
utilize in the mode of arousing, directing and sustaining behavior. An
individual's affective motivation, decision-making styles, values, and
emotional preferences help define that individual's learning style.
The second area is the adult education practitioner who concentrates
on innovative ways of changing the teaching and learning environments to
accommodate the needs of different type learners. Both the researchers and
practitioners advocate a variety in learning settings, resources, and
instructional methodologies (Keefe, 1987).
Review of a research study conducted by Dunn (1984) validated the
need to understand the learning styles of learning participants. The study
placed learners into two groups. One group was placed in an academic
situation where they were taught in a manner that did not match their
learning styles. The other group was placed in the same academic situation
but was taught in their tested style. Those taught in their tested learning

style performed better than the ones not taught in their tested learning style,
which led Dunn (1984) to the conclusion that placing learners in their tested
learning style enhances their capacity to improve their learning.
One of the first researchers of learning and teaching styles was
William James (1899). He wrote the book, Talk to Teachers, whch
discusses how association of ideas helps increase connection with the
memory process. As stated by James (1899):
In each of us, when awake and often when asleep, there is a
stream, a succession of states, or waves, or fields, or of whatever you
please to call them, of knowledge, of feelings, of desires, of
deliberation, etc. The mind thus in fluid terms, we cling as close as
possible to nature. At first sight, it might seem as if, in the fluidity of
these successive waves, everything is indeterminate. But inspection
shows that each wave has a constitution, which can be to some degree
explained by the constitution of the waves just passed away. And this
relation of the wave to its predecessors is expressed by the two
fundamental "laws of association", of which the first is named the law
of contiguity, the second that of similarity.
The Law of Contiguity tells that objects through coming waves
are such as in some previous experiences were next to the objects
represented in the wave that is passing away. The vanishing objects

were once formerly their neighbors in the mind. When you recite the
alphabet or your prayers, or when the sight of an object reminds you
of its name, or the name reminds you of the object, it is tlzrough the
law of contiguity that the terms are suggested to the mind.
The Law of Similarity says that, when contiguity fails to
describe what happens, the coming objects will prove to resemble the
going objects, even though the two were never before experienced
together. In our flight of fancy this is frequently the case.
If arresting ourselves in the flow of reverie, we ask the
question, 'How can we be thinlung ofjust this object now?' We can
almost always trace its presence to some previous object, which has
introduced it to the mind, according to one or more previous objects
introduced to mind, according to one or the other of these laws. The
entire routine of our memorized acquisitions, for example, is a
consequence of nothing but the Law of Contiguity (pp. 65-67, 86-90).
Then in 1910 another educator John Dewey began conducting
research at the University of Chicago on the analysis of thinking, which has
had wide educational implications on learners. John Dewey in his 1910
publication, How we think, pointed out the contradiction between what he
determined was the way to encourage independent critical thinking and the
way he had experienced learning. He felt that education should ail11 to

develop the disciplined or logically skilled mind. Dewey stated that minds
are loaded with disconnected items without reference to a more general
character, which they stand for and mean. He emphasized a need for
intellectual, not simply physical, activity in learning and the utility of
concrete reality in stimulating abstract thought (Dewey, 1910).
Further study into learning was conducted and finding published by
Max Wertheimer in 1945. His study made use of participants' introspection
about their experiences in his discourse, Productive Thinking. His study
added much to the associative and analytic thinking research. Wertheimer's
(1945) publication was primarily about learning, which included an exercise
for individuals to comprehend and understand their learning style. As can be
seen fiom both Dewey and Wertheimer they shifted the focus of study to the
relationship between thinking and learning.
In 1966 Jerome Bruner began his research into how teaching methods
impacts learning. Jerome Bruner in "Toward a Theory of Instruction

"

emphasized three ways (action, icons, and symbols) that individuals convert
reality into their own unique portrayal of reality (1966). Bruner was
interested in conceptualizing pictures that individuals use to make sense of
the world around them and then placing these representations in an effective
theory of instruction.

First is action, where a task is demonstrated and then the individual
performs the action. Second is icon, which is the mental picture that is
formed of the action that was just completed. Third is symbol, which
consists of language that includes both numbers and words or telling what
has occurred. He saw these as developmental stages of learning, connecting
one to another (Bruner, 1966).
Thus, Bruner (1966) believed the job of teachers or facilitators was to
aid students in interpreting and sketching pictures of real experiences. The
theory of the three fornls of representation's use in teaching and curriculum
originated with Bruner and is still used by many teachers and facilitators.
He stated that instructions must be adapted to the learning style of the
learner and substance of the subject matter to ensure the maximum
opportunities for learners.
Recently, in 1995, Barr and Tagg wrote, From Teaching to Learning,
in which they discussed a new concept that education must begin a paradigm
shift fiom just providing instructions to producing learning. They state the
mission of teachers or facilitators is to produce learning by every student
through whatever means necessary. The learning environments where the
passive lecture-discussion format is used, where the teacher or facilitator
talks and students must listen, is contrary to an optimal setting for
maximizing student learning opportunities.
20

The new learning paradigm advocates utilizing whatever method best
promotes learning of specific knowledge by specific students. Teachers and
facilitators must continue to learn how the mind works and how students
learn best. This would require teachers or facilitators to understand that
lectures are just one of the many possible methods of providing instructions
and that each individual has their own learning style (Barr & Tagg, 1995).
The new learning paradigm requires teachers and facilitators to
construct a learning method that accomplishes the learning task for each
student. The new learning paradigm requires framing learning holistically
and the primary individual in this process is the learner. The learner must
become an active discoverer and constructor of their learning. This learning
environment is learner-centered and learner controlled. This requires
teachers and facilitators to assist the student develop their talents to ensure
they have the maximum opportunity to succeed. This type of classrooiii will
provide a win-win situation for all students; however, it will require a
cooperative, collaborative, and supportive environment (Barr & Tagg,
1995).
The new learning paradigm is one where teachers and facilitators are
the designers of learning environments. They study and apply the best
learning style of the student to produce maximum opportunities for learning
and succeeding. Barr and Tagg (1995) state the primary function of the
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teacher or facilitator is to organize the learning environment in such a way as
to maximize the student's learning.

Pedagogical Learning Styles
Many early researchers have determined that children in lower grades
prefer to learn using tactile and kinesthetic senses. However, students in
high school prefer auditory and visual learning (Barbe & Malone, 1981;
Price, Dunn & Dunn, 1977). ficca (1984) states that children classified as
gifted have been found to prefer learning alone. However, the general
population of students prefers having an authority figure present while
learning.
Doris Matthews (1996) conducted research into learning styles and
the perceived academic achievements for high school students. The study
suggested scholastic performance is differentially associated with learning
style propensity. The research confirmed findings of other researchers that
utilized various learning style instruments that there is a corresponding
relationship between learning styles and academic achievements (Matthews,
1991; McCaulley & Nater, 1980; Meyer, 1990; Witkins, Moore,
Goodenough, & Cox, 1977). Therefore, it is imperative to match teaching
styles to learning styles of the learners thus providing equal opportunity for
students to succeed in high schools.

Learning style inventories liave been used successfully in Texas with
children diagnosed with Attention Deficit Hyperactive Disorder (ADHD),
noise sensitivity, light sensitivity, and temperature sensitivity. Using the
knowledge about learning styles has helped Texas schools design classrooms
that meet tlie needs of all students. Lessons are planned around perceptual,
sociological, and mobility needs of these Texas Lone Star State students.
Teachers utilize numerous tactilekinesthetic materials to meet the students'
needs. The CarboReading Style Inventory is administered each year in the
schools. Since the school in Texas began administering learning style
inventories in 1993, there has been a steady increase in the number of
students passing the Texas Assessment of Academic Skills. In 1993, only
50% of regular students and none of the special education students passed
the test. In 1996, 100% of the regular students passed the test, and 20% of
the special education students passed (Hodgin & Wooliscroft 1997).
Coker (1996) maintains that working successfully with students in
physical education courses requires accommodating their learning styles.
She feels that exceptional learning gains will be obtained by accommodating
these styles. She goes on to say that not modifying the strategic method of
instructions and feedback will deny students equal learning opportunities.
When teachers recognize different methods through which students prefer to

learn, they can make more knowledgeable decisions concerning optional
instructional approaches (Coker, 1996).
Teachers are responsible and accountable for developing structured
learning activities that will enable students to understand, utilize, and
remember concepts and information (Klemm, 1998). However, individuals
will from time to time encounter tasks for which their style is not
appropriate. When this occurs, learners will utilize other strategies as an
alternative means of learning (Riding & Grimley, 1999).
In recent years, the emphasis in education research has been on
diverse student population. From this diverse student population,
researchers have conducted empirical investigations to determine if there is a
difference in achievement among different ethnic groups as compared to
learning styles (Guild, 1994; Berry, 2003; Ladd & Ruby, 1999; Dunn &
Griggs, 1995). The findings did not support the theory that because of
ethnicity some groups achieve higher than others. Cornett (1982) contends
there is no correlation between learning style and intelligence.
Guild and Garger (1985) and Matthews (1991 & 1996) contend that
students utilize the style that is most effective for particular activities in a
school environment. The style utilized will differ depending upon the task
and the student. They further state that facilitators, instructors and teachers
should be aware of this and utilize diverse teaching methods.

A study conducted by Matthews (1996) revealed a significant

relationship exists between perceived academic achievement and learning
styles. The study of 5,835 students showed that students with the selfperception of being high achievers were Convergers. These students are
task and problem oriented; make theories operational with little concern for
interpersonal relationships.
Dunn and Griggs (1995) states there is no such thing as a cultural
group style. However, there does appear to be cross-cultural and intracultural similarities and differences among all peoples. Consequently,
teachers should instruct students with a delivery system responsive to
diverse student learning styles (Dunn, 1995).
Berry's (2003) study compared the cultural styles and learning
preferences of African-American students studying mathematic. A
conclusion reached was that when teaching African-American a student's
culture must be considered. Further, he found when African-American
students received instructions consistent with their learning preference their
mathematical scores increased.
Therefore, administration and faculty are obligated to understand and
apply learning style knowledge in order to maximize learning opportunities
for students. As pointed out by many researchers, academic achievement of
high school students can be directly related to matching teaching styles to

learning styles (Burn, Johnson, & Gable, 1998; Dunn, Denig, Lovelace, &
Kiely, 2002;).

Andragogical Learning Styles
When adult learners possess an understanding of their learning styles,
it contributes significantly to their "learning to learn". Many adults come
into a learning setting without comprehension of their learning styles and
bring with them styles previously used that caused them failure (Cross,
1982; Entwistle, 1981). In the area of adult education, learning facts have
become less important than gaining learning skills that can be applied in
different contexts. Contexts, learning styles, and developmental stages
influence the adult learner's capacity and ability to learn (Herd, 1993).
According to Sofo (1999), learning occurs in a cycle of experience
whereby information is gathered, reflected upon, followed by abstract
conceptualization, and then some other form of active experimentation as in
the model of experiential learning developed by Kolb in 1984 and
subsequently elaborated on by Johns (2001), Moon (1999) and Vince
(1998). "Reflection is one key ingredient in learning that is characterized as
a continuous process" (Sofo, 1999, p. 290).
Entwistle (198 1) described two types of learners: comprehensive
learners and operant learners. Comprehensive learning involves building
descriptions of what is known and is also referred to as holistic learning.

Holistic learning is a divergent way of conceptualizing and thinking. Holistic
learners make use of new and innovative way when considering different
ideas.
Operant learning is the facet of the learning process concerned with
mastering procedural details. These learners are described as serialist
learners. They will develop a plan and strategy and work through the plan.
Learners of this type are cautious, conservative, and analytical and will
reject possible connections by using narrow categorizations. Consequently,
these types of learners are likely to show equal consistency to learning as the
holistic learner (Entwistle, 1981).
In 1998, a study was conducted by Alt utilizing pretests and posttests
given before and after a memory-training session. The study showed a
significant improvement in the learners' ability to retain and recall
information as a result of the memory training. Also, the study showed that
learning styles did not affect the way adult students learned memory
techniques. However, the key elements in enhancing the memory of adults
were attention, motivation, and structure of materials, learning styles,
rehearsal, imagination, and the enjoyment of the tasks. These key elements
are the ones that impact significantly on the different learning styles of
adults (James & Galbraith, 1985).

Williams (2000) compared perceptual learning styles modalities of 90
participants from three ethnicity groups: African-American, HispanicAmerican, and European-American adult females. The Multi-Modal paired
Associates Learning Test 111measured their perceptual learning style.
Williams (2000) studied two age groups: one group was from 20 to 30 years
of age and the other group was over 55. The modalities tested were print,
aural, interactive, visual, kinesthetic, haptic and olfactory.
Statistically significant differences occurred within and between race
and ethnicity groups and between age groups. The African-American group
scored higher in the following order visual, interactive and haptic. Whereas,
Hispanic-American and European-American groups scored higher in the
order of interactive, visual, and haptic. The Hispanic-American group
scored significantly higher than the other groups on the olfactory test.
Williams' (2000) finding also suggests that more visual instructions sliould
be added to all these groups.
There are other learners called versatile, who are able to adapt their
learning strategy to the requirements of the particular task. They emphasize
either comprehension learning or operant learning as appropriate and use
both in tandem when possible. This type learner is an intellectually complex
learner (Entwistle, 1981). Dunn and Griggs (1988) relate that adults who
have a positive attitude toward learning generally acquire more knowledge

and skills when taught with their natural or priiiiary style, especially for new
materials or experiences.
Research conducted by Summerville (2000) utilizing regression
analysis determined that secure learners perform better than lion-secure
learners. The fiiidiiigs propose that adult attachment style is directly related
to the application of knowledge to relationship-centered business problems,
thus demonstrating that attachment directly affects cognitive learning
processes.
According to Goldmail (1998) and Kolb (1984), an individual's
learning style is acquired through hereditary factors, life experiences, and
demands of environment. Learning styles are usually fixed and not
transient; however, substantial changes are the consequences of maturation
and environmental stimuli (Cornett, 1982).
Spoon and Schell(1998) conducted learning styles and teaching styles
research in Georgia, utilizing participants enrolled in basic sktlls classes aid
teachers in a public, coeducation, two-year technical institution. The
researchers utilized the Principles of Adult Learning Scale (PALS) to collect
the data. The PALS instrument is a 44 item, self-reported summative rating
scale that utilizes a modified Likert Scale. The findings of the research
indicated participants preferred a teacher-centered approach.

A study conducted by Haggerty (2000) revealed thakcommunity
college students, as well as traditional college students, prefenyd teacher
directed learning. However, after students were taught to be self-dibted, it
was lemied at the conclusion of the study that there was an increase fro1

6% to 33% who prefen-ed self-directed learning. Consequently, there was
no indication that learning styles affect self-directedness in adult learners of
the study.
The research did find a statistically significant difference between
groups of community college students and traditional college students,
which appears to verify the literature supporting that learning styles are
influenced by demographic variables. A statistically significant difference
was noted in terms of the interaction of age with learning styles (Spoon &
Shell 1998). Their findings were consistent with Daughenbaugh (198 5) and
McCarthy (1985) where students' preferences for learning and teaching
styles were related to both age group and gender. However, Riding (1997)
reports there does not appear to be a gender difference with predilection
toward learning styles, because differences are usually small and nonsignificant.
Dorsey and Pierson (1984) found that age influences learning styles,
especially in adults who are facing career obsolescence. They believe young
adults near the age of 33 experiencing career obsolescence may adopt a

learning style for rapid environmental changes. These adults have a greater
sensitivity to the need to improve their external environmental condition.
Career obsolescence is now occurring at an accelerating pace and is brought
about because of information technology. Adults facing career obsolescence
are concerned not only with acquiring a diploma or certificate but also with
the method of iilstruction and the time required for obtaining a formal
education (Dorsey & Pierson, 1984).
It was once held by some computer experts that computer-aided
instruction (CAI) had the capacity to meet the needs of all learners
(Rasmussen & Davidson, 1996). This was thought to be so because
computer-aided learning would be self-paced and materials would be
presented in a number of ways such as text, video, sound, graphics and other
features that would make CAI an effective learning medium. Ross and
Schultz (1999) utilize the Gregorc Style Delineator to help determine
whether or not the CAI was the medium that would facilitate the learning of
all learners. However, the findings fi-oin the study indicated that certain
forms of CAI might not accommodate all learners equally. Ross went on to
say that educators should be aware that CAI is not the maximum learning
medium for all students.
As stated by Rustin (1983), learners require the learning facilitator's
primary focus be on their learning style. Information that is related to the
31

individual learner's preference to learning is a resource that should be
utilized when planning a structured learning-environment. Learning style
information will also yield a competent learning environment preference of
the adult learner. This information is an invaluable addition to an adult
learning facilitator's strategies.

Pedagogical and Andragogical Mixed Research
There have been many studies conducted to try and determine whether
or not learning style makes a difference in achievement for both children and
adults. Cornett (1982) suggested that learning styles are unrelated to
intelligence; however, researchers suggest that certain styles are perhaps
more effective for particular activities in children's and adults' learning
environment than other styles (Guild & Garger, 1985). Other researchers
(McCaulley & Natter, 1980; Miller, Always, & McKinley 1987), suggested
that some individuals with specific styles of learning do better academically
than individuals with other styles.
In 1998, Dr. Gallagher conducted research to determine whether or
not there was any significant relationship between learning styles and the
independent variables of age, gender, etlmicity, prior education level,
academic major or occupation. The findings of the research revealed that
one of these independent variables alone did not impact learning styles. The
study did find that some were consistent with the tenets of adult learning
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theory, though many were not. Tlie study did reveal a possible connection
between gender and cultural differences in learning styles.
In 1998, Spoon and Schell conducted research concerning situational
learning theory and learning styles using the Principles of Adult Learning
Scale (PALS). Dr. Gary Conti (1985) first developed the PALS instrument
in 1979 with revisions in 1983 and 1985. Spoon and Schell(1998) utilized
Lave and Wenger's 1991 theory that learning is a social event, wliich occurs
in a specific applicability and rests on the learner's previous knowledge.
Spoon and Schell's (1998) theory requires teachers to have an understanding
of students' learning styles. Participants in the research were students
enrolled in adult basic education. The mean age of the students was 34.75
with the range of 16 to 67. Spoon and Schell(1998) feel that slowly over
time students' learning styles change, because of the influence fiom life and
learning experiences.
Globalization and International Learning Environments
Brown's (2000) finding from UNESCO papers of 1976 states the term
lifelong education and learning stands for an overall plan aimed at
restructuring the existing education system. This is accomplished by
developing the complete educational potential outside the normal education
system. In such a plan men and women are the administrators of their own
education, through continual interaction between their thoughts and actions.
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Around the world lifelong education and learning for older workers
has become essential in the realm of globalization (Brown, 1999). Brown
states that globalization will involve developing innovative academic
curricula, which influence the political management of adult education.
Farrell(2000) stated that many scholars consider organization learning as
the key to future organizational success. A successful organization must
have the ability to expedite its learning faster than competition, and this may
be the only source for sustainable competitive advantage (Degeis, 1988;
Dickson, 1992). This conclusion was further verified by Lukas, Hult and
Ferrell(1996), who argued that many scholars consider organizational
learning as the predetermining factor for the future success of organizations.
Maximization of organizational learning is influenced by facilitators
knowledgeable about and skilled in applying teaching style techniques
compatible with the learning style of adults. This application of teaching
styles will shorten the learning process, thus saving organizations both time
and money.
This need for continuous professional development (CPD) is further
exemplified in an article by three British researchers, Sniith, Allinson and
Hayes (2000). They further stated that individuals who choose to grow and
change in CPD learn faster and exceed those who do not understand their
learning style.

Naomi Sargent (2001) coinpared three countries-Norway, Great
Britain, and Spain-in terms of motivation for and barriers to participation in
adult learning opportunities. The results revealed reasons the same as in
many other developed countries. Some of the reasons given were: a
participant's desire to get qualified for a better job, an employer requiring
new skills, and an organization's need to improve performance and
productivity.
The Australian framework of adult education, especially literacy
classes, should parallel work in which adult learners are employed (Gardner,
2001). Gardner further stated that facilitators should use a wide range of
links to workplaces and to the mainstream of life. She also stressed
examining the focus of different delivery methods of educational programs
that would and should tie into both work life and home life situations.
The need to understand learning styles of peoples around the world is
reflected in the research conducted by Main, Nichol, and Fennel1 (2000).
They recognized there are cultural constraints on learning faced by
Australian Aboriginal students. These students are faced with the
mainstream curriculum. Therefore, Australian educators need to build on
die knowledge already known about the Aboriginal culture and the learning
styles of Aboriginal students.

Learning Styles Research Problems
Some problems associated with the research of learning styles are: a
weak research design, lack of random sampling and a rush to pilblish before
the research is complete. There have been other problems such as
questionable reliability and validity associated with some learning style
instruments. Flexibility or durability of students7 learning style preferences
has also been indicated as a problem with the research (Curry, 1990;
Davidman, 1984; Stahl, 1987).
However, it has been agreed that educators should utilize techniques
of learning styles. Educators should not assume they will indicate individual
learning style preferences of specific groups of learners such as Native
American, African-American, the reading-disabled, middle school students,
or high achieving students (Burnsom, Johnson, & Gable, 1998).

Index of Learning Styles Questionnaire
The Index of Learning Styles Questionnaire (Soloman & Felder,
1999) was considered for use in research because of the simplicity of format.
The format of this survey instrument required participants to mark only one
answer without ranking answers. However, further research and
investigation determined that the instrument in question had not been
through rigorous validation and reliability testing except for the first initial
usage (Felder, 2000).

Gregorc Learning Style Delineator
Dr. Gregorc and Dr. Kolb developed the first inventories, which are
utilized by many educators. Therefore, both Gregorc Learning Style
Delineator and Kolb's Learning Style Inventory will be explained in much
detail.
Dr. Anthony Gregorc (1982) designed a Learning Style Delineator,
which reveals two types of mediation abilities: perception and ordering.
These emerge as two qualities: abstractness and concreteness. The Style
Delineator shows that perception and ordering abilities are used to transact
in and adapt to the everyday environment. The instrument helps individuals
identify their natural means of mediation and transaction (Gregorc, 1982).
Abstractness is the attribute, which enables individuals to grasp,
conceive of, and mentally visualize data through the faculty of reason, and to
emotionally and intuitively register and deal with inner and subjective
thoughts, ideas, concepts, feelings, drives, desires, and spiritual experiences.
Implication of abstractness allows individuals to comprehend and
understand the invisible and transform these attributes to a physical sense of
sight, smell, touch, taste, and hearing (Gregorc, 1982).
Concreteness enables individuals to grasp and mentally register data
through the direct use and application of the physical senses. Concreteness
permits individuals to apprehend the visible in the concrete, physical world

through their physical senses of sight, smell, touch, taste, and hearing
(Gregorc, 1982).
Ordering ability is the way in which individuals authoritatively arrange,
systematize, reference and dispose of information. Ordering has two
qualities: sequence and randomness (Gregorc, 1982).
Sequencing qualities organizes an individual's mind to grasp and
arrange information in a linear, step-by-step, methodical, and predetermined
order. Information is arranged by assembling and joining elements of data
and piecing them together in a sequenced chain-like fashion. This
encourages individuals to be expressive in a precise, progressive, and
logically systematic way (Gregorc, 1982).
The quality of Randomness disposes the mind to grasp and organize
information in a nonlinear, dashing, hurdling, and multi-faceted approach.

A large amount of data can be retained in a millisecond. Data are also
compartmentalized and retrievable any time needed with all the data having
an equal opportunity for utilization. This enables individuals to handle
numerous, diverse, and independent elements of information and activities.
Many different pieces of data can be processed simultaneously and
holistically. This enables individuals to express ideas in an active,
comprehensive and alternative manner (Gregorc, 1982).

Gregorc (1982) determined that there is an interrelationship of
randomness and sequence qualities. He further pointed out these qualities
merge to form four distinct transaction ability channels. These four channels
are concrete/sequential (CS), abstractlsequential (AS), abstractlrandom

(AR), and concretelrandom (CR).
An individual who is classified as Concrete Sequential (CS) is
instinctive, methodical, and deliberate. Concrete Sequential individuals are
usually structured and utilize prescribed formulae in handling situations, are
not interested in abstract theories, and interpret words and labels literally
They are perfectionists and are not creative or original; they are adverse to
change, practical, and predictable. They prefer a quiet, ordered, predictable,
and stable environment and need and prefer specific direction for task. They
enjoy being physically involved with work and active in lessons (Gregorc,
1982).
Abstract Sequential (AS) individuals utilize analytical faculties i d are
detached from issues being examined. When researching, they weigh
values, facts, and data that need to be balanced. They excel in working with
models, matrices and hypotheses. Abstract Sequential (AS) individuals are
the academic type who thrive in the world of knowledge and feel
"knowledge is power". Abstract Sequential individuals flourish when in the
arena with intellectual teachers and scholars, and they learn well through

lectures. They are usually skeptical, and trying to conviiice Abstract
Sequential individuals can become a losing battle (Gregorc, 1982).
Dominant Abstract Random (AR) individuals are highly focused toward
the world of feelings and emotion. They are sensitive, spontaiieous and
people-oriented. They do not think linearly, are multidimensional,
emotional, perceptive, and critical. They prefer active, fiee and colorful
environments. Abstract Random individuals thrive in a non-structured
learning environment (Gregorc, 1982).
The dominant Concrete Random (CR) individual uses intuition to
identify what is natural and significant. The Concrete Random individual
processes data in three-dimensional ways and thinks intuitively, Impulsively,
and independently. Concrete Random individuals are divergent thinkers and
risk takers; they are competitive and unrestricted. They stimulate their
environments and make quick, correct decisions (Gregorc, 1982).
In a personal telephone interview with Gregorc (2001), he

unequivocally stated his conviction that individuals have one inherent
learning style. Gregorc (2001) believes that individuals are genetically
predisposed to one predominate learning style. He further stated that
individuals perhaps suppress their primary learning style until later in life
when the style ultimately emerges. Gregorc (2001) does not believe that

experience, education, social background or other surroundings impact the
preferred style of learners.

Grasha Reichmann Learning Style Scale
Sheryl Reichmann and Anthony Grasha (1974) developed the Grasha
Reichmann Learning Style Scales, which is used to determine college
students' styles of classroom participation, (GRSLSS). Rather than studying
relationship among methods and style, the Grasha model focuses on college
students' attitudes toward classroom activities, teachers, and peers. The
inventory identifies personality dimensions such as competitive,
collaborative, avoidant, participant, dependent and independent. Findings
from their study have shown that younger students those below 25 years of
age are more dependent than those over the age of 25 (Grasha, 1996).

Barsch Learning Style Inventory
Barsch Learning Style Inventory (Barscli, 2001) was an inventory that
was considered by the researcher because of the simplicity of the language
and the format. The inventory was written in terms most research
participants could understand without assistance fi-om a facilitator. Also, the
formatting required participants to check one answer and not rank a series of
answers. However, this instrument was not chosen because after telephone
conservation with Dr. Barsch (2001), it was determined that the inventory
had not been tested for validity and reliability.
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Kolb Learning Styles Inventories
Kolb's Learning Style Inventory has been utilized by other researchers
to conduct research and to use as a guide for developing other instruments.
The Kolb learning model builds on the learning theories of Dewey, Lewin,
and Piaget. The model takes into account experience, perception, cognition,
and behavior as the critical elements in the learning process and is based on
a four-stage Experiential Learning Cycle. The model describes learning as
transpiring in four consecutive stages in wliich learners: (a) confront work
through a concrete experience (CE); (b) reflect on and make observations
about those experiences (RO); (c) develop abstract conceptualizations fiom
those reflections (AC); and (d) conduct active experimentation on those
conceptualizations through evaluating, testing, and applying their
generalization (AE)(Kolb, 1984).
Kolb (1985) defines four types of learning. The four types of learning
are described as Diverging, Assimilating, Converging, and Accommodating.
He describes the Diverging as combining Concrete Experience (CE) and
Reflective Observation (RO). He describes people with this learning style
best at viewing or reflecting on concrete situations from different points of
view. Their approach to problems is to observe rather than take action
(Kolb, 1985).

He describes Assimilating as combining Abstract Conceptualization
(AC) and Reflective Observation (RO). This person is best at understanding
a wide range of information and putting it into definite, logical form.
Usually people with this learning style find it more important that a theory
have logical soundness rather than practical values (Kolb, 1985).
Converging type learning combines Abstract Conceptualization (AC)
and Active Experimentation (AE). Kolb (1985) describes this type of
learner as finding practical uses for ideas and theories. These people have
the ability to solve problems and make decisions based on finding solutions
to questions or problems. They would rather deal with technical tasks and
problems than with social and interpersonal issues.
The fourth type of learning is the Accommodating, which combines
Concrete Experience (CE) and Active Experimentation (AE).These
learners have the ability to learn primarily from hands-on experience and
enjoy carrying out plans and becoming involved in new and challenging
experiences. They have a tendency to act on feelings rather than on logical
analysis (Kolb, 1985).
Summary
Review of the literature in Chapter Two illustrates that the continuous
and ever-increasing flow of information necessitates business and industry to
provide maximum opportunities for all adults to learn quickly and

efficiently. Many adults are working longer and some adults are returning to
the workplace. Researchers and educators have determined that one of the
most effective ways to maximize lifelong learning opportunities is to
understand and apply learning style knowledge.
Evolutions of some educational changes were reviewed fiom James,
1899 to Barr and Tagg, 1995. Review of the literature included research that
has been conducted in different categories: Pedagogical, Andragogical, and
globalization and international learning environments.
The literature review included different learning style instruments
with both the strengths and weaknesses of each instrument highlighted,
primarily those of Gregorc and Kolb.
The following is a synopsis of demographics found in the literature:
1. Cornet (1982) found there was no correlation between learning styles
and intelligence (Cornet, 1982).
2. Guild (1994) investigated the differences among different group as

compared to learning styles.
3. Williams (2000) discussed the factor of ethnicity and age as to

significant differences among three groups, African-American,
Hispanic-American, and European-American women.
4. Researchers Kolb (1984) and Goldman (1998) stated that learning
styles are acquired through hereditary factors.

44

5. Spoon and Shell (1998) hypothesized that learning styles are
influenced by demographic variables.
6. Daughenbaugh (1985) and McCarthy (198 5) state that learning styles

are related to both age and gender.
7. Dorsey and Pierson (1984) found that age influences learning styles.
8. Gallagher (1998) conducted research to determine significant
relationship between styles and the independent variables of age,
gender, ethnicity, prior education level, and academlc major or
occupation.
9. Burnsom, Johnson, and Gable (1998) studied groups NativeAmerican, African-American, reading-disabled, middle school and
higli achieving students learning styles.

CHAPTER THREE
Methodology
The fundamental purpose of t h s study was to describe the learning
styles of adult learners and to investigate whether the styles differ by age and
other selected demographics factors. Included in Chapter Three are the
procedures used to analyze the demographics and the selection of Kolb's
Learning Style Inventory (LSI).
Herein is an explanation of how the population was deteniiined and
details of how voluntary participation and response confidentiality was
assured. Also, a summary of how the compiled data were disseminated to
the participating Adult Education Centers in the State of Kansas is included.
Tliis chapter also describes the data collection method and the time and
length of the study.
Instrumentation
The survey instruments used were demographics compiled by the
researcher and Kolb's Learning Style instrument. The demographic portion
of the instrument contained 11 questions, which provided for one selection
to be made from the alternates (Appendix A). Kolb's Learning Style
Instrument contained 12 questions, each having four responses that were
ranked in order of preference (Appendix B).

Validity and Reliability of Kolb's Instrument
Several researchers (Atkinson, 1988; Highhouse & Doverspike, 1987;
Geller, 1979; Merritt & Marshall, 1985) have examined Kolb's Learning
Style Instrument and have found it to be a reliable and constructively valid
research instrument. Kolb's Learning Style Instrument has been utilized by
researchers more than 400 times during the past 20 years (HayMcBer,
2002).
Willcoxson and Prosser (1995) of Monasli University in Melbourne,
Australia conducted a study to determine if Kolb's Learning Style Inventory
would have approximately the same validity and reliability in Australia as in
the United States. The conclusions of that research were that the Coefficient
Alpha reliabilities for the LSI scales are highly reliable with the range from
.81 to .87. The findings obtained from subjects in the Sciences were
consistent with Kolb (1984) findings for the four factors forming two bipolar
dimensions; thus, further substantiating the validity of the LSI.
In 1988 Katz conducted research using 82 1 Israeli participants using
the Hebrew version of Kolb's Learning Style Inventory and found it was as
reliable as the English version. Tt demonstrated initial cross-cultural
reliability and validity allowing the inventory to be utilized in further
research of individuals' learning styles.

Methodology Quantitative
The literature presents a broad spectrum of possibilities for analysis of
this study. Because of the nature of descriptive survey research, this study
will utilize the quantitative methodology approach (Leedy, 1997).
Confidentiality and Participation
Each participant was provided with a letter (Appendix C) that stated the
questionnaire was not numbered, coded, or identifiable in any manner to
assure his or her anonymity. Also, their participation in the study was solely
at their discretion. The letter further stated completion of the questionnaire
was evidence of their consent to participate in the survey. The letter also
explained that data would be treated as copyright data to further protect their
anonymity. The ethical standards established by the University of Canberra
were rigidly observed as seen in Appendix D.
Population
The population of the study consisted of those adult participants in
Kansas Adult Education Centers one day during the time of the survey. The
population was identified for analysis purposes by gender, age, race, area of
country where childhood spent, environment, parents in household, number
of children in household, socio-economic, education of participant,
education of father figure, and education of mother figure. The Kansas Adult
Education Center directors stated that the adult learners that took part in the

survey were cliaracteristic of the population that normally takes part in
education at their centers. Data used in the study were not generated by a
random sample. The population data, even though not randomly collected
allow the research to be applied to some extent to the future population
participating in the Kansas Adult Education Centers. According to Leedy
(1997), if the adult learners in Kansas Adult Education Centers are similar to
other adult educational centers, the generalization could then be extended to
the United States.
Data Analysis
The literature presents a broad spectrum of possibilities for survey
research analysis. One approach was to examine quantitative methods to
determine whether a current technique fits the data of a particular study
(Leedy, 1997).
To answer the research questions and provide new information about
adult learning styles, a detailed statistical analysis was required. The survey
instrument contained demographic data: gender, age, ethnicity, region of the
United States a participant grew up, environment, adults in household,
number of children in houseliold, iiicoine of the family, participant's level of
education, education level of father figure, and education level of mother
figure. Age was separated into four different groups: 16 to 25, 26 to 40,41
to 60, and 61 and over (DeSimone & Harris, 1998). Gender was categorized

into male or female. Race was separated into eight categories: Caucasian,
Hispanic, M i c a n American, AsiadPacific Islander, Arnerican Indian,
Middle East, Multiple Ethnicity, and Other. Regon of United States in
which childhood was spent was separated into six areas: Northeast,
Southeast, Midwest North, Midwest South, Northwest, and Southwest. The
environment categories were: Farms, Inner City, Suburbs, and Other.
Combinations of adults in household were: Two parents, Single Parent
Male, Single Parent Female, Grandparent Male, Grandparent Female,
Grandparents, and Other. Categories for number of children in household
were: Only child, 2 or 3 children, 4 to 6 children, 7 or 8 children, and 9 and
over children. Arnount of income in household was categorized as high,
middle, or low. Highest education level participant achieved was
categorized: 0 through 3" grade, 4" through 9thgrade, 10" through 12"
grade, vocational school, and college. Highest education level father figure
achieved: 0 through 3rdgrade, 4" through 9" grade, 10" through 12" grade,
vocational school, and college. fighest education level mother figure
achieved: 0 through 3" grade, 4" through 9" grade, 10" through 1 2 ' ~grade,
vocational school, and college. The extensive demographic questions were
included to determine if other environmental factors impacted learning
styles.

Statistical Analyses
Univariate F tests
A series of Univariate F-tests (ANOVAS) was used to determine which
of the variables showed a significant difference at the .05 level. Because of
the number of tests conducted details for only those demographic factors
showing a significant difference in learning styles are reported. When an
ANOVA is statistically significant, the post hoc tests for identifying
subgroups differences depends on whether the independent variable consists
of nominal di ordinal categories. For nominal categories such as ethnicity, a
series o f t tests compares each subgroup means to the mean of students not
in that subgroup. For ordinal categories such as age group, a polynomial
coinparison tests whether there are linear or curvilinear trends across the
ordered categories (Leedy, 1997).
Chi-Square
Ch-Square was applied to determine significance to the extent that: (a)
the sample was randomly drawn from the population, (b) the data were
reported in raw frequencies not percentages, (c) the measured variables were
independent, (d) the independent and dependent variables were mutually
exclusive and exhaustive, and (e) the observed frequencies were large. A
probability of .05 or less was the standard used to determine significances

(Gall, Borg, & Gall, 1995; Nlkulin, Greenwood, & Nikulin, 1996; Rea &
Parker, 1992 & 1997).

Regression Analysis
Multiple Regressions were utilized to analyze the data for variations or
differences in one variable to variations or differences in another variable.
Multiple regressions require that a random sample be extracted from a welldefined population (Leedy, 1997). This well-defined population was the
participants in the State of Kansas' Adult Education Centers.
Multiple regressions were also used, because regressions have two
primary functions: to summarize some data, and to examine it for
statistically significant trends. Regression analysis was advantageous in the
study because one dependent variable and many independent variables were
analyzed. The independent variables were categorized and placed into a
continuum as if they were naturally continuous (Draper & Smith, 1998;
Girden, 1996; Leedy, 1997).

Pearson Correlation Coefficient
The most commonly used measure for linear relationship between two
variables is the Pearson Product Moment Correlation, called Pearson's
correlation for short. Pearson's correlation was utilized to reflect the degree
of linear relationship between two variables. Wlien there was no linear
relationship between two variables, the value of coefficient was 0, which is
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the lowest value that the Pearson r can have. Consequently, the highest
,
indicates a perfect
value that the Pearson r can have is ~ 1 . 0 0which
correlation. It should be noted that Pearson r-values could be either positive
or negative. A positive value would indicate that increases in X correspond
to increases in Y. Consequently, a negative value indicates that increases in
one variable are associated with decreases in the other variable. Therefore,
for a perfect positive relationship, the value is +I and for a perfect negative
relationship, the value is -1 (Pearson, 1986).
Pearson's r confidence interval was a range of values that had a
specified probability of containing the parameter being estimated. The 95%
and 99% confidence intervals, which have .95 and .99 probabilities of
containing the parameter respectively, are commonly used (Pearson, 1986).
The correlation regression analysis included all the demographic
variables that had ordered categories of age, income, family size, education,
region raised, and environment raised and the dichotomous variable
categories for gender and ethnicity, Caucasian, Hispanic, African-American,
Asian, American-Indian. Regression for each of the scales with predictor
variables used forward entry method. The best predictor went in first, then
the second, etc. until none of the remaining variables added significantly to
the prediction. The adjusted R~was used to estimate how well the predictors
would correlate with the outcome in a different sample (Pearson, 1986).

T-testfor Independent Samples
The t-test for Independent Samples is one of the most commonly used
methods to evaluate the differences in means between two groups. T-tests
for Independent Samples were used to assess whether two sample means
differed for a given level of statistical significance. Independent two-sample
t-test helped determine whether the two populations' means were the same.
The t-test used the sample standard deviations to estimate alpha for each
population. When the difference between the sample means was large
relative to the estimated variability of the populations, the populations were
considered unlikely to be the same (Creswell, 1994).
The t-test was used when the independent two-sample had continuous
data from two independent random samples. The samples were
independent when observations from one-sample were not related to the
observations in the other sample (Creswell, 1994).
A N 0 VA

Analysis of Variance (ANOVA) was utilized because it allowed a test of
difference among two or more means to be conducted. ANOVA examined
tlie ratio of variability between two conditions and variability with each
condition (Girden, 1996; Rutherford, 2001). The ANOVA test allowed the
researcher to compare the amount of variation within each group and
compare it with the amount of variance between the groups. The analysis
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tested whether the mean or median of a variable differs among three or more
groups. The ANOVA compared three or more groups defined by a single
factor (Girden, 1996; Rutherford, 200 1).
Research Methods
The methodology consisted of designing, planning, and managing a
scientific investigation. The data collection was accomplished by utilizing
written questionnaires. Two written questioilnaires were employed to gather
the data. One questionnaire was utilized to gather demographic information.
The other questionnaire used was Kolb's Learning Style Instrument (Kolb,
1985).
Selection of Inventory Instruments

Grasha Reichmann Learning Style Scale
The Grasha Reichmann Learning Style Scale inventory did not meet the
needs of the population being surveyed, because it was developed
specifically for college students and the population surveyed was those in
adult educational centers. The questions were directly related to situations
in a college environment. Therefore, this instrument did not meet the
requirement of the research theoretical framework for adult in learning in
adult education centers in the State of Kansas (Grasha, 1996).

Soloman and Felder Learning Styles Questionnaire
Learning Styles Questionnaire (Soloman & Felder, 1999) was simple
and easy to read and required participant to mark just one answer. After
further research, it was determined that the instrument had not been through
rigorous validation and reliability tests except for the fxst initial usage.

Barsch Learning Styles Questionnazre
This instrument was simple and easy to read, and participants could be
helped completing the instrument. Unfortunately, in a telephone interview
the researcher had with Barsch, the developer of the instrument, it was
learned that the instrument had not been tested for validity or reliability
(Barsch & Barsch, 2001).

Gregorc Style Delineator
Dr. Anthony Gregorc's (1982 & 1984) Style Delineator has been tested
many times for validity and reliability. Marking the instrument is simple
with only one answer to each question. However, the readability of the
instrument for the population to be surveyed was not appropriate. Because it
was above the reading level of the population to be surveyed and facilitators
were not permitted to assist the participants, it did not meet the needs of the
researcher.

Kolb 's Learning Styles Instrument
Dr. David A. Kolb's first publication was entitled Individual Learning

Styles and the Learning Process, Working Paper Number 535-7 1, MIT
Sloan School of Management. The instrument utilized herein was revised in
1985 and agaiii in 1993 and is now distributed by HayIMcBer Training
Resources Group. The instrument was redesigned to help assess the ability
to learn from experience. The instrument's improvement has enhanced
scientific measurement specification and practical use in an educational
eiivironiiient (Kolb, 1985).
Kolb's four basic scales and two combination scores all show internal
reliability from the range of .73 to .88 as measured by Cronbach's alpha
(n=268) (Highhouse & Doverspike, 1987; Merritt & Marshall, 1985). The
combinations show almost perfect additivity (1.0) as measured by Tukey's
test. Nunnally (1972) stated that a .80 is commonly used to determine
reliability of an instrument.
Also, the facilitators of the Adult Education Centers were allowed to
provide assistance to the participants when requested or needed. Facilitators
could help the participants by reading the survey or marking the instrument
for the non-reader.

Data Analysis
Statistical Package for the Social Sciences (SPSS) was the software
package utilized because it produces both analytical conclusions and graphs
for researchers and educators. SPSS is used to discover relationships in
categorical data. SPSS also utilizes umivariate and multivariate analytical
techniques. Consequently, the researcher used regression analysis to predict
trends in the collected data. Also, SPSS is a tool that can be utilized for
missing value analysis that is concerned with validity of the survey
instrument. The SPSS methodologies used were: descriptive statistics,
contingency tables, reliability tests, correlation, T-tests, ANOVA, regression
analysis, nonlinear regression, nonparametric analysis, graphics, and
graphical interface.
Many researchers provided a comprehensive quantity of opportunities
for survey research analysis. A particular method to investigate was
quantitative methods to determine whether current techniques were
appropriate for this particular study's data. This approach recognizes the
property of survey research method and data as well as the difficulty of
including analytic methods in the study design (Sawczuk, 1990).
The Kolb's Learning Style Instrunle~ltcontained twelve questions.
These questions provided four choices with 4 being the most like you, 3
being the second most like you, 2 being third most like you, and 1 least l k e
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you. The summary of each participant's answers for Kolb's Learning Style
Instrument was analyzed to ascertain into which of the four learning styles:
Concrete Experience, Reflective Observation, Abstract Conceptualization
and Active Experimentation the participants would maximize their learning
opportunities.
The survey instrument developed by the researcher contained
demographic data: gender, age, ethnicity, area of country in which the
participation spent chilclhood, environment in which the participant spent
childhood, adults in household in which reared, children in household in
which reared, income level in home where reared, education level of
participants, education level of the father figure, and education level of the
motlier figure. The researcher used the appropriate descriptive and
inferential statistic to explain the data acquired by the study. The data
gathered required reporting the descriptive statistics of the mean scores
standard deviations of the groups. Univariate F-tests (ANOVAS) were used
to determine which of the variables showed a significant difference at the .05
level.
Liiiiitation of the Methodology
Although the methodology employed in this study may have been
ideally suited to the researcher's objective, it presents some liabilities.
Questionnaires and other written forms, which gather data, have limitations.

According to Patton (1980), questionnaire data collection methods are
severely limited. The responses depend on the cognitive skills of the
respondent and are limited by the time available and the efforts of the
respondent. Lack of interview follow-up with volunteer participants further
limits the robustness of the quantitative interpretations (Patton, 1980).
Population
The population of the study consisted of 30 Adult Education Centers in
the State of Kansas. The Adult Education Centers serve approximately
20,000 adults during the total years. However, participants come and leave
during the year, and only a portion of the 20,000 adults is at the centers
during a given time. Authorization to collect data was granted by the
Kansas Board of Regents and the Directors of the Adult Education Centers
(Appendix E). The participants were identified as those coming into the
center on the day or days the survey instruments were administered.
Feedback
Feedback fiom the research data was provided to Directors of the Adult
Education Centers that participated in the study and the Kansas Board of
Regents. Also, analysis of the data was provided to the HayMcBer Training
Resources Group, which provided the uses of the Learning Style Instrument
(Appendix F).

Summary
This chapter described the type of research utilized and how the data
were gathered and analyzed. The research was survey research in nature
with a quantitative analysis of statistical data. Data analysis consisted of
descriptive statistics of the means and standard deviations of the groups and
inferential statistics to include a t-test for Independent Samples, ANOVA,
regression analysis and chi-square. The study employed the use of
questionnaires to obtain data from the respondents, which was also subjected
to statistical analysis.

Chapter ForuPresentation and Analysis of the Data
This chapter reports finding produced by the analysis of data related to
the research questions. Subsequent is the presentation of findings and
explanation of conclusions on the Learning Scale Inventory's six scales.
Additional a~ialysesof other variables are dscussed in this chapter.
Statistical methods employed were analysis of variance (ANOVA),
Pearson product-moment correlation, Chi-square, and independent samples t
tests. An alpha of .05 was used as the criterion for statistical significant for
each analysis. A summary of demographic characteristics of the sample is
provided in Table 1.
Target Population
The target population consisted of those participants that came one day
to the 30 Adult Education Centers in the State of Kansas during a two-week
period in May 2001. The participants present that day at the 30 Adult
Education Centers and who chose to participate when the survey instrument
was administered determined the surveyed population. There were 580
participants that chose to participate. There were 500 survey instruments
returned correctly completed, and 80 surveys returned not correctly
completed for a total of 580. All responses were unmarked and
unidentifiable to assure confidentiality.

Research Questions
The following data are presented and categorized to address the
research questions:
1. What are the learning styles of participants in the Kansas Adult
Education Centers?

2. Do participants learning styles differ by
(a) age?
(b) gender?
(c) ethnicity?
(d) the father's educational level?
(e) the mother's educational level?
(f) the region of the country they spent the majority of their
childhood?
(g) the combination of adults in the household in which they
grew up?
(h) the environment (farming, inner city, suburb, or other) in
which the participants grew up?
(i) the number of children in the household in which they grew
up?
(1) the amount of income in the household in whicli they

participants grew up?

(k) the level of education the participants attained?
Demographics
The number of adult participants present when directors or facilitators at
the Adult Education Centers in the State of Kansas administered the
questionnaires determined the number of survey participants. Prior to
conducting this survey, each director or facilitator of each Adult Education
Center was contacted, the project explained, and they were asked if they
would be willing to participate. The number of questionnaires requested by
the director or facilitator was sent by express mail. The survey questionnaire
contained I I questions aslung participants demographic information for the
following categories: age, gender, ethnicity, area of country in which raised,
environment in which raised, combination of adults in household in which
raised, number of children in family in which raised, amount of income in
family in which raised, highest education level of participant, highest
education level of participant's father, and the highest education level of
participant's mother. The different demographics were included to determine
which if any environmental factors impacted the acquisition and movement
of learning style.

Table 1
Distribution of Participants by Age
Age
16-25
26-40
4 1-60
61+
Total

Frequency
293
138
64
5
500

Percent
58.6
27.6
12.8
1.O
100.0

Table 1 shows there were 293 participants in the 16-25 age range or
58.6% of those participating. In the 26-40 age range, there were 138
participants or 27.6% of the population. In the 4 1-60 age range, there were
64 participants or 12.8% of the population. In the 6 1+ category, there were
only 5 participants so categories 41-60 and 6 1+ were consolidated into one
category of 41 and over for a total of 69 participants or 13.8% of the
population.
Gender
Table 2
Distribution of Participants by Gender
.-.--...........------

..............mm.-----e.........................-.-......mmmm-----........m.*..-.........................*
..................mmm...--...----m
rnm
mmm.

Male
Female
Unspecified
Total

Frequency
213

Percent
42.6

Table 2, Distribution of Participants by Gender, identified 2 13 males
representing 42.6% of the total population and 286 females representing
57.2 % of the total population, and one participant did not indicate gender.
Ethnicity
Table 3
Distribution of Participants by Ethnicity
Ethnic
Group.......------Frequency
.............................-------.
.---.
..-----.
.....................-.
....------.
.-......................................-------.
...........--.
...Percent
--- .....-----.
.-.........-------.
-........--------.
-------------- ..
204
40.8
Caucasian
Hispanic
115
23 .O
African American
63
12.6
Asian
43
8.6
American Indian
13
2.6
Mddle East
.8
4
Multiple
15
3 .O
33
6.6
Other
Unspecified
10
2.0
500
100.0
Total

In Table 3, Distribution of Participants by Ethnicity, there were 204
participants or 40.8% of the total population in the Caucasian group. The
Hispanic group was composed of 115 participants or 23.0% of the
participating population. In the M i c a n American group, there were 63
participants or 12.6% of the population. The number of Asian participants
was 43 or 8.6% of the population. American Indians participating were 13
or 2.6% of the population. In the Middle East group, there were 4
participants or .8% of the population. In the multiple ethnic groups, there

were 15 participants or 3 .O% of the population. There were 10 participants
that did not designate their ethnic group.

Father 's Highest School Grade Attained
Table 4

Distribution of Particlpants by Father's Highest School Grade Attended
Father' s Education
0-3 rd grade
4-9'h grade
10- 12'h grade
Vocational School
College
Unspecified
Total

Frequency
32
114
178
31
98
47
500

Percent
6.4
22.8
35.6
6.2
19.6
9.4
100.0

In Table 4, there were 32 or 6.4% of the participants' fathers that
attained school from no school to the 3rdgrade. There were 114 or 22.8% of
the participants' fathers that attained school fiom the 4" grade to the 9'h
grade. There were 178 or 35.6% of the participants' fathers that attained
school from the 1 0 grade
~ to the 1 2 grade.
~
Thirty-one or 6.2% of the
participants' fathers attained vocational school. There were 98 or 19.6% of
the participants' fathers that attained college. However, there were 47 or
9.4% of the participants that did not specify father's education.

Mother's Highest School Grade Attained
Table 5

Distribution of Participants Mother's Highest School Grade Attained

Mother's Education
Frequency
Percent
0-3rd grade
44
8.8
----r.&.--...------....----....
.....7................................................7-..........-.v77-----.........v7v------..................-......---..........7..7...........-..7.........-77-----........
4 -9 grade
100
20.0
10- 12" grade
20 1
40.2
42
8.4
Vocational School
88
17.6
College
Unspecified
25
5.0
Total
500
100.0
*

*

Table 5 illustrates there were 44 or 8.8% of the participants' mothers
that attained no school to the 3rdgrade. There were 100 or 20% of the
participants' mothers that attained school from 4" grade to 9" grade. There
were 201 or 40.2% of the participants' mothers that attained school from 10"
grade to 12&grade. Vocational school was attained by 42 or 8.4% of the
participants' mothers. Also, 88 or 17.6% of the participants' mothers
attained college. Twenty-five or 5.0% of the participants did not specify
their mother's educational level.

*-.

Region Reared
Table 6
Distribution of Participants by Region Reared
Region
Northeast
Southeast
Midwest-N
mdwest-S
Northwest
Southwest
Unspecified
Total

Frequency
18
22
20
319
3
17
101
500

Percent
3.6
4.4
4.0
63.8
.6
3.4
20.2
100.0

Table 6 sliows tliere were 18 participants that were reared in the
Northeast Region or 3.6% of the population. In the Southeast Region, there
were 22 participants or 4.4% of the population. From the Midwest North
Region, there were 20 participants or 4.0% of the population. From the
Midwest South Region, there were 3 19 participants or 63.8% of the
population. There were only 3 participants from the Northwest Region or
.6% of the population. From the Southwest, there were 17 participants or

3.4% of the total population. There were 101 participants or 20.2% of the
population that &d not specify a region.

Environment Reared
Table 7

Distribution of Participant by Environment Reared
Environment
Farms
Inner City
Suburbs
Other
Unspecified
Total

Freauencv
107
I

J

Percent
21.4

Table 7 Distribution of Participants by Environment Reared, illustrates
there were 107 or 21.4% of the population that was reared on farms. A total
of 210 or 42.0% of the participants was reared in the inner city. From the
suburbs, there were 108 participants or 2 1.6% of the population. The other
category revealed there were 62 participants or 12.4% of the population.
Other environments include such locations as orphanages, prisons, or any
other places not so described. There were 13 participants that did not
specify an area in which reared for a 2.6% of the population.

Number of Children in Family
Table 8

Distribution of Participants by Number of Children in Family
Number of Children
Only Child
2-3 Children
4-6 Children
7-8 Children
9+ Children
Unspecified
Total

Frequency
51

Percent
10.2

In Table 8, there were 5 1 or 10.2% of the participants reared as an only
child. The majority, 226 or 45.2%, of the participants were reared in a
household of 2 or 3 children. There were 143 or 28.6% of the total
population reared in a household of 4 to 6 children. There were 30 or 6.0%
of the participants reared in a household of 7 or 8 children. There were 40 or
8.0% of the participants reared in a household of 9 or more children.
However, there were 10 participants that did not denote the size of their
household.

Whom Reared
Table 9

Llistribution of Participants by Whom Reared
Bv Whom Reared
Two Parents
Single Parent - Male
Single Parent - Female
Grandfather
Grandparents
Other
Unspecified
Total

Frequency
298
20
109
9
15
26
23
500

Percent

In Table 9, there were 298 participants that were reared by two parents
or 59.6% of the total population. A single male parent reared 20 participants
or 4.0% of the population. This contrasted to the 109 participants or 2 1.8%
reared by a single female parent. A grandfather reared nine participants or
1.8%. There were 15 or 3 .O% of participants reared by grandparents. Others
reared 26 participants or 5.2% of the population. There were 23 participants
or 4.6% that did not specify who reared them.

Income in Home Reared
Table 10

Distribution of Participants by Income in Home Reared
Frequency
33
273
181
13
500

Home Income
High income
Middle income
Low income
Unspecified
Total

Percent
6.6
54.6
36.2
2.6
100.0

In Table 10, there were 33 or 6.6% of the participants that were reared
in a high-income home. In the middle-income homes, there were 273 or
54.6% of the participants reared. There were 181 or 36.2% of the
participants reared in a low-income home. There were 13 participants or
2.6% that did not choose to specify the income in home reared.

Highest School Grade Attended
Table 11

Distribution of Participants by the Highest School Grade Attended
Frequency
4

Percent
.8

............- - ..................................-.
-.
.......------.
..........-----.
.........................................................--.
---.
............--.
...................---.
....-----.
......-------.
.........------.
........

0-31~grade
4-9" bade
10-12" grade
Vocational School
College
Unspecified
Total

18
49
1
500

In Table 11, there were 4 or .8% of the participants that attended fiom
no school to the 3'd grade. There were 132 or 26.4% of the participants that
attended fiom 4'h grade to the 9'h grade. The majority of the participants,
~ to 1 2 grade.
~
Those
296 or 59.2%, attended school froill 1 0 grade
attending vocational school were 18 or 3.6% of the participating population.
Forty-nine or 9.8% of the participants attended college. Also, there was 1
participant that did not choose to specify any educational designation.
Table 12

Reliability ofthe Kolb Learning Style Scale
Reliability Analysis Scale
Variable
Concrete Experience (CE)
Reflective Observation (RO)
Abstract Conceptualization AC)
Active Experimentation (AE)
Abstract-Concrete (AC-CE)
Active-Reflective (AE-RO)

Number of
Cases
500
499
500
499
500
498

Number of
Items
12
12
12
12
24
24

Alpha
.63
.65
.68
.70
.68
.73

Table 12 Reliability Analysis Scale displays Cronbach's Alpha
internal consistency reliability estimates. They were lower for the research
population than what the test manual reported, but that is to be expected with
a more homogeneous group (Gall, Borg, & Gall, 2002).

Age
Scatter plots in Figure 1, Figure 2, and Figure 3 show Abstract
Conceptualization-Concrete Experience and Active Experimentation-

Reflective Observation (AC-CE and AE-RO) scores for participants in the
age groups of 16 to 25,26 to 40, and 41 and up. The extreme values on any
of the scales are illuminated outliers on this figure. Also, the figures show all
scores were reasonable. Figure 1, Figure 2, and Figure 3 also illustrate there
is little difference in how individuals responded across the three age groups.
Figure I

Scatter Plot Abstract Conceptualization-Concrete Experience Active
N=293
Experimentation-Reflective Observation Ages 16-25
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-
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-

I

O

Active Reflective
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7

Figure 2

Scatter Plot Abstract Conceptualization-Concrete Experience Active
N=138
Experimentation-Reflective Observation Ages 26-40
Ages 26 to 40

A

A

A

A

A

Active - Reflective

Figure 3

Ages 4.1 and Up

-30
-30

-20

-10

0

10

20

30

Active - Reflective

Scatter Plot Abstract Conceptualization-Concrete Experience Active
Experimentation-Reflective Observation Ages 41-up N=69

Figure 1, 16-25 years, Figure 2,26-40 years and Figure 3,41-years and
up, pictorially illustrate that each age group is widely dispersed in all four
learning styles. Consequently, no age group is predominating in any one
learning style.

Table 13

Descriptive Statistics of Variable Age

CE Concrete
Experience

RO Reflective
Observation

16-25
26-40
41 and up
Total

Mean
293 1 27.31
26.67
138
26.84
69
27.07
500

16-25
26-40
41andut1
Total

292
138
69
499

32.01
32.05
31.22
31.91

293
138
- 69
500

29.08
28.72
28.71
28.93

5.69
6.03
6.12
5.83

.33
.51
.73
.26

292
138
69
499

32.77
33.41
33.28
33.01

6.41
6.00
6.25
6.28

.38
.51
.75
32.46

293
138
69

1.76
2.06
1.87

8.66
8.90
9.40

.51
.76
1.13

,

.35
49
169
.27

6.05
5.83
5.75
5.95
I

16-25

Total

1 AE Active

16-25
Experimentation 26-40
41andup
Total

I

1

5.63

I

AC Abstract

Std.
Error

Std
Deviation

l\T

AC-CE Abstract 16-25
Conceptualization 26-40
Concrete
41 and up
Experience
I Total

16-25
AE-RO Active
Experimentation 26-40
Reflective
41andup
Observation
1
I Total

~
1

1

500

1.86

291
138
69

.76
1.36
2.06

498

1

1.11

I

/

8.81

1

9.83
9.57
9.70

1

9.73

.39

)

.58
.81
1.16

1

.44

(

Table 14
AN0 VAfor Age

Sumof

Df

Mean

F

Sig.

Square
Square
.................................................................................................................................
................................................................................
--.-------...
CE Concrete
Experience

Between Groups 43.52
2
Within Groups
19931.3 497
Total
16674.56 499

RO Reflective
Observation

Between Groups 38.77
2
Withn Groups
17579.35 496
Total
17618.12 498

AC Abstract
Between Groups
Coiiceptualization Within Groups
Total
AE Active
Experimentation

15.32
16994.09
17009.41

21.76
33.46

2
497
499

Between Groups 45.99
195280.96
WithinGroups
Total
19626.95

2
496
498

AC-CE Abstract Between Groups 8.28
Conceptualization Within Groups
3 8728.64
Concrete Experience
Total
38736.918

2
497

AE-RO Active
Experimentation
Reflective
Observation

Between Groups 105.85
Withn Groups
46982.29
Total

47088.15

.65

.52

19.38
3 5.44

-55

.58

7.66
34.20

.22

.80

23.00 .58
39.47

.56

4.14 .053
77.92

499
2
495

52.92
94.91

.56

497

Tables 13 and 14 these two tables were included because of a concern
with age. However, there were no significant findings between the age
79

.948

.57

groups. Therefore, in the remainder of Chapter 4 only findings of
significance will be reported.

Gender
Tables 15 and 16 below illustrate that there was a significant
difference at a .03 level between males and females on the Abstract
Conceptualization scale suggesting that men prefer learning environments
favorable for integrating new information with existing theories. There was
also a significant difference between males and females at the .02 level on
the Abstract Conceptualization-Concrete Experimentation scale, which
exemplifL two different means of learning regarding how an individual
perceives or receives new information

Table 15

Descriptive Statistics of Gender

N
Concrete Experience
(CE)

Male
female
Total
Reflective Observation
Male
(RO)
female
Total
Abstract Conceptualization Male
(Ac)
female
Total
Active Experimentation
Male
(AE)
female
Total
Abstract Conceptualization- male
Concrete Experience
female
(AC-CE)
Total
Active Experimentation
Male
Reflective Observation
female

213
286
499
212
286
498
213
286
499
213
285
498
213
286
499
212
285
497

Mean

Std.
Std. Error
Deviation

8

Table 16

Independent Sample t-test Comparing Learning Styles by Gender
t-testfor Equality of Mean
(Equal variances not assumed)
t

CE Concrete Experience

df Sig. 2tailed
-1.45 479 .14

RO Reflective Observation

-1.18 475

.24

AC Abstract Conceptualization

2.18 466

.03*

AE Active Experimentation

.20

468

.84

AC-CE Abstract Conceptualization- Concrete
Experience

2.42 470 .02*

AE-RO Active Experimentation- Reflective Observation

.82

467

.4.1

Etlmicity
Table 17

Descriptive Statistics Learning Style by Ethnicity
Mean
CE Concrete
Experience

Caucasian
Hispanic
African American
Asian
American Indian
Middle East
Multiple
Other
Total

RO Reflective
Observation

Caucasian
Hispanic
African American
Asian
American Indian
Middle East
Multiple
Other
Total

AC Abstract
Conceptualization

Caucasian
Hispanic
African American
Asian
American Indian
Middle East
Multiple
Other
Total

Std.
Std. Error
Deviation
6.2 1
0.43

Table 17 continued
Mean
AE Active
Experimentation

Caucasian
Hispanic
African American
Asian
American Indian
Wddle East
Multiple
0ther
Total

AC-CE
Abstract Concrete

Caucasian

AE-RO Active Reflective

Hispanic
African American
Asian
American Indian
Middle East
Multlple
Other
Total
Caucasian
Hispanic
African American
Asian
American Inhan
Middle East
Multiple
Other
Total

Std.
Deviation
6.81
5.53
6.01
5.79
6.59
3.11
5.51
6.84
6.30

Std. Error

Table 18
Scales With a SignzJicant Difference for African American Respondents

RO Reflective
Observation

African
American
1.00 MicanAmerican
.OO other

AE-RO Active
1.OO MicanExperimentation- American
Reflective
Observation
.OO other

N
63

Mean Std. Deviation Std. Error
Mean
33.81
5.33
.67

426

31.64

5.94

.29

63

-2.65

9.1 1

1.15

425

1.65

9.67

.47

Table 19
Independent Samples t-test Comparing African American Respondents to
other Respondents

RO Reflective
Observation

Equal variances assumed

Equal variances not assumed
AE-RO Active -Equal variances assumed
Reflective
Equal variances not assumed

t-test
Equality
Means
t

Df

2.74

487

2.97
-3.32

86.44
486

.OO*

-3.47

84.10

.OO

Sig. 2tailed
.01*
.OO*

Table 20
Scale With SignIJicantDzfferencesfor Asian Respondents

Asian

N

Mean

Std.
Deviation

(RO) Reflective
Observation

1.00Asian 43
.OO Others 446

30.16
32.09

5.01
5.96

Std.
Error
Mean
.77
.28

Active ExperimentationReflective Observation

1.OO Asian 43
.OO Others 445

4.48
.78

8.35
9.77

1.27
.46

Tables 17, 17 continued, 18, 19, and 20 illustrate that the African
American and Asian ethnic groups were significantly different on scales
Reflective Observation (RO), Abstract Conceptualization-Concrete
Experimentation (AC-CE), and Active Experimentation-Reflective
Observation (AE-RO) compared to all other ethnic groups. The African
Americans scored significantly higher on the Reflective Observation (RO)
scale and significantly lower on the Active Experimentation-Reflective
Observation (AE-RO) scale. This illustrates that African Americans prefer
and need an opportunity to reflect on new information.

Table 21

Independent Samples t-test ComparingAsian Respondents to Others
Respondents

t-test
Equality
Means
..........................................................................................................................................................................................................
---........
t
Df
Sig.
2-tailed
.04*
RO Reflective Observation Equal variances
-2.05
487
assumed
-2.37
54
.02*
Equal variances not
assumed
.02*
AE-RO Active Experiment Equal variances
2.41
486
Reflective Observation
assumed
.Ol*
Equal variances not
2.74
54
assumed
*

Table 21 shows that Asian respondents scored significantly liigher on
tlie (RO) Reflective Observation. This refers to how individuals perceive or
receive new information. These individuals plunge into new learning
experiences integrating new and old information. Asian respondents also
scored significantly higher on the Active Experience-Reflective Observation
(AE-RO) scale. This finding suggests that that on average Asians want to
learn how something works and the facts.

Table 22
Descrqtive Statistic of Father's Education

CE Concrete
Experience

0-3rd grade
4-9th grade
10-12th grade
Vocational-School
College
Total

RO Reflective
Observation

0-3rd grade
4-9th grade
10-12th grade
Vocational-School
College
Total

AC Abstract
0-3rd grade
Conceptualization 4-9th grade
10-12th grade
Vocational- School
College
Total

AE Active
Experimentation

0-3rd grade
4-9th grade
10-12th grade
Vocational-School
College
Total

AC-CE Abstract 0-3rd grade
Conceptualization 4-9th grade
Concrete Experience 10-12th grade
Vocational School
College
Total

N

Mean

32
114
178
31
98
453

24.72
26.85
27.64
29.42
26.88
27.19

Std.
Std.
Deviation Error
3.50
.62
5.70
.53
5.51
.41
6.19
1.11
6.43
.65
5.76
.27

Table 22 continued
N
AE-RO Active
ExperimentationReflective
Observation

Mean

0-3rd grade
32 -1.03
4-9th grade
113 1.35
178 1.40
10-12th grade
Vocational School 3 1 2.52
97
1.24
College
Total
451 1.26

Std.
Deviation
8.90
9.44
10.13
10.16
10.36
9.91

Std.
Error
1.57
.89
.76
1.82
1.05
.47

Table 23

ANOVA for Father's Education
Sum of Df Mean F Sig.
Squares .............--.....Square
....-...------.
.-..-..-.-.
...........................-.
....----.-----.
....--------.
..........................................................--------.
..-----.
..-.-.........--------.
.....................
4 102.07 3.13 .02*
Between Groups 408.29
CE Concrete
Within Groups 14588.00 448 32.56
Experience
Total
14996.29 452
,

RO Reflective
Observation

BetweenGroups 285.84
4 71.462.02 .10
Within Groups 15839.36 447 35.44
Total
16125.20 451

AC Abstract
Conceptualization

Between Groups 246.88
4 61.72 1.80 .13
Within Groups 15326.05 448 34.2 1
Total
15572.93 452

AE Active
Experimentation

Between Groups
10.78
4
2.70 .07 .99
Within Groups 18193.08 447 40.70
Total
18203.86 451

AC-CE Abstract
Between Groups 604.45
4 151.11 1.96 .10
Conceptualizatioii Within Groups 346 18.32 448 77.27
Concrete Experience Total
35222.77 452
AE-RO Active
Between Groups 221.20
4 55.30 .56 .69
Experimentation
Within Groups 440 16.48 446 98.69
Reflective Observat.
Total
44237.68 450

Table 24

ANO VAfor Father's Education-Concrete Experience

Between(C0mbined)
Groups
Linear Term Unweighted
Weighted
Deviation
Within
Groups
Total

Sum of
Squares
408.29

df

Mean F
Square
4 102.07 3.14

229.24
1 229.24 7.04
1 6 3 . 4 5 1.95
63.45
344.84
3 114.95 3.53
14588.00 448 32.56

Sig.
-

.02*
.Ol*
.16
.02*

14996.29 452

Tables 22,22 continued, 23,24 above and Figure 4 below illustrate that
as the father's educational level increased, the participants scored higher on
the (CE) Concrete Experience scale. This occurred through vocational
school; however, it fell when the father's educational level reached college.
The ANOVA showed a significant (p=.02) curvilinear trend, indicating the
levels of CE first increased then decreased. Individuals scoring higher on
CE confront learning through concrete experiences and emerge themselves
in the new situation. As the father's education increases, the individuals
tend to rely more heavily on the Concrete Experience learning style, but
when fathers have a college level education, the Concrete Experience levels
are lower.

Figure 4
Father 'sLevel of Education and Concrete Experience Learning Style

0-3rd grade

4-9th grade

10-12th grade

vocational school

college

Tables 25 and 25continued below utilized correlation regression
analysis for the demographic variables that had ordered categories. These
categories were age, income, family size, education of participant, education
of participant's father and mother. The dichotomous variable for gender and
ethnicity was used. The correlation matrix shows at least two significant
(p<.05) predictors for each of the six scales.
These predictors were in the Concrete Experience (CE) with the
variables Hispanic and Income groups. In Reflective Observation (RO),
there were two variables that showed a significant difference: African
American and Income groups. In Abstract Conceptualisation (AC), the
Gender and Father's Education groups showed a significant difference.
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Active Experimentation (AE) had three variables with a significant
difference: African American, highest grade the participant attended and
mother's education level. Abstract Concrete-Concrete Experience (AC-CE)
shows there were two with a significant difference at the .05 level: Gender
and Hispanic. In the Active Experimentation-Reflective Observation (AERO) group, there were two that had a significant difference: MricanAmerican and Asian.
Correlation Analysis
The following demographic variables will be analysed to determine if
a combination of the variable make a difference on the learning styles of the
participants. First, a correlation analysis will be used to show how variables
correlate in isolation, then a multiple regression model will be used to show
how the demographic variable combine to best predict the learning styles.

Table 25
Correlation Matrix of the Variables

Gender

Pearson r
Sig. (2-tailed)
N
Age Group Pearson r
Sig. (2-tailed)
N
Caucasian
Pearson r
Sig. (2-tailed)
N
Hispanic
Pearson r
Sig. (2-tailed)
N
African-Amr Pearson r
Sig. (2-tailed)
N
Pearson r
Sig. (2-tailed)
N
American-Ind Pear son r
Sig. (2-tailed)
N
Home Size Pearson r
Sig. (2-tailed)

Asian

N

Income

Pearson r
Sig. (2-tailed)
N
Highest Grd Pearson r
Sig. (2-tailed)
N
Pearson r
Father Ed
Sig. (2-tailed)
N
Mother Ed Pearson r
Sig. (2-tailed)
N

.01
.77
490
.01
.80
490
-.03
.47
490
-. 10
.03*
487
-.OO
.96
499
.07
.17
453
.09
.06
475

-.09
.04*
489
-.09
.06
489
.06
.22
489
.07
.12
486
-.03
.49
498
-.08
.10
452
.O 1
.75
475

-.05
.29
490
.08
.07
490
-.05
.25
490
-.07
.14
487
.08
.07
499
.097
.04*
453
.04
.4.1
475

.08
.07
489
-.03
.50
489
.06
.19
489
.03
.56
486
-.lo

.03*
498
-.02
.64
452
-.I1
.02*
474

Table 25 continued
-

............--.............-----.......-....--..----.
..-........................................* ............----.
...--.
...........-----.-.-.
.....----........------- ......-.
..------.
.......---- .........---.---.......--..----..

AC-CE
AE-RO
Active
Reflective
...-.----------.
-....
..-.
-...................-----.-.-.
..................................................................Abstract
................-..........Concrete
..-.--.........--.
.---........----.
.........--.
..-.
.......-.
...........
-.04
Gender
Pearson r
-.I1
.02*
.42
Sig. (2-tailed)
N
497
499
Age Group Pearson r
.o 1
.05
Sig. (2-tailed)
.84
.29
N
500
498
-.07
.04
Caucasian Pearson r
.43
Sig. (2-tailed)
.10
488
490
N
-.03
Hispanic
Pearson r
.13
.oo*
.46
Sig. (2-tailed)
488
N
490
-.15
AfricanPearson r
-.08
.oo*
American Sig. (2-tailed)
-09
488
N
490
.11
Asian
Pearson r
-.04
.02*
Sig. (2-tailed)
.37
488
N
490
.032
.05
American- Pearson r
Indian
Sig. (2-tailed)
.30
.47
N
488
490
Home size Pearson r
-.01
.oo
.93
Sig. (2-tailed)
.78
490
488
N
Income
Pearson r
.02
-.03
.59
.67
Group
Sig. (2-tailed)
485
N
487
Highest
Pearson r
.06
-.04
.33
Grade
Sig. (2-tailed)
.22
N
499
497
.02
.03
Father
Pearson r
.64
Education Sig. (2-tailed)
.50
453
N
45 1
Mother
Pearson r
-.03
-.08
Education Sig. (2-tailed)
.49
.08
N
474
475

However, the other categorical variables were not utilized because no
significance was revealed in the ANOVA. These variables were age of
participants, region in which reared, environment in which reared, by whom
reared, and education level of the participant. Since these variables showed
no significant difference at the .05 level, the data are not displayed.
Regression analysis for each of the following six scales with the
predictor variables using a forward entry method was applied. This method
requires the best predictor to go in first, then the second best, etc. until none
of the remaining variables adds significantly to prediction. This approach
made the regression equation fit the researcher's data set. The adjusted Rsquare estimates how well the predictors would correlate with the outcomes
in a different sample. The regression omitted any survey that had missing
values on any of the predictors thus n=422.
Table 26
Regression Model Summary for Concrete Experience

Model

R

R Square

Adjusted
R Square
.o 1
.02

A
.12
.02
B
.16
.03
a Predictor: (Constant), Hispanic
b Predictors: (Constant), Hispanic, Income group

Std. Error
of the Estimate
5.75
5.72

Table 27

N O V A Table for Concrete Experience Regression Model
Model

Sum of Squares

Df

A

204.741
Regression
Residual
13871.94
420
Total
14076.68
42 1
B Regression
347.63
2
Residual
13729.05
419
Total
14076.68
42 1
a Predictor: (Constant), Hispanic
b Predictors : (Constant), Hispanic, Income group
c Dependent Variable: CE Concrete Experience

Mean
Square
204.74
33.03
173.81
32.77

F

Sig.

6.20

.01*

5.31

.01*

Table 26 and Table 27display the significant difference of the groups
Hispanic and Income with the dependent variable Concrete Experience
(CE). For the two variables, Hispanic and Incoille groups had an R-Square

Table 28

Regression Model Summary Reflective Observation
Model

R Square Adjusted
R Sauare
A
.13
.02
.02
B
.17
.03
.02
a Predictor: (Constant), African American
b Predictors: (Constant), African American, Home size
R

Std. Error of
the Estimate
5.83
5.81

Table 29
ANOVA Table for Reflective Observation Regression Model
Model
Sum of Sauares Df Mean Sauare
F
A Regression
254.71
1
254.71
7.48
14294.88
420
34.04
Residual
Total
14549.60
421
B Regression
406.84
2
203.44
6.03
14.142.71
419
33.75
Residual
421
Total
14549.60
a Predictor: (Constant), African American
b Predictor: (Constant), African American, home size
c Dependent Variable: RO Reflective Observation

Sig;.
.01*
.OO*

Tables 28 and 29 show the predictor variables using a forward entry
method being applied. This method requires the best prehctor, which was
African American, to be entered first, then the second best predictor, which
was home size. The adjusted R-square was .03.
Table 30
Regression Model for Abstract Conceptualization
Model R
R Square Adjusted R Square
Std. Error of the Estimate
A
.I1
.O 1
.01
5.88
5.86
B
.15
.02
.02
B
.21
.04
.04
5.81
D
.23
.06
.05
5.78
a Predictor: (Constant), Gender
b Predictors: (Constant), Gender, Father Education
c Prehctors: (Constant), Gender, Father Education, Hispanic
d Predictors: (Constaiit), Gender, Father Education, Hispanic, American
Indian

Table 3 1
A N 0 VA Table for Abstract Conceptualization Regression Model
Model
Sum of Squares Df Mean Square
F

Sig.

A

a
b
c
d
e

192.16
1
192.16
5.55
.02*
Regression
Residual
14536.65
420
34.61
Total
14728.81
421
B Regression
349.41
2
174.70
5.10
.01*
Residual
14379.40
419
34.32
Total
14728.81
421
C Regression
628.81
3
209.60
6.21
.00*
Residual
14100.00
418
33.73
Total
14728.81
421
D Regression
806.94
4
201.73
6.04
.OO*
Residual
13921.87
417
33.39
Total
14728.81
421
Predictor: (Constant), Gender
Predictors: (Constant),Gender, Father Education
Predictors: (Constant), Gender, Father Education, Hispanic
Predictors: (Constant), Gender, Father Education ,Hispanic, American
Indian
Dependent Variable: AC Abstract Conceptualization

Tables 30 and 3 1 illustrate the predictor variables using a forward
entry method. With this method, the best predictors were in the following
order: gender, father's education, Hispanic, and American Indian. The
adjusted R-square was .04.
Table 32
Regression Model Summary Actzve Experimentation

Model R

R Square

Adiusted R Square

Std. Error of the Estimate

a Predictors: (Constant), African American
b Predictors: (Constant), African American, Mother' Education

Tables 32 and 33 display the utilization of the dependent variable of
Active Experimentation (AE). The forward entry method was used to input
the independent data of African American and mother's education.
Table 33

ANOVA Table.for Active Experimentation Regression Model
Model

Sum of Squares

Df

Mean
F
Square
A Regression
299.96
1
299.96
7.40
Residual
16978.47
419
40.52
Total
17278.4.1
420
B Regression
513.59
2
256.80
6.40
Residual
16764.82
418
40.11
Total
17278.41
420
a Predictor: (Constant), African-American
b Predictors: (Constant), African-American and Mother Education
c Dependent Variable: AE Active Experimentation

Sig.
.Ol*
.OO*

Active Experimentation (AE) with the two variables African-American
and mother's education had and R-square of .030.
Table 34

Regression Model Summary for Abstract Conceptualization-Concrete
Experience

Model

Std. Error
of
Estimate
.......-------.......---.-..........-----------.
.....................-.
...-.
.....---.
........-----.
..........-.
.-.
...............--.
..............--.
...........-.
.......the
............-.
.-.
...................-------.
......
A
.15 .02
.02
8.80
B
.19 .04
.03
8.74
a Predictors: (Constant), Hispanic
b Predictors: (Constant), Hispanic, Gender
---- ..

R

RSquare

AdjustedRSquare

Table 35

ANOVA Table for Abstract Conceptualization-Concrete Experience
Regression Model
Sum of Squares Df Mean Square F
Sig.
.....Model
................................................................................................................................................................................- ...........-.....................-.........--- -.
A

Regressio~l
694.00
1
694.00
8.98 .OO*
Residual
32463.94
420
77.30
Total
33157.943
421
B Regression
1 153.66
2
576.83
7.55 .OO*
Residual
32004.29
419
76.38
Total
33 157.94
42 1
a Predictor: (Constant), Hispanic
b Predictors: (Constant), Hispanic, gender
c Dependent Variable: AC-CE Abstract Conceptualization-Concrete
Experience
Tables 34 and 35 display the dependent variable of Abstract
Conceptualization-ConcreteExperience (AC-CE) and the independent
variables of Hispanic and gender. The forward entry method was utilized.
The Abstract Conceptualization-ConcreteExperience (AC-CE) variable of
fispanic has an R-square of .02.
Table 36

Regression Model Summary for Active Experimentation-Reflective
Obsenation
Model R R Square Adjusted R Square
A .17
.03
.03
a Predictor: (Constant), Afiican-American

Std. Error of the Estimate
9.71

Table 37
ANOVA Tablefor Active Experimentation-Reflective Observation

Mode
1
A
Regression
Residual
Total

Sum of
Squares
1113.95
39508.15
40622.10

Df
1
419
420

Mean
Square
1113.95
94.29

F

Sig.

11.81

.OO*

a Predictor: (Constant), African-American
b Dependent Variable: AE-RO Active Experimentation-Reflective
Observation
Tables 36 and 37 describe the forward method utilized to analyze the
data. These tables display the dependent variable of Active
Experimentation-Reflective Observation (AE-RO) and the independent
variable of African American. The Active Experimentation-Reflective
Observation (AE-RO) with the one variable, Afi-ican-American, had an Rsquare of .03.
Summary
This chapter reports findings produced by the analysis of the data
related to the research questions. The target population was from 30 adult
education centers in the State of Kansas. The three scatter plots illustrated
no age group is predominate in any learning style and that all the styles are
being utilized.
The data analyzed the learning styles as (a) difference by age, (b)
gender (c) ethnicity, (d) father's educational level, (e) mother's educational
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level, (f) region of the country where they spent the majority of their
chilclhood, (g) cornbination of adults in the household in which they grew
up, (h) environment in which the participants grew up, (i) number of
children in the household in which they grew up, Cj) amount of income in the
household in which they grew up and (k) the education they attained.
The data revealed a significant difference at the .05 level in learning
style preference by gender, ethnicity, father's educational level, mother's
educational level, number of children in the household and education they
attained. However, age, region of the country where they grew up,
combination of adults in the household in which they grew up, environment
in which they grew up showed no significant difference.

CHAPTER FIVE
SUMMARY, CONCLUSIONS, AND IMPLICATONS
Chapter Five contains a summary of the research and the conclusions to
the research questions. The implications and recommendations for fui-ure
study complete the chapter.
Summary
The purpose of the research was to answer the research questions related
to participants' demographics. The participants in the Kansas Adult
Education Centers provided the population for the research.
The researcher analyzed the data gathered from the literature review to
develop the demographics of the survey to assist in further understanding
possible characteristics of the adult learners being surveyed to denote
similarities and differences. HayMcBer Publishing (1995) provided the
Kolb7sLearning Style Inventory as a service to academic research. Kolb's
Learning Style Inventory had been tested for validity and reliability by other
researchers (Highhouse & Doverspike, 1987; Marshall & Merritt, 1985).
Through the literature review the theoretical framework of the research
was developed. The power of learning was highlighted by all the authors
reviewed. Multitudinous explanations are offered on the states of mind and
the capacity to learn, to think critically and to act fiom any paradigm shifts
that emerge from learning. There was no singular interpretation of learning
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styles concerning whether they are innate and to what extent they are
changed by environmental factors. However, there was some agreement that
learning styles are powerful and iiidividualized tendencies to focus on
particular stimuli and ways in interpreting reality. Many adult educators
indicate the importance of the teaching-learning nexus in particular stressing
the importance of matching teaching style to individuals7 learning styles.
However, there was a lack of agreement on the role of demographic on
learning styles.
The Regents for the State of Kansas and the Directors of the Adult
Education Centers in the State of Kansas granted the researcher permission
to conduct tlie study. The demographic portion of the instrument contained

11 questions to gather the data which included: gender, age, ethnicity, area
of country in which reared, environment in which reared, number of people
in household in which reared, number of children in household in which
reared, income in the family In which reared, highest grade in school in
which participant attended, highest grade in school in which participant's
father attended, and highest grade in school in which participant's mother
attended. The gathered data were analyzed to determine to what affect
demographics have on the learning style of the participants.

Kolb's Learning Style Inventory contained 12 questions. The answers
were ranked with 4 being the most important, 3 as the second most
important, 2 being the third most important and 1 the least important.
The researcher sent the survey by express mail to each of the
participating Adult Education Centers in the State of Kansas. Attached to
each survey was a letter stating that the researcher was working on a
doctorate in Human Resource Development, and the purpose was to
determine the learning styles of adults in the Kansas Adult Educational
Programs. It further stated the questionnaires were not numbered, coded, or
identifiable in any manner to assure their anonymity. The letter further
stated that participation was solely at the participant's discretion and that
completing the questionnaires would be evidence of their consent to
participate in the survey.
The facilitators or directors that administrated the questionnaires were
also provided a letter stating that all Adult Education Centers in the State of
Kansas had been sent surveys. They were provided postage paid containers
to return the surveys both those con~pletedand those not completed.
Instructions for completing the questionnaires were also included.
The target population was those adults attending the Kansas Adult
Education Centers during a one day period wishing to participate and present
when the surveys were being administered. There were 580 participants that

came to the Adult Education Centers and wished to participate when the
surveys were being administered. There were 80 surveys or 15% of the
surveys that were not completed correctly and could not be utilized in the
initial survey. Consequently, 85% of the surveys were completed correctly.
The research was survey in nature with a quantitative analysis of the
statistical data. The data from the 500 questionnaires were compiled and
analyzed using the SPSS statistical program. Data analysis consisted of
descriptive statistics of the means and standard deviation of the groups.
Inferential statistics included an ANOVA, t-test for independent sample,
regression analysis, chi-square, and a three-way factorial analysis.
Conclusion to Research Questions
The results of the study directed the researcher to the following
conclusion. The first research question was: What are the learning styles of
the participants in the Adult Education Centers? The data related to this
question can be seen in Figure 1 and 2. The sample-surveyed population of
the Kansas Adult Education Centers is utilizing all the learning styles.
However, when looklng at the individual groups such as ethnicity, gender,
father's educational level, income, and the mother's educational level, it
becomes clear that some groups prefer a particular learning style.
Past research was further validated that gender-learning styles are
significantly different as proposed by many other researchers (Fritz, 1992;
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Gallagher, 1998; Hlawaty, 2002; Ksicinski; 2000; Philbin, 1995; Pyryt,
Sandals, & Begoray, 1998; Turney, 1994). This research revealed that males
prefer the learning style of Active Experimentation (AE). These individuals
like to learn through evaluating, testing, and applying their generalizations.
Males also prefer learning through Abstract Conceptualization and Active
Experimentation (AC-CE); these are individuals that prefer dealing with
technical tasks and problems rather than with social and interpersonal issues.
The other learning style men prefer is Active Experimentation and
Reflective Observation (AE-RO). These individuals find it more important
that a theory have logical soundness than practical values (Kolb, 1985).
Utilizing Kolb's Learning Style Inventory, it was determined that both
younger and older adults sampled demonstrated a diverse representation of
learning styles. This conclusion was drawn fiom the clear depiction of the
information in Figures 1,2, and 3. Adults have one primary learning style.
However, they will rely on other styles if the situation necessitates the
utilization of others. Thus, it depends upon the learning situation.
The research examined the possibility of fathers' and mothers'
educational level influencing the learning style of the learner. The research
did reveal the father's educational level had a significant effect on the
learning style of the learners. When the father's educational level increased,
the participants scored higher on the (CE) Concrete Experience scale. This

occurred though vocational school; however, it fell when the father's
educational level reached college. These individuals confront learning
though concrete experiences and emerge themselves in the new situation.
As the father's education increases, the individuals tend to rely more heavily
on the (CE) Concrete Experience learning style.
Consequently, the research showed the mother's level of education
had a significant effect at the .05 level upon the learning style of AfricanAmerican individuals. The lower the mother's education level the more the
individual utilized the Active Experimentation (AE) learning style. These
individuals conduct Active Experimentation on those conceptualizations
though evaluating, testing, and applying their generalization (Kolb, 1984).
Conclusions of Literature Review
There were other conclusions based on the literature review. The
literature review revealed there are many factors that have an influence on
maximizing the learning opportunities of adult learners. Facilitators and
administrators must understand environmental factors that influence the adult
learning process. Environmental factors such as lighting, temperature,
acoustics, and ergonomic furniture impact learning (Kennedy, 2003).
Knowles (1984) identified components of instructional practice that includes
establishing a physical and psychological climate conductive to learning.

Some of the physiological factors were hearing, vision and other physical
conditions of the learners
Cognitive researchers and theorists explore various instructional
variables and conditions in the expectation of finding a fundamental
teaching and learning model. Cognitive researchers build on slulls learners
already possess and strive to accommodate these skills to other situations of
learning (Keefe, 1985, 1987). Facilitators that utilize knowledge of learning
styles maximize opportunities for all learners (Truluck & Courtney, 1999).
Research findings of Holt, Denny, Capps and De Vore (2005) state that
many teachers do not understand students' preferred learning styles. The
researchers also verified previous studies that found student learning styles
and teaching styles should be matched, thus providing students the
opportunity to perform to their capacity.
There are practitioners that focus on innovative methods of changing
teaching and learning environments that will advance the needs of all
learners. Researchers and practitioners encourage variety in learning
settings, resources, and instructional methodologies (Keefe, 1985, 1987).
The research demonstrated that ethnicity plays a part in learning styles.
Other researchers such as Williams (2000) and Luster and McAdoo (1994)
have also stated that statistically significant differences occur with and
among ethnicity groups such as Mican-American, Hispanic American, and

European-American. Williams (2000) and Messick's (1976) findings
suggest that facilitators of learning should utilize more diversity when
providing instructions to heterogeneous groups of learners.
Implications of .the Study
The implications of this study are pertinent for business and industry,
government organizations, facilitators of adult learning, educators of both
children and adults, and adult learners. This research should be of interest to
individuals in the field of child development, psychology, and sociology,
which are also affected by this research because of the impact of the
environment in which children are reared.
Organizations and educational institutions should be aware that adults
require many different learning environments and teaching styles. Also,
they should be aware of the variables such as gender, ethnicity, income, and
other factors that impact the way adults prefer to learn. Facilitators of
learning should utilize this information to provide a variety of ways to

deliver information to the learners. Therefore, facilitator and learners must
share the same goal of maximizing learning opportunities for adult learners.
Implications for educators are that adults have a variety of methods and
techniques for teaching adult learners, and they must begin to utilize
assessment techniques to determine the best approach instead of using the
same one trusted technique. Facilitators of adult learning should consider

the six assumptions of Knowles (1970, 1984, 1989). These assumptions are:
adults have a need to know, adults are self directed, they have knowledge
and experience, they possess a readiness to learn tasks that are relevant, they
have an orientation to learning, and they are motivated to learn in order to
solve problems or address needs.
This study has implications for all educators working with individuals
from childhood to adulthood. Such factors as educational levels of parents,
income and other were found to influence learning styles utilized by the
participants (Bowen & Bowen, 1999; Brooks & Duncan, 1997; Harris, 2000;
Richters, 1993; Shaw, Winslow & Hood, 1988). Researchers Pienemann,
Johnston, and Brindley (1988) propose there are five stages for a first
language acquisition. They point out that first language acquisition occurs
in stages usually between 11 and 12 years of age. They have proposed that
in the first six years of a child's life the personality is formed. The question,
are these time periods in a child's development of language and personality
the periods when learning styles are acquired?
This study supports the theory that learning styles are not innate as
proposed by Gregorc (2001). A telephone conservation with Gregorc
(persoiuiel communication, 2001) revealed that he theorizes individuals have
one inherent learning style. He further stated that individuals perhaps
repress their primary learning style until later in life when the individual's
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style eventually materializes. Also, he does not believe that experience,
education, social background or other factors impact learning styles.
Consequently, this study also contradicts the theory that learning
styles change over time as some researchers such as Kolb (1984) propose.
This study indicates that learning styles are formed sometime during the
early years of an individual's life, because of the environmental factors used
in this study.
This study also pointed out a need for a more friendly type survey
instrument should be developed to assess learning styles of those individuals
functioning on a lower educational level. This is shown in the fact tliat 13%
or 80 participants were unable to complete the survey instrument correctly.
A survey instrument that requires participants to select one answer would be
easier to utilize instead of ranking selections. The researcher did find some
instruments that required participants to select only one answek to the
question, but these instruments had not been tested for validity or reliability.
Recommendations for Further Study
Results of the current study suggest several areas where further research
would affirm or supplement current knowledge. Specific recommendations
for further study are:

1. Administer the questionnaire to other ethnic groups or
nationalities.

2. Conduct a study in the early formative years of a child's life such
as 2 to 4 years of age to determine the other environmental
elements that have an impact upon a child's learning style.
3. Conduct an extensive study to determine the relative impact, if

any, fathers' education have upon their children's learning and
learning styles.

4. Conduct an extensive study to determine the relative impact
mothers have upon M i c a n American children's learning and
learning style as opposed to the impact fathers have upon the
African American children.

5. Conduct a study focused on learning styles among different ethnic
groups as to the implications for diversity educational preparation.

6. Conduct a h i t l ~ e study
r
and include a qualitative component.
7. Conduct a study using Myers Briggs Type Indicator to determine
why mid-life adults show a tendency toward a balanced preference
on the MBTI and not with the LSI.
8. Conduct a longitudinal study of individuals to determine if

learning styles change over time.

Epilogue
This study is far reaching into innumerable areas of investigation and
examination. Areas of inquiry may be in the area of child psychology, as to
"when are learning styles acquired?" Consequently, this research may also
be looking at the holistic education theory of the whole individual but with
an added factor of history and conditions. This may involve more than just
foundational education and include the background experiences of learning,
as opposed to the basic competence acquisition generally utilized. An
important factor we must remember as educators is: nothing succeeds like
success, and nothing improves the likelihood of repeated actions llke a value
added or a "good feeling about an experience. Learners will try to replicate
situations found to be successful as much as possible. Therefore, some
things learners can control are: selecting the course that best fits the time
they like for study purposes, their work schedule, day(s) of week, length of
class or course, and sequencing. Learners will also consider gender,
nationality, etc. if choices are available in selecting an instructor, as well as
the type of class format.
Learners may not understand they are "matching their learning style to a
teaching style" and will not understand all they are attempting to accomplish
in their search for achieving this match. However, professional educators
must assist the student learners in their own educational quest. Professionals
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must ultimately assume responsibility for matching the instructional
techniques to the learning style of the adult learner if the learning experience
is going to be maximized.
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Demographic Survey Instrument

Part 1
All information on this survey will be kept strictly confidential.
Please put an X in the space that represents your answer to each question.

1. Gender
a. Male
b. Female
2. Your age range
a. 16to25
b. 26 to 40
c. 41 to 60
d. 61 and over
3. Category that best describes you

a. Caucasian
b. Hispanic
c. African American
d. Asiaoacific Islander
e. American Indian
f. Middle East
g. Multiple Ethnicity
h. Other
4. Area that best describes the place you spent the majority of your childhood
a. Northeast - 1
b. Southeast - 2
c. Midwest North - 3
d. Midwest South - 4
e. Northwest - 5
f. Southwest - 6

Environment that best describes the area in which you grew up
a. Farming
b. Inner City
c. Suburbs
d. Other

Part 1 - Continued
6. Combination of adults in household in which you grew up
a. Two Parents
b. Single Parent - Male
c. Single Parent - Female
d. Grandparent - Female
e. Grandparent - Male
f. Grandparents
g. Other
-

7. Number of children in the household in which you grew up
a. Only child
b. 2-3 children
c. 4-6 children
d. 7-8 children
e. 9 and over children
8. Amount of income in the household in which you grew up
a. High Income
b. Middle Income
c. Low Income
9. Highest school grade you attended
a. 0 through 3rdgrade
b. 4ththrough 9thgrade
~
12th grade
c. 1 0 through
d. Vocational School
e. College
10. Highest
a.
b.
c.
d.
e.

school grade the father figure of your childhood completed
0 through 3rdgrade
4'h through 9mgrade
loththrough 1 2 grade
~
Vocational School
College

11. Highest school grade the mother figure of your childhood completed

a.
b.
c.
d.
e.

0 through 3rdgrade
4ththrough 9'h grade
1O'h through 1zt"grade
Vocational School
College

Appendix B

Kolb's Learning Style Survey Instrument

Part 2
Learning Stvle Inventory
The Learning-Style Inventory describes the way you learn and how you deal with
ideas and day-to-day situations in your life. Below are 12 sentences with a choice of
endings. Rank the ending for each sentence according to how well you think each one
fits with how you would go about learning something. Try to recall some recent
situations where you had to learn something new, perhaps in your job or at school. Then,
using the spaces provided, rank a "4" for the sentence ending that describes how you
learn best, down to "1" for the sentence ending that seems least like the way you learn.
Be sure to rank all the endings to each sentence unit. Please do not make ties.

Example of completed sentence set:
1. When I learn:
2 a. I am happy
1 b.Iamfast
3 c. I am logical
4 d. I am careful
Remember: 4=most like you 3=second most like you 2=third most like you l=least like
YOU

1. When I learn:
a. I like to deal with my feelings
b. I like to think about ideas
c. I like to be doing things
d. I like to watch and listen
2. I learn best when:
a. I listen and watch carehlly
b. I rely on logical thinking
c. I trust my hunches and feelings
d. I work hard to get things done
3 . When I am learning:
a. I tend to reason things out
b. I am responsible about things
c. I am quiet and reserved
d. I have strong feelings and reactions
4. I learn by:
a. Feeling
b. Doing
c. Watching
d. Thinking

Part 2 - Continued
5. When I learn:
a. I am open to new experiences
b. I look at all sides of issues
c. I like to analyze things, break them down into their parts
d. I like to try things out
When I am learning:
a. I am an observing person
b. I am an active person
c. I am an intuitive person
d. I am a logical person
I learn best from:
a. Observation
b. Personal relationships
c. Rational theories
d. A chance to try out and practice
When I learn:
a. I like to see results from my work
b. I like ideas and theories
c. I take my time before acting
d. I feel personally involved in things
I learn best when:
a. I rely on my observations
b. I rely on my feelings
c. I can try things out for myself
d. I rely on my ideas
When I am learning:
a. I am a reserved person
b, I am an accepting person
c. I am a responsible person
d. I am a rational person
When I learn:
a. I get involved
b. 1like to observe
-c. I evaluate things
d. I like to be active
I learn best when:
a. I analyze ideas
b. I am receptive and open-minded
c. I am careful
d. I am practical

Appendix C
Letter to Participants

Dear Adult Education Participant:
As an Assistant Professor at Pittsburg State University in Pittsburg, Kansas and a
student in the Doctoral Program at the University of Canberra in Australia, I am
conducting a survey to determine the learning styles of adult students participating in the
adult education programs.
The purpose of this study is to determine the learning styles of adults in Kansas
Adult Education Programs. This information is to provide better educational
opportunities to adult students. The data will be gathered by a questionnaire. Literature
has revealed that many instructors utilize one method for instruction, whereas the chosen
method used may not meet the needs of the students.
Dr. David A. Kolb developed the questionnaire being utilized for this study. The
questionnaire is not numbered, coded, or identifiable in any manner to assure your
anonymity. Your participation in this study is solely at your discretion. The completion
of the questionnaire will be evidence of your consent to participate in this survey. All
data will be treated as copyright data to hrther protect your anonymity.
The questionnaire consists of 2 parts. Part 1 is devoted to obtaining general and
background data. Part 2 consists of 12 questions, which you are asked to rank each
according to your preference.
Thank you for your consideration in this endeavor.
Sincerely,
Linda Seifert
Assistant Professor
Pittsburg State University

Appendix D
Ethics Letter from University of Canberra

University of Canberra
Division of Communication and Education

Dr Linda Seifert
Assistant Professor
Pittsburg State University
PITTSBURG, USA
Dear Dr Seifert
I am writing with respect to your status as Ph.D. student at the University of Canberra
and the conduct of your research for writing your dissertation. I have consulted with the
University Advisor on Ethics, Associate Professor Peter Clayton who is also the Chair of
the University Higher Degrees Committee and he has advised me that given the nature of
your inquiry and the methodology you are adopting that there is no requirement for you
to formally apply to the Ethics Committee for approval for the conduct of your surveys. I
will quote from the relevant section of the University document as follows:

The Human Ethics Manual of the University of Canberra
Section Principles and Guidelines for experiments with human subjects: Survey
Data Collection:
'for surveys not containing questions which may cause offence, where the subject is
anonymous and a non-dependent adult, and there is no pressure applied for the subject to
participate in the questioning, no proposal need be made to the CEHR (Committee for
Ethics in Human Research ) for the survey'.
I wish you well in the conduct of the survey and look forward to seeing the results.

With best wishes.
Dr Francesco Sofo
Supervisor

Appendix E
Permission fiom Kansas Board of Regents

Subject: Fwd: ABE list
Date: Mon, 02 Apr 2001 17:23:59 -0500
From: "Margaret Patterson" <mpatterson@ksbor.org>
To : <lseifert@pittstate.edu>

Hi, Linda, it was nice visiting with you on the telephone this afternoon. I am
enclosing the e-mail with the adult education directors' lists in both Access
97 and 2000 formats. I will have Connie send out the paper reports in the
morning. Best wishes with your research project. We will look forward to
hearing from you when it is complete. Take care,
Margaret
Margaret Patterson,
Associate Director, Adult Education
Kansas Board of Regents
NEW e-mail: mpatterson@ksbor.org
Telephone: 785-291-3038

Appendix F
Permission from Hay Group to use Kolb's Learning Style Instrument

Subject: < 2 > LSI approval w/ T&P
Date: Wed, 11 Apr 2001 13:52:54 -0400
From: EI@haygroup.corn
To: lseifert@pittstate.edu
Dear Colleague,
Thank you for your interest in the Learning Style Inventory (LSI). In cooperation with
David A. Kolb you have been approved to do research using the LSI, provided you mail
us a copy of your findings, and your research contribution is greatly appreciated.
We look forward to hearing about your results. Please mail us a copy of your research
paper or publication when completed to the following address:
LSI Research Contracts
C/OKeith Cornella
HayIMcBer
116 Huntington Avenue, 4th floor
Boston, MA 021 16
Attached you will find two documents:
This is a copy of the LSI test. You may print or copy this document as needed for your
research.
The profile sheet contains the answer key for the test as well as the profiling graphs for
plotting scores. This document may also be reproduced as necessary for your research. .
Sincerely yours,
Keith Cornella
Permissions Editor

Appendix G
Addendum Demographic

Appendix
Demographics Utilized in this Dissertation.

Gender
Research conducted by Gallagher in 1998 found there was a
significant difference in learning styles based on gender. Gallagher also
found there was a high degree of relationship between the variables of age,
ethnicity and gender when examined in certain combinations utilizing
Kolb's Learning Style Inventory. Other researchers have documented that
gender is a characteristic that affect the learning style (DePaula, 2002; Dunn,
Thies & Honigsfield, 200 1;Honigsfeld and Dunn 2003 ;Hlawaty, 2002;
Hoingsfeld, 2000,200 1;Pengiran-Jadid; Ponder, 1990).

Culture
Culture is a characteristic that affects the learning style utilized by
individuals (Dunn & Griggs, 1993; Milgram, 1993). Tucker (2003)
conducted a study of Korean students' learning style and found they differ
from American students. Tolber-Hill(2003) determined that African
American students learn differently from European American students.
Pewewardy and Hammer (2003) and Manuelito (2003) writing concluded
that learning styles are impacted by culture such as American Indian and
Alaska Native students. This information is now being used by universities
to prepare teachers to teach American Indian and Alaskan Native students.
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Guild (1994) investigated the differences among different groups as
compared to learning styles. Luster and McAdoo (1994) have also stated
that statistically significant differences occur with and among ethnicity
groups such as African-American, Hispanic American, and EuropeanAmerican.
The need to understand learning styles of peoples around the world is
reflected in the research conducted by Main, Nichol, and Fennel1 (2000).
They recognized there are cultural constraints on learning faced by
Australian Aboriginal students. De Paula's (2002) study of Brazilian
students illustrated there was a significant difference among adolescents by
age, gender and academic achievement internationally as to the learning
style used. Hiawaty's (2002) research of German students revealed there
was significance among German students and students fiom five other
countries utilizing the variables of age, gender and acadenlic achievement
internationally. Tucker's (2003) study of Korean students and American
students found a significant difference between the two groups. Tucker
stated the differences could possibly be cultural orientation of the students as
to how differing cultural values determine the form and style of
communication.
Williams (2000) found that statistically significant differences
occurred within and between race and ethnicity groups and between age

groups. The African-American group scored higher in the following order:
visual, interactive and haptic. In addition, Williams found that HispanicAmerican and European-American groups scored higher in the order of
interactive, visual, and haptic. The Hispanic-American group scored
significantly higher than the other groups on the olfactory test. Williams7
(2000) finding also suggests that more visual instructions should be added to
all these groups.

Age
According to Goldman (1998) and Kolb (1984), an individual's
learning style is acquired through hereditary factors, life experiences, and
demands of environment. Learning styles are usually fixed and not
transient; however, substantial changes are the consequences of maturation
and environmental stimuli (Cornett, 1982).
Daughenbaugh (1985) and McCarthy (1985) state that learning styles
are related to both age and gender. Dorsey and Pierson (1984) found that
age influences learning styles. Research conducted by Spoon and Shell
(1998) found statistically significant difference between groups of
community college students and traditional college students, which appears
to verifL the literature supporting that learning styles are influenced by
demographic variables. A statistically significant difference was noted in
terms of the interaction of age with learning styles. Findings by

Daugherlbaugli (1985) were consistent with McCarthy (1985) where
students' preferences for learning and teaching styles were related to both
age group and gender.
Cornett (1982) suggested that learning styles are unrelated to
intelligence; however, researchers suggest that certain styles are perhaps
more effective for particular activities in children's and adults' learning
environment than other styles (Guild &. Garger, 1985).
In 1998, Dr. Gallagher conducted research to determine whether or
not there was any significant relationship between learning styles and the
independent variables of age, gender, ethnicity, prior education level,
academic major or occupation. Gallagher's research revealed that one of
these independent variables alone did not impact learning styles. The study
did find that some were consistent with the tenets of adult learning theory,
though many were not. The study did reveal a possible connection between
gender and cultural differences in learning styles.

Parents ' Education
The educational levels of parents were shown to have an effect on the
learning styles utilized by students. Household income also influenced the
learning style students preferred, some of the authors supposed this occurred

because of the resources available to the students (Bowen & Bowen, 1999;
Brooks & Duncan, 1997; Harris, 2000; Richters, 1993; Shaw, Winslow, &
Hood, 1988).

