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Learning and learning styles have become two major fields that draw the attention
of several researchers (Dunn & Dunn, 1986; Keefe, 1987; Kolb & Kolb, 2003; Koch,
1998; Lemire, 2000; Riding & Cheema,1991). Learning is an ongoing process and occurs
in different ways for different people. Some individuals learn by seeing and hearing, for
some learning occurs by watching and doing, some learn by visualizing and putting it
into action. The different styles that people use to learn are termed as learning styles.
James and Blank (1993) defined learning style as “the complex manner in which, and
conditions under which, learners most efficiently and most effectively perceive, process,

store, and recall what they are attempting to learn” (p. 47).



This study examined and explored the relationship among undergraduate students'
learning styles from the Colleges of Business, Education and Liberal Arts as measured by
the Index of Learning Styles - active/reflective, sensing/intuitive, visual/verbal and
sequential/global. The examination also included gender, ethnicity, age, grade point
average (GPA) and grade level. Two research questions were addressed in the study —

1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of
Learning Styles?

2. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts, as measured by the Index of
Learning Styles, based on gender, ethnicity, age, GPA and grade level?

The data were analyzed using descriptive statistics, chi-square and ANOVA. The
participants were 346 undergraduate students from three different colleges at a large four-
year public southeastern university over a period of one semester — Spring 2008. Results
from the chi-square analysis indicated that there was a significant difference between

sensing and intuitive learners in the College of Education.
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CHAPTER |
INTRODUCTION

“For the things we have to learn before we can do them, we learn by doing them,
e.g., men become builders by building and lyreplayers by playing the lyre; so too we
become just by doing just acts, temperate by doing temperate acts, brave by doing brave
acts” (Ross, 1999, p. 21). Some individuals learn by seeing and hearing. Some
individuals learning occur by watching and doing. Some individuals learn by visualizing
and some by implementing. Felder and Silverman (1988) indicated that students employ
several ways to learn — “by seeing and hearing; reflecting and acting; reasoning logically
and intuitively; memorizing and visualizing and drawing analogies” (p. 674). Kennedy
(2002) summarized Confucius’ idea of learning as a purpose “to cultivate oneself as an
intelligent, creative, independent, autonomous being” (p. 433). Curry (1983) referred to
learning as learning that was intentional as against unintentional learning, where intended
learning is considered as a process and also as a product. It is a process because intended
learning is adaptive, focuses on future, and affects “an individual’s cognitive, affective,
social and moral volitional skills” (p. 2). According to Curry (1983), intended learning is
a product in which *“a relatively permanent change in behavior, or potential behavior” (p.
2) is observed. Heffler (2001) expressed that Kolb’s experience learning theory considers
learning as a process. Cano-Garcia and Hughes (2000) believed that “Learning is related

to thinking, and as individual differences intervene we use specific styles when we think



as well as when we learn” (p. 414). Felder and Silverman (1988) mentioned that some
learners feel more comfortable when they are learning facts, experiments and data when
others prefer to learn theories and principles.

Cassidy (2004) clarified that the one concept that has offered insights into
learning is learning style. The different styles that people use to learn were termed as
learning styles. James and Blank (1993) stated that “The ways individual learners react to
the overall learning environment and its various elements are often said to make up the
learning style” (p. 47). The term learning style describes each individual’s preferred way
of understanding experiences and converting the experiences into knowledge (Cuthbert,
2005; Honey & Mumford, 1986; Kolb, 1984). Claxton and Ralston (1978) have identified
learning style as *“a student’s consistent way of responding and using stimuli in the
context of learning” (p. 7).

James and Blank (1993) defined learning style as the “complex manner in which,
and conditions under which, learners most efficiently and most effectively perceive,
process, store, and recall what they are attempting to learn” (p. 47). Kolb (1984) defined
learning styles as an individual’s preference of methods to perceive and process
information. Kratzig and Arbuthnott (2006) indicated that learning styles fundamentally
address the memory of an individual for a variety of sensory stimuli when using these
components. Curry (1983) used the term learning style to refer to “the general area of
interest concerning individual differences in cognitive approach and process of learning”
(p. 3). Curry (1991) mentioned that a learning style could be considered as a mixture of
an individual’s motivation to learn, engagement in the learning process and processing
habits of the content cognitively. Claxton and Murrell (1987) have discussed learning

2



styles extensively in their research. Baldwin and Sabry (2003) indicated that “Learners
are different and approach learning tasks differently and that individual differences can
significantly affect an individual’s learning processes” (p. 325).

Heffler (2001) mentioned that “It is advantageous to know your own learning
style when approaching a new learning situation to optimize the outcome” (p. 308) and
added that awareness of learning styles of the students support the teachers efforts to
organize the course content for better learning to occur. Hendry, Heinrich, Lyon, Barratt,
Simpson, Hyde, Gonsalkorale, Hyde, and Mgaieth (2005) considered that course
coordinators try to match tutorial groups with gender but infrequently any effort is made
to match with “students’ knowledge backgrounds or learning styles” (p. 395). A study by
Hendry et al. (2005) revealed that students were expressed greater self-awareness of their
personal learning and learning styles and showed acceptance of others’ learning styles.
Hendry et al. (2005) added that “self-awareness of their learning style would lead to
increased confidence in using their study strategies” (p. 397).

Baldwin and Sabry (2003) mentioned that “Learners are different, have different
learning styles and approach tasks differently. Some learners require more help than
others. Some are more motivated and have clear academic and career goals than others”
(p. 337). McLachlan (2006) stated that individual students are driven by different things
and that “student learning styles and learning drivers may vary from individual to
individual” (p. 1). Felder and Brent (2005) stated as follows:

...some students are comfortable with theories and abstractions; others feel much

more at home with facts and observable phenomena; some prefer active learning

and others lean toward introspection; some prefer visual presentation of
information and others prefer verbal explanations. One learning style is neither

preferable nor inferior to another, but is simply different, with different
characteristic strengths and weaknesses. (p. 2)
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Guild (2001) mentioned that “learners bring their own individual approach,
talents and interests to the learning situation” (p. 1). Guild (2001) further added that “an
individual learner's culture, family background, and socioeconomic level affect his or her
learning. The context in which someone grows and develops has an important impact on
learning” (p. 1). Heffler (2001) believed that each individual’s learning style has its
strengths and weaknesses based on what has to be learned and how it should be learned.
Cassidy (2004) indicated that “There is general acceptance that the manner in which
individuals choose to or are inclined to approach a learning situation has an impact on
performance and achievement of learning outcomes” (p. 420). Curry (1991), after a study
of the use of learning style concepts in medical education, observed significant
differences in learning styles between the two practice types of specialists - the university
specialists and the community-based specialists. Curry (1991) also observed significant
differences between the university and community-based specialists by gender, and years
of practice.

As researchers found differences in the way individual learners learn, a need to
address individual learning styles and integrate activities to match teaching styles to the
learning styles has become a necessity for educators. Hall and Moseley (2005) expressed
that course designers and instructors should be attentive to the learning styles of students
by investigating their learning styles and encouraging them to think and reflect on their
own learning styles. Hall and Moseley (2005) felt that the focus should be shifted from

the content to the learner as that has a major effect on the motivation of students to learn.



Coffield, Moseley, Hall, and Ecclestone (2004) stated that:

There is a strong intuitive appeal in the idea that teachers and course designers

should pay closer attention to students’ learning styles — by diagnosing them, by

encouraging students to reflect on them and by designing teaching and learning

interventions around them. (p. 1)
Bacon (2004) agreed that “Although there is an enormous amount of published research
on learning styles, relatively few studies have critically evaluated the assumption that
learning style affects learning outcomes” (p. 206). Cassidy (2004) argued that “learning
style has been the focus of such a vast number of research and practitioner-based studies
in the area, there exist a variety of definitions, theoretical positions, models,
interpretations and measures of the construct” (p. 420). Cassidy (2004) ascertained that
“Whilst educators in all fields are becoming increasingly aware of the critical importance
of understanding how individuals learn, it is equally important that any attempts to
integrate learning style into educational programmes are made from an informed
position” (p. 420).

Purpose of the Study

The purpose of this study was to examine the relationship among undergraduate
students' learning styles from the Colleges of Business, Education and Liberal Arts as
measured by the Index of Learning Styles - active/reflective, sensing/intuitive,
visual/verbal and sequential/global. The examination also included gender, ethnicity, age,
grade point average (GPA) and grade level. Each learner will learn in a specific way
depending on their learning styles. These learning style differences affect their learning.
Loo (1997) indicated that the learning style characteristics of individuals are

comparatively stable with a slight change or development. Cassidy (2004) suggested that
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“Learning style may be considered as stable over time ..... or as changing with each
experience or situation” (p. 421). If and when addressed appropriately, there is an
anticipated improvement in learning and it improves the expectation that learning will
occur substantially faster.

“The purpose of examining the learning styles of learners is to better understand
the behavior patterns that learners exhibit so that they can be incorporated into interactive
learning systems and thus be more effective and efficient in helping learners to learn”
(Baldwin & Sabry, 2003, p. 327). Cuthbert (2005) mentioned that “knowledge of the
students’ Learning Styles could be important to the teacher since it allows him/her to
adjust his/her pedagogic strategies” (p. 246). Gadt-Johnson and Price (2000) indicated
that learning styles were meant to symbolize each learner’s distinct inclination to learning
certain material and concluded after their study that the research has repeatedly
confirmed a powerful relationship between a learner’s unique learning style and their
academic achievement. Some researchers have agreed that learners learn better when the
content material is provided in a way that matches with their learning style preferences
(Kolb, 1984; Gardner, 1985; Slavin, 2000; Woolfolk, 1998). Griggs (1985) agreed with
other researchers by stating that “Increased research studies demonstrate the importance
of accommodating individual learning style preferences in the learning process” (p. 202).

Statement of the Problem

There is a need to examine the learning style differences between students from
different academic programs because research in this area is lacking. A persistent issue in
education is the understanding and application of an individual’s unique learning styles.
Awareness of the learning styles of the learners’ will aid the teachers, instructors, adult
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educators, trainers, course designers, program and training developers to develop a
curriculum that addresses individual learning needs. Baldwin and Sabry (2003)
mentioned that “research continues to build a strong case for the impact of learning styles
in better understanding how learners learn and thus how to support them in their task” (p.
329).

Cassidy (2004) stated that “Learning style was also found to correlate
significantly with other academic performance-related factors such as academic self-
efficacy and academic locus of control” (p. 439). Teachers, instructors, adult educators,
trainers, course designers, program and training developers invest a significant amount of
time and effort in designing courses and training to achieve specific objectives and to
provide a better learning experience to the learners. Cassidy (2004) suggested that

For those working within an educational setting wishing to utilize learning style to

promote more effective learning, whether through individual or group profiling,

design of instructional methods, or identifying learner preferences,
operationalising learning style is a necessary but highly problematic endeavour.

(p. 440)

Research Questions

This study was guided by the following two research questions:

1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of
Learning Styles?

2. What are the relationships among undergraduate students' learning styles from the

Colleges of Business, Education and Liberal Arts, as measured by the Index of

Learning Styles, based on gender, ethnicity, age, GPA and grade level?



Significance of the Study

Teachers, instructors, adult educators, trainers, course designers, program and
training developers have the responsibility to create and develop an effective and efficient
learning environment to meet the colossal task of addressing individual learners’ learning
styles to enhance learning. The results of this study will aid in designing more effective
and interactive undergraduate courses and curriculum in academic settings including
Colleges of Business, Education and Liberal Arts to enhance undergraduate students’
learning. Graf, Viola, Leo, and Kinshuk (2007) indicated that “Incorporating learning
styles in teaching plans may make learning easier and leads to better achievement” (p.
79).

Bajraktarevic, Hall, and Fullick (2003) confirmed that “students benefit from the
learning materials being adapted to suit their learning preferences. The results revealed
that students have obvious different preferences for lesson presentation type” (p. 8).
Gadt-Johnson and Price (2000) advocated that

an awareness of learning style differences of ethnic populations and

accommaodating these differences in the classroom may result in better academic

achievement for these youth. The particular learning style preferences of students
have been found to have a strong impact on achievement in different academic

areas. (p. 582)

Curry (1990, 1991) indicated that the key purpose to study and apply learning styles was

to develop an instant and long-standing outcome of general learning and teaching

processes. Felder (n.d., para. 2) indicated as follows:



When mismatches exist between learning styles of most students in a class and
the teaching style of the professor, the students may become bored and inattentive
in class, do poorly on tests, get discouraged about the courses, the curriculum, and
themselves, and in some cases change to other curricula or drop out of school.
Professors, confronted by low test grades, unresponsive or hostile classes, poor
attendance and dropouts, know something is not working. They may become
overly critical of their students (making things even worse) or begin to wonder if
they are in the right profession. Most seriously, society loses potentially excellent
professionals. To overcome these problems, professors should strive for a balance
of instructional methods (as opposed to trying to teach each student exclusively
according to his or her preferences.) If the balance is achieved, all students will be
taught partly in a manner they prefer, which leads to an increased comfort level
and willingness to learn, and partly in a less preferred manner, which provides
practice and feedback in ways of thinking and solving problems which they may
not initially be comfortable with but which they will have to use to be fully
effective professionals.

Baldwin and Sabry (2003) found that “variations in learning preferences do exist
in the population” (p. 331). Felder and Silverman (1988) suggested that including a small
number of activities or techniques in the instruction by the instructors would address or
meet the needs of several students with a variety of learning styles.

Assumptions of the Study

The following assumptions were made for the purpose of this study:

1. The “Index of Learning Styles” was a valid instrument to examine the learning
styles among undergraduate students' from the Colleges of Business, Education
and Liberal Arts.

2. The participants responded honestly to the survey questions.



Limitations of the Study

The study has several limitations. The online learning style instrument Index of
Learning Styles (ILS), developed by Felder and Solomon, was selected to identify and
examine the relationship of the students’ learning styles. Felder and Solomon (1999, para.
3) stated the following:

1. The ILS results provide an indication of an individual's learning preferences

and an even better indication of the preference profile of a group of students
(e.g., aclass), but they should not be over-interpreted.

2. A student's learning style profile provides an indication of possible strengths
and possible tendencies or habits that might lead to difficulty in academic
settings. The profile does not reflect a student's suitability or unsuitability for
a particular subject, discipline, or profession. Labeling students in this way is
at best misleading, and can be destructive if the student uses the label as
justification for a major shift in curriculum or career goals. (A learning style
preference also does not serve as an excuse for a bad grade on the student's
last physics test).

Participation in this study was voluntary. The convenience sample was from one
of the largest universities in the South which questions the generalizability of the findings
to other institutions. The sample selection was limited to a total of 346 undergraduate
students from the Colleges of Business, Education and Liberal Arts.

This study surveyed students who were registered for undergraduate courses from
only three colleges at one of the largest four-year public universities in the southeast;
therefore, it should be considered a convenience sample. Generalization of the results to
other universities is not recommended.

Definition of Terms
The following terms used with specific definitions were vital for this study.
1. Active and reflective learning styles - Felder and Solomon (n.d., para. 1)

explained that active learners retain and understand information best by doing
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something active with it either by discussing/applying/explaining it to others.
Reflective learners prefer to think and work alone about the learning material
provided to them.

2. Learning styles - Keefe (1979a) mentioned that learning styles were
“characteristic cognitive, affective, and psychological behaviors that serve as
relatively stable indicators of how learners perceive, interact with, and respond to
the learning environment” (p. 1).

3. Sensing and intuitive learning styles - Felder and Solomon (n.d., para. 5)
described that sensing learners like facts and solving problems by well-established
methods and intuitive learners prefer discovering possibilities and relationships.

4. Sequential and global learning styles - Felder and Solomon (n.d., para. 11)
described sequential learners as those that gain understanding in linear and logical
steps and that the global learners learn in large jumps and absorb material
randomly without seeing connections.

5. Visual and verbal learning styles - Felder and Solomon (n.d., para. 9) indicated
that visual learners remember best what they see in pictures, diagrams, flow
charts, time lines, films, and demonstrations and explained that verbal learners get
more out of words through written and spoken explanations.

Organization of the Study
An introduction to this research study was provided in this chapter. It addressed
the statement of the problem, purpose of the study, research questions, significance and

limitations of the study and the definitions of the terms used in this study. A review of

11



the related literature for this study is provided in Chapter II. It addresses the historical
overview of learning and learning styles, previous research on learning styles, learning
styles instruments and models and the Index of Learning Styles Questionnaire.

Chapter I11 describes the methods used for this study. It includes the design of the
study, research questions, variables — the independent and dependent variables, the
instrument — Index of Learning Styles, reliability and validity, population sample, data
collection, procedure and analysis, results and a summary. Chapter 1V presents the
findings of the study and describes the participants’ demographic characteristics and the
analytical and statistical procedures. Chapter VV summarizes the findings of the study and

includes suggestions for future research.
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CHAPTER II
REVIEW OF LITERATURE
Introduction

The first chapter described the purpose, statement of the problem, research
questions, definitions of terms, significance, assumptions, limitations and the
organization of the study. The second chapter - literature review - discusses andragogy,
pedagogy, adult learners, historical review and background of learning styles, learning
style models, learning style as a tool, the instrument — index of learning styles survey, the
visual and verbal, active and reflective, sensing and intuitive, and sequential and global
learning styles.

Learning and learning styles are two important fields that draw the attention of
major researchers in the field of education. In order to understand learning and learning
styles better, a review of ‘pedagogy’ and ‘andragogy’ is necessary. Knowles (1973)
defined pedagogy as the art and science of teaching children and Knowles (1970) defined
andragogy as the “art and science of helping adults learn” (p. 38). Jarvis (1985) observed
that, for Knowles, education from above is pedagogy and education of equals is
andragogy. After careful review of literature, it was understood that adult learning
involves both pedagogy and andragogy. Adult learners are diverse and possess different

learning styles. Hence, depending on the learners learning styles and the content to be
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learned, principles of pedagogy and andragogy may be conjunctively used to create an

effective learning experience.

Learning styles have become a significant learning consideration in the past three
decades. As diverse definitions were given to learning styles, learning styles instruments
have come into existence. As research continues, additional learning style instruments are
being developed and the current effort is to incorporate learning styles into the learning
process.

Purpose of the Study

The purpose of this study was to examine the relationship among undergraduate
students' learning styles from the Colleges of Business, Education and Liberal Arts as
measured by the Index of Learning Styles - active/reflective, sensing/intuitive,
visual/verbal and sequential/global. The study also examined the relationship between the
learning styles and the demographic information of gender, ethnicity, age, grade point
average (GPA) and grade level.

Research Questions

This study was guided by the following two research questions:

1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of
Learning Styles?

2. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts, as measured by the Index of

Learning Styles, based on gender, ethnicity, age, GPA and grade level?
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Pedagogy

Bedi (2004) stated that “the word *pedagogy’ is derived from the Greek words
‘paid’ meaning “child’ and ‘agogus’ meaning ‘leader of” (p. 94). Holmes and Abington-
Cooper (2000) indicated that pedagogy evolved in the monastic schools of Europe
between the 7" and 12" centuries. Marshak (1983) described pedagogy as teacher
centered in which the goals for learning were set, the learning process was directed and
results evaluated by the teacher. Holmes and Abington-Cooper (2000) mentioned that
monks’ observations in teaching children simple skills paved the way to pedagogical
assumptions about learners and learning. These assumptions were adopted and
incorporated into teaching in North America and Europe during the 18" and 19"
centuries.

Marshak (1983) considered that pedagogy is appropriate to educate and train
children and, at times, adults too. In a pedagogical model, teachers are responsible for
deciding what, how and when of learning occurs and added that a teacher has complete
responsibility to make all decisions regarding a learning experience (Bedi, 2004; Conner,
2004). Bedi (2004) implied that the learning takes place from a teacher centered point of
view and the learner is submissive in the process. Clark (1999) clarified that in pedagogy,
a content plan is important for content to be taught, how it can be chunked into smaller
modules, what the delivery options are to deliver the content in a logical sequence, and to
find out the most effective way to teach the content. Yoshimoto, Inenaga, and Yamada
(2007) mentioned that teachers are expected to teach and take care of young and

immature students’ learning needs.
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Andragogy

The notion of andragogy has been around for nearly two centuries. The term
andragogy was originally formulated by Alexander Kapp, in 1833 (Nottingham
Andragogy Group, 1983). Kapp used the term to describe the educational theory of Plato.
Zmeyov (1998) determined that the theory of adult education called andragogy is a new
field of human sciences, one of the new sciences of education that was in full evolution.
Holmes and Abington-Cooper (2000) mentioned that initially the term was disapproved
by a fellow German, John Frederick Herbert, and subsequently disappeared from use for
almost a century. Davenport (1987) and Sherow (2006) observed that the term had
reappeared in Europe by the year 1921 and was used in France, Holland and Yugoslavia
during the 1960s. Davenport and Davenport (1985) indicated that the term was first
introduced in the United States by Martha Anderson and Eduard Linderman in the year
1927.

The term was based on the Greek word ‘andr’ which means ‘man/adult’ and
‘agogus’ which means ‘leader of’. In the 1960s, Malcolm Knowles who is considered as
the father of adult education has further developed the concept of andragogy (Sherow,
2006). In the 1970s and 80s, Malcolm Knowles, who was a theorist of adult education
and a renowned American practitioner, R.M. Smith, an American researcher, and
P. Jarvis, a British researcher created the theory of adult learning — an androgogical
model of learning based on the fundamentals of andragogy (Zmeyov, 1998). The model
became particularly popular in North America and Great Britain as a way of describing
adult learning through the work of Malcolm Knowles. Draper (1998) indicated that today

the term andragogy is used in Poland, Germany, the Netherlands, Czechoslovakia,
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Russia, Yugoslavia, and other central and eastern European countries to refer to what the
British and Americans call adult education.

Smith (2005) confirmed that many in the adult education field considered that the
name Malcolm Knowles and the term andragogy have become inextricably linked.
Marshak (1983) described andragogy as learner centered where the learner was
responsible for achieving his or her own learning goals through self-direction and
evaluation, aided by a “facilitator’ rather than a ‘teacher’. Knowles' theory of andragogy
was an attempt to develop a theory specifically for adult learning. He emphasized that
adults were self-directed and were expected to take responsibility to make decisions. His
definition focuses on the role of a teacher and his theory of andragogy was based on adult
learner characteristics.

According to Knowles (1984), andragogy was based on four different and vital
assumptions about the characteristics of adult learners and child learners. They were self-
concept, experience, readiness to learn, and orientation to learning. A fifth one,
motivation to learn, was added later (Jarvis, 1995; Knowles, 1984; Smith, 2005). It was
assumed that as a person grows older their self concept moves from being a dependent
personality to one of being an independent personality, their accumulation of experiences
become a resource for learning, their willingness to learn becomes oriented increasingly
to their social roles, and their time perspective changes from one of postponed application
of knowledge to immediacy of application (Darkenwald & Merriam, 1982; Davenport,

1987; Knowles, 1973, 1980).
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Knowles (1980) described andragogy as follows:

Andragogy is premised on at least four crucial assumptions about the

characteristics of adult learners that are different from the assumptions about child

learners on which traditional pedagogy is premised. These assumptions are that,
as a person matures, 1) his self-concept moves from one of being a dependent

personality toward one of being a self-directed human being; 2) he accumulates a

growing reservoir of experience that becomes an increasing resource of learning;

3) his readiness to learn becomes orientated increasingly to the developmental

tasks of his social roles; and 4) his time perspective changes from one of

postponed application of knowledge to immediacy of application, and accordingly
his orientation toward learning shifts from one of subject-centered to one of

problem-centeredness. (p. 39)

Knowles (1984) indicated that as a person matures, the fifth element of
‘motivation to learn’ was internal. According to Darkenwald and Merriam (1982), these
characteristics of adult and child learners’ assumptions indicate that it was important to
know about adult learning and development. Conner (2004) indicated that the term
defined an alternative to pedagogy and referred to learner-focused education for people of
all ages. Marshak (1983) mentioned that andragogy was considered as appropriate for the
education and training of adults.

Bedi (2004) summarized that andragogy is an instrument to understand the
behavior of a student in a teaching relationship, supports the reason for the way a teacher
behaves in the relationship, and guides the teaching philosophy of how to manage the
learning environment to make a learning situation effective. The University of Central
Florida Literacy and Reading Excellency Center (FLaRe) (n.d.) concluded that andragogy
was considered as an alternate model for instruction and it caught the attention of several

adult educators and was considered one of the models that could be used to teach adult

learners. The FLaRe (University of Central Florida Literacy and Reading Excellency
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Center, n.d.) program extended the notion that since the evolution of the term andragogy,
the use of “it has taken on a wider meaning and now more often refers to learner-focused
education for people of all ages” (p. 1). WAVE (n.d., para. 17) in a white paper on Adult
Education in the Information Age stated that andragogy
refers to learner-focused education for people of all ages. The andragogic model
asserts five issues to be considered and addressed in formal learning; letting the
learner know why something is important to learn, showing learners how to direct
themselves through information, relating the topic to the learners experiences,
recognizing people will not learn until ready and motivated to learn, often this
requires helping them overcome inhibitions, behaviors, and beliefs about learning.
Pedagogy and Andragogy
Knowles (1970) believed that an andragogical approach to teaching adults was
essential to take into account the adult's learning needs and the teachers’ responsibility to
teach adults how to learn. He argued that “the transmissional modes of pedagogy were
not considered as sufficient in enabling adults to deal with the rapid change going on in
our society. The result of the timespan of major cultural change changing more than once
in one's lifetime called for a new and more successful approach to adult learning” (p. 39).
Knowles (1973) has compared his andragogical model with that of a pedagogical model.
Holmes and Abington-Cooper (2000) explained Knowles comparison as follows:
The pedagogical model is a content model concerned with the transmitting of
information and skills. For example, the teacher decides in advance what
knowledge or skill needs to be transmitted, arranges this body of content into
logical units, selects the most efficient means for transmitting this content

(lectures, readings, lab exercises, films, tapes, for example), and then develops a
plan for presenting these units in some sequence.
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By contrast, the andragogical model is a process concerned with providing
procedures and resources for helping learners acquire information and skills. In
this model, the teacher (facilitator, change-agent, consultant) prepares a set of
procedures for involving the learners in a process that includes (a) establishing a
climate conducive to learning, (b) creating a mechanism for mutual planning, (c)

diagnosing the needs of learning, (d) formulating program objectives (content)
that will satisfy these needs, (€) designing a pattern of learning experiences, (f)
conducting these learning experiences with suitable techniques and materials, and
(9) evaluating the learning outcomes and re-diagnosing learning needs. (p. 51)

Knowles’ idea of developing a newer approach to learn was taking into
consideration “more accurate set of assumptions of adults as learners” (Schugurensky &
Friedman, 2002, para. 4). Schugurensky and Friedman (2002) summed up Knowles’ four
assumptions of andragogy in relation to pedagogy as follows:

The self-concept principle reflects the self-directing character of the adult learner

rather than dependent nature of the child. The principle of experience simply

acknowledges the need to draw on the adult's rich source of experience. Readiness
to learn indicates that adults differ from children in their developmental stage and
as a result have special learning needs. The assumption implies that adult learning
needs tend to focus more towards their social roles. Orientation to learning
assumes that adults put more value on being able to practically apply their
learning while pedagogy suggests that children naturally focus on postponing
immediate application for future needs. These four sets of assumptions establish

significant guidelines for creating adult learning environments. (para. 5)

Kennedy (2002) contended that youth is not the only phase in an individual’s life

to learn as “Adults are as well-equipped as younger learners to continue learning” (p.

435). Jarvis (1985) compared pedagogy and andragogy as presented in Table 1.
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Table 1

Comparison of Pedagogy and Andragogy

Pedagogy Andragogy
The learner Dependent Moves towards
independence.

Self-directing

The learner’s experience Of little worth A rich resource for
learning
Readiness to learn People learn what society People learn what they
expects them to need to know
Orientation to learning Acquisition of subject Learning experiences
matter should be based around

experiences.

The most important characteristic to consider when teaching adults would be a
mixture of andragogical and pedagogical assumptions. Conner (2004) indicated that
Knowles conceded that the four of andragogy’s five key assumptions apply equally to
adults and children. Conner (2004) added that the sole difference was that children have
fewer experiences and pre-established beliefs than adults and thus have less to relate.
Bedi (2004) mentioned Knowles’ argument that pedagogy for children is the most
effective way to impart education as the children’s dependency on adults is more but as
the dependency reduces, pedagogy will become self-direction in the individual’s life.
Zmeyov (1998) agreed that the andragogical principles of learning were widely needed
not only in adult education but also in all sectors of educational services. Knowles (1980)
agreed that both the models of andragogy and pedagogy were necessary depending on the

situation.
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Knowles (1980) mentioned that

andragogy is simply another model of assumptions about adult learners to be used
alongside the pedagogical model of assumptions, thereby providing two
alternative models for testing out the assumptions as to their “fit” with particular
situations. Furthermore, the models are probably most useful when seen not as

dichotomous but rather as two ends of a spectrum, with a realistic assumption
(about learners) in a given situation falling in between the two ends. (p. 43)

Cross (1981) described Knowles’ argument that andragogy could be viewed as a unified
theory of adult education and as “optimistic”. Cross (1981) pointed out that
it is not really clear whether Knowles was advocating two distinct approaches to
teaching — one for children and a different one for adults — or whether he is
suggesting that andragogy should replace pedagogy as a sounder approach to the
education of both children and adults. ..... However, in a recent clarification of
the assumptions of andragogy, Knowles (1979) acknowledges that it would have
been preferable to recognize the continuity of human development by using the
subtitle “From Pedagogy to Andragogy” rather than “Andragogy Versus
Pedagogy,” which implies a dichotomy between childhood and adulthood. (p.
223)
Ozuah (2005) argued that if the principles of andragogy are used, efforts to help
the learners direct and move them to being autonomous and self-directedness would be a
success. Rachal (1994), after a review of the experimental literature on andragogical and
pedagogical methods, concluded that “the bulk of the experimental and quasi-
experimental work done to date suggests an approximate equivalence between
andragogical approaches and pedagogical ones on both achievement and learner

satisfaction. Ultimately, practitioners will continue to employ methods that work for

them” (p. 25).
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Edmunds, Lowe, Murray, and Seymour (2007) summarized that there are three

principles that provide the foundation for adult learning:

1. The adult learner is primarily in charge of his or her own learning. Remember
that instructors do not have the power to implant ideas or to transfer skills
directly to the learner. They can only suggest and guide.

2. An instructor’s primary responsibility is to do a good job of managing the
process through which adults learn.

3. The learners are encouraged to use their own judgment and decision-making
capabilities. (p. 3)

MacKeracher (1996) viewed adult learning as an energetic set of processes that are
interconnected emotionally, socially, physically, cognitively and spiritually. Merriam
(2001) described that adult learning is an “ever-changing mosaic, where old pieces are
rearranged and new pieces added” (p. 1).
Adult Learners

Ausburn (2004) described adult learners as those who have distinctive needs and
expectations of learning which sets them apart from the young learners. Ausburn (2004)
acknowledged that in American education adult learning has become important and
literature places emphasis on adult educators. In the year 2003 part-time adult learners
have become the majority of learners in colleges and universities. Adult learners are the
fastest growing learner population (Cappelli, 2003; Levine, 2003; Shea, 2002; Symonds,
2003). Edmunds et al. (2007) indicated that adults can learn, are willing to learn in spite
of age, bring a treasure of knowledge and experience to the learning process, are practical
in their learning and makes use of the learning in real time situations. Sherow (2006)

mentioned that adults learn when the need arises to know new things, that they are self-

directed, autonomous and take charge of their learning and learning experience. Kennedy
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(2002) argued that adult learning does not occur in a single best way. Edmunds et al.

(2007) stated that

generally, most adults prefer to be treated as individuals who are unique and have
particular differences. The instructor must keep in mind that although adults have
common characteristics as learners, adults also have individual differences and
most adults have preferred methods for learning. Adult learners respond better
when new material is presented through a variety of instructional methods,
appealing to their different learning preferences. (p. 3)

Edmunds et al. (2007) explained that
Adults bring to a learning situation a background of experience that is a rich
resource for themselves and for others. In adult education, there is a greater
emphasis on the use of experiential learning techniques (discussion methods, case
studies, problem-solving exercises) that tap into the accumulated knowledge and
skills of the learners and techniques such as simulation exercises and field
experiences that provide learners with experiences from which they can learn by
analyzing them. A rich, adult-focused instructional approach takes into account
the experiences and knowledge that adults bring to the session. It then expands
upon and refines this prior knowledge by connecting it to new learning, making
the instruction relevant to important issues and tasks in the adults’ lives. (p. 3)
Kennedy (2002) supported that as adults obtain new knowledge, they add it to
their already existing knowledge by integration of new knowledge to the old knowledge
and build new meaning to the already existing one. Ross-Gordon (2003) mentioned that it
is the responsibility of the instructors to tap into and take advantage of the vast
experience that adults bring into the learning situation.
Migletti and Strange (1998) after a study at North Carolina State University found
that there was little variance between the age of students and their expectations of the

environment in a classroom, course outcomes and learning styles and the study could not

prove the fact that adults have different learning styles and have different learning needs.
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However, Ross-Gordon (2003) mentioned that

Although these studies do not point to a uniquely adult learning style, the value of

responsiveness to diverse learning styles among adults exhibited by individual

adults was supported by a study of students between twenty-one and fifty years of

age in a predominantly black community college. (p. 48)

Historical Review and Background of Learning Styles

Koch (1998) confirmed that starting in the 1950s and 1960s researchers identified
learning and teaching theories which led researchers and educators to concentrate on each
individual learner’s learning needs in the late 1960s and early 1970s. Lemire (2000)
pointed out that extensive attention to individual learning styles was a major movement
in education for the past 25 years. Jonassen and Grabowski (1993) argued that “An
outgrowth of the interest in cognitive styles has been the evolution of learning styles,
which are general tendencies to prefer to process information in different ways” (p. 233).
Carbo, Dunn and Dunn (1986) suggested that one of the major developments in the field
of education was the research and identification of learning styles. The research on
learning styles started as early as 1892 (Keefe, 1987; Keefe & Jenkins, 1984). Kolb and
Kolb (2003) indicated that learning styles have become a key factor in providing an
effective learning experience. Riding and Cheema (1991) ascertained that

Studies in learning styles/cognitive styles initially developed as a result of interest

in individual differences. These issues were very much in fashion during the

1960's, enjoyed a continuing, popularity during the early 1970's, but have since

tended to decline. This waning of interest left the whole field of investigation

fragmented and incomplete, and without clear usefulness for the central concerns

of education. Despite attracting little interest in the last two decades, the authors

feel that cognitive/learning styles are once again coming into prominence, and are
now being more seriously considered by the teaching and training world. (para. 5)
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Koch (1998) described that the initial research in psychology had impacted the evolution
of the field of learning styles. Cassidy (2004) recorded that

Although its origins have been traced back much further, research in the area of

learning style has been active for — at the conservative estimate — around four

decades. During that period the intensity of activity has varied, with recent years
seeing a particularly marked upturn in the number of researchers working in the

area. (p. 419)

Literature reviews indicate that there is evidence of the occurrence of a revival of
learning style research to find the learning styles influence on an individual’s learning
process (Dunn, 1990; James & Blank, 1991a; 1991b; 1993; Sternberg & Grigorenko,
1997). Researchers stipulated that in the past two decades much attention was given to
learning style preferences of students to design effective instruction for a large diversity
of students with different learning styles (Herrmann, 1988; Kolb, 1984; McCarthy, 1990;
Wilkerson & White, 1988).

Smith (2002) mentioned that a substantial quantity of learning styles research
exists, however, it is mostly concentrated on adult learning. However, Wang, Wang,
Wang, and Huang (2006) mentioned that learning styles research has slowly extended to
the field of science education. Curry (1983) mentioned that the significance of individual
differences gave way to the interest in learning styles in the field of health professions
education. Zhang and Sternberg (2005) asserted that the last couple of decades have
observed a great interest of learning styles research in both academic and nonacademic
settings.

Loo (2002b) defined a learning style as “the consistent way in which a learner

responds to or interacts with stimuli in the learning context” (p. 252). Dunn, Beaudry and
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Klavas (1989) defined learning style as “a biologically and developmentally imposed set
of personal characteristics that make the same teaching method effective for some and
ineffective for others” (p. 50). Dunn and Dunn (1998) defined a learning style as the way
each person begins to concentrate on, process, and retain new and difficult information.
Johnson and Orwig (1998) defined learning style as “the unique collection of individual
skills and preferences that affect how a person perceives, gathers, and processes
information” (para. 2). Felder (1996) defined learning styles are the “characteristic
strengths and preferences in the ways they take in and process information” (p. 18).

Dunn and Dunn (1998) mentioned that each individual’s concentration occurs
differently, for different individuals, at unique times of the day and that is significant to
recognize each individual’s learning styles to draw their concentration, utilize their
processing ability to the maximum and increase long-term memory. Smith (2002)
reinforced that it is a common experience for every individual to learn and perceive in a
variety of ways.

Yannibelli, Godoy and Amandi (2006) stated that “Learning styles encapsulate
the preferences of the students, regarding how they learn” (p. 55). Felder and Spurlin
(2005) mentioned that individuals use a variety of learning preferences and strengths to
process learning material. Briggs (2000) agreed that analyzing learning styles of
individuals has always been a debate and investigated constantly in the past.

Kolb (1981, 1984) characterized a learning style by the degree of a learner’s
emphasis on abstractness over concreteness while perceiving information and of a
learner’s emphasis on action over reflection while processing information in a learning
environment. Truluck and Courtenay (1999) mentioned that learning style is a method
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that students respond to consistently in order to process any information in the learning
environment. Dunn and Dunn (1975) indicated that “Learning styles is based on a
complex set of reactions to varied stimuli, feelings, and previously established patterns
that tend to repeat similarly when the person concentrates” (p. 4). Hergenhahn and Olson
(1993) mentioned that the term learning style is used to recognize individual differences
in learning as a learner responds consistently using the stimuli in a learning environment.
Truluck and Courtenay (1999) asserted that learning style is an effort to better understand
the variety of ways different people learning and use the knowledge by applying itin a
learning environment. Learning styles are ways that individuals employ to collect,
organize and transform data into information that can be used (Cross, 1976; Kolb, 1984;
Spoon & Schell, 1998).

Koch (1998) realized that the definition of the term learning style is elaborate and
most of the terms originated from the fields of Education and Psychology. Loo (2002b)
asserted that learning styles is directly connected to cognitive styles as both were
associated to a “learner’s personality, temperament, and motivations” (p. 349). Riding
and Cheema (1991) ascertained that the term learning style has emerged comparatively as
a more commonly used term or used instead of cognitive style in the 1970s. The terms
cognitive and learning styles occasionally are used interchangeably, while at certain times
are used as separate terms (Cassidy, 2004; Keefe, 1987; Keefe & Jenkins, 1984; Truluck
& Courtenay, 1999).

According to Keefe (1987), learning styles are considered to be “characteristic
cognitive, affective, and psychological behaviors that serve as relatively stable indicators
of how learners perceive, interact with, and respond to the learning environment” (p. 4).
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Keefe (1987) characterized learning styles into three types — cognitive, physiological and
affective. Keefe (1987) explained that the term cognitive referred to how an individual
perceives, thinks and remembers, the term physiological referred to the aspects that
directly deal with physical environment and the term affective referred to values, interests
and motivation that are personality features. Dunn and Griggs (1989) explained that
“individual responses to sound, light, temperature, design, perception, intake,
chronobiological highs and lows, mobility needs, and persistence appear to be biological,
whereas sociological preferences, motivation, responsibility (conformity), and need for
structure are thought to be developmental” (p. 56).

Kratzig and Arbuthnott (2006) mentioned that “a person’s learning style is
hypothesized to be a combination of cognitive, affective, and psychological
characteristics that describe how that individual interacts with his or her environment” (p.
238). Several researchers agreed that learning style is a collection of characteristics that
are both biological and developmental which make similar instructional settings,
techniques and resources more efficient learning situations to some individuals and less
efficient for other individuals (Dunn & Dunn, 1972, 1992, 1993; Dunn, Dunn, & Perrin,
1994). Conti and Welborn (1986) believed that learning styles influence a learner’s
choice of settings, the types of topics that they desire to learn and how they would like to
move towards the learning experience.

Dunn and Griggs (1989) indicated that learning styles “encompasses motivation,
on-task persistence versus the need for multiple assignments simultaneously, the kind and
amount of structure required, and conformity versus nonconformity” (p. 50). Learning
style is considered a theoretical construct to help clarify a learning process (Hardigan &
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Sisco, 2002; Sewall, 1986). Sewall (1986) referred to learning style as a learners’
distinctive way of environmental interaction.

Hall and Moseley (2005) stressed that “Models of learning styles ...... aim to
increase teachers’ and students’ understanding of their own learning and to provide a
common vocabulary in which strategies, motivation and the processes particular to each
learning experience can be collaboratively explored” (p. 251).

Keefe (1979b) mentioned that

Learning style diagnosis opens the door to placing individualized instruction on a

more rational basis. It gives the most powerful leverage yet available to educators

to analyze, motivate, and assist students in school. As such, it is the foundation of

a truly modern approach to education. (p. 132)

Gadt-Johnson and Price (2000) found, from the results of their study of 25,104
students in grades five through twelve that learners do have specific learning style
preferences and that instructors should consider this while developing the instructional
materials and methods. Gadt-Johnson and Price (2000) added that including appropriate
activities enhances the compatibility of learners and teachers in a learning environment
and makes the learning situation more motivating, enjoyable, effective and productive
while in the process, the teachers encourage the learners to strengthen the learners’
weaker learning styles.

James and Blank (1993) argued that the field of learning styles lack “widely
agreed-on terminology” (p. 47). Cano-Garcia and Hughes (2000) indicated that as
several researchers provide individual definitions to the term ‘learning style’ for different
reasons, there is no one definite definition for it. Koch (1998) mentioned that the field of

learning styles is complicated with a variety of definitions for the term *learning style’
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and differences in the learning style instruments. Truluck and Courtenay (1999) agreed
with other researchers in regards to the criticism on learning styles research of not having
a unifying theory as there were a variety and instruments that measure different
modalities (p. 223).
Learning Styles as a Tool

Witte noted that “in adult education programs, ignorance is not vested in the
students while knowledge is vested in the instructor. Both are learners and have
contributions to make to each other. Both are responsible for their own learning” (Dr.
James E. Witte, personal communication, February 12, 2008). Curry (1983) indicated that
a major part of literature review on learning styles focused on the improvement of an
immediate and long-term benefit of learning and teaching processes. She (2005)
mentioned that it was a challenge through the 1960s and 1980s “as to whether matching
students’ learning preference with instructional approaches would actually benefit
students” (p. 32). Heffler (2001) signified that the knowledge of individual learning styles
enhances a learner’s learning. Bajraktarevic et al. (2003) mentioned that a significant
contributing factor for student progress is learning styles. Loo (1997) agreed that
effective learners are willing to adapt their learning styles to new learning situations.
Edmunds et al. (2007) described that a learning process is a process in which learners
learn best when new information or skills were built on past knowledge and experience
and that learners are more motivated to learn when a range of teaching methods were
used. Sonnenwald and Li (2003) argued that each individual has different ways to learn

and “when teaching accommodates these styles, learning is enhanced” (p. 420).
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Heffler (2001) cautioned the teacher that one should consider and plan different
activities for learning based on learning styles of the students and that as a student, each
individual learner has to take their own responsibility to learn. Richardson (2005)
mentioned that assessing a learner’s learning style prior to instruction would be the most
effective instruction. Koch (1998) indicated that there is immense evidence that “adult
educators should employ assessment techniques to measure individual student learning
styles when developing individual teaching strategies that were produced to address and
assist individual differences” (p. 87). James and Galbraith (1985) mentioned that it would
be advantageous for learners if educators use assessment techniques and measure
learners’ learning styles to develop individual learning strategies based on individual
learning differences.

Smith (2002) revealed that the most effective way to respond to individual student
unique learning styles was to plan courses and instructional sessions by considering a
variety of learning styles. Yannibelli et al. (2006) indicated that researchers from several
disciplines attempted to define learning styles and classify them to aid instructors and
course designers to enhance and customize teaching to individual needs. Lovell (1980)
mentioned that every learner has a different learning style and approach to learning in a
unique way. Lovell (1980) added that in order to tap into the learner’s potential to the
maximum based on their uniqueness, one should consider a learner’s personal
weaknesses and strengths that account for an individual’s learning styles. Truluck and
Courtenay (1999) signified the maximization of learning and to achieve it, trainers,

instructors and educators should take into consideration individual learning differences
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and design appropriate learning environments and meet every individual learning style
preferences.

Loo (2002a) argued that achievement in education not only depends on the
aptitudes and intellectual ability of an individual but also on an individual’s learning
styles. For learning to be effective and lasting, it should be a meaningful learning
experience (Novak, 1991; van Rossum & Schenk, 1984). Cassidy (2004) argued that in
an educational setting immense attention is given to the impact of learning styles to
distinguish learner-centered approaches. Curry (1983) mentioned that the learning styles
were observed to be connected in several ways to areas of professional career such as
“admissions to study, scholarly achievement, willingness to practice in small
communities, choice of specialty and general competence” (p. 6). Koch (1998) mentioned
that individuals utilize several unique learning styles “while making moment by moment
style adjustments depending on the nature of the task and the teaching style being used”
(p. 66-67). Felder and Silverman (1988) indicated that learning occurs both by the
“student’s native ability and prior preparation but also by the compatibility of his or her
learning style and the instructor’s teaching style” (p. 674).

Fischer and Fischer (1979) defined teaching style as a “pervasive way of
approaching the learners that might be consistent with several methods of teaching” (p.
253). Gregorc (1979) defined teaching style as more than a methodology as “it places
subjective demands upon the learner who may or may not have the abilities to match such
demands” (p. 236). Dunn and Dunn (1977) considered that teaching style is developed

over time with a combination of eight key categories — planning of instruction, methods
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of teaching, grouping students, designing the room, environment of teaching, educational
philosophy, characteristics of instruction and techniques of evaluation.

Fischer and Fischer (1979) identified teaching styles as the task-oriented, the
cooperative planner, the child centered, the subject centered, the learning centered and
the emotionally exciting and its counterpart. Fischer and Fischer (1979) added that
“Styles are hypothetical constructs which help explain the teaching-learning process” (p.
253) and that it is important to realize that teaching and learning styles are theoretical
concepts that could be used to understand and explain significant characteristics of a
learning-teaching process. Riding and Cheema (1991) extended the notion that in an
training or an educational scenario, style is already present as an in-built feature and is a
fixed characteristic of an individual and should be identified to match or adapt the
instructional material.

Kelley (2004) mentioned that mere identification of teaching style does not
impact learning until the teaching style is matched with the learning styles of the
students. Briggs (2000) revealed that the instructors should have access to the learning
styles information of individuals whom they teach so that teaching styles could be
matched to the majority of students’ learning style needs. Turner (1997) indicated that all
teachers should be skilled and should use various teaching styles. Gadt-Johnson and Price
(2000) pointed out that program developers and planners ought to recognize the students’
prominent learning styles to facilitate the selection of appropriate content materials and
resources and to finalize the methods and procedures to teach the learners.

Curry (1983) supported that the development of learning styles would be a useful
construct that “has potential for real economic effects by improving selection, training
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and continuing education of professionals” (p. 13). Loo (2004) indicated that there has
been much research to find out the relationships between learning styles and preferences
with the goal of customizing instructional methods to the individuals’ preferences to
learn. James and Galbraith (1985) indicated that the results from the learning styles
should be put to use to re-design instructional materials and instruction for the benefit of
the learners. Gadt-Johnson and Price (2000) suggested that the provision of different
activities related to instruction would meet different learning styles of a learner. Felder
(1993) suggested that
the point, however, is not to determine each student's learning style and then teach
to it exclusively but simply to address each side of each learning style dimension
at least some of the time. If this balance could be achieved in science courses, the
students would all be taught in a manner that sometimes matches their learning
styles, thereby promoting effective learning and positive attitudes toward science,
and sometimes compels them to exercise and hence strengthen their less
developed abilities, ultimately making them better scholars and scientists. (p. 287)
Felder (1996) argued that
if professors teach exclusively in a manner that favors their students' less
preferred learning style modes, the students' discomfort level may be great
enough to interfere with their learning. On the other hand, if professors teach
exclusively in their students' preferred modes, the students may not develop the
mental dexterity they need to reach their potential for achievement in school and
as professionals. (p. 18)
Felder and Silverman (1988) determined that additions of a small amount of

“teaching techniques to an instructor’s repertoire should therefore suffice to

accommaodate the learning styles of every student in the class” (p. 675).
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Felder and Solomon (1999) stated that

A student'’s learning style profile provides an indication of possible strengths and

possible tendencies or habits that might lead to difficulty in academic settings.

The profile does not reflect a student's suitability or unsuitability for a particular

subject, discipline, or profession. Labeling students in this way is at best

misleading, and can be destructive if the student uses the label as justification for

a major shift in curriculum or career goals. (para. 4)

Kratzig and Arbuthnott (2006) expressed that “According to learning style theory,
individuals should show superior learning and memory for material presented in their
preferred modality” (p. 238). Bacon (2004) mentioned that “the learning style paradigm
holds that when course delivery is tailored to the different learning styles of students,
student learning is enhanced” (p. 205). Baldwin and Sabry (2003) believed that the
learning style instruments do not provide definite answers about their learning styles to
all learners and their learning problems. However the instruments help identify certain
“areas of possible significance to an individual’s learning in order to take necessary
avoidance actions and if necessary remedial actions before it is too late” (p. 337).
Gardner (1991) stressed that individual learners learning through diverse intelligences are
making it a necessity for instructors to teach in their preferred learning modes. Gardner
(1991) stated that

Students learn in ways that are identifiably distinctive. The broad spectrum of

students and perhaps the society as a whole would be better served if disciplines

could be presented in a number of ways and learning could be assessed through a

variety of means. (p. 12)

Loo (2002b) concluded that

The idea that ‘style awareness’ may help reach the ‘hard to teach’, and perhaps

contribute to reducing failure generally by enhancing the learning process, is an

elusive but tantalising prospect which clearly merits further attention. The current

interest in teaching and learning style is evident not only in schools, but in higher
education, work-place training and professional development. (p. 359)
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De Vita (2001) expressed that “many teachers and management educators find
that even well-prepared lectures or workshops often fail to engage all students.....one of
the reasons for this lies in the mismatch between the instructor’s teaching style and the
students’ learning styles” (p. 165). Felder and Silverman (1988) agreed that mismatches
exist “between common learning styles of engineering students and traditional teaching
styles of engineering professors” (p. 674). Loo (2002b) commended that the researchers
from the field of business and other educators “have recognized the importance of
learning styles for learners and for teachers in terms of using a variety of teaching or
learning methods” (p. 353). De Vita (2001) indicated that “constant or total mismatching
may represent too big a gap to bridge, resulting in utter frustration and disengagement”
(p. 170).

Ford and Chen (2001) agreed with other researchers and stated that “the learning
in matched conditions, in which instructional strategy is matched with students’ learning
styles, may in certain contexts be significantly more effective than learning in
mismatched conditions” (p. 6). Pask and Scott (1973) argued that the outcomes of
learning were significantly affected when learners were presented with instructional
materials that were matched and mismatched with their learning styles. Ford and Chen
(2001) asserted that “Learning in matched conditions was significantly superior to
learning in mismatched conditions” (p. 10). De Vita (2001) stated that

matching teaching style to learning styles may lead to greater motivation and

participation, some mismatching, that is exposing students to learning

situations that do not naturally fall within their personal learning range, may, if

done with consideration, expand the spectrum of activities students feel

comfortable with, and hence lead to the development of a wholly effective, more
integrated learner. (p. 172)
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Dunn and Griggs (1989) indicated that if and when the students were provided
instruction addressing their learning strengths, the students tend to internalize more,
retain the knowledge for a longer period and benefit more from the process than when
they were taught without addressing their learning strengths. Packer and Bain (1978)
after a study of cognitive style matching in 32 teacher-student pairs concluded that
students whose learning styles were matched with teaching styles of teachers had greater
ease of learning than those students whose learning styles were mismatched with the
teaching styles of teachers. Dee, Nauman, Livesay and Rice (2002) after a study of
biomedical engineering students at Tulane University concluded that

Mismatches between learning and teaching styles can impede student learning,

have been linked to lower course grades, and make students less likely to develop

or nurture an interest in course material. Implementing a variety of teaching styles
within a given class period gives all of the students a chance to work in their
preferred learning modes sometimes, while encouraging them to develop skills in

less-preferred modes at other times. (p. 1105)

Demirel (2004a) stated that “often mismatches between learning and teaching
styles arise because students are in majority visual and sensing learners, and most
instructors are intuitive and reflective learners” (para. 1). Felder and Silverman (1988)
confirmed that there are numerous studies which show that the majority of professors
belong to intuitive dimension while the engineering students are sensors “suggesting a
serious learning/teaching style mismatch in most engineering courses” (p. 676). Demirel

(2004b), after a study that used workbook strategy in three engineering courses with 47,

31 and 36 students reported that
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Around 90-92% of students agreed and tended to agree that:

e The workbook strategy reduced mismatches between learning and teaching
styles, and hence offered a multistyle learning environment for students with
various learning preferences;

e Enhanced problem-based learning, subject-specific skills and stimulated
active learning; (p. 56)

Fowler, Allen, Armarego and Mackenzie (2000) after a pilot study at The School

of Engineering, Murdoch University found that 80% were active, 55% were sensors, 75%
were visual and 60% students were sequential learners. Broberg and Lin (2003)
suggested that teaching methods to support learning styles of students should be used in
order for students to learn from their preferred learning methods.

Kelley (2004) mentioned that matched styles lead to an improved level of learning
and added that if the students are aware of their learning styles they learn better which in
turn helps the teacher to teach by matching to the students’ learning styles. Knowledge of
learning styles allows the teacher to identify the students and accommodate their learning
needs to achieve the course goals. Claxton and Murrell (1987) suggested that knowledge
of individual learning styles would allow students to choose appropriate classes and
teachers that are flexible and let them learn according to their individual learning styles.
Briggs (2000), after a study of 8,531 students in 1998, revealed that students who are
aware of their learning styles were excited to know about themselves, boosted their self-
esteem and used that knowledge to learn better over the years. Hilgersom (1987)
encouraged instructors to obtain the information of their students’ learning styles, related

teaching strategies and learning activities to make the process of learning more effective.

Claxton and Murrell (1987) indicated that awareness of individual learning styles by the
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learners gives an experience of increased self-confidence which in turn contributes to
higher grades of students. This indirectly points out that awareness of learning styles will
contribute to better learning experience with higher grades.

Kelley (2004) mentioned that for the learning and teaching processes to be
effective, learning styles should be vital so that instruction could be designed and
delivered accordingly. Dunn and Dunn (1979) found that when teaching styles are
matched with learning styles, students showed an advanced level of motivation to study.
Napolitano (1986) found that there was an increased level of attitudes when the students
learning styles were matched with the teaching style. A couple more found that students
exhibited more control of their progress when they understood their learning styles and
showed a higher level of academic success (Hodges, 1987; Nelson, Dunn, Griggs,
Primavera, Fitzpatrick, Bacilious, & Miller, 1993).

Kelley (2004) mentioned that matching learning and teaching styles might be a
difficult situation due to different combinations of learning and teaching styles, but
believes in an “obvious advantage to students when teachers understand a variety of
learning styles and use this variety when teaching” (p. 53). Kelley (2004) suggested that
when styles are matched students involvement in the learning process increases, attitudes
and confidence to the learning material improves leading to higher motivation and better
achievement and that students show higher level of interest in identifying their learning
styles as the teachers match their teaching styles. Kelley (2004) added that the students
who learn about their learning styles will increase their attention to develop additional

learning styles and that the matching leads to enhanced classroom management. Kelley
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(2004) indicated that matching of the learning and teaching styles increases regard and
satisfaction between the teacher and individual students and also among the students.

Kelley (2004) encourages instructors and designers to be sensitive to student
learning styles as the knowledge facilitates instructors and designers to use the best
instructional methods that are appropriate and effective. Kirby (1979) mentioned that
mismatch of learning and teaching styles might produce anger, avoidance and
procrastination. Kelley (2004) stated that

Matching these styles leads to an increased satisfaction of learning. A student is

more likely to enjoy learning when the style of learning makes sense to them.

This match is also a way of showing the teacher situations where certain learning

styles can hinder a student’s performance. (p. 62)

Marshak (1979) mentioned that the awareness of students learning styles by the
teachers allows them to employ other ways of teaching styles to improve students’
performance academically. Graf and Kinshuk (2007) stated that learning becomes easier
and leads to constructive effect in learning when students take courses that are developed
by matching individual learning style needs. Graf and Kinshuk (2007), after a study of
137 students, found that students spent significantly less time in the course when the
course matched with their learning styles “and achieved in average the same marks than
students who got a course that either mismatched with their learning styles or included all
available learning objects” (p. 2576). Dunn and Dunn (1998) argued that every individual
learns easy things without much effort, however complicated and new material could be
learned if teaching styles are matched with learning styles of the students. Price (2004)
pointed out that learning styles are frequently used as a symbol to take into consideration

the individual differences in learning. Price (2004) added that “The term “learning style”
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when used in this way is considered to include a range of constructs describing variations
in the manner in which individuals learn” (p. 681). Bajraktarevic et al. (2003) cautioned
that accommodation of elements that reflect individual learning style differences is very
significant in designing effective instructional material. Lovelace (2005) suggested that
on average, learning-styles responsive instruction increased the achievement or
improved the attitudes toward learning, or both, of all students. Although several
moderating variables influenced the outcome, results overwhelmingly supported
the position that matching students’ learning-style preferences with
complementary instruction improved academic achievement and student attitudes

toward learning. (p. 176)

Honigsfeld and Dunn (2006) asserted that “adult males and females had
significantly different learning styles, college students with higher grade-point averages
had significantly different styles from those with low grade-point averages, and that
learning style was statistically differentiated by participants’ ages” (p. 16). Cafferty
(1980), after a study of 1,689 teacher-student paired comparisons, reported that the larger
the degree of match between the teacher's Cognitive Style and the students' Cognitive
Styles the greater the Grade Point Average for that group of students. Dunn and Griggs
(1989) indicated that learning styles identification to provide matched instruction has
become very important as course designers are being forced to meet the diverse student
learning style needs. Kinshuk and Graf (2007) cautioned that learning styles was the
major reason for some learners who find it easy to learn certain content when others find
learning the same content difficult. Wang et al. (2006) found that learning styles

“significantly affect student achievement and that they should be taken into account in

the design” (p. 215).
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Lovelace (2005) suggested that not every learning style element affects every
individual. Dunn and Dunn (1998) stated that the preferences that were revealed were
“likely to increase the ease with which that person concentrate and his or her enjoyment
of doing so” (p. 8). Lovelace (2005) asserted that “Individuals’ vastly different
combinations of learning-style preferences can explain why there is no single
instructional method or resource that is effective for all students” (p. 177). However,
Dunn and Griggs (2000) agreed that “Once learning styles have been identified,
instructors can estimate the approach(es), method(s), and sequence(s) that are likely to
make learning relatively comfortable for each person” (p. 19). Cassidy (2004) hinted that

research in the area of learning style is being conducted in domains outside

psychology — the discipline from which many of the central concepts and theories
originate. These domains include medical and health care training, management,
industry, vocational training and a vast range of settings and levels in the field of

education. (p. 419)

Loo (2002b) observed that

Unfortunately, the current literature appears to have largely neglected majors

other than accounting and the broader distinction between hard majors (e.g.

accounting, finance and production management), where quantitative and

technical matters are emphasised in their business programme of studies and soft
majors (e.g. human resource management, organisational behaviour and consumer
marketing), where people-related concerns are emphasised in their programme

(e.g. Becher, 1989; Macfarlane, 1994). Similarly, business research appears to

have paid little attention to the possibility of sex differences in learning styles

among business students. The examination of sex differences would be
meaningful given that, more and more, women are entering business schools and

women often make up the majority of student enroliments. (p. 353)

Graf and Kinshuk (2007) stated that “The most often used approach is to match
the instructions to the preferences or abilities of the learners and teach according to the

learners’ strengths” (p. 2576). Bajraktarevic et al. (2003) acknowledged that there would
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be better performances, easier learning and increased learning efficiency if learning styles
of individuals are matched with teaching styles. Graf, Lin, and Kinshuk (2007) agreed
that provision of courses that match the learning style needs of learners makes the
learning process much easy to the learners. Kinshuk and Graf (2007) supported that the
best learning happens when “the individual needs of learners such as prior knowledge,
learning styles and cognitive traits are considered” (p. 21).

Several researchers indicated that matching learning styles and teaching styles
increase self-confidence and help achieve higher grades (Andrews, 1990; Bruner &
Majewski, 1990; Budhu, 2002; Lenehan, Dunn, Ingram, Signer & Murray, 1994; Nelson
et al., 1993; Orsak, 1990; Pefia, Marzo & De La Rosa, 2002; Stash, Cristea & Bra, 2004).
Several researchers acknowledged that matching learning styles and teaching styles affect
the learner outcomes and satisfies the different aspects in a learning process (Kolb, 1984;
O’Neil, 1990; Renzulli & Smith, 1984; Welborn, 1986). Several researchers ascertained
that the research on learning styles has revealed that individual learners do well
academically when the learning environments matched their individual learning styles
(Border & Chism, 1992; Entwistle, 1981; Ford, 1985, 1995; Kinshuk & Graf, 2007;
Kolb, 1984; McCarthy, 1980; Schmeck, 1988; Sims & Sims, 1995; Witkin, Moore,
Goodenough, & Cox, 1977).

Learning Style Models and Instruments

Baldwin and Sabry (2003) ascertained that several learning style measuring
models and instruments are being developed to assess and identify individuals learning
styles. Smith (2002) clarified that the instruments are paper and web-based
measurements. Kratzig and Arbuthnott (2006) indicated that the goal of the use of the
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learning style instruments and models should not only be to identify the distinctive
learning styles but the results should be used by educators to make changes and
modifications of the instructional materials and methods and maximize every learner’s
learning experience. Koch (1998) mentioned that several instruments collect information
of individuals’ learning styles that could be utilized to enhance both students’ learning
and instructors’ instruction. Krétzig and Arbuthnott (2006) wrote that “learning style
questionnaires can provide educators with information about respondents’ preferences or
self-beliefs and, thus, might assist them in structuring learning events in ways that are
more popular or familiar to their students” (p. 245).

Koch (1998) mentioned that there are several definitions of learning styles that
differ from one researcher or theorist to another. Koch (1998) added that there are
different learning style instruments that aim at “obtaining differing concepts of an
individual’s learning styles” (p. 71). De Vita (2001) mentioned that the last two decades
saw a rise in the development of learning style models and instruments to measure
learning styles in order to assess, identify and classify learning styles and individual
learning style preferences. Riding and Cheema (1991) indicated that the field of learning
styles has become strong and that there are over 20 different learning style models
available. In 2004, Coffield et al. (2004) identified 71 models of learning styles and
argued that “many consist of rather minor adaptations of one of the leading models and
therefore lack influence on the field as a whole” (p. 1).

A considerable amount of attention has been given to learning styles that paved
the way for several learning style theories and instruments (Baldwin & Sabry, 2003;
Felder, 1993; Felder & Brent, 2005; Felder & Henriques, 1995; Felder & Silverman,
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1988; Hall, 2005; Heiman, 2006; Kolb, 1984; Lawrence, 1993; Litzinger & Osif, 1993;
Manochehri & Jon, 2006; Mupinga, Nora, & Yaw, 2006; Myers & McCaulley, 1985;
Price, 2004; Sheridan & Steele-Dadzie, 2005; Silverman, 2006; Ware & O'Donoughue,
2005). Without a reliable learning styles instrument, it is complicated to recognize
learning styles precisely (Beaty, 1986; Dunn, Dunn, & Price, 1974, 1979, 1981, 1984,
1986, 1989, 1990, 1991, 1993, 1996; Marcus, 1977).

Keefe (1987) indicated that the review of literature on instruments related to
learning styles were categorized into four concepts — personality, cognitive/ information
processing, perceptual, and combination instruments. Koch (1998) specified that there is
a wide range of definitions for the term learning style and there is a wide range of
learning style instruments “to attempt to relate personality, cognitive/information
processing, and perceptual modality preferences” (p. 81).

James and Blank (1993) identified learning styles based on the dimensions of
perceptual modality, information processing, personality factors and a combination.
Table 2 provides the dimensions and the list of the learning style instruments categorized
as by James and Blank (1993).

Table 2

Dimensions of Learning Styles Instruments

Dimensions Learning Styles Instruments
Perceptual Modality 1. Swassing-Barbe Modality Index
2. Barbe-Milone Modality Checklist and

3. Multi-Modal Paired Associates Learning Test —
Revised (MMPALT II)
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Table 2 Continued

Information Processing

Personality Factors

Combination

P NoOoRrwdPE

N

ISR

w

Grasha-Riechmann’s Student Learning Style Scales
Gregoric’s Style Delineator

Hemispheric Mode Indicator

Herrmann’s Brain Dominance Inventory

Kolb’s Learning Style Inventory

Schmeck’s Inventory of Learning Processes, and
Witkin’s Group Embedded Figures Test

Canfield’s Learning Styles Inventory
Gardner’s Multiple Intelligences Theory
Honey and Mumford’s Learning Styles
Questionnaire

Keirsey Temperament Sorter

Myers-Briggs Type Indicator

Silver and Hanson’s Teaching, Learning, and
Curriculum Model for Learning Preference
Inventory; Learning Style Inventory; and Teaching
Style Inventory

Sternberg’s Thinking Styles Questionnaire

Center for Innovative Teaching Experiences (CITE)
Learning Styles Instrument

Dunn, Dunn, and Price’s Productivity
Environmental Preference Survey (PEPS)

Hill’s Cognitive Style Mapping, and

National Association for Secondary School
Principals’ Learning Style Profile.

Each learning styles instrument pertaining to perceptual modality, information

processing, personality factors and the combination are explained further.

1. Swassing-Barbe Modality Index

Perceptual Modality Instruments

The Swassing-Barbe Modality Index was developed to measure the strength of

three modalities - auditory, visual, and kinesthetic to find out one’s ability to perform an

academically relevant task in each of the major modalities. The instrument consists of
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three sets of matching-to-sample tasks. Barbe and Swassing (n.d.) confirmed that the
instrument is short, simple and could be used for identifying learning modalities. Barbe,
Swassing and Milone (1979) added that it could be used to identify the modalities of
individuals of all age groups. James and Blank (1993) mentioned that the instrument tests
the “recall of sensory data within three modalities” (p. 52).

2. Barbe-Milone Modality Checklist

Barbe and Milone developed the Barbe-Milone Modality Checklist in the year
1979 which measures the same modalities that the Swassing-Barbe Modality Index has
measured — auditory, visual and kinesthetic modalities. However, the Checklist
instrument is for instructors who are interested in comparing their student learning styles
with their own learning styles. Koch (1998) described that it consists of a “series of ten
incomplete sentences that were designed to approximate the relative strength of the
individual” (p. 80). James and Blank (1993) mentioned that the Checklist requires an
individual to check the one statement that is most like them and has 10 sets of three
statements.

3. Multi-Modal Paired Associates Learning Test — Revised (MMPALT)

Multi-Modal Paired Associates Learning Test (MMPALT) is a performance test
that measures recall of paired information in each of the seven perceptual modalities -
print, aural, interactive, visual, haptic, kinesthetic, and olfactory. Cherry (1981) stated
that it is “a seven-set paired associates learning test designed to rank order the perceptual
modality strengths and weaknesses of each subject through objective measurement” (p.

16). James and Blank (1993) mentioned that the test consists of “seven performance
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based subtests often items, each covering seven sensory modalities” (p. 52). Cherry
(1981) developed the Perceptual Modality Preference Survey (PMPS). Koch (1998)
mentioned that “Although both instruments provide data on perceptual modality
preferences, the MMPALT gathers information extracted by the senses to measure
demonstrated learning style which may differ from measurements of an individual’s self-
perceived learning style” (p. 89). Koch (1998) stated that “MMPALT-II is administered
to an examinee to measure demonstrated elements of learning style; whereas, the PMPS
is a self-report instrument which measures perceived learning style” (p. 94).
Information Processing Instruments

1. Grasha-Riechmann’s Student Learning Style Scales

Cassidy (2004) described the Grasha-Reichmann’s Student Learning Style Scale
places learners in independent/ dependent, collaborative/competitive, and
participant/avoidant level and type of interactions. Jonassen and Grabowski (1993)
described the scale as a social interaction 90 item-scale. Curry (1991) mentioned that the
scale contains a self-report 5 point Likert-type scale along the three bipolar scale
dimensions of independent-dependent, avoidant-participant, collaborative-competitive.
2. Gregorc’s Style Delineator

Gregorc’s (1982) Mind Styles Model and Style Delineator (GSD) measures four
distinctive behaviors: abstract, concrete, random and sequential tendencies and an
individual style is the combination of each of these tendencies — abstract sequential,
abstract random, concrete sequential and concrete random. Coffield et al. (2004) pointed
out that out of the four categories, an individual tends to be either strong in one or two of
the categories.
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Cassidy (2004) described the four categories as
concrete-sequential, featuring direct, step-by-step, orderly, sensory-based
learning; concrete random, featuring trial and error, intuitive and independent
approaches to learning; abstract sequential, featuring analytic, logical approaches
and a preference for verbal instruction; and abstract random, featuring a
preference for holistic, visual, experiential, and unstructured learning. (p. 429)
Truluck and Courtenay (1999) described that the GSD was a cognitive instrument
that is self-reporting and reveals the mediation abilities of ordering and perception. Zhang
and Sternberg (2005) pointed out that the inventory consists of four words of 10 columns
with a total of 40 words and that the GSD takers are expected to rank the four words
according to their preference for receiving and processing information.
3. Hemispheric Mode Indicator
Saleh (2001) described that an individual’s capacity of the use of either the left or
right hemispheres or the combination of both to process instructional material is called
brain hemisphericity. McCarthy's Hemispheric Mode Indicator (HMI) instrument was
developed to determine each individual's use of brain hemisphericity with reference to an
individual’s learning. The instrument consists of 32 pair bi-polar statements to rate on a
Likert scale (James & Blank, 1993). Saleh (2001) described the instrument that
each item consists of a continuum between two adjectives, such as "neat™" and
"sloppy." On the continuum, there are four choices, the subject either chooses "a
lot" or "somewhat™ from one side of the continuum or "a lot" or "somewhat" from
the other side of the continuum. The participant chooses one adjective and the
degree to which he/she exhibits this characteristic for each item and then self
scores the questionnaire. The high negative scores on the HMI continuum are
associated with a left hemispheric mode, and the high positive scores are

associated with a right hemispheric mode. Scores between -8 and +8 on the
continuum are associated with whole-brain dominance. (para. 10)
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4. Herrmann’s Brain Dominance Inventory

Herrmann’s inventory was based on the four quadrants of physical brain. She
(2005) mentioned that the four quadrants were labeled counter clockwise as A, B, C, and
D from the left cerebral quadrant. The inventory measured the external learning,
procedural learning, interactive learning and internal learning. The quadrant A which is
the upper left cerebral quadrant deals with external learning and is logical, technical,
analytical, factual, critical and mathematical. The quadrant B is the lower limbic left
quadrant and deals with procedural learning and is structured, sequential, organized,
detailed, and planned. The quadrant C is the lower limbic right quadrant and deals with
interactive learning and is emotional, interpersonal, kinesthetic, listening, feedback,
sharing ideas and experiencing sensory input. The quadrant D is the upper right cerebral
quadrant and deals with internal learning and is holistic, visual, innovative, conceptual
and imaginative.
5. Kolb’s Learning Style Inventory

Cano-Garcia and Hughes (2000) pointed out that the Kolb’s Learning Style
Inventory (LSI) uses experience as the major component of learning. Kolb integrated
diverse elements of the learning models proposed by Lewin, Dewey and Piaget, and
suggested an experimental cyclical model (Cano-Garcia & Hughes, 2000). Experience
and the analysis of the experience can help to form concepts which, once assimilated and
organized, may be applied to new experiences. Learning is considered a process that
creates knowledge through the transformation of experience.

Kolb (1984) designed the Learning Styles Inventory (LSI) to measure the four

individual learning styles, preferences or primary adaptive modes proposed by his theory:
51



Concrete Experience (CE), Reflective Observation (RO), Abstract Conceptualisation
(AC) and Active Experimentation (AE). The four learning styles according to Kolb are
Diverger (prevalence of CE and RO); Assimilator (AC and RO); Converger (AC and
AE); and Accommodator (CE and AE). For example, Cano-Garcia and Hughes (2000)
mentioned that “Divergers are learners who perceive information “concretely’ and
process it “reflectively’, and who are typically imaginative, creative and have a wide
range of cultural interests” (p. 416). James and Blank (1993) stated that the inventory
“involves rank ordering four choices within twelve sets of statements” (p. 52).

6. Schmeck’s Inventory of Learning Processes,

Schmeck, Ribich, and Ramaniah (1977) revealed that the self — report instrument
Schmeck’s Inventory of Learning Processes (ILP) was developed to measure individual
differences in a learning process such as “encoding, organization, imagery and depth of
processing” (p. 413) “using behaviorally oriented statements to assess important learning
processes in the academic setting” (p. 414). The four factors of ILP are synthesis-
analysis, study methods, fact retention and elaborative processing. Curry (1991)
mentioned that the ILP can be used to assess every day learning behavior and conceptual
processes involved to learn fresh material, with 62 written items in the format of true or
false that are classified into four scales synthesis-analysis, study methods, fact retention
and elaborative processing.

7. Witkin’s Group Embedded Figures Test

The Group Embedded Figures Test (Witkin, Moore, Goodenough, and Cox,
1977), was initially developed as a paper-and-pencil test in the year 1971 which was later
modified in 1977. Koch (1998) stated that the modification occurred to achieve the goal
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of matching teaching methods to individual “cognitive processing style to increase
student achievement and self-esteem results in the classroom” (p. 73). The Group
Embedded Figures Test is an instrument of 18 pictorial items which were used to score
for accuracy and time. Curry (1991) pointed out that each of the pictorial items consisted
of locating non-meaningful geometric target shapes that are hidden within a larger non-
meaningful geometric shapes. The score of the instrument reveals a respondent’s
tendency to function at a more differentiated or less differentiated level. Zhang and
Sternberg (2005) stated that “The test takers are presented with 8 simple figures and 25
complex figures. One of the 8 simple figures is embedded within each of the 25 complete
figures” (p. 31). One is expected to locate the 8 simple figures in three timed sections of
2, 5 and 5 minute duration.
Personality Factors Instruments

1. Canfield’s Learning Styles Inventory

Canfield's Learning Style Inventory (Canfield & Cafferty, 1988) is a
questionnaire that requires self-reporting with 30 attitudinal items that describe the
students’ preferred learning styles modalities. Keri (2002) indicated that each participant
is expected to rank the responses for every item on a four-point scale, which is ipsative
that ranges from a (1) for the most liked choice to a (4) for the least liked choice. The
eight subscales of the instrument represent the conditions for learning - four for dealing
with areas of interest and four modes of learning scales. An item for which students are

expected to predict their course final grade is also included in the inventory.
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2. Gardner’s Multiple Intelligences Theory

Gardner’s Multiple Intelligences Theory suggests that every individual possesses
several unique forms of intelligence in different levels. Howard Gardner proposed eight
intelligences - verbal/linguistic, visual/spatial, musical, body-kinesthetic, logical-
mathematical, intrapersonal, interpersonal and naturalistic. Sherow (2006) mentioned that
the implication of the theory is for learning to be focused on each individual’s specific
intelligences. The verbal/linguistic intelligence is the use of language and words, the
visual/spatial is to perceive the visual, kinesthetic is to use body movements and skilful
handling of objects, mathematical is to make use of logic, numbers and reason,
intrapersonal is to reflect on one’s own status, interpersonal is relating to others and
naturalistic is to observant of environment.
3. Honey and Mumford’s Learning Styles Questionnaire

Honey and Mumford (1992) developed an instrument ‘Learning Style
Questionnaire’ (LSQ) of 80 agree/disagree questions and was primarily meant for
management trainees and measured the four learning styles -activist, reflector, theorist
and pragmatist. Coffield et al. (2004) mentioned that “LSQ probes the attitudes and
behaviours which determine preferences with regard to learning. To be used for
personal/organizational development and not for assessment/selection. Not a
psychometric instrument, but a checklist about how people learn” (p. 76).
4. Keirsey Temperament Sorter

The Keirsey Temperament Sorter (Keirsey & Bates, 1978, 1984) is a 70 bi-polar
self-report question instrument that surveys personality. First published in 1978, it was
used in more than 120 countries by more than 35 million people. The instrument was
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developed to help individuals discover their personality type. The instrument is based on
Dr. David Keirsey's Temperament theory. The four temperaments are the guardian,
rationalist, idealist and artisan.
5. Myers-Briggs Type Indicator

Myers (1962) indicated that the instrument was based on the theory that different
individuals learn differently by using different but effective problem solving techniques.
Curry (1991) described that the Myers-Briggs Type Indicator (MBTI) consists of 142
forced choice questions. The questions have four alternatives to choose from and every
alternative is aggregated towards one of the four bipolar concepts that contrast the types
of cognitive controls: extraversion v. introversion; sensing v. intuition, thinking v. feeing
and judgment v. perception. Koch (1998) mentioned that the instrument uses forced-
choice questions and word pairs to reveal the “16 different varieties of possibilities from
each of the four elements” (p. 72). Coffield et al. (2004) described MBTI as an
instrument that has provided “a view of whole personality including learning” (p. 51) and
added that “The MBTI, while it focuses on the personality type of the individual, has a
well-established role in locating and understanding interpersonal and community
dynamics” (p. 50). Felder and Silverman (1988) described that MBTI measures “the
degree to which an individual prefers sensing or intuition”.... and that it was taken by
“hundreds of thousands of people and the resulting profiles have been correlated with
career preferences and aptitudes, management styles, learning styles, and various

behavioral tendencies” (p. 676).
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6. Silver and Hanson’s Teaching, Learning, and Curriculum Model

James and Blank (1993) indicated that the Curriculum Model is the basis for
several other instruments for teachers and students such as for Learning Preference
Inventory (Silver & Hanson, 1978), Teaching Style Inventory (Silver & Hanson, 1980a)
and Learning Style Inventory (Silver & Hanson, 1980b). There are 30 pairs of four self-
description items that should be ranked according to their preference in the Learning
Style Inventory.
7. Sternberg’s Thinking Styles Questionnaire

Coffield et al. (2004) described that Sternberg’s Thinking Styles Inventory (TSI)
(Sternberg, 1999) was based on his theory called ‘mental self-government’ and proposed
13 thinking styles with eight statements rated on a 1-7 Likert-type scale, depending on
four forms, three functions, two scope, two levels and two leanings of government.
Sternberg chose oligarchic, hierarchic, monarchic and anarchic forms of government;
three functions of government namely judicial, legislative and executive; the two scopes
are internal and external; global and local levels of government; and conservative and
liberal leanings. Zhang and Sternberg (2005) mentioned that the instrument is a self-
report measure with 65-items which requires respondents to rate themselves on a 7-point
scale.

Combination Instruments

1. Center for Innovative Teaching Experiences (CITE) Learning Styles Instrument

The participants are expected to self-report the 45 questions for the Learning

Styles Instrument of CITE. The nine styles of CITE instruments are auditory and visual
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language, auditory and visual numerical, auditory- visual- kinesthetic combination,
individual and group learner, oral and written expressive.
2. Dunn, Dunn, and Price’s Productivity Environmental Preference Survey (PEPS),

Lovelace (2005), after an experimental research conducted between 1980 and
2000 using Dunn and Dunn Learning-Style model, concluded that the model has a
“robust moderate to large effect that was practically and educationally significant” (p.
176). Koch (1998) mentioned that Dunn and Dunn have identified 18 diverse elements of
four basic stimuli of emotional, environment, physical, and emotional domains. Coffield
et al. (2004) added that Dunn and Dunn model is “A user-friendly model that includes
motivational factors, social interaction, physiological and environmental elements” (p.
35). Coffield et al. (2004) recorded that

Over 25 years, Dunn and Dunn have produced the following self-report

instruments: the Dunn and Dunn Learning Styles Questionnaire (LSQ) (1979), the

Dunn, Dunn and Price Learning Styles Inventory (LSI), (1992, 1996), the Dunn,

Dunn and Price Productivity Environmental, Preference Survey (PEPS) (1996),

the Building Excellence Survey (BES) (2002), Our Wonderful Learning Styles

(OWLS) 2002. The instruments are supported by the following resources and

material for teaching and homework: Contract Activity Packages (CAPS),

Programmed Learning Sequences (PLSs), Multi-Sensory Instructional Packages

(MIPs). (p. 23)

3. Hill’s Cognitive Style Mapping (CSM)

Jonassen and Grabowski (1993) mentioned that the Cognitive Style Mapping is an
instrument to determine a learner’s cognitive style that was developed by Joseph E. Hill.
It is a self-report inventory of 224 items.

4. National Association for Secondary School Principals’ Learning Style Profile.

Rollins and Scholl (1992) stated that the instrument Learning Style Profile (LSP)

was developed by the National Association of Secondary School Principals consisted of
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23 subscales. The subscales provide data for three major areas of cognition, perceptual
learning styles, and the response to study and instructional environments. James and
Blank (1993) mentioned that the LSP has 126 items.
Other Learning Style Instruments

There are several other learning styles models and instruments. Some of them are
listed as follows:
e Allinson and Hayes’ Cogpnitive Styles Index (CSI),
e Apter’s Motivational Style Profile (MSP),
e Entwistle’s Approaches and Study Skills Inventory for Students (ASSIST),
e Friedman and Stritter Instructional Preference Questionnaire (1976),
e Jackson’s Learning Styles Profiler (LSP),
e Jerome Kagan's Matching Familiar Figures Test,
e Learning Preference Scale: Students (LPSS),
e Pinchas Tamir’s Cognitive Preference Inventory (1976),
e Rezler and Rezmovic Learning Preference Inventory (1974)

e Riding’s Cognitive Styles Analysis (CSA), and

Vermunt’s Inventory of Learning Styles (ILS)
Allinson and Hayes’ Cognitive Styles Index (CSI):

Cassidy (2004) summarized that Allinson and Hayes” Cognitive Styles Index
(CSI) was developed in 1996 “in an effort to operationalise cognitive style for use in the
area of management. It focuses on the dimension of intuition versus analysis that ....

represents a super ordinate dimension of cognitive style” (p. 430).
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Apter’s Motivational Style Profile (MSP):

Kerr, Au, and Lindner (2004) mentioned that Apter’s Motivational Style Profile
(MSP) “has subscales that measure metamotivational dominance for all four
metamotivational state dyads in reversal theory (i.e. telic—paratelic, negativistic—
conformist, mastery—sympathy and autic—alloic states), as well as for arousal avoiding—
arousal seeking and optimism—pessimism” (p. 1246). The salience of each dimension
compared to the other dimension is also measured by the MSP.

Entwistle’s Approaches and Study Skills Inventory for Students (ASSIST):

Coffield et al. (2004) stated that the goal of Entwistle’s Approaches and Study
Skills Inventory for Students (ASSIST) model is to include several approaches to study
strategies, intellectual development skills, learning, and attitudes in higher education and
it “assesses study/learning orientations, approaches to study and preferences for course
organization and instruction” (p. 102). Vermunt and Vermetten (2004) mentioned that the
inventory consists of scales in the domains of cognitive processes like deep, surface,
strategic and apathetic approaches, study motivation and affection like “active interest,
fear of failure, intention to excel and lack of direction” (p. 360). Boyle, Duffy, and
Dunleavy (2003) mentioned that Vermunt’s model was prominent in Holland’s higher
education.

Friedman and Stritter Instructional Preference Questionnaire:

Curry (1991) mentioned that Friedman and Stritter Instructional Preference
Questionnaire (1976) consists of 40 items that were self-reported in 6-point Likert-type
scale and described the learning preferences for pacing, media, active role in learning,
influence over learning, and the feedback during learning.
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Jackson’s Learning Styles Profiler (LSP):

Coffield et al. (2004) acknowledged that in the Jackson’s Learning Styles Profiler
(LSP) initiator, analyst, reasoner and implementer were discussed and is considered as “a
sophisticated instrument in terms of its theory base and computerized format, designed
for use in business and education” (p. 59).

Jerome Kagan's Matching Familiar Figures Test:

Curry (1991) mentioned that the Jerome Kagan's Matching Familiar Figures Test
concept came into existence in order to measure the degree that people will reflect on the
validity of solution hypotheses in problems that consists of response uncertainty. The test
is made up of 12 visual meaningful items of line drawings and requires matching to an
available target. The score places the respondent on a bipolar scale that measures
conceptual tempo or a tendency to venture answers after cursory as opposed to careful
search labeled as reflectivity v. impulsivity.

Learning Preference Scale: Students (LPSS):

The Learning Preference Scale: Students (LPSS) was developed by Owens and
Straton. The scale has 30 true or false statements to which the participants were expected
to respond. Sonnenwald and Li (2003) mentioned that the LPSS statements were
“regarding preferences with respect to working with peers, competing with peers, and
having no involvements with others, indicating cooperative, competitive and
individualistic learning preferences” (p. 424).

Pinchas Tamir’s Cognitive Preference Inventory:

Curry (1991) described that Pinchas Tamir’s Cognitive Preference Inventory was

an instrument developed with 18 items of four statements each to be rank ordered which
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signify four modes of recalling, questioning, principles and application that students use
to deal with scientific information.
Rezler and Rezmovic Learning Preference Inventory:

Curry (1991) detailed that Rezler and Rezmovic Learning Preference Inventory
(1974) was developed to identify the individuals’ preferred modes of learning, with the
preference defined as a choice made by an individual of one learning situation or
condition over another. The inventory is comprised of 15 items with six choices to be
rank ordered. The choices are descriptive of three bipolar concepts: abstract v. concrete,
student structure v. teacher structure, and individual v. interpersonal.

Riding’s Cognitive Styles Analysis (CSA):

Coffield et al. (2004) mentioned that the strength of Riding’s Cognitive Styles
Analysis (CSA) was that an individual’s learning strategies could be learned and
improved. Coffield et al. (2004) added that the assessment was computerized and does
not self-report but presents cognitive tasks in such a way that it is not evident to the
participant exactly what is being measured. The test items in the CSA for the holist-
analytic dimension are all visual, and the scoring is based on a comparison of speed of
response (not accuracy) on a matching task (holist preference) and on an embedded
figures task (analytic preference).

Vermunt’s Inventory of Learning Styles (ILS):

According to Cassidy (2004), Vermunt’s Inventory of Learning Styles’ (ILS) is a
diagnostic tool to be used in higher education. Coffield et al. (2004) described Vermunt’s
ILS as an instrument that concentrates on the learning and thinking of university students,
and was used to study the learning styles of teachers and student teachers. Vermunt and
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Vermutten (2004) mentioned that the instrument was developed as part of a research
project and the first results were reported in Dutch. The final version contains 120
statements and students were expected to indicate their choices on a scale of 1-5.
Vermunt and Vermutten (2004) stated that the statements cover “cognitive processing
strategies, metacognitive regulation strategies, conception of learning, and learning
orientations” (p. 364). Cassidy (2004) indicated that it describes

the concept of learning style in terms of processing strategies, including an

awareness of the aims and objectives of the learning exercise used to determine

what is learnt; regulation strategies, which serve to monitor learning; mental

models of learning, encompassing the learner’s perceptions of the learning

process; and learning orientations, described as personal aims, intentions and

expectations based on past experience of learning. (p. 432)

Instrument — Index of Learning Styles

Yannibelli et al. (2006) indicated that efforts were made to apply learning style
theories and instruments to educational and learning environments. The Index of
Learning Styles (ILS) instrument was one of the instruments that was used to integrate
learning styles into instruction and develop a motivating learning experience for the
learners. The initial version was created in 1991. A new version was created in 1994 and
was made available on the internet in 1996 as a paper-pencil version. The online version
was made possible in 1997. The survey is available at no cost for individuals who wish to
determine their own learning style and for educators to teach, advice or research.
Designed to be completed online and automatically scored with the score reported
immediately to the user, the instrument is available at no cost. Dee et al. (2002) described
the instrument as a short questionnaire, easy-to-use tool to assess students’ learning

styles, and the focus is on the cognitive processes and does not require professional

scoring.
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Baldwin and Sabry (2003) stated that while the learning styles and models “are
not without their critics or weaknesses, one of the most frequently used is the Index of
Learning Styles developed by Felder and Solomon” (p. 329). They further added that
they chose the instrument for their study “because of its applicability to online learning
and its relevance to the principles of interactive learning systems (ILSs) design” (p. 329).
It is a well-investigated and used often to identify learning styles (Graf & Kinshuk, 2007;
Graf, Viola, Kinshuk, & Leo, 2006; Graf, Viola, Leo, et al. 2007; Kinshuk & Graf, 2007).
ILS is also the most suitable instrument to be used in development of adaptive systems
(Carver, Howard & Lane, 1999; Graf & Kinshuk, 2007; Kuljis & Liu, 2005). Graf, Viola,
Kinshuk et al. (2006) focused on the ILS model for their study as it is “a learning style
model that is often used in technology enhanced learning but is designed for traditional
learning” (p. 2). De Vita (2001) agreed that

Felder and Silverman’s learning style model (1988), which was first applied in the

context of engineering education, categorizes students’ preferences in terms of

type and mode of information perception (sensory or intuitive; visual or verbal),
approaches for the organization and processing of information (inductive or
deductive; active or reflective), and the rate at which students progress towards

understanding (sequential or global). (p. 166)

Laight (2004) agreed that ILS could be used to assess the unique strong and weak
learning style characteristics that each individual possesses. Laight (2004) added that the
instrument was mainly developed in “the context of engineering science and has been
favorably evaluated by Multimedia Educational Resource for Learning and Online
Teaching” (p. 230). Baldwin and Sabry (2003) confirmed that they used the research
instrument to explore three important aspects of learners - the actual learning styles that

were exhibited by the learners, the learning styles that have to be developed so that the

63



learners could obtain specific skills that are relevant to the aims and objectives of a
particular course and the percentage of learners who show signs of a particular learning
style. The ILS classifies students into four dimensions — perception, input, processing and
understanding (See Table 3).

Table 3

Four Dimensions of Learning Styles

Dimensions Learning Styles
Perception Sensory/Intuitive
Input Visual/Verbal
Processing Active/Reflective
Understanding Sequential/Global

Perception denotes what information students prefer to perceive using the sensing
and intuitive dimension, input indicates which channel the student’s use to effectively
perceive external information — visual and verbal dimension. Processing indicates how
preferred information is perceived — active and reflective dimension, and understanding
denotes how a student progresses to understand information — sequential and global
(Villaverde, Godoy & Amandi, 2006; Yannibelli, et al., 2006).

De Vita (2001) acknowledged that the instrument “was chosen against competing
alternatives because it has been explicitly developed for classroom application and,
though suitable to profile individual learning preferences” (p. 168). Laight (2004)
considered that the Felder and Silverman model measured the dichotomous dimensions

of learning and were concerned with students’ preferences: - perceive information either
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by being sensing or intuitive, take in information either visually or verbally, organize and
process either by being active or reflective, and how they understand information either
sequential or global. Several models place learners in groups while the ILS describes the
learner’s unique learning styles in a detailed manner (Graf, Lin, Jeffrey, & Kinshuk,
2006; Graf & Kinshuk, 2006a, 2006b, 2007; Graf, Viola, Kinshuk, et al., 2006). The
survey questions are related to four dimensions with 11 questions for each dimension —
active/reflective, sensing/intuitive, sequential/global and visual/verbal. Yannibelli et al.
(2006) described that the ILS categorizes an individual student’s learning style “by a
sliding scale of these four dimensions and it is possible, for example, to have a student
who is characterised by the sensory/verbal/active/sequential style” (p. 57). Baldwin and
Sabry (2003) ascertained that the 44-element instrument “develops preference profile on
the dimensions” (p. 331).

Baldwin and Sabry (2003) described the Index of Learning Styles as an
instrument that “categorizes a person’s learning preferences in terms of information
perception (sensory—intuitive; visual-verbal), information processing and organization
(inductive—deductive; active—reflective) and progress towards understanding (sequential—-
global)” (p. 331). Dee et al. (2002) stated that the instrument:

summarizes self reported preferences concerning whether a person prefers to

process information actively or in a reflective manner, understand information in

a sequential or a global fashion, receive information visually or verbally, and

focus on and recall sensory information - what is seen, heard, etc. or intuitive

information - ideas, theories, possibilities! (p. 1110)

Baldwin and Sabry (2003) developed a “preference profile on the dimensions” (p.

331) that describes the four learning style ILS dimensions as developed by Felder and

Solomon (See Table 4).
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Table 4

Learning Style Dimensions

Dimensions Categorization Preferences
Active - Active Information processing:  Like trying things,
Reflective through active and discussing what they learn,
interactive engagement in  applying it or explaining it
physical activity or to others. Tend to like group
discussion work. Find it hard sitting in
lectures only taking notes
without doing something
active.
Active - Reflective  Information processing:  Prefer to think about what
Reflective through introspection. they learn quietly first.
Prefer working alone. Find
it hard sitting in lectures
only taking notes without
being given the chance to
reflect on what has been
learned.
Sensing— Sensing Perception of Tend to like learning facts,
Intuitive information: sights, solving problems using

sounds, physical

sensation.
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familiar and well-
established methods and
dislike complications,
surprises, to be tested on
material that has not been
fully covered in class. Tend
to be patient with details
and good at memorizing
facts and doing hands-on
(laboratory) work. Tend to
be more practical and
careful; do not like courses
that have no apparent
connection to the real world.
Remember and understand
information best if they can
see how it connects to the
real world.



Table 4 (Continued)

Sensing-
Intuitive

Visual—
Verbal

Visual—
Verbal

Sequential
— Global

Intuitive

Visual

Verbal

Sequential

Perception of
information: memories,
ideas, insights.

Perception of sensory
information: pictures,
diagrams, graphs,
demonstration.

Perception of sensory
information: sounds,
written, spoken words,
formulas.

Progress towards
understanding:

in logical and small
incremental steps.

67

Like innovation and prefer
discovery-based
approaches, finding
relationships, dislike
repetition and impatient
with details. Good at
grasping new concepts and
are often more comfortable
with abstractions and
mathematical formulations.
Tend to work faster. Get
bored with courses that
involve a lot of
memorization, rote learning
and routine operations.

Tend to remember best what
they see: static pictures (e.g.
diagrams) or dynamic
pictures (e.g. videos,
DVDs).

Tend to get more out of
words (written and spoken
explanations).

Tend to gain
understanding/find solutions
in linear manner, with steps
following each other
logically. Sequential
learners may not fully
understand the material or
establish a link with other
parts, but able to know a lot
about specific aspects of a
subject.



Table 4 (Continued)

Sequential  Global Progress toward Tend to learn in large
— Global understanding: in non-  jumps, absorb material
linear way, large almost randomly, and may
jumps, holistically. be able to solve complex
problems

quickly. Strongly global
learners may be fuzzy about
details or have serious
difficulties understanding
until they have the big
picture.

Bacon (2004) described the index of learning styles survey as follows:

Felder developed a learning style measure comprising four dimensions. The first
dimension, sensing versus intuitive learners, distinguishes between learners who
prefer concrete, practical facts and procedures (sensors) and learners who prefer
conceptual or theoretical information (intuitors). The second dimension, visual
versus verbal learners, distinguishes between learners who prefer pictures,
diagrams, or charts (visuals) and learners who prefer written or spoken
explanations (verbals). The third dimension, active versus reflective learners,
distinguishes between learners who prefer to learn by trying things out or working
with others (actives) and learners who prefer thinking things through and working
alone (reflectives). Finally, the fourth dimension, sequential versus global
learners, distinguishes between learners who prefer linear, orderly learning in
steps (sequentials) and learners who are more comfortable with holistic
approaches and learn in large leaps (globals). (p. 205)

The preferences of the learning styles are expressed with the values +11 to -11 for each
dimension. The questions are forced-choice items with two options with an answer a of
value +1 and an answer b of value -1. Graf, Viola, Leo and Kinshuk (2007) explained as
follows:

When answering a question, for instance, with an active preference, +1 is added to
the value of the active/reflective dimension whereas an answer for reflective
preference decreases the value by 1. ...... Answer a corresponds to the preference
for the first pole of each dimension (active, sensing, visual, or sequential), answer
b to the second pole of each dimension (reflective, intuitive, verbal, or global. (p.
82)

68



Baldwin and Sabry (2003) stated that “the results from the ILS questionnaire were
obtained through adding scores using a scoring sheet to determine different strength
scales (mild, moderate and strong)” (p. 331). Graf, Lin and Kinshuk (2005)

Each learner has personal preference for each dimension. These preferences are

expressed by values between +11 to -11 per dimension. Using the active-

reflective dimension as an example, the value +11 means that a learner has strong
preferences for active learning, whereas the value -11 states that a learner has
strong preferences for reflective learning. Thus, each learner can be characterized

by four values between +11 and -11, each for one dimension. (p. 38)

Graf, Lin, Jeffrey et al. (2006) stated that the learning preferences “are considered
tendencies indicating that it is possible that learners with a high performance for certain
behaviour may sometimes act differently” (p. 471). Graf and Kinshuk (2007) stated that
“These values represent tendencies, saying that even a learner with, for example, a strong
active learning style can act sometimes in a reflective way” (p. 2577). Viola, Graf,
Kinshuk, and Leo (2007) after another study of 207 individuals conducted at Vienna
University of Technology and at Massey University in New Zealand, found that the
visual learning style has strongly influenced the active learning style, and that active
learners learn better from charts and diagrams. Felder and Silverman (1988) concluded
that “any individual—even a strong sensor or intuitor — may manifest signs of either
type on any given occasion” (p. 676). Viola, Graf and Kinshuk (2007) after a study of
469 students at Vienna University of Technology and at Massey University in New

Zealand found that “because of the dependencies between styles, some styles overlap

each other” (p. 238).
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The ILS expects the participants to select the most appropriate answer for each
question. The scores were added to determine whether a participant’s strength level is
mild, medium or strong. A mild learning style ranges from 1-3, the medium/moderate
from 4-6 and the strong from 7-10 in the respective learning style. Graf and Kinshuk
(2007) stated that they have “distinguished the preferences only as strong, moderate and
balance (e.g. strong active, moderate active, balanced, moderate reflective, and strong
reflective preference) rather than values between +11 to -11 for each dimension” (p.
2580).

Baldwin and Sabry (2003) described the mild preference as essentially well-
balanced i.e. the learner has no learning difficulties if the teaching style used goes toward
each style of that dimension. Baldwin and Sabry (2003) described the moderate
preference where the learner learns more easily using a teaching style that accommodates
the preferred learning style of that dimension. Baldwin and Sabry (2003) explained the
strong preference where the learner may have difficulties if the teaching style used does
not accommodate his/her preferred learning style of that dimension.

Active and Reflective

The dimension of processing information distinguishes between reflective and
active preferences of a learner (Graf, Viola, Kinshuk et al., 2006; Graf, Viola, Leo et al.,
2007). The learners who are reflective learn by thinking about the learning material and
tend to learn on their own without any communication with others (Graf, Viola, Kinshuk
et al., 2006; Graf, Viola, Leo et al., 2007). Felder and Silverman (1988) ascertained that
learners who are active are those who actively do something in a class other than simple
listening and watching but involves in discussion, question and answers, argument,
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brainstorming, and or reflection. Active learners learn best by actively working with the
learning material, by the application of it in real life situations, by trying things out
manually, and are interested in discussing the material mostly in groups (Graf, Viola,
Kinshuk et al., 2006; Graf, Viola, Leo et al., 2007).

Felder and Silverman (1988) described an active learner to be one who is
comfortable with or better at “active experimentation than reflective observation and
conversely for a reflective learner” (p. 678). Yannibelli et al. (2006) ascertained that a
student who is active is more comfortable with active experimentation which means
“doing something in the external world with the perceived information (discuss the
information, explain or evaluate it in some way)” (p. 57). Yannibelli et al. (2006) stated
that reflective learners depend on reflexive observation which means “the examination
and manipulation of the information introspectively” (p. 57). Yannibelli et al. (2006)
described that active students learn much in active situations and does not learn much in
passive situations and reflexive students do not learn much if they are not given an
opportunity to think about the information presented. Graf, Viola, Leo et al. (2007) after a
study in which 207 students were surveyed, found that the active learners preferred more
to try something out by themselves, less being involved in discussion groups and
explanation of the learning material to others and that reflective learners preferred to
think and reflect on the learning material individually. Graf and Kinshuk (2007)
mentioned that active learners do not pay attention to examples as they “show how others
have done something rather than let them doing it by themselves” (p. 2577). Active

learners are comfortable and learn better in a group setting requires participation and that
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reflective learners are comfortable and learn better on their own or with another person
(Villaverde et al., 2006; Yannibelli et al., 2006).

Felder and Silverman (1988) found that engineers are mostly active learners.
Felder and Silverman (1988) added that the individuals, who evaluate an idea, design and
carry out an experiment, and find the solutions that work or the organizers and the
decision-makers are all active learners. Felder and Silverman (1988) added that the
individuals who are theoreticians or the mathematical modelers or the ones who can
define a problem and propose possible solutions are all reflective learners.

Felder and Silverman (1988) made a clear distinction between active and
reflective learners as tabulated in Table 5. The differences include working with others or
by themselves, experimentalists and theoreticians.

Table 5

Differences between Active and Reflective Learners

Active learners Reflective learners

do not learn much in situations that require ~ do not learn much in situations that

them to be passive (such as most lectures) provide no opportunity to think about
the information being presented (such
as most lectures).

work well in groups work better by themselves or with at
most one other person.

tend to be experimentalists tend to be theoreticians
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Sensing and Intuitive

The learners who are sensing learn from facts and material that is concrete using
standard approaches to solve problems, being more patient with details, more sensible,
realistic and practical than learners who are intuitive who make connections with the
learned content (Graf, Viola, Kinshuk et al., 2006; Graf, Viola, Leo et al., 2007). Intuitive
learners learn the abstract instructional material of theories, meanings of the theories,
discover relationships and possibilities, and are innovative and creative (Graf, Viola,
Kinshuk et al., 2006; Graf, Viola, Leo et al., 2007). Science education addresses the
dimension of intuitive learning with the presentation of interpretation and concepts
instead of facts and observations which are the tools for sensing dimension (Felder, 1993;
Laight, 2004). Graf, Viola, Leo et al. (2007), found that sensing learners preferred
concrete learning material and intuitive learners preferred abstract material and were not
interested in details. Felder and Silverman (1988) ascertained that “A student who favors
intuitive over sensory perception, for example, would respond well to an instructor who
emphasizes concepts (abstract content) rather than facts (concrete content)” (p. 674).

Sensory learners are slow to react when problems are given but come up with a
better solution while intuitive learners are quick in solving problems and do not pay much
attention to details causing occasional errors (Villaverde et al. 2006; Yannibelli et al.,
2006). Facts, experiments and data were preferred by sensing learners, and principles and
theories were preferred by the intuitive learners (Yannibelli et al., 2006). Yannibelli et al.
(2006) indicated that sensors are those individuals who are patient with details, gets
annoyed by problems, careful but can be slow. Yannibelli et al. (2006) stated that

intuitors are problem solvers, fast workers but are “usually careless and prone to errors”
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(p. 57). Felder and Silverman (1988) have marked a clear distinction between sensors and

intuitors as tabulated in Table 6.

Table 6

Differences between Sensors and Intuitors

Sensors

Intuitors

like facts, data and experimentation

like solving problems by standard methods
and dislike “surprises”

are patient with detail but do not like
complications

are good at memorizing facts
careful but may be slow

sensors’ slowness in translating words
puts them at a disadvantage in timed

tests: since they may have to read
questions several times before

beginning to answer them, they frequently
run out of time.

prefer principles and theories

like innovation and dislike repetition

are bored by detail and welcome
complications.

are good at grasping new concepts
are quick but may be careless

are more comfortable with symbols than
are sensors. Since words are symbols,
translating them into what

they represent comes naturally to
intuitors and is a struggle for sensors.
May also do poorly on timed tests but for
a different reason—their impatience with
details may induce them to start
answering questions before they have
read them thoroughly and to make
careless mistakes

It was estimated that in general, the American population consists of 75% sensors

and 25% intuitors (Jacob & Shoemaker, 1993; Kiersey & Bates, 1978; 1984). After

several years of data collection and analysis researches concluded that intuitors might be

between 15%-28% (Myers & McCaulley, 1985; Ogden, 2003). Parker (2001) found that

78.95% were sensors and 21.05% were intuitors. Sak (2004) mentioned that 70% of the



general population are sensors. Falt (1999) also estimated that there are about 75%
sensors and 25% intuitors in the general population. This ratio is equal for men and
women. Al-Othman (2004) found that 65% of the participants were sensors and 35%
were intuitors.
Visual and Verbal

The visual and verbal dimensions differentiates the learners who learn by seeing
pictures, flow-charts and diagrams (visual) and the learners who learn more from both
written and spoken text (Graf, Viola, Kinshuk et al., 2006; Graf, Viola, Leo et al., 2007).
Felder and Silverman (1988) specified that learners who are visual learn better when they
are exposed to diagrams, pictures, flowcharts, films, timelines and demonstrations.
Edmunds et al. (2007) described visual learners as follows:

Visual learners prefer, enjoy, or require: Graphic illustrations such as bar graphs

or crosstabs to explain data; color codes to highlight salient information; maps to

find their way on the subway or while driving in a new city; written material to

study new concepts; wall charts that display points to be remembered; written

outlines; drawings or designs to illustrate overhead presentations; sitting “up

close” in a presentation in order to see the presenter’s face, gestures, or visuals;

taking notes during a lecture; instructors to repeat verbal directions. (p. 3)

Russell (2006) mentioned that learners who are visual “will read and follow the
directions as they work and will appreciate it even more when diagrams are included” (p.
370). Visual learners favor to seeing what they learn and that images and pictures give
them a better understanding of information and ideas instead of explanations (Felder &
Silverman, 1988; Jezierski, 2003). The visual learners preferred pictures while the verbal

learners preferred more written words to spoken words (Graf, Viola, Kinshuk et al., 2006;

Graf, Viola, Leo et al., 2007). Yannibelli et al. (2006) reiterated that visual learners tend
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to forget when something is simply said and that intuitors prefer verbal or written
explanations.

Felder and Silverman (1988) pointed out that students who attend college are
visual. Villaverde et al. (2006) indicated that visual learners “remember, understand and
assimilate information better if it is presented to them in a visual way” (p. 198).
Villaverde et al. (2006) mentioned that verbal learners “are not only those who prefer
auditory material but also those who remember well what they hear and what they read”
(p. 198). Felder and Silverman (1988) have made clear the differences between visual
and verbal learners as tabulated in Table 7.

Table 7

Differences between Visual and Verbal Learners

Visual Verbal
remember best what they see: pictures, remember much of what they hear and
diagrams, flow charts, time lines, films, more of what they hear and then say.,
demonstrations. get a lot out of discussion, prefer verbal

explanation to visual demonstration and
learn effectively by explaining things to
others

Sequential and Global
Laight (2004) ascertained that science education provides course content in a
linear manner to the sequential learners and holistically and relationally to the global
learner. The dimensions of sequential and global were differentiated by learners’

understanding - sequential learners learn better when instructional material is presented in
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incremental steps in a linear manner and that they are more detail oriented (Graf, Viola,
Kinshuk et al., 2006; Graf, Viola, Leo et al., 2007).

Global learners are those who use the process of holistic thinking, absorb learning
content randomly with no connections initially but get the whole picture after learning
enough material, are always interested in the end result as a whole and have difficulty in
explaining how they have achieved it (Graf, Viola, Kinshuk et al., 2006; Graf, Viola, Leo
et al., 2007). Felder and Silverman (1988) pointed out that sequential learners are
comfortable and learn as the material is presented in a logical manner “mastering the
material more or less as it is presented” (p. 679). Villaverde et al. (2006) described that
sequential learners learn better when the information is presented in a fixed progression
of intricacy and difficulty and that global learners understands the whole before
understanding the parts that composed it. Yannibelli et al. (2006) mentioned that
sequential learners follow a sequential or lineal order of thinking process to solve
problems while the global learners “make intuitive jumps and they might not be capable
of explaining how they have arrived at the solution of a problem” (p. 57). Felder and
Silverman (1988) indicated that global learners

learn in fits and starts: they may be lost for days or weeks, unable to solve even

the simplest problems or show the most rudimentary understanding, until

suddenly they “get it"—the light bulb flashes, the jigsaw puzzle comes together.

They may then understand the material well enough to they apply it to problems
that leave most of the sequential learners baffled. (p. 679)

7

Graf, Viola, Leo et al. (2007) found that global learners preferred relations and
connections to other areas when the sequential learners inferred from parts to a whole.

Baldwin and Sabry (2003) stated that “learners learn more effectively when information

7



is presented in a manner that fits in with their preferred method of acquiring and
processing information” (p. 337). Dunn and Dunn (1998) indicated that
globals learn more easily when they either understand the concept first and then
concentrate on the details, or when they are introduced to the information with,
preferably, a humorous story replete with examples, applications, and graphics
related to their lives. Most presentations usually follow a step-by-step, detailed
lecture approach which, if interesting, appeals to analytic learners. (p. 8)
Felder and Silverman (1988) have made a clear distinction between sequential and global
learners as presented in Table 8.

Table 8

Differences between Sequential and Global Learners

Sequential Global
follow linear reasoning processes when make intuitive leaps and may be unable
solving problems to explain how they came up with
solutions.
can work with material when they while global learners may have great
understand it partially or superficially difficulty doing so

may be strong in convergent thinking and global learners may be better at
analysis divergent thinking and synthesis

Learn best when material is presented in a sometimes do better by jumping directly
steady progression of complexity and to more complex and difficult material
difficulty

Felder and Silverman (1988) confirmed that global learners have difficulty in
attending school as “they do not learn in a steady or predictable manner” (p. 679) and
they think out-of-step with their fellow students as they cannot meet the expectations of
the instructor. Felder and Silverman (1988) added that global learners struggle to master

the content and get disheartened with learning. However, Felder and Silverman (1988)
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argued that “global learners are the last students who should be lost to higher education
and society as they are the synthesizers, the multidisciplinary researchers, the systems
thinkers, the ones who see the connections no one else sees” (p. 679). Yannibelli et al.
(2006) indicated that “Sequential students can work on a reading material even when they
only understand it partially or superficially, whereas global students may have serious
difficulties when trying to do so” (p. 57).

Adaptive Systems

Felder and Silverman (1988) suggested a teaching technique that can be adapted
to all types of learning styles was to discuss the learners’ learning styles and to explain
their most efficient way to learn help “reshape their learning experiences so that they can
be successful” (p. 680). Adaptive systems are course delivery learning management
systems or courses that match learning styles, personalize and deliver the content of
courses in the preferred learning styles of the individual. Baldwin and Sabry (2003)
emphasized that “Good interactive learning systems design takes account of learners’
differences, good teaching principles, subject area issues and the relevant technology” (p.
337).

De Vita (2001) developed a multistyle approach to teach that aids the facilitation
of learning by developing a teaching technique that could be “adopted to match
individual learning styles” (p. 172). Yannibelli et al. (2006) mentioned that “The problem
of giving personalized academic courses according to the learning style of the students
has been considered in several works and that these works applies diverse models of

learning styles” (p. 75). Carver et al. (1999) stated that “Adaptive hypermedia based on
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student learning styles provides the ability to individually tailor the presentation of course
material to each student” (p. 38).

Viola, Graf and Kinshuk (2007) indicated that “Adaptivity based on learning
styles is considered by several adaptive systems, aiming at providing content that
matches with the learning styles of students in order to make learning easier for them” (p.
233). There was extensive research that dealt with the investigation and development of
adaptive systems to providing courses that fit the learning styles needs of individual
learners (Brusilovsky, 1996; Graf & Kinshuk, 2007; Graf, Viola, Leo, et al. 2007; Sadat
& Ghorbani, n.d.). Some of the adaptive systems Graf and Kinshuk (2007) listed that
match the learning styles were CS383 (Carver et al., 1999), IDEAL (Shang, Shi, & Chen,
2001), MAS-PLANG (Pefia, Marzo, & De La Rosa, 2002), TANGOW (Paredes &
Rodriguez, 2004), and AHA! (Stash, Cristea, & Bra, 2006).

Carver et al. (1999) developed a hypermedia course, CS383, which is a virtual
computer that allows a student to construct a virtual computer and run a series of
different benchmarks against their virtual computer. Paredes and Rodriguez (2004)
described that the course CS383 provides

143 audio files, 63 graphic files, 57 digital movies, instructor slideshows for every

lesson (25 lessons), lesson objectives, note-taking guides, a student legacy system

with over 471 student papers and slideshows from previous semesters, and 300

pages of course hypertext with 178 cross references, 678 terms with pop-up

definitions, and 600 terms that students could search. (p. 211)

The intelligent distributed environment for active learning (IDEAL) uses the

Internet, digital library, Web and multi-agent technologies for delivery. Shang et al.

(2001) mentioned that
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IDEAL consists of a number of specialized agents with different expertise. In
IDEAL, each student is assigned a unique personal agent that manages the
student’s personal profile including knowledge background, learning styles,
interests, courses enrolled in, etc. The personal agent talks to other agents in the
system through various communication channels. An online course is supported
by a collection of teaching and course agents. The course agents manage course
materials and course-specific teaching techniques for a course. Multiple course
agents exist on distributed sites to provide better efficiency, flexibility, and
availability. The teaching agents can talk to any course agent of a course and
often choose one nearby for better performance. The course agents also act as
mediators for communication among students. (p. 5)

PLAN-G came into existence at the University of Girona to provide interactive
teaching materials to students via the Internet as part of their distance learning program.
Carrillo and Lazaro (1999) described that

The platform has been used by the students to access these materials in a

decentralized way from anywhere on the Internet, and at the same time by the

teachers to keep track of students' utilization. It also improves and facilitates

communication between students and teachers at all levels. (p. 1)

PLAN-G, a hypermedia system, allowed access to the learning material only in a
fixed way. To make it more adaptive, PLAN-G was considered to be upgraded to a multi
agent system and was called MAS-PLANG. MAS-PLANG was developed to interact
with the students, provide autonomy to the students so that they do not have to be under
constant supervision of the instructor, involves students proactively so that the students
would be able to achieve the course goals, and achieve expected learning. Pefia et al.
(2002) described MAS-PLANG user agent as a hypermedia system that learns from
student interactions in order to adapt the learning environment to student preferences by
providing learning content according to the learning styles of the student.

The Task-based Adaptive learNer Guidance On the Web (TANGOW) is a tool

designed and developed to build web-based courses. Structure which means teaching
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tasks and rules and content is a list of media elements that are connected to each task are
independent in TANGOW. Paredes and Rodriguez (2004) stated that “TANGOW
provides adaptive guidance based on the student profile, the student actions and the
teaching strategy” (p. 213).

Stash et al. (2006) developed a computer language AHA (Adaptive Hypermedia
Architecture) system to specify instructional strategies, strategies for monitoring
individual learner’s preferences, and a technique to apply and visualize them. Gilbert and
Han (1999) developed ARTHUR which is an intelligent tutoring system with adaptive
instruction that delivers instruction to different learners with unique learning styles using
multiple instructional methods. The instructors are expected to add their course content to
be made available by ARTHUR to students.

Table 9 presents the personalized academic courses that adapted learning styles
and the learning styles that were considered in these courses (Yannibelli et al., 2006).
Table 9

Personalized Academic Courses and Learning Styles Adapted

Learning Styles Adapted Personalized Academic Course
Software and Authors

Visual (interactive), Lecto (auditory, textual)  Arthur (Gilbert & Han, 1999)

Sensitive/Intuitive CS383 (Carver et al., 1999) and MAS-

(Felder & Solomon, n.d.) PLANG (Pefia, Marzo, & De La Rosa,
2004)

Honey Model INSPIRE (Papanikolau, Grigoriadou,

(Honey & Mumford, 1992) Knornilakis, & Magoulas., 2003)

Index of Learning Styles TANGOW (Paredes & Rodriguez.,
2004)

(Felder & Solomon, n.d.)
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Summary

This chapter addressed pedagogy, andragogy, the combination of pedagogy and
andragogy and adult learners. A historical review and background of learning styles,
learning style as a tool — matching and mismatching of learning and teaching styles,
learning style models and instruments were also discussed. Research indicated that
mismatches occur due to a variety of unique learning styles of both the students and
instructors as the instructors tend to teach in a manner they learn. A discussion of the
Index of Learning Styles, its four domains — active/reflective, sensing/intuitive,
visual/verbal, and sequential/global learning styles was offered. The literature review also
identified instructional design suggestions with adaptive systems as one of the tools to

deliver content to individuals based on their learning styles in multiple ways.
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CHAPTER I
METHODS
Introduction

Learning styles research has become a necessity in the present times as awareness
of students’ learning styles helps teachers and course designers to accommodate the
learning style needs of students. Improving our understanding of all aspects of learning
styles will help students’ to achieve higher goals academically.

The purpose, statement of the problem, research questions, definition of terms,
significance, assumptions, limitations and the organization of the study were addressed in
the first chapter. The literature review discussed andragogy, pedagogy, the adult learners,
historical review and background of learning styles, learning style models, learning style
as a tool, Index of Learning Styles survey and the active and reflective, sensing and
intuitive, visual and verbal, and sequential and global learning styles.

This chapter describes the design of the study, variables, the reliability and
validity of the instrument, the sample, data collection, procedure and analysis.

Purpose of the Study

The purpose of this study was to examine the relationship among undergraduate
students' learning styles from the Colleges of Business, Education and Liberal Arts as
measured by the Index of Learning Styles (active/reflective, sensing/intuitive,
visual/verbal and sequential/global). The study also examined the relationship between
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the learning styles and the demographic information of gender, ethnicity, age, grade point

average (GPA) and grade level.

Research Questions

This study was guided by the following two research questions:

1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of
Learning Styles?

2. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts, as measured by the Index of
Learning Styles, based on gender, ethnicity, age, GPA and grade level?

Design of the Study

This study used the Index of Learning Styles (ILS) survey developed by Felder
and Solomon (1999) as part of its research design. The ILS was made available online
using SurveyMonkey.com to the three groups of students from the Colleges of Business,
Education and Liberal Arts. The ILS survey with 44 questions and a demographic survey
with 6 questions were included in the online survey. Responses were confidential and
numbers were assigned to each participant to code the data.

The study was conducted after obtaining permission from the University’s
Institutional Review Board (IRB) by the researcher for the use of human subjects for
research (see Appendix A). The requested consent detailed the abstract, purpose,
participants, selection of participation, methods to collect, analyze, and security of the
data. Once consent was approved and permission granted to collect data, participants

were recruited. Instructors were contacted and asked to send out an email invitation to
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participate to their students. A follow-up email was sent by the instructors after seven
days of the initial email as a reminder. Each participant received a report of their learning
styles scores.

The reasons for the data collection, description of the survey, number of
questions, time to complete the survey was conveyed to participants via a Participant
Information Letter (see Appendix B) which was made available before taking the survey
online. The participants were also informed that they will receive a report on their
individual learning styles upon completion of the survey and that there is no monetary
benefit or compensation for taking the survey. The benefit of learning styles
identification was also explained in the letter.

The researcher collected the surveys from the SurveyMonkey and generated
individual reports to the students and emailed their reports (see Appendix E). Then the
surveys were coded using the numbers from 1 to 411 (the total number of participants)
before the data were analyzed. The participant information letter, demographic
questionnaire, ILS survey and a sample ILS report to the instructor and the students are
included as appendices (see Appendices B, C, D, E and F).

Sample

The participants for this study consisted of three groups of students enrolled in
Colleges of Business, Education and Liberal Arts and majoring in an undergraduate
curriculum at one of the largest universities in the South. Data collection took place over
a period of one semester — Spring 2008. The participants were eligible to participate in
this study only if they were 19 years of age and older. They represent a convenience
sample in Accounting, Education, Philosophy and Sociology courses.
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Instrumentation

The Index of Learning Styles (ILS) was used to identify the learning styles of
undergraduate students enrolled in 2000 — 5000 level accounting, education, philosophy,
and sociology courses to explore the relationship among the students’ learning styles. The
survey was made available at no cost for individuals who wished to determine their
learning style. Once a survey was completed online, it was automatically scored and the
results were reported to the user. De Vita (2001) indicated that the instrument

was chosen against competing alternatives because it has been explicitly

developed for classroom application and, though suitable to profile individual

learning preferences, as argued by Felder, the results provide an even better

indication of the preference profile of a group of students (e.g. a class). (p. 168)

The survey questions are related to four domains — active/reflective,
sensing/intuitive, sequential/global and visual/verbal. Learning in an instructional setting
could be thought or considered as a two-step process that involves the reaction of taking
in information and processing it internally (Felder & Silverman, 1988). Felder and
Silverman added that

In the reception step, external information (observable through the senses) and

internal information (arising introspectively) become available to students, who

select the material they will process and ignore the rest. The processing step may

involve simple memorization or inductive or deductive reasoning, reflection or

action, and introspection or interaction with others. The outcome is that the

material is either “learned” in one sense or another or not learned. (p. 674)
Based on the external and internal information processing, Felder and Silverman
developed the four learning style dimensions. Boyd and Murphrey (2004) indicated that
the instrument “combines three facets of learning styles: personality, learning modality,
and cognitive processing and that it allows a multi-modal approach” (p. 124). Dee et al.

(2002) stated that the instrument

87



summarizes self reported preferences concerning whether a person prefers to

process information actively or in a reflective manner, understand information in

a sequential or a global fashion, receive information visually or verbally, and

focus on and recall sensory information - what is seen, heard, etc. or intuitive

information - ideas, theories, possibilities! (p. 1110)

De Vita (2001) stated that the survey

categorizes students’ preferences in terms of type and mode of information

perception (sensory or intuitive; visual or verbal), approaches for the organization

and processing of information (inductive or deductive; active or reflective), and
the rate at which students progress towards understanding (sequential or
global)........ develops the preference profile of a student or an entire class on four
of the learning style dimensions outlined above (the inductive-deductive

dimension is not assessed by the ILS). (p. 166)

There are 11 questions for each domain. The preferences of the learning styles are
expressed with the values +11 to -11 for each domain. The questions are forced-choice
items with two options with an answer (a) of value +1 and an answer (b) of value -1. The
participants are expected to select the most appropriate answer for each question. The
scores are added to determine whether a participant is mild, medium/moderate or strong
in a particular learning style. A mild learning style ranges from 1-3, the medium/
moderate from 4 — 6 and the strong from 7-10 in the respective learning style.

For this study, the survey consisted of two sections. The first section was the
demographic survey developed by the researcher. The demographic section contained six
questions consisting of two fill-in-the-blank and four multiple choice questions regarding
age, grade point average (GPA), academic college, gender, ethnicity, and grade level —
freshman, sophomore, junior or senior. The second section was the ILS survey with 44

questions. A scoring guide for the ILS survey was used to determine the learning styles of

the participants. The demographic survey was grouped together with the ILS survey.
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Reliability and Validity

It has been recognized that validity and reliability for learning styles instruments
scores are major issues within the learning style research (Cox & Gall, 1981; Ferrell
1983; James & Blank, 1993; Moran, 1991; Sewall, 1986). Gall, Borg & Gall (1996)
defined validity as particular assumptions made from test scores that are appropriate,
meaningful, and useful. Gall, Gall and Borg (2007) defined validity as “the
appropriateness, meaningfulness, and usefulness of specific inferences made from test
scores” (p. 657) in testing. Gall, Gall, and Borg (2007) added that in qualitative research
validity is “the extent to which the research uses methods and procedures that ensure a
high degree of research quality and rigor” (p. 657). Gall, Gall, and Borg (2007) defined
reliability as “the extent to which other researchers would arrive at similar results if they
studied the same case using exactly the same procedures as the first researcher” (p. 651).
James and Blank (1993) concluded that adult educators and researchers should use
caution when using learning styles instruments:

Perhaps the most important caution is that, given the conflicting and inconclusive

evidence regarding the validity and reliability of many instruments, it is

imperative to use data derived from them with great care when making decisions

regarding students and programs. These data should be treated as potentially

useful — but not all-important — pieces of information in the decision-making

process. (p. 55)

ILS is used to assess the unique strong and weak learning style characteristics that
each individual possesses and measured the dichotomous dimensions of learning (Laight
2004). According to Graf and Kinshuk (2007) it is a well-investigated and often used to

identify learning styles. It was acknowledged that the instrument “was chosen against

competing alternatives because it has been explicitly developed for classroom application
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and, though suitable to profile individual learning preferences” (De Vita, 2001, p. 168).
Baldwin and Sabry (2003) summarized that in spite of its low validity and reliability, the
ILS is the most frequently used instrument by several researchers. They further indicated
that the instrument was chosen for their study “because of its applicability to online
learning and its relevance to the principles of interactive learning systems (ILSs) design”
(p. 329).

Zwyno (2002) concluded that their reliability and validity data justified claim that
the ILS is a suitable instrument for assessing learning styles. Felder and Spurlin (2005)
examined the survey responses of 584 students at North Carolina State University and
found Cronbach’s alpha coefficients to be in the range of 0.55 to 0.76. The Cronbalch’s
alpha for a pilot study conducted by the researcher was (0.55) similar to the reliability
scores reported by Felder and Spurlin (2005) which were 0.56 to 0.77. Though the
instrument is not ideal in terms of reliability and validity, the psychometric properties are
better than those of most instruments.

Data Collection

The survey was administered and the data were collected electronically via
SurveyMonkey. The data were collected confidentially and numbers were assigned to
each participant to code the data. Statistical Program for Social Science 16.0 (SPSS,
2007) software was used to analyze the data. Descriptive statistics were used for the
demographics and a scoring guide, which was already in place, was used to determine the

learning styles of the participants.
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One of the requirements to participate in the study was that the participants should
be 19 years of age and older. Hence 2000 — 5000 basic level courses were selected from
the Colleges of Business, Education and Liberal Arts. The courses that enrolled a
majority of freshman were removed from the selected list of courses.

The other requirement to participate in the study was that the participants should
be majoring either in Business, Education or Liberal Arts. Hence, courses that have a
majority of enrolled students from other Colleges were removed from the remaining
course list. The instructors for the remaining courses were contacted and gave written
permission to survey students within their respective classes. The individual student
participants signed an electronic consent form through the SurveyMonkey data collection
system.

Data Analysis

The participants consisted of 346 students enrolled in fifteen sections of seven
courses that were being offered on campus. Participants were from the Colleges of
Business, Education and Liberal Arts at one of the largest four-year public universities in
the southeast. Data collection took place over a period of one semester — Spring 2008.
Demographic information was collected in this study using a questionnaire designed by
the researcher which consisted of six questions referring to age, gender, ethnicity, grade
level, GPA and college. The learning styles information was collected using the ILS
survey with 44 questions with forced-choice answers of ‘a’ or ‘b’.

To address the research questions for this study, data were analyzed using descriptive
statistics, Chi-square analysis and the Analysis of Variance (ANOVA). Descriptive
statistics were used to describe the participants. Gall, Gall, and Borg (2007) defined
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descriptive statistics as “mathematical techniques for organizing, summarizing, and
displaying a set of numerical data” (p. 638).

Chi-square analysis was used to measure demographic variables of gender, grade
level and race/ethnicity and the relationship between these demographic variables and the
four domains — active/reflective, sensing/intuitive, visual/verbal and sequential/global
learning styles. Gall, Gall, and Borg (2007) explained that a chi-square test is “a
nonparametric test of statistical significance that is used when the research data are in the
form of frequency counts for two or more categories” (p. 634). Nicol and Pexman (1999)
stated that a chi-square determines “whether differences between observed and expected
frequencies are statistically significant” (p. 43).

An analysis of variance (ANOVA) was used to measure the relationship among
the students from the Colleges of Business, Education and Liberal Arts and their learning
styles scores. Nicol and Pexman (1999) described that one-way ANOVA “is used when
there is one independent variable and one dependant variable and is used to assess the
differences between two or more group means” (p. 15). Gall, Gall and Borg (2007)
described an ANOVA as “a procedure for determining whether the difference between
the mean scores of two or more groups on a dependent variable is statistically significant”
(p. 632). A series of ANOVASs were used to measure the relationship between age and

GPA and the learning styles — active/reflective, sensing/intuitive, visual/verbal and

sequential/global as measured by the ILS survey.

92



Summary
This chapter described the purpose and design of the study, instrumentation —
Index of Learning Styles survey - reliability and validity, the sample for the study, data
collection, and analysis. Data were collected in compliance with the Institutional Review

Board at the University.
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CHAPTER IV
RESULTS
This chapter presents the results of the analyzed data associated with each of the
research questions. The demographic profile of the sample population and the analysis of
the data collected from the Index of Learning Styles survey are also discussed. To
analyze data, the Statistical Program for Social Science 16.0 (SPSS, 2007) software was
used.
Purpose of the Study
The purpose of this study was to examine the relationship among undergraduate
students' learning styles from the Colleges of Business, Education and Liberal Arts as
measured by the Index of Learning Styles. The study also examined the relationship
between the learning styles and the demographic information of gender, ethnicity, age,
grade point average (GPA) and grade level.
Research Questions
This study was guided by the following two research questions:
1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of

Learning Styles?
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2. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts, as measured by the Index of
Learning Styles, based on gender, ethnicity, age, GPA and grade level?

Instrument — Index of Learning Styles

The Index of Learning Styles survey was used to measure the four domains of
active/reflective, sensing/intuitive, visual/verbal and sequential/global learning styles for
the study. There were two sections in the survey. The demographic survey developed by
the researcher was the first section. The ILS survey with 44 questions comprised the
second section. There were six questions consisting of two fill-in-the-blank and four
multiple choice questions regarding age, grade point average (GPA), academic college,
gender, ethnicity, and grade level in the demographic section. A scoring guide that was
already in place for the ILS survey, and descriptive statistics for the demographics were
used to determine and describe the learning styles of the participants.

The ILS consists of 44 questions, 11 questions for each domain. All of the
questions were forced-choice items with ‘a’ and ‘b’ options. The answer a value is +1
and the answer b value is -1. The participants were expected to select the most
appropriate answer or the answer that represents them the most for each question. The
scale is considered to be ipsative that forces participants to rank instead of rate items.

Questions 1, 5, 9, 13, 17, 21, 25, 29, 33, 37, and 41 measure the domain of
active/reflective with ‘a’ for active and ‘b’ for reflective. Questions 2, 6, 10, 14, 18, 22,
26, 30, 34, 38 and 42 measure the domain of sensing/intuitive with ‘a” for sensing and ‘b’
for intuitive. Questions 3, 7, 11, 15, 19, 23, 27, 31, 35, 39 and 43 measure the domain of
visual/verbal with ‘a’ for visual and ‘b’ for verbal. Questions 4, 8, 12, 16, 20, 24, 28, 32,
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36, 40, and 44 measure the domain of sequential/global with *a’ for sequential and ‘b’ for
global.
Demographic Results

The total number of participants was 411. Three students were 18 years old and
64 were not from the Colleges of Business, Education and Liberal Arts and could not be
included in the study. The remaining 346 (N) undergraduate students constitute the
sample for this study. The participants completed a survey with six demographic and 44
learning style questions (Appendices C and D) as presented over the internet using
SurveyMonkey.

Index of Learning Styles Domains

Active/Reflective Learners

Out of the 346 participants, 244 were active learners, and 102 were reflective
learners. The majority of the students were active learners and almost half of active
learners were reflective learners (see Table 10).
Sensing/Intuitive Learners

The data indicated that there were 272 sensing learners and 74 intuitive learners.
Sensing learners were almost four times the number of intuitive learners (see Table 10).
Visual/Verbal Learners

The results for the study yielded that 274 were visual learners and 72 were verbal

learners. There were almost four times as many visual as verbal learners (see Table 10).
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Sequential/Global Learners

The data revealed that there were 237 sequential learners and 109 were global
learners. The majority of the students were sequential learners and almost half of
sequential learners were global learners (see Table 10).
Table 10

Distribution and Percentages of Participants by Learning Styles Domains

Learning Styles n %
Active 244 71%
Reflective 102 29%
Sensing 272 79%
Intuitive 74 21%
Visual 274 79%
Verbal 72 21%
Sequential 237 69%
Global 109 32%
N=346

Colleges

The participants in this study were from three Colleges — Business, Education and
Liberal Arts. Out of the 346 participants, 164 participants were from the College of
Business, 86 from the College of Education, and 96 from the College of Liberal Arts (see

Table 11).
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Table 11

Distribution and Percentages of Participants by College

College n %
Business 164 47%
Education 86 25%
Liberal Arts 96 28%

N=346

Table 12 presents the distribution and percentages of participants by learning style
domains and Colleges. The survey is an ipsative survey with four domains. The data in
Table 12 indicates that the dominant learning styles were active, sensing, visual and
sequential in the Colleges of Business, Education and Liberal Arts. The data also
revealed that there were slightly more Liberal Arts students who were active and visual
with 74% and 81%, than there were in Business with 69% and 77% and in Education
with 70% and 80%. The data indicated that there were more sensing learners in the
College of Education with 88% than in Business with 79% and in Liberal Arts with 70%.
The data revealed that there were more sequential learners in the College of Business

with 70% than in Education with 67% and in Liberal Arts with 68%.
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Table 12

Distribution and Percentages of Participants by Learning Styles Domains and College

Business Education Liberal Arts
Learning Styles n % n % N %
Active 113 69% 60 70% 71 74%
Reflective ol 31% 26 30% 25 26%
Sensing 129 79% 76 88% 67 70%
Intuitive 35 21% 10 12% 29 30%
Visual 127 7% 69 80% 78 81%
Verbal 37 23% 17 20% 18 19%
Sequential 114 70% 58 67% 65 68%
Global 50 30% 28 33% 31 32%
N=346
Gender

The participants for the study were male and female undergraduate students. Out
of the 346 students, there were 187 female and 159 male. Percentage analysis of the data
indicated that the enrollment for both female and male students was almost equal (see

Table 13).
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Table 13

Distribution and Percentages of Participants by Gender

Gender n %
Female 187 54%
Male 159 46%

N=346

The data in Table 14 presents the distribution and percentages of participants by
learning styles domains and gender. The data revealed that there were more active,
sensing, visual and sequential learners in both males and females and that the female
learners scored higher than the male learners in the active, sensing, visual and sequential
learning styles.
Table 14

Distribution and Percentages of Participants by Learning Styles Domains and Gender

Learning Styles Female Males

n % n %
Active 134 2% 60 69%
Reflective 53 28% 26 31%
Sensing 154 82% 76 74%
Intuitive 33 18% 10 26%
Visual 147 79% 69 80%
Verbal 40 21% 17 20%
Sequential 136 73% 58 64%
Global 51 37% 28 36%
N=346
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Race/Ethnicity
The participants for the study were 300 Caucasian, 34 African American, 5 Asian,
5 Hispanic, and 2 Native American. The majority of the students were Caucasian
followed by African American, Asian, Hispanic and Native Americans in the minority.
The 5 Asian, 5 Hispanic and the 2 Native American were combined together and
classified as “Other” as none of the groups maintain a significant number (see Table 15).
Table 15

Distribution and Percentages of Participants by Race/Ethnicity

Race/Ethnicity n %
Caucasian 300 87%
African American 34 10%
Other 12 4%

N=346

Table 16 represents the distribution and percentages of participants by learning
styles domains and race/ethnicity. The data revealed that the majority of both the
Caucasians and the African-Americans were active, sensing, visual and sequential (see
Table 16). Caucasian and African-American undergraduate students were equally active
with 71% each, while Caucasians with 69% scored slightly higher than the African-
Americans with 65% in sequential learning style. African-American students with 79%
and 85% scored higher than the Caucasian students with 78% and 79% in sensing and

visual learning styles.
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Table 16
Distribution and Percentages of Participants by Learning Styles Domains and

Race/Ethnicity

Caucasian African-American
Learning Styles
n % n %
Active 213 71% 24 71%
Reflective 87 29% 10 29%
Sensing 235 78% 27 79%
Intuitive 65 22% 7 21%
Visual 237 79% 29 85%
Verbal 63 21% 5 15%
Sequential 207 69% 22 65%
Global 93 31% 12 35%
N=346
Grade Level

The participants in this study were enrolled in undergraduate courses from the
Colleges of Business, Education and Liberal Arts. Out of the 346 participants, 6 were
freshman, 145 were sophomore, 104 were juniors and 91 were seniors. The data indicated
that there were more sophomores and juniors enrolled in the 2000-5000 level accounting,

education, sociology and philosophy courses (see Table 17).
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Table 17

Distribution and Percentages of Participants by Grade Level

Grade Level n %
Freshman 6 2%
Sophomore 145 42%
Junior 104 30%
Senior 91 26%

N=346

Table 18 presents the distribution and percentages of participants by learning style
domains and grade level. The data analysis indicated that the majority of freshman,
sophomore, junior and senior undergraduate students were active, sensing, visual and
sequential learners.

The results in Table 18 revealed that the majority of active learners were
freshman students with 83%. The sensing learning style was predominant in sophomores
and juniors with 82% each. The majority of visual learners were freshman students with
83% and juniors with 85%. Sophomores scored higher than others with 74% in sequential

learning style.
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Table 18

Distribution and Percentages of Participants by Learning Styles Domains and Grade

Level
Learning Freshman Sophomore Junior Senior
Styles
n % n % n % n %

Active 4 83% 104 72% 71 68% 64 70%
Reflective 2 17% 41 28% 33 32% 21 30%
Sensing 4 67% 119 82% 85 82% 64 70%
Intuitive 2 33% 26 18% 19 18% 27 30%
Visual 5} 83% 110  76% 88 85% 71 78%
Verbal 1 17% 35 24% 16 15% 20 22%
Sequential 4 67% 107 74% 71 66% 57 63%
Global 2 33% 38 26% 33 34% 34 37%
N=346

Results by College

A chi-square test was conducted to address the research question of the
relationship between the participants’ college and the learning styles domains. The
colleges acted as the independent variable in the analysis and the learning styles as the
dependent variables. Using an alpha level of 0.05, Levene’s test indicated that the
assumption of homogeneity of variances was not violated.

The results showed statistical significance X? (2, N=346) = 9.315, p<0.01 for
sensing/intuitive and the three colleges (see Table 19). The results showed no statistical
significance X? (2, N=346) = 0.776, p =0.68 for active/reflective, X (2, N=346) = 0.609,
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p =0.74 for visual/verbal and X? (2, N=346) = 0.150, p =0.93 for sequential/ global and
the three colleges.
Table 19

Chi-square Analysis of Participants’ Learning Styles and Colleges — Business,

Education and Liberal Arts

Learning Styles X% (1) p
Domains
Active/Reflective 0.78 ns
Sensing/Intuitive 9.32 0.01*
Visual/Verbal 0.61 ns
Sequential/Global 0.15 ns
N=346, * p < .05

A chi-square test was further conducted to address the research question of the
relationship between the colleges and the sensing/intuitive learning style domain. The
colleges acted as the independent variables in the analysis and the scores of
sensing/intuitive learning styles domain as the dependent variables. Using an alpha level
of 0.05, Levene’s test indicated that the assumption of homogeneity of variances was not
violated.

The results yielded a statistical significance (p < 0.01) between the College of
Education and other colleges in relation to the frequency with which the sensing/intuitive
domain endorsed X? (1, N=346) = 8.464, p < 0.01. The results indicated that there was no
statistical significance X? (2, N=346) = 1.389, p =0.24 for the College of Business and X?

(2, N=346) = 1.171, p =0.28 for the College of Liberal Arts (see Table 20).

105



Table 20

Chi-square Analysis of Participants’ Sensing/Intuitive Learning Styles and Colleges —

Business, Education and Liberal Arts

Colleges X (1) p
Education 8.46 0.01*
Business 1.39 ns
Liberal Arts 0.28 ns

N=346, *p < 0.05
Results by Gender

A chi-square test was conducted to address the research question of the
relationship between the participants’ gender and the learning styles domains. The
participants’ gender acted as the independent variable in the analysis and the scores of
sensing/intuitive learning styles domain as the dependent variables. Using an alpha level
of 0.05, Levene’s test indicated that the assumption of homogeneity of variances was not
violated.

The results showed no significance X? (1, N=346) = 0.253, p =0.62 for
active/reflective, X? (1, N=346) = 3.386, p =0.07 for sensing/intuitive, X (1, N=346) =
0.083, p =0.77 for visual/verbal and X? (1, N=346) = 3.375, p =0.07 for sequential/ global
and gender (See Table 21).

Table 21

Chi-square Analysis of Participants’ Learning Styles and Gender

Learning Styles X% (1) p
Active/Reflective 0.25 ns
Sensing/Intuitive 3.39 ns
Visual/Verbal 0.08 ns
Sequential/Global 3.38 ns
N=346
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Results by Race/Ethnicity

A chi-square test was conducted to address the research question of the
relationship between the participants’ race/ethnicity and the learning styles domains. The
participants’ race/ethnicity acted as the independent variables in the analysis and the
learning styles scores as the dependent variables. Using an alpha level of 0.05, Levene’s
test indicated that the assumption of homogeneity of variances was not violated.

The results showed no significance X? (4, N=346) = 2.895, p =0.58 for
active/reflective, X? (4, N=346) = 0.582, p =0.97 for sensing/intuitive, X? (4, N=346) =
2.929, p =0.57 for visual/verbal and X? (4, N=346) = 3.370, p =0.50 for sequential/ global

and gender (see Table 22).

Table 22

Chi-square Analysis of Participants’ Learning Styles and Race/Ethnicity

Learning Styles X? (1) p
Active/Reflective 2.90 ns
Sensing/Intuitive 0.58 ns
Visual/Verbal 2.93 ns
Sequential/Global 3.37 ns
N=346
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Results by Grade Level

A chi-square test was conducted to address the research question of the
relationship between the participants’ grade level and the learning styles domains. The
participants’ grade level acted as the independent variables in the analysis and the
learning styles scores as the dependent variables. Using an alpha level of 0.05, Levene’s
test indicated that the assumption of homogeneity of variances was not violated.

The results showed no significance X? (3, N=346) = 0.830, p =0.84 for
active/reflective, X? (3, N=346) = 5.854, p =0.12 for sensing/intuitive, X? (3, N=346) =
2.970, p =0.40 for visual/verbal and X? (4, N=346) = 3.565, p =0.31 for sequential/ global
and gender (see Table 23).

Table 23

Chi-square Analysis of Participants’ Learning Styles and Grade Level

Learning Styles X? (1) p
Active/Reflective 0.830 ns
Sensing/Intuitive 5.854 ns
Visual/Verbal 2.970 ns
Sequential/Global 3.565 ns
N=346

Results by Age
The participants for this study were between the ages of 19 — 43 years with an
average of 20.90 and standard deviation of 2.336. The data indicated that the majority of

the students were between the ages 19 — 22 (see Table 24). The largest number of
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students (39.9%) was 20 years of age followed by the age 21 years (34.9%). The means
and standard deviations for the learning styles with respect to age were presented in Table
25.

Table 24

Distribution of Participants by Age

Age n %
19 49 14%
20 138 40%
21 86 25%
22 43 12%
23 11 3%
24 4 1%
25 5} 1%
26 2 1%
27 1 1%
28 1 1%
30 2 1%
31 1 1%
33 1 1%
39 1 1%
43 1 1%

N=346
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Table 25

Means and Standard Deviations for Learning Styles by Age

Learning Styles n Mean Standard Deviation
Domains

Active 244 20.71 1.87
Reflective 102 21.34 3.15
Sensing 272 20.88 2.47
Intuitive 74 20.96 1.75
Visual 274 20.86 2.14
Verbal 72 21.01 2.98
Sequential 237 20.90 2.52
Global 109 20.89 1.88
N=346

An Analysis of Variance (ANOVA) was conducted to address the research
questions of the relationship between the continuous variable of age and the learning
styles domains - active/reflective, sensing/intuitive, visual/verbal and sequential/global.
The ANOVA yielded statistical significance, F (1, 344) = 7.207, p = 0.01 for active and
reflective learning styles and age. The data analysis revealed that there is a small effect
size a partial eta squared r? = 0.015. The data indicated a statistical significance; however,
further examination of the data revealed that there was no practical significance between
age and active and reflective learning styles.

The ANOVA yielded no statistical significance, F (1, 344) =0.123, p = 0.73 for
sensing and intuitive learning styles and age. The data analysis indicated that there is a
small effect size with a partial eta squared r?= 0.001.
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The ANOVA yielded no statistical significance, F (1, 344) = 0.389, p = 0.533 for
visual and verbal learning styles and age. The data analysis indicated that there is a small
effect size with a partial eta squared r? = 0.001.

The ANOVA revealed that there was no statistical significance, F (1, 344) =
0.002, p = 0.96 for sequential and global learning styles and age. The data analysis
indicated that there is a small effect size with a partial eta squared r>= 0.001. Table 26
presents the ANOVA of learning styles domains and age.

Table 26

ANOVA of Learning Styles and Age

Learning Styles F p r’
Active/Reflective 7.207 0.01* 0.015
Sensing/Intuitive 0.123 0.73 0.001
Visual/Verbal 0.389 0.53 0.001
Sequential/Global 0.002 0.96 0.001

N=346, *p < 0.05

Results by Grade Point Average
The participants’ GPA for the study ranged from 2.0 — 4.0 with the mean of 2.99 and
standard deviation of 0.481. The Table 27 indicated that the majority of students — 9.2%
had a 3.0 GPA, 6.6% had a 3.5 GPA, and 5.8% had a 2.5 GPA. See Table 27 for some of
the GPA distribution among the participants. The means and standard deviations for the

learning styles with respect to GPA are presented in Table 28.
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Table 27

Distribution of Study Participants by GPA

GPA n %
2.0 7 2%
2.1 4 1%
2.2 10 3%
2.3 9 3%
2.4 12 4%
2.5 20 6%
2.6 12 4%
2.7 15 4%
2.8 19 6%
2.9 19 4%
3.0 32 9%
3.1 11 3%
3.2 15 4%
3.3 12 4%
3.4 19 6%
3.5 23 7%
3.6 8 2%
3.7 2 1%
3.8 2 1%
4.0 7 2%

N=346
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Table 28

Means and Standard Deviations for Learning Styles Domains by GPA

Learning Styles n Mean Standard Deviation
Domains

Active 244 2.99 0.475
Reflective 102 2.97 0.499
Sensing 272 2.99 0.495
Intuitive 74 2.99 0.433
Visual 274 2.98 0.473
Verbal 72 3.00 0.515
Sequential 237 3.00 0.474
Global 109 2.96 0.498
N=346

An Analysis of Variance (ANOVA) was conducted to address the research
questions of the relationship between the continuous variable of GPA and the learning
styles domains - active/reflective, sensing/intuitive, visual/verbal and sequential/global.
The ANOVA yielded statistical significance, F (1, 344) = 0.269, p = 0.60 for active and
reflective learning styles and GPA. The data analysis revealed that there is a small effect
size a partial eta squared r? = 0.001. The data indicated a statistical significance; however,
further examination of the data revealed that there was no practical significance between
age and active and reflective learning styles.

The ANOVA yielded no statistical significance, F (1, 344) = 2.871, p = 0.09 for
sensing and intuitive learning styles and. The data analysis indicated that there is a small
effect size with a partial eta squared r®= 0.001. The ANOVA vyielded no statistical
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significance, F (1, 344) = 1.621, p = 0.20 for visual and verbal learning styles and GPA.
The data analysis indicated that there is a small effect size with a partial eta squared r*=
0.001. The ANOVA vyielded that there was no statistical significance, F (1, 344) = 0.133,
p = 0.72 for sequential and global learning styles and GPA. The data analysis indicated
that there is a small effect size with a partial eta squared r*= 0.002. Table 29 presents the
ANOVA of learning styles domains and GPA.

Table 29

ANOVA of Learning Styles Domains and GPA

Learning Styles Sum of Squares Mean Square  F Ratio r?
Active/Reflective 0.28 0.28 0.120 0.001
Sensing/Intuitive 0.009 0.009 0.846 0.001
Visual/Verbal 0.019 0.019 0.776 0.001
Sequential/Global 0.143 0.143 0.433 0.002
N=346

Summary

This chapter presented the results of the study after surveying 346 participants
learning styles from the three Colleges of Business, Education and Liberal Arts. The
participants completed a self-report survey of 50 questions with 6 demographic and 44
learning styles questions. According to the analysis of the results, there were more
Caucasians who were taking undergraduate courses at this one of the largest universities
in the South, and that the GPA ranged from 2.0 — 4.0, the age ranged from 19 — 43 years.
There were twice as many active and sequential learners as reflective and global learners.
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There were four times as many sensing and visual learners as intuitive and verbal
learners.

This study explored two research questions to examine the relationship among
undergraduate students' learning styles from the Colleges of Business, Education and
Liberal Arts as measured by the Index of Learning Styles. It also examined the
relationship among undergraduate students' learning styles from the Colleges of Business,
Education and Liberal Arts, as measured by the Index of Learning Styles, based on
gender, ethnicity, age, GPA and grade level.

Sensing/intuitive was the only domain observed to reach a statistical significance.
Further analysis revealed that the sensing/intuitive learning style was statistically
significant in the College of Education with chi-square results of X? (1, N=346) = 8.464,
p =0.004. Conclusions, discussion and recommendations will be discussed in the next

chapter.
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CHAPTER V
SUMMARY, DISCUSSIONS, IMPLICATIONS, AND RECOMMENDATIONS
Introduction
This study explored the relationship of learning styles among undergraduate

students in three different colleges of a large south-eastern university. The first chapter
introduced the purpose, statement of the problem, research questions, definition of terms,
significance, assumptions, limitations and the organization of the study. The second
chapter discussed the literature review of andragogy, pedagogy, the adult learners,
historical review and background of learning styles, learning style models, learning style
as a tool, Index of Learning Styles survey and the visual and verbal, active and reflective,
sensing and intuitive, sequential and global learning styles. The third chapter described
the design of the study, variables - the dependent and independent, the instrument — Index
of Learning Styles - reliability and validity, the population sample, data collection,
procedure and analysis and a summary. The fourth chapter explained the Instrument —
Index of Learning Styles, and depicted the results of the demographic profile, college,
gender, race/ethnicity, age, GPA and grade level along with chi-square and analysis of
variance results. The present chapter provides conclusions, discussion and

recommendations for future research.
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Purpose of the Study
The purpose of this study was to examine the relationship among undergraduate
students' learning styles from the Colleges of Business, Education and Liberal Arts as
measured by the Index of Learning Styles - active/reflective, sensing/intuitive,
visual/verbal and sequential/global. The study also examined the relationship between the
learning styles and the demographic information of gender, ethnicity, age, grade point
average (GPA) and grade level.
Research Questions
This study was guided by the following two research questions:

1. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts as measured by the Index of
Learning Styles?

2. What are the relationships among undergraduate students' learning styles from the
Colleges of Business, Education and Liberal Arts, as measured by the Index of
Learning Styles, based on gender, ethnicity, age, GPA and grade level?

Summary
The sample for this study consisted of 346 undergraduate students from three
colleges — Business, Education and Liberal Arts of one of the largest four-year public
universities in the southeast during the Spring 2008 semester. The instrument used to
measure learning styles was the Index of Learning Styles survey. The survey consisted of

50 questions — 6 demographic and 44 ILS questions. The survey was made available on

SurveyMonkey and data were collected confidentially. Each instructor received a

comprehensive report of the demographics and the dominant learning styles information
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for the entire section. If requested, each student received a report of their learning styles
for their participation in the study.

The independent variables are the scores from the Index of Learning Styles
survey. The dependant variables are the components of the demographic data - age,
gender, race, GPA and grade level, compiled prior to the administration of the survey.
The demographic data revealed that there were 187 (54%) females and 159 (46%) males.
There were 164 (47%) Business, 96 (28%) Liberal Arts, and 86 (25%) Education
participants. The participants’ racial distribution was 300 Caucasian, 34 African-
American, and 12 others. The majority of the participants were sophomore and juniors.

The participants’ ages ranged from 19 — 43 years and the GPA ranged from 2.0 —
4.0. There were twice as many as active and sequential learners than reflective and
global learners and four times as many as sensing and visual learners than intuitive and
verbal learners. This finding supports studies that found the American population in
general consists of sensing (75%) and intuitive (25%) learning styles (Jacob &
Shoemaker, 1993; Kiersey & Bates, 1978, 1984). Intuitors might be between 15%-28%
(Myers & McCaulley, 1985; Ogden, 2003). Sak (2004) indicated that 70% of the general
population could be considered sensors. Al-Othman (2004) found that 65% of the
participants were sensors and 35% were intuitors. Parker (2001) found that 79% were
sensors and 21% were intuitors. Falt (1999) stated that “best estimates are that there are
about 75% sensors and 25% intuitors in the general population. This ratio holds equally

for men and women” (para. 7).
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Discussion

Aspects of the learning environment that may impact classes at the undergraduate
or graduate levels are instructional methods and strategies. These methods may be based
on pedagogical or andragogical frameworks. The term pedagogy refers to a teacher-
centered learning environment where the learning process is directed and evaluated by
the teacher. Pedagogical methods rely on the teacher to make decisions on what, how
and when the learning will occur. This method is understandable and acceptable in an
environment in which teachers are expected to ensure the needs of young and immature
students are being met. However, andragogical principles may be more appropriate for
adult learners, as those found in this study. The term andragogy refers to a learner-
centered approach where the learners are more responsible for their learning.

Andragogical methods would place the instructor in the role of being a facilitator
thus assisting the learner to be more self-directed and accountable in their educational
goals. As educational institutions prepare their learners, it might be beneficial to take
into account the individual’s self-concept, experience, readiness to learn, and orientation
to learning. A majority of the present day learners are adult learners and could benefit
from learner-centered instruction. Hence, the awareness of learning styles for both
students and teachers is vital to maximize learning.

Chi-square and ANOVA statistical techniques were conducted to examine the
relationships among participants’ learning styles and the Colleges of Business, Education
and Liberal Arts. The tests revealed that there was no statistical significance among the
demographic variables of gender, race/ethnicity, age, GPA and grade level and the
participants’ learning styles.
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The sensing/intuitive domain was the only learning styles domain observed to
have a statistical significance over active/reflective, visual/verbal and sequential/global.
Further analysis of the data revealed that there was statistical significance between
sensing/intuitive learning styles and College of Education undergraduate students’
learning styles.

Implications

This study was an effort to explore the relationship of undergraduate learning
styles among three Colleges of Business, Education and Liberal Arts. The data revealed
that only the College of Education has more sensing learners than intuitive learners. The
participants in this study were predominantly visual, active and sequential learners than
verbal, reflective and global learners.

Review of literature indicated that mismatches of teaching and learning styles
certainly influence the learners’ achievement academically. Attention should be given to
incorporate specific activities to address individual learning styles of the learners in order
to maximize a learning experience. Learners benefit if they are aware of their individual
learning styles to make use of their most preferred learning styles and to enhance the less
preferred learning styles in a learning situation. Some of the implications for the four
learning domains are discussed in the next section.

Sensing and Intuitive Learners

The sensing/intuitive domain was the only learning styles domain observed to
have a statistical significance over the active/reflective, visual/verbal, and
sequential/global domains. Sensors prefer facts, data, solving problems and

experimentation and the intuitors prefer principles and theories, innovation, and are good
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at grasping new concepts. These are qualities that would be beneficial and expected in
the classroom and learning environment. De Vita (2001) proposed provision examples,
case studies and explicit links to the real world of business for sensing learners and for
intuitive learners, models and theories, space for abstraction and conceptualization as
excellent choices for instructors to enhance individual learners learning. Felder and
Silverman (1988) suggested that the learning material could be instructed as a
combination of information that is concrete like data, observable phenomena and facts for
sensing learners and mathematical models, theories and principles which are abstract
concepts for intuitive learners.

Yannibelli et al. (2006) confirmed that when given access to several examples for
a given topic, sensitive learners tend to view all of the examples where intuitive learners
just view a couple of them. Yannibelli et al. (2006) added that an intuitive learner given
an option is not careful and does not work on the planned exercises whereas a sensitive
learner checks and does all the exercises. Graf and Kinshuk (2007) suggested that “the
number of examples should increase for sensing learners and examples should be
presented before the abstract learning material” (p. 2578) and that “the presentation
outlines between topics should be avoided and the number of examples and exercises
should decrease” (p. 2579) for intuitive learners. Graf et al. (2005) ascertained that
intuitive learners “like to discover possibilities and relationships and tend to be more
innovative and creative” (p. 38) and achieve better scores in open-ended tests.

In order to address the sensing learners’ needs, incorporate activities that involve
creativity for course topics, as part of the course, to achieve the course goals. Felder and
Solomon (n.d.) indicated that:
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Sensors remember and understand information best if they can see how it
connects to the real world. If you are in a class where most of the material is
abstract and theoretical, you may have difficulty. Ask your instructor for specific
examples of concepts and procedures, and find out how the concepts apply in
practice. If the teacher does not provide enough specifics, try to find some in your
course text or other references or by brainstorming with friends or classmates.
(para. 7)
In order to address the intuitive learners’ needs, incorporate activities that could connect
facts with present situations for the related course topics, as part of the course, to achieve
the course goals. Felder and Solomon (n.d.) indicated that:
Many college lecture classes are aimed at intuitors. However, if you are an
intuitor and you happen to be in a class that deals primarily with memorization
and rote substitution in formulas, you may have trouble with boredom. Ask your
instructor for interpretations or theories that link the facts, or try to find the
connections yourself. You may also be prone to careless mistakes on test because
you are impatient with details and don't like repetition (as in checking your
completed solutions). Take time to read the entire question before you start
answering and be sure to check your results. (para. 8)
Active and Reflective Learners
The majority of participants in this study were active learners (71%). Active
learners work well in groups, tend to be experimentalists, and will not learn as much in
situations that require them to be passive. De Vita (2001) proposed that brainstorming,
group projects, learn-by-doing and problem-solving exercises would be most appropriate
for active learners, while reflective statements and functional pauses for reflection and
evaluation might be best for reflective learners. Similarly, Felder and Silverman (1988)
suggested that instructors should use material that emphasizes either practical problem
solving (active) or fundamental understanding (reflective). Moreover, alternating lectures
with frequent breaks for reflective learners, and providing short discussions or problem-

solving activities for active learners. Yannibelli et al. (2006) confirmed that a strong
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reflective student does not participate in a forum or chat where active participation is
necessary while a strong active student will be an active participant in both a forum and a
chat.

Graf and Kinshuk (2007) suggested that there should be an increased number of
exercises along with self-assessment tests with a summary at the end of the chapter for
active learners, and that information should be presented first and let the learners reflect
on it before showing examples with outlines being provided in between the topics and a
conclusion at the end of the chapter for reflective learners. In order to address the active
learners’ need, integration of self-tests, group discussions and projects and problem
solving activities, as part of the course, help to achieve the course goals. Felder and
Solomon (n.d.) mentioned that:

if you are an active learner in a class that allows little or no class time for

discussion or problem-solving activities, you should try to compensate for these

lacks when you study. Study in a group in which the members take turns
explaining different topics to each other. Work with others to guess what you will
be asked on the next test and figure out how you will answer. You will always

retain information better if you find ways to do something with it. (para. 3)

Visual and Verbal Learners

In this study, the participants were predominantly visual (79%). Visual learners
will remember and understand better if the information is presented in a visual manner,
such as through pictures, graphs, flow charts, diagrams, videos, or demonstrations.

De Vita (2001) agreed that visual learners learn better when trigger videos and visual
organizers such as charts, maps, Venn diagrams were made available, and that verbal
learners learn better with oral presentations and traditional lectures. Felder and Silverman

(1988) suggested that to provide the best learning experience to visual learners, material
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should be presented in different visual forms like diagrams, pictures, sketches, network
diagrams, process and logic or information, graphs, films and live demonstrations. Laight
(2004) indicated that science education delivers the content using the traditional way of
oral presentation through lectures and by providing pre-planned and prepared written
notes for the verbal learners and make available “visual learning clues in the form of
pictures, diagrams, flow charts, time lines, films and demonstrations” (p. 229) to the
visual learners.

Visual learners learn better when the information is provided to them through
pictures, maps, and in colors. Hence integration of color coding, photographs and
sketches help the instructor achieve the course goals and enhance the learning of a visual
learner. Felder and Solomon (n.d.) stated that:

If you are a visual learner, try to find diagrams, sketches, schematics,

photographs, flow charts, or any other visual representation of course material

that is predominantly verbal. Ask your instructor, consult reference books, and see
if any videotapes or CD-ROM displays of the course material are available.

Prepare a concept map by listing key points, enclosing them in boxes or circles,

and drawing lines with arrows between concepts to show connections. Color-code

your notes with a highlighter so that everything relating to one topic is the same

color. (para. 11)

Sequential and Global Learners

The majority of learners in this study were sequential (69%) and those sequential
characteristics involve linear reasoning when solving problems and being able to work
with partial material. In the classroom, sequential learners learn best when the material is
presented in a steady progression of complexity and difficulty. De Vita (2001) agreed
that sequential learners work great with “integrated progression of topics” and “breaking

information down into smaller part” and global learners love “a two-step approach
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combining specific-to-general and general-to-specific elements” (p. 172). Felder and
Silverman (1988) mentioned that to accommodate the global learners’ course curriculum,
course syllabi, textbooks and the instruction should be sequential providing the goal of a
lesson, establishing a connection to the relevance of the content and relating it to the
individual learners’ experiences. Felder and Silverman (1988) added that freedom to
work out their own methods to solve problems and exposure to advanced concepts helps
global learners.

Graf and Kinshuk (2007) recommended “presenting first the learning material,
then some examples and afterwards a self-assessment test and some exercises for
sequential learners and by providing outlines additionally between the topics, presenting
a conclusion straight after the content, and providing a high number of examples after the
learning material” (p. 2579) for global learners. Sequential learners tend to learn
everything in an orderly manner. Provision of a document with description of class
activities in a sequential manner enhances the learners to keep track of the organization of
the course. Activities that involve step-step by process will help increase their learning.
Felder and Solomon (n.d.) stated that:

Most college courses are taught in a sequential manner. However, if you are a

sequential learner and you have an instructor who jumps around from topic to

topic or skips steps, you may have difficulty following and remembering. Ask the
instructor to fill in the skipped steps, or fill them in yourself by consulting
references. When you are studying, take the time to outline the lecture material
for yourself in logical order. In the long run doing so will save you time. You
might also try to strengthen your global thinking skills by relating each new topic

you study to things you already know. The more you can do so, the deeper your
understanding of the topic is likely to be. (para. 15)
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Baldwin and Sabry (2003) developed a list of design features, as shown in Table
30, that could be included to design an interactive learning system and stated that the list

could be used in an interactive learning system suitable for the development of

skills ....... This is naturally not an exhaustive list, and not in any way a rigid set
of rules to be followed. It is also important to reiterate that each learning style

should be considered in conjunction with other styles and not in isolation. (p. 333)

Graf, Viola, Leo et al. (2007) found that sensing learners learn concrete learning
material with simple details better than intuitive learners who prefer abstract material and
have no interest in details. Felder and Silverman (1988) confirmed that intuitive learners
“respond well to an instructor who emphasizes concepts (abstract content) rather than
facts (concrete content)” (p. 674). Villaverde et al. (2006) mentioned that learners who
are sensing do not present better outcomes even though they are slow in reacting to the
problem. The intuitive learners react quickly to solving problems and sometimes end up
with minor errors.

Based on the literature review and the findings of this study, there are
implications within the design and development of courses to meet the learners’ needs.
Hence, it is important for teachers, instructors, adult educators, trainers, course designers,
program and training developers to be aware of the individual learners’ need and design
course and training curriculum. Adult educators, teachers and instructors could change
the way they design the courses by including certain specific activities to accommodate
different learning styles of the students to achieve course goals and to make sure that
expected learning occurs. Students can enhance their learning using their most preferred
or stronger learning styles and make an effort to enhance their weaker learning styles to

make their learning experience more exciting for themselves.
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Table 30

Interactive Learning System Design Features

Learning Style

Interactive Learning System Design Features

Active

Reflective

Sensing

Intuitive

Visual

Verbal

Sequential

Global

For learner—content interactions, allow learner to apply what has
been taught (e.g. through interactive self-assessment questions
that allow for learner’s response and provide correlated and
meaningful feedback). For learner-learner and learner—tutor
interactions, allow the use of discussion (bulletin) board and
electronic mail for group assignments, discussions,
brainstorming and problem-solving exercises.

Enable reflection through pauses through which the learner can
do self-assessment questions, quizzes, use of synchronous (e.g.
Internet relay chat) and asynchronous interactions (e.g.
discussion board) to help understanding and evaluation of
subject.

Provide specific and explicit examples and case studies of the
real world of that explain how concepts apply in practice through
use of video, animation, sound, etc. Also through brain-storming
sessions using the chat or discussion board.

Provide abstraction and conceptualization elements through the
use of textual summaries and conceptual diagrams.

Provide relevant visual representations such as animation,
graphs, videos, images, etc. Provide a concept map (e.g. listing
key points in circles, arrows, etc.). Use of colour, and
highlighting certain points.

Allow for written words (textual presentation) as well as spoken
words (sound). Provide summaries or outlines of course material.
Also, allow learner to write points learned in own words. Group
discussion using discussion board and Internet relay chat to write
own understanding and see others’ explanations.

Allow learners to take a linear approach through step-by-step
progression of topics such as the use of structured-type
presentation.

Allow the learner to see the big picture, and connections between
the parts. For example, by providing a section on the screen that
provides an overview of main topics in the module, once a topic
is chosen a list (overview) of subtopics is presented in the
section. Provide mind maps,

menus, embedded pictures, etc.
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Higher education institutions and distance learning offices could use learning
styles information within their course or curriculum design and development. Distance
educators and curriculum developers could make distance learning an engaging
experience by providing content and activities in a variety of ways to address different
learning styles. These efforts would provide a learning experience that is more
comfortable and productive for the learner.

Recommendations

As the study was limited to only three colleges from one of the largest four-year
public universities in the southeast and to only one semester - Spring 2008, the findings
suggest that:

1. The study could be extended to undergraduate students in other academic colleges
e.g. Nursing, Engineering, Agriculture, Pharmacy, Architecture, Science,
Mathematics etc.

2. The study could be extended to more than one semester from Spring to Fall and
Summer semesters.

3. The study could be replicated with a larger sample of participants.

4. The study could be conducted with other university undergraduate students
throughout the United States to compare and contrast.

5. The study could also be extended by including other geographical areas in the United
States with international students as part of the study to compare between the
nationals and internationals to examine if there are any multi-cultural relationships

within the learning styles.
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10.

11.

12.

13.

Adding social economic status (SES) could be added as another variable and then
replicate the study.

The study could be extended by including a teaching styles survey for the instructors
or the course designers to determine their teaching styles and investigate if there was
a match or mismatch of the learning styles in the instruction.

The study could be conducted with two groups of students — students that take a
course with matched learning styles and students that take a course with mismatched
learning styles.

The study could be conducted with more students with different age groups —
undergraduate and graduate students in the same college to find if age is a factor.
The study could be conducted with more students with different age groups —
undergraduate and graduate students from different colleges to find if age influences
the preferred learning styles.

The study could be extended over a period of several semesters with the same group
of undergraduate students as they progress academically to find any change in the
preferred learning styles.

The study could be conducted by administering the instrument before and after the
assignment of specific tasks to the students.

The study could be extended by giving the instrument before and after the
assignments of different tasks to the students.

The literature review supported that each individual learns differently, have

different learning styles and that matching teaching styles to learning styles improve

learning. Even though individuals learn differently and may have a strong learning style
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preference, that does not mean that individuals cannot learn using the weaker learning
style(s). Graf and Kinshuk (2006a) confirmed that there are several questionnaires to
determine learning styles, thus learning style discovery is easily accessible and available
for all learners. Kinshuk and Graf (2007) ascertained that “learners with strong
preference for a certain learning style have difficulties in learning if this learning style is
not considered by the teaching environment” (p. 25).

It is and always will be the responsibility of teachers/instructors to make a
learning process interesting and effective to a learner who is involved in the process. As
the world is getting smaller and smaller in terms of geographical distance due to
innovative technology, and as culture has no bounds, there is a huge challenge of meeting
the learning style needs of a variety of learners with different learning styles from across
the globe. However, Witte noted that

The learner is also responsible in an educational setting or a learning situation.

Hence, it is expected that the learner be aware of their learning styles and

contribute to the learning situation by active participation and collaboration. (Dr.

James E. Witte, personal communication, May 24, 2008)

Kinshuk and Graf (2007) argued that provision of courses that match students’
individual needs provides more customized access to education “for all those who
otherwise may have difficulties in learning. This opens learning for a larger student
community and facilitates more students to learn better” (p. 26). Viola et al. (2007) stated
that “Incorporating learning style in technology enhanced learning has potential to help
student in learning and make learning easier for them” (p. 233). Educators can make an

effective learning experience possible to the learners with innumerable technological
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tools that are readily available to develop innovative methods and activities to make the

learning process a great experience to all the learners.

131



REFERENCES

Al-Othman, N. M. A. (2004). The relationship between gender and learning styles in
internet-based teaching — a study from Kuwait. The Reading Matrix, 4(1), 120 -
136. Retrieved May 7, 2008, from http://www.readingmatrix.com/articles/al-
othman/article.pdf

Andrews, R.H. (1990). The development of a learning styles program in a low
socioeconomic underachieving North Carolina elementary school. Journal of
Reading, Writing, and Learning Disabilities International, 6(3), 307-314.

Ausburn, L. (2004). Course design elements most valued by adult learners in blended
online education environments: An American perspective. Educational Media
International, 41(4), 327-337.

Bacon, D. (2004). An examination of two learning style measures and their association
with business learning. Journal of Education for Business, 79(4), 205-208.

Bajraktarevic, N., Hall, W., & Fullick, P. (2003). Incorporating learning styles in
hypermedia environment: Empirical evaluation. Paper presented in AH 2003
Workshop on Adaptive Hypermedia and Adaptive Web-Based Systems at
Twelfth International World Wide Web Conference, Budapest, Hungary, pp 41 -
52. Retrieved April 9, 2008, from

http://wwwis.win.tue.nl/ah2003/proceedings/paper4.pdf

132



Baldwin, L., & Sabry, K. (2003). Learning styles for interactive learning systems.
Innovations in Education & Teaching International, 40(4), 325-340.

Barbe, W. B., & Swassing, R. (n.d.). Swassing-Barbe Modality Index. Retrieved April
14, 2008, from Mental Measurements Yearbook database.

Barbe, W. B., Swassing, R. H., & Milone, M. N. (1979). Teaching through modality
strengths: Concepts and practices. Columbus, Ohio: Zaner Bloser.

Beaty, S. A. (1986). The effect of in-service training on the ability of teachers to observe
learning styles of students (Doctoral dissertation, Oregon State University, 1986).
Dissertation Abstracts International, 47(6), 1998A.

Bedi, A. (2004). An andragogical approach to teaching styles. Education for Primary
Care, 15(1), 93-97.

Border, L. L. B., & Chism, N. V. N. (Eds.). (1992). Teaching for diversity. San
Francisco, CA: Jossey-Bass.

Boyd, B. L., & Murphrey, T. P (2004). Evaluating the Scope of Learning Style
Instruments Used in Studies Published in the Journal of Agricultural Education.
Journal of Southern Agricultural Education Research, 54(1), 124-133.

Boyle, A. E., Duffy, T., & Dunleavy, K. (2003). Learning styles and academic outcome:
the validity and utility of Vermunt’s Inventory of Learning Styles in a British
higher education setting. British Journal of Educational Psychology, 73, 267-290.

Briggs, A, R. J. (2000). Promoting learning styles analysis among vocational students.

Education + Training, 42(1), 16-24.

133



Broberg, H. L., & Lin, P. I. (2003). Relationships between student learning styles and
methods of presentation for engineering technology students. Proceedings of the
2003 American Society for Engineering Education Annual Conference &
Exposition, American Society for Engineering Education.

Bruner, C. E., & Majeweski, W. S. (1990). Mildly handicapped students can succeed
with learning styles. Educational Leadership, 48(2), 21-23.

Brusilovsky, P. (1996). Methods and techniques of adaptive hypermedia. User Modeling
and User Adapted Interaction, 6(2-3), 87-129.

Budhu, M. (2002) Interactive web-based learning using interactive multimedia
simulations. In International Conference on Engineering Education (ICEE), pp.
1-6. International Network for Engineering Education & Research, Manchester,
UK.

Cafferty, E. I. (1980). An analysis of student performance based upon the degree of
match between the educational cognitive style of the teacher and the educational
cognitive style of the students. (Doctoral dissertation, University of Nebraska,
1980). Dissertation Abstracts International, A 41/07, 2908. (UMI No. 8101213).

Canfield, A.A., & Cafferty, J.C (1988). Learning style inventory, manual. Los Angeles:
Western Psychological Services.

Cano-Garcia, F., & Hughes, E. (2000). Learning and thinking styles: An analysis of their
interrelationship and influence on academic achievement. Educational

Psychology, 20(4), 413-430.

134



Cappelli, G. (2003). E-learning in the post secondary education market: a view from Wall
Street. In Pittinsky (Ed.) The wired tower: Perspectives on the impact of the
internet on higher education (pp. 41-63), Upper Saddle River, NJ: Prentice Hall.

Carbo, M., Dunn, R., & Dunn, K. (1986). Teaching students to read through their
individual learning styles. Englewood Cliffs, NJ: Prentice Hall.

Carrillo, C. I. P., & Lazaro, J. L. M. (1999) Adaptive intelligent agent approach to guide
the web navigation on the PLAN-G distance learning platform. Lost in the Web -
Navigation on the Internet (Ref. No. 1999/169), IEE Colloquium, pp. 1 - 12.

Carver, C. A., Howard, R. A., & Lane, W. D. (1999). Enhancing student learning through
hypermedia courseware and incorporation of student learning styles. IEEE
Transactions on Education, 42(1), 33 — 38.

Cassidy, S. (2004). Learning styles: An overview of theories, models, and measures.
Educational Psychology, 24(4), 419-444.

Cherry, C. E. (1981). The measurement of adult learning styles: Perceptual modality
(Doctoral dissertation, University of Tennessee, Knoxville, TN, 1981).
Dissertation Abstracts International, 42(09A), 3852.

Clark, D. (1999). Andragogy. Retrieved January 10, 2008, from
http://www.nwlink.com/~donclark/hrd/history/andragogy.html

Claxton, D. S., & Murrell, P. (1987). Learning styles: Implications for improving
educational practices. (ASHE-ERIC Higher Education Report No. 4).
Washington DC: Association for the Study of Higher Education. (ERIC

Document Reproduction Service No. ED293478).

135



Claxton, C., & Ralston, Y. (1978). Learning styles: Their impact on teaching and
administration. (ASHE-ERIC Higher Education Report No. 10). Washington,
DC: American Association for Higher Education. (ERIC Document Reproduction
Service No. ED167065).

Coffield, F., Moseley, D., Hall, E., & Ecclestone, K. (2004). Learning Styles and
Pedagogy in Post-16 Learning - A Systematic and Critical Review (Report No.
1543/06/04/500). London: Learning and Skills Research Centre. Retrieved March
19, 2008, from http://www.lsda.org.uk/files/PDF/1543.pdf

Conner, M. L. (2004). Andragogy and pedagogy — Ageless learner, 1997-2004. Retrieved
January 10, 2008, from http://agelesslearner.com/intros/andragogy.htmi

Conti, G., & Welborn, R. (1986). Teaching learning styles and the adult learner. Lifelong
Learning, 9(8), 20-24.

Cox, P. W., & Gall, B. G. (1981). Field dependence-independence and psychological
differentiation: Biography with index. Supplement No.5. Princeton, NJ:
Educational Testing Service. (ERIC Document Reproduction Service No.
ED214977).

Cross, K. P. (1976). Accent on learning. San Francisco: Jossey-Bass.

Cross, K. P. (1981). Adults as learners: Increasing participation and facilitation
learning. San Francisco: Jossey-Bass.

Curry, L. (1983). An organization of learning styles theory and constructs. Paper
presented at the Annual Meeting of the American Educational Research

Association, Montreal, Quebec.

136



Curry, L. (1990). A critique of the research on learning styles. Educational Leadership,
48(2), 79-93.

Curry, L. (1991). Patterns of learning style across selected medical specialties.
Educational Psychology, 11(3/4), 247-2717.

Cuthbert, P. (2005). The student learning process: Learning styles or learning
approaches? Teaching in Higher Education, 10(2), 235-249.

Darkenwald, G. G., & Merriam, S. B. (1982). Adult education: Foundations of practice.
New York: Harper & Row.

Davenport, J. 111. (1987). A way out of the Andragogy Morass. Paper presented at the
conference of the Georgia Adult Education Association, Savannah, Georgia.

Davenport, J., & Davenport, J. A. (1985). A chronology and analysis of the andragogy
debate. Adult Educational Quarterly, 35(3), 152-159.

Dee, K. C., Nauman, E. A., Livesay, G. A, & Rice, J. (2002). Research Report: Learning
Styles of Biomedical Engineering Students. Annals of Biomedical Engineering,
30, 1100-1106.

Demirel, Y. (2004a). Effective teaching and active learning of engineering courses with
workbook strategy. Proceedings of the 2004 American Society for Engineering
Education Annual Conference & Exposition, American Society for Engineering
Education.

Demirel, Y. (2004b). Workbook strategy with engineering education. World

Transactions on Engineering and Technology Education, 3(1), 53-56.

137



De Vita, G. (2001). Learning styles, culture and inclusive instruction in the multicultural
classroom: A business and management perspective. Innovations in Education &
Teaching International, 38(2), 165-174.

Draper, J. A. (1998). The metamorphoses of andragogy. The Canadian Journal for the
Study of Adult Education, 12(1), 3- 26.

Dunn, R. (1990). Rita Dunn answers questions on learning styles. Educational
Leadership, 48(2), 15-109.

Dunn, R., Beaudry, J. S., & Klavas, A. (1989). Survey of research on learning styles.
Educational Leadership, 46(6), 50-58.

Dunn, R., & Dunn, K. (1972). Practical approaches to individualizing instruction:
Contracts and other effective teaching strategies. Nyack, NY: Parker.

Dunn, R., & Dunn, K. (1975). Educator’s self-teaching guide to individualizing
instructional programs. Nyack, New York: Parker.

Dunn, R., & Dunn, K. (1977). Administrators guide to new programs for faculty
management and evaluation. Nyack, New York: Parker.

Dunn, R., & Dunn, K. (1979). Learning styles/teaching styles: Should they — can they be
matched? Educational Leadership, 36(4), 238-244.

Dunn, R., & Dunn, K. (1992). Teaching elementary students through their individual
learning styles: Practical approaches for grades 3—-6. Boston: Allyn & Bacon.

Dunn, R., & Dunn, K. (1993). Teaching secondary students through their individual
learning styles: Practical approaches for grades 7-12. Boston: Allyn & Bacon.

Dunn, R. & Dunn, K. (1998). Practical approaches to individualizing staff development
for adults. Westport, CT: Praeger.

138



Dunn, R., Dunn, K., & Perrin, J. (1994). Teaching young children through their
individual learning styles: Practical approaches for grades K-2. Boston: Allyn &
Bacon.

Dunn, R., Dunn, K., & Price, G. (1974, 1979, 1981, 1984, 1986, 1989, 1990, 1991, 1993,
1996). Learning style inventory. Lawrence, KS: Price Systems Inc.

Dunn, R., & Griggs, S. A. (1989). Learning styles: Key to improving schools and student
achievement. Curriculum Report, 18(3), 1-4.

Dunn, R., & Griggs, S. A. (2000). Practical approaches to using learning styles in higher
education. Westport, CT: Bergin & Garvey.

Edmunds, C., Lowe, K., Murray, M., & Seymour, A. (2007). The ultimate educator:
achieving maximum adult learning through training and instruction. National
Victim Assistance Academy (Advanced). Washington, DC: US Department of
Justice, Office for Victims of Crime. Retrieved January 11, 2008, from
http://www.ojp.usdoj.gov/ovc/assist/educator/welcome.html

Entwistle, N. (1981). Styles of learning and teaching: An integrated outline of
educational psychology for students, teachers, and lecturers. New York: Wiley.

Falt, J. (1999). Appreciating differences: Do you see what | see? The perceiving
functions-Sensing and Intuiting. Energy Medicine, 1(3). Retrieved May 7, 2008,
from http://trytel.com/~jfalt/Ene-med/s-n.html

Felder, R. M. (n.d.). Learning styles. Retrieved May 7, 2008, from

http://www4.ncsu.edu/unity/lockers/users/f/felder/public/Learning_Styles.html

139



Felder, R. M. (1993). Reaching the second tier: Learning and teaching styles in college
science education. J. College Science Teaching, 23(5), 286-290. Retrieved
January 10, 2008, from
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/Papers/Secondtier.html

Felder, R. M. (1996). Matters of style, ASEE Prism, 6(4), 18-23.

Felder, R. M., & Brent, R. (2005). Understanding student differences. Journal of
Engineering Education, 94(1), 57-72. Retrieved April 9, 2008, from North
Carolina State University website:
http://www.ncsu.edu/felder-public/Papers/Understanding_Differences.pdf

Felder, R. M., & Henriques, E. R. (1995). Learning and teaching styles in foreign and
second language education. Foreign Language Annals, 28 (1), 21-31. Retrieved
May 7, 2008, from http://www.ncsu.edu/felder-public/Papers/FLAnnals.pdf

Felder, R. M., & Silverman K. L. (1988). Learning and teaching styles in engineering
education. Journal of Engineering Education, 78 (7), 674-681. Retrieved March
19, 2008, from
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/Papers/LS-1988.pdf

Felder, R. M., & Spurlin, J. (2005). Applications, reliability and validity of the index of
learning styles. International Journal of Engineering Ed. 21(1), 103-112.

Felder, R. M., & Solomon, B. A. (1999). Index of learning styles. Retrieved January 10th
2008, from

http://www4.ncsu.edu/unity/lockers/users/f/felder/public/ILSpage.html

140



Felder, R. M., & Solomon, B. A. (n.d.). Learning styles and strategies. Retrieved April 9,
2008, from
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/ILSdir/styles.htm

Felder, R. M., & Solomon, B. A. (1999). Index of Learning Styles. Retrieved April 9,
2008, from North Carolina State University website:
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/ILSpage.html

Ferrell, B. G. (1983). A factor analytic comparison of four learning-style instruments.
Journal of Educational Psychology, 75(1), 33-39.

Fischer, B. B., & Fischer, L. (1979). Styles in teaching and learning. Educational
Leadership, 36(4), 245-254.

Ford, N. (1985). Learning styles and strategies of postgraduate students. British Journal
of Educational Technology, 16(1), 65-79.

Ford, N. (1995). Levels and types of mediation in instructional systems: An individual
differences approach. International Journal of Human-Computer Studies, 43(2),
241 — 250.

Ford, N., & Chen, S. Y. (2001). Matching/mismatching revisited: An empirical study of
learning and teaching styles. British Journal of Educational Technology, 32(1), 5-
22.

Fowler L., Allen M., Armarego J., & Mackenzie J. (2000). Learning styles and CASE
tools in software engineering. Proceedings of the Teaching and Learning Forum
2000. Retrieved May 12, 2008, from

http://lsn.curtin.edu.au/tlf/t1f2000/fowler.html

141



Gadt-Johnson, C., & Price, G. (2000). Comparing students with high and low preferences
for tactile learning. Education, 120(3), 581.

Gall, M. D., Borg, W. R., & Gall, J. P. (1996). Educational research: An Introduction.
New York: Longman.

Gall, M. D, Gall, J. P., & Borg, W. R., (2007). Educational research: An Introduction.
(8" ed.) New York: Longman.

Gardner, H. (1985). Frames of mind: The theory of multiple intelligences. New
York: Basic Books.

Gardner, H. (1991). The unschooled mind: How children think & how schools should
teach. New York: Basic Books.

Gilbert, E., & Han, C. Y. (1999). Arthur: Adapting instruction to accommodate learning
style. In Proceedings of WebNet’99, World Conference of the WWW and Internet,
433 - 438. Chesapeake, VA: Association for the Advancement of Computing in
Education.

Graf, S., Lin, T., Jeffrey, L., & Kinshuk. (2006). An exploratory study of the relationship
between learning styles and cognitive traits. Proceedings of the European
Conference on Technology Enhanced Learning (EC-TEL 06), Crete, Greece, 470-
475.

Graf, S., Lin, T., & Kinshuk. (2005). Improving student modeling: The relationship
between learning styles and cognitive traits. Proceedings of the IADIS
International Conference on Cognition and Exploratory Learning in Digital Age

(CELDA 2005), Porto, Portugal, 37-44.

142



Graf, S., Lin, T., & Kinshuk. (2007). Analysing the relationship between learning styles
and cognitive traits. Proceedings of the IEEE International Conference on
Advanced Learning Technologies (ICALT 2007), Niigata, Japan, 235-239.

Graf, S., & Kinshuk. (2006a). An Approach for Detecting Learning Styles in Learning
Management Systems. Proceedings of the International Conference on Advances
Learning Technologies (ICALT 06), Kerkrade, Netherlands, 161-163.

Graf, S., & Kinshuk. (2006b). Enabling learning management systems to identify
learning styles. Proceedings of the International Conference on Interactive
Computer Aided Learning (ICL 06), Villach, Austria, 1-9.

Graf, S., & Kinshuk. (2007). Providing adaptive courses in learning management systems
with respect to learning styles, Proceedings of the World Conference on E-
Learning in Corporate, Government, Healthcare, and Higher Education (eLearn
2007), Quebec City, Canada, 2576-2583.

Graf, S., Viola, S. R., Kinshuk, & Leo, T. (2006). Representative characteristics of
Felder-Silverman learning styles: An empirical model. Proceedings of the 2006
IADIS International Conference on Cognition and Exploratory Learning in
Digital Age (CELDA), Barcelona: Spain. 235-242.

Graf, S., Viola, S. R., Leo, T., & Kinshuk. (2007). In-depth analysis of the Felder-
Silverman learning style dimensions. Journal of Research on Technology in
Education, 40(1), 79-93.

Gregorc, A. R. (1979). Learning/ teaching styles: Potent forces behind them. Educational
Leadership, 36(4), 234-236.

Gregorc, A. R. (1982). Style delineator. Maynard, MA: Gabriel Systems.

143



Griggs, S. (1985). Counseling for individual learning styles. Journal of Counseling &
Development, 64(3), 202.

Guild, P. B. (2001). Diversity, Learning Style and Culture. Teaching and learning
strategies. VII (4). Retrieved April 9, 2008 from New Horizons for Learning
website: http://www.newhorizons.org/strategies/styles/guild.htm

Hall, E. (2005). Learning styles - is there an evidence base for this popular idea?
Education Review, 19(1), 49-56.

Hall, E., & Moseley, D. (2005). Is there a role for learning styles in personalized
education and training? International Journal of Lifelong Education, 24(3), 243-
255.

Hardigan, P. C., & Sisco, B. R. (2002). An analysis of learning styles among full-time
undergraduate college students. (Report No. HE 033 941). (ERIC Document
Reproduction Service No. ED 451811).

Heffler, B. (2001). Individual learning style and the learning style inventory. Educational
Studies, 27(3), 307-316.

Heiman, T. (2006). Assessing learning styles among students with and without learning
disabilities at a distance-learning university. Learning Disability Quarterly, 29(1),
55-63.

Hendry, G. D., Heinrich, P., Lyon, M. P., Barratt, A. L., Simpson, J. M., Hyde, S. J.,
Gonsalkorale, S., Hyde, M., & Mgaieth, S. (2005). Helping students understand
their learning styles: Effects on study self-efficacy, preference for group work,

and group climate. Educational Psychology, 25(4), 395-407.

144



Hergenhahn, B. R., & Olson, M. (1993). An introduction to theories of learning.
Englewood Cliffs, NJ: Prentice Hall.

Herrmann, N. (1988). The creative brain. Lake Lure, NC: Brain Books

Hilgersom, V. K. (1987). Celebrating students’ diversity through learning styles. OSSC
Bulletin, 30(9), 1- 32.

Hodges, H. (1987). | know they can learn because I’ve taught them. Educational
Leadership, 44(6), 3.

Holmes, G., & Abington-Cooper, M. (2000). Pedagogy vs. andragogy: A false
dichotomy? The Journal of Technology Studies. XXVI(2). 50-55. Retrieved May
7, 2008, from http://scholar.lib.vt.edu/ejournals/JOTS/Summer-Fall-2000/pdf/
holmes.pdf

Honey, P., & Mumford, A. (1986). The manual of learning styles. Maidenhead: Peter
Honey.

Honey, P., & Mumford, A. (1992). The manual of learning styles: Revised version.
Maidenhead: Peter Honey.

Honigsfeld, A., & Dunn, R. (2006). Learning-style characteristics of adult learners. Delta
Kappa Gamma Bulletin, 72(2), 14-31. (AN 20357006).

Jacob, B., & Shoemaker, N. (1993). The Myers-Briggs type indicator: An interpersonal
tool for system administrators. Paper presented at the USENIS System
Administration Conference (LISA VII), November, 1993. Retrieved May 7, 2008

from http://www.mindspring.com/~nancyshoemaker/nes/mbti/mbtipaper.pdf

145



James, W. B., & Blank, W. E. (1991a). A comparison of adult’s perceptual learning style
and their educational level. Mountain Plains Adult Education Association
Journal, 19, 11-21.

James, W. B., & Blank, W. E. (1991b). A comparison of perceptual learning styles of
adult high school graduates and non-graduates. Adult Basic Education, 1(2), 98-
106.

James, W. B., & Blank, W. E. (1993). Review and critique of available learning-style
instruments for adults. New Directions for Adult and Continuing Education,
59(Fall) 47-57.

James, W. B., & Galbraith, M. W. (1985). Perceptual learning styles: Implications and
techniques for the practitioner. Lifelong Learning (8)4, 20-23.

Jarvis, P. (1985). The sociology of adult and continuing education. London: Routledge.

Jarvis, P. (1995). Adult and continuing education. London: Routledge.

Jezierski, J. (2003). Discussion and demonstration in series of orientation sessions.
Presented at St. Elizabeth Hospital Medical Center, Lafayette, IN.

Johnson, C., & Orwig, C. (1998). Your learning style and language learning. Retrieved
May 7, 2008 from
http://www_sil.org/lingualinks/languagelearning/otherresources/
yorlrnngstylandingglrnng/contents.htm

Jonassen, D. H., & Grabowski, B. L. (1993). Handbook of individual differences,

learning, and instruction. New Jersey: Lawrence-Erlbaum Associates.

146



Keefe, J. W. (1979a) Learning style: an overview. In (Ed.) Keefe, J. W. Student learning
styles: Diagnosing and prescribing programs (pp. 1-17), Reston, VA: National
Association of Secondary School Principals.

Keefe, J. W. (1979b). School applications of the learning style concept: Student learning
styles. Reston, VA: National Association of Secondary School Principals.

Keefe, J. W. (1987). Learning style theory and practice. Reston, VA: National
Association of Secondary School Principals.

Keefe, J. W., & Jenkins, J. M. (1984). Instructional leadership handbook. Reston, VA:
National Association of Secondary School Principals.

Kelley, C. L. (2004). A study of the relationship between anxiety levels and perceptual
learning style preferences. (Doctoral dissertation, Auburn University, 2004).
Dissertation Abstracts International, A 65/11, 4071. (UMI No. 3154819).

Kennedy, P. (2002). Learning cultures and learning styles: Myth-understandings about
adult (Hong Kong) Chinese learners. International Journal of Lifelong Education,
21(5), 432-445.

Keri, G. (2002). Male and female college students’ learning styles differ: An opportunity
for instructional diversification. College Student Journal, 36(3), 433. Retrieved
May 13, 2008, from
http://findarticles.com/p/articles/mi_mOFCR/is_3 36/ai_95356596/print

Kerr, J. H., Au, C. K. F., & Lindner, K. J. (2004). Motivation and level of risk in male
and female recreational sport participation. Personality and Individual

Differences, 37(6), 1245-1253.

147



Kiersey, D., & Bates, M (1978). Please understand me: Character and temperament
types. Del Mar, California: Prometheus Nemesis Book Company.
Kiersey, D., & Bates, M (1984). Please understand me: Character and temperament
types. (5th ed.). Del Mar, California: Prometheus Nemesis Book Company.
Kinshuk & Graf, S. (2007). Considering cognitive traits and learning styles to open web-
based learning to a larger student community. Proceedings of the International
Conference on Information and Communication Technology and Accessibility
(ICTA 2007), Hammamet , Tunisia, 21-26.

Kirby, P. (1979). Cognitive style, learning style, and transfer skill acquisition.
Information series No. 195. Columbus, OH: Ohio State University, National
Center for Research in Vocational Education.

Knowles, M. S. (1970). The modern practice of adult education: Andragogy versus
pedagogy. New York: Association Press.

Knowles, M. S. (1973). The adult learner: a neglected species. Houston: Gulf Publishing
Company.

Knowles, M. S. (1980). The modern practice of adult education: From pedagogy to
andragogy. Cambridge Book Company.

Knowles, M. S. (1984). Andragogy in action: applying modern principles of adult

learning. San Francisco: Jossey-Bass.

148



Koch, K. R. (1998). The relationship between measures of intellectual characteristics and
measures of perceptual modality preference using the WAIS-R and MMPALT-II
test instruments. (Doctoral dissertation, University of South Florida, United
States, 1998). ProQuest Digital Dissertations database. Publication No. AAT

9842168.

Kolb, D. A. (1981). Disciplinary inquiry norms and student learning styles: Diverse
pathways for growth. In Chickering (Ed.), The modern american college (pp. 21-
43). San Francisco: Jossey-Bass.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and
development. Englewood Cliffs, NJ: Prentice-Hall.

Kolb A., & Kolb D. (2003). Experiential learning theory bibliography. Cleveland, OH:
Experience Based Learning Systems Inc.

Kratzig, G., & Arbuthnott, K. (2006). Perceptual learning style and learning proficiency:
A test of the hypothesis. Journal of Educational Psychology, 98(1), 238-246.

Kuljis, J., & Liu, F. (2005). A comparison of learning style theories on the suitability for
elearning. M. H. Hamza (Ed.), Proceedings of the IASTED Conference on Web
Technologies, Applications, and Services, ACTA Press, 191-197.

Laight, D. (2004). Attitudes to concept maps as a teaching/learning activity in
undergraduate health professional education: Influence of preferred learning style.
Medical Teacher, 26(3), 229-233.

Lawrence, G. (1993). People types and tiger stripes: A practical guide to learning styles.

Gainesville, FL: Center for Applications of Psychological Type.

149



Lemire, D. (2000). Research report - A comparison of learning styles scores: A question
of concurrent validity. Journal of College Reading and Learning, 31(1), 109-116.

Lenehan, M. C., Dunn, R., Ingham, J., Signer, B., & Murray, J.B. (1994). Effects of
learning style intervention on college students’ achievement, anxiety, anger and
curiosity. Journal of College Student Development, 35(6), 461-466.

Levine, A. (2003) Higher education: a revolution externally, evolution internally. In
Pittinsky, MS (ed.) The Wired Tower: Perspectives on the Impact of the Internet
on Higher Education (13-39), Upper Saddle River, N.J: Prentice Hall.

Litzinger, M. E., & Osif, B. (1993). Accommodating diverse learning styles: designing
instruction for electronic information sources. In What is Good Instruction Now?
Library Instruction for the 90s (ed. L. Shirato). Pierian Press.

Loo, R. (1997). Evaluating change and stability in learning style scores. Educational
Psychology, 17(1/2), 95.

Loo, R. (2002a). A meta-analytic examination of Kolb’s learning style preferences
among business majors. Journal of Education for Business, 77(5), 252—-256.

Loo, R. (2002b). The distribution of learning styles and types of hard and soft business
majors. Educational Psychology, 22(3), 349-360.

Loo, R. (2004). Kolb’s learning styles and learning preferences: Is there a linkage?
Educational Psychology, 24(1), 99-108.

Lovelace, M. K. (2005). Meta-analysis of experimental research based on the Dunn and
Dunn model. Journal of Educational Research, 98(3), 176-183.

Lovell, R. B. (1980). Adult learning. New York: Halsted Press.

MacKeracher, D. (1996). Making sense of adult learning. Toronto: Culture Concepts.

150



Marcus, L. (1977). How teachers view student learning styles. NASSP Bulletin, 61(408),
112-114.

Marshak, D. (1979). Study skills program. Reston, VA: National Association of
Secondary School Principals.

Manochehri, N., & Jon, Y. (2006). The impact of student learning styles with web based
learning or instructor-based learning on student knowledge and satisfaction.
Quarterly Review of Distance Education, 7(3), 313-316.

Marshak, R. (1983). What's between pedagogy and andragogy? Training & Development
Journal, 37(10), 80.

McCarthy, B. (1980). The 4MAT system: Teaching to learning styles with right=left
mode techniques. Barrington, IL: EXCEL.

McCarthy, B. (1990). Using the 4AMAT system to bring learning styles to schools.
Educational Leadership, 48(2), 31-37.

McLachlan, J. C. (2006). The relationship between assessment and learning. Medical
Education, 40, 716-717.

Merriam, S. (2001). Editor’s Notes. In. S.B. Merriam (Ed.), The new update on adult
learning theory. (New Directions in Adult and Continuing Education, 89). San
Francisco: Jossey-Bass.

Migletti, C. L., & Strange, C. C. (1998). Learning styles, classroom environment
preferences, teaching styles, and remedial course outcomes for underprepared
adults at a two-year college. Community College Review, 98(1), 1-19.

Moran, A. (1991). What can learning styles research learn from cognitive psychology?
Educational Psychology, 11(3/4), 239-246.

151



Mupinga, D., Nora, R., & Yaw, D. (2006). The learning styles, expectations, and needs of
online students. College Teaching, 54(1), 185-189.

Myers, 1. B. (1962). Manual: the Myers-Briggs Type Indicator. Princeton, NJ:
Educational Testing Service.

Myers, I. B., & McCaulley, M. (1985). Manual: A guide to the development and use of
the Myers—Briggs Type Indicator. Palo Alto, CA: Consulting Psychologists Press.

Napolitano, R. A. (1986). An experimental investigation of the relationship among
achievement, attitude scores, and traditionally, marginally, and under-prepared
college students enrolled in an introductory psychology course when they are
matched and mismatched with their learning style preferences for the element of
structure. (Doctoral dissertation, St. John’s University, 1986). Dissertation
Abstracts International, A 47/02, Publication No. AAT 8605107.

Nelson, B., Dunn, R., Griggs, S. A., Primavera, L., Fitzpatrick, M., Bacilious, Z., &
Miller, R. (1993). Effects of learning style intervention on students’ retention and
achievement. Journal of College Student Development, 34(5), 364-369.

Nicol, A. A. M., & Pexman, P. M. (1999). Presenting your findings: A practical guide for
creating tables. Washington, DC: American Psychological Association.

Nottingham Andragogy Group (1983). Towards a developmental theory of andragogy,
Department of Adult Education, University of Nottingham: Nottingham, UK.

Novak, J. D. (1991). Clarify with concept maps. Science Teacher, 58(7), 44-49.

Ogden, W. R. (2003). Reaching all the students: The feedback lecture. Journal of
Instructional Psychology, 30(1), 22-27.

O’Neil, J. (1990). Making sense of style. Educational Leadership, 48(2), 4-9.

152



Orsak, L. (1990). Learning styles versus the Rip Van Winkle syndrome. Educational
Leadership, 48(2), 19-20.

Ozuah, P. (2005). First, there was pedagogy and then came andragogy. Einstein Journal
of Biology & Medicine, 21(2), 83-87.

Packer, J., & Bain, J.D. (1978). Cognitive style and teacher-student compatibility.
Journal of Educational Psychology, 70(5), 864-871.

Papanikolau, K., Grigoriadou, M., Knornilakis, H., & Magoulas, G. (2003). Personalizing
the interaction in a web-based educational hypermedia system: The case of
INSPIRE. User Modeling & User Adapted Interaction, 13, 213 — 267.

Paredes, P., & Rodriguez, P. (2004). A mixed approach to modeling learning styles in
adaptive educational hypermedia. Advanced Technology for Learning, 1(4), 210-
215.

Parker, D. M. (2001). Personality type and leadership style as an indicator of potential
effectiveness in operational problem solving and strategic planning within a
school transportation leadership team. Unpublished doctoral dissertation, Preston
University, Alabama. Retrieved May 7, 2008, from
http://www.preston.edu/DParker.pdf

Pask, G., & Scott, B. (1973). CASTE: a system for exhibiting learning strategies and
regulating uncertainty. International Journal of man-machine studies 5, 17-52.

Pefia, C.I., Marzo J.L., & De La Rosa, J. L. (2002). Intelligent agents in a teaching and

learning environment on the Web. In ICALT2002. IEEE, Kazan, Russia.

153



Pefia, C. I., Marzo J. L., & De La Rosa, J. L. (2004). Curriculum sequencing for an e-
learning system based on learning styles. In Proceedings of the 5 International
Conference on Information Technology Based Higher Education & Training. Los
Alamitos, CA: IEEE Computer Society Press.

Price, L. (2004). Individual differences in learning: Cognitive control, cognitive style,
and learning style. Educational Psychology, 24(5), 681-698.

Rachal, J. R. (1994). Andragogical and pedagogical methods compared: A review of the
experimental literature (Report). Hattisburg: University of Southern Mississippi.

Renzulli, J., & Smith, L. (1984). Learning style preferences: A practical approach for
classroom teachers. Theory into Practice, 23(1), 44-50.

Richardson, V. (2005). The diverse learning needs of students. In D.M. Billings & J.A.
Halstead (Eds.), Teaching in nursing (2™ ed.). St. Louis, MO: Elsevier.

Riding, R., & Cheema, I. (1991). Cognitive styles - an overview and integration.
Educational Psychology, 11(3/4), 193 - 210.

Rollins, T. J., & Scholl, J. F. (1992). Learning styles of 4-H members. Journal of
Extension, 30(1). Retrieved May 13, 2008 from
http://www.joe.org/joe/1992spring/rb1.html

Ross, W. D. (Eds) (1999). Aristotle: Nicomachean Ethics (356 B.C.). Oxford: Clarendon
Press. Retrieved April 9, 2008, from Constitution.Org website:
http://www.constitution.org/ari/ethic_00.htm

Ross-Gordon, J. M. (2003). Adult learners in the classroom. New Directions for Student

Services 102 (Summer), 43 — 52.

154



Russell, S. (2006). An overview of adult-learning processes. Urologic Nursing, 26(5),
349-370.

Sadat, H.& Ghorbani, A. A. (n.d). The evaluation of adaptive web systems. Unpublished
manuscript, University of New Brunswick, Canada. Retrieved May 13, 2008 from
http://www.cs.unb.ca/profs/ghorbani/ali/papers/sadath-aws-wi2004.pdf

Sak, U. (2004). A synthesis of research on psychological types of gifted adolescents. The
Journal of Secondary Gifted Education, XV(2),70-79.

Saleh, A. (2001). Brain hemisphericity and academic majors: A correlation study -
statistical data included. College Student Journal, 35(2). Retrieved May 13, 2008
from http://www.encyclopedia.com/printable.aspx?id=1G1:77399626

Schugurensky, D., & Friedman, J. (2002). Malcolm Knowles publishes the modern
practice of adult education: Andragogy vs. pedagogy. Retrieved May 7, 2008,
from
http://fcis.oise.utoronto.ca/~daniel_schugurensky/assignment1/1970knowles.html

Schmeck, R. R. (Ed.) (1988). Learning strategies and learning styles. New York: Plenum
Press.

Schmeck, R. R., Ribich, F., & Ramanaiah, N. (1977). Development of a self-report
inventory for assessing individual differences in learning processes. Applied
Psychological Measurement 1(3), 413-431.

Sewall, T.J. (1986). The measurement of learning styles: A critique of four assessment
tools. (Report No. CE 043 807). Wisconsin University at Green Bay, Assessment

Center. (ERIC Document Reproduction Service No. ED267247).

155



Shang, Y., Shi, H., & Chen, S. S. (2001). An intelligent distributed environment for
active learning. ACM Journal of Educational Resources in Computing, 1(2), 1-
17.

She, H. (2005). Promoting students’ learning of air pressure concepts: The
interrelationship of teaching approaches and student learning characteristics. The
Journal of Experimental Education, 74(1), 29-51.

Shea, R. H. (2002). E-learning today. U.S. News & World Report, 28 October, 54-56.
Retrieved April 19, 2008 from
http://www.usnews.com/usnews/edu/articles/021028/archive_023106_2.htm

Sheridan, M., & Steele-Dadzie, T. (2005). Structure of intellect and learning style of
incarcerated youth assessment: A means to providing a continuum of educational
service in juvenile justice. Journal of Correctional Education, 56(4), 347-371.

Sherow, S. (2006). Theory to practice: Adult teaching and learning strategies for tutors.
Institute for the Study of Adult Literacy, The Pennsylvania State University,
College Park, PA. Retrieved May 12, 2008 from
http://www.ed.psu.edu/ISAL/PDFs/Lit_Corps_Theory to_Practice.pdf

Silver, H. F. & Hanson, J. R. (1978). Learning preference and inventory. Moorestown,
NJ: Institute for Cognitive and Behavioral Studies.

Silver, H. F. & Hanson, J. R. (1980a). Learning style inventory. Moorestown, NJ:
Institute for Cognitive and Behavioral Studies.

Silver, H. F. & Hanson, J. R. (1980b). Teaching style inventory. Moorestown, NJ:
Institute for Cognitive and Behavioral Studies.

Silverman, F. (2006). Learning styles. District Administration, 42(9), 70-71.

156



Sims, S. J., & Sims, R. R. (1995). Learning and learning styles: A review and look to the
future. InR. R. Sims & S. J. Sims (Eds.), The importance of learning styles:
Understanding the implications for learning, course design, and education (pp.
193 - 208). Westport, CT: Greenwood.

Slavin, R. E. (2000). Educational psychology: Theory and practice. Boston: Allyn

& Bacon.

Smith, J. (2002). Learning styles: Fashion fad or lever for change? The application of
learning style theory to inclusive curriculum delivery. Innovations in Education
and Teaching International, 39(1), 63 — 70.

Smith, M. K. (2005). Andragogy. The encyclopedia of informal education. Retrieved
April 14, 2008, from http://www.infed.org/lifelonglearning/b-andra.htm

Sonnenwald, D., & Li, B. (2003). Scientific collaboratories in higher education:
exploring learning style preferences and perceptions of technology. British
Journal of Educational Technology, 34(4), 419-431.

Spoon, J. C., & Schell, J. W. (1998). Aligning student learning styles with instructor
teaching styles. Journal of Industrial Teacher Education, 35(2), 41-56.

Stash, N., Cristea, A., & Bra, P.D. (2004). Authoring of learning styles in adaptive
hypermedia: problems and solutions. In 13th International Conference on World
Wide Web — Alternate Track Papers & Posters, 114-123.

Stash, N., Cristea, A., & Bra, P. D. (2006). Adaptation to learning styles in e-learning:
Approach evaluation. In T. Reeves & S. Yamashita (Eds.), Proceedings of world
conference on e-learning in corporate, government, healthcare, and higher
education, (pp. 284-291). Chesapeake, VA: AACE.

157



Sternberg, R. J. (1999).Thinking styles. Cambridge: Cambridge University Press.

Sternberg, R. J., & Grigorenko, E. L. (1997). Are cognitive styles still in style? American
Psychologist, 52(7), 700-712.

Symonds, W. C. (2003). Cash-cow universities. U.S. News & World Report, 17
November, 71-74. Retrieved April 19, 2008 from
http://www.businessweek.com/magazine/content/03_46/
b3858102_mz021.htm?chan=search

Truluck, J., & Courtenay, B. (1999, April). Learning style preferences among older
adults. Educational Gerontology, 25(3), 221-236.

Turner, R. L. (1979). The value of variety in teaching styles. Educational Leadership,
36(4), 257-258.

University of Central Florida Literacy and Reading Excellency Center (FLaRE). (n.d.).
Andragogy: From subject-centered to problem-centered. Retrieved February 07,
2008, from http://flare.ucf.edu/ProfessionalPapers/
FLaRE%20Professional%20Paper%20-%20Andragogy.pdf

van Rossum, E. J., & Schenk, S. M. (1984). The relationship between learning
conception, study strategy, and learning outcome. British Journal of Educational
Psychology, 54(1), 73-83.

Vermunt, J., & Vermetten, Y. (2004). Patterns in student learning: relationships between
learning strategies, conceptions of learning, and learning orientations.

Educational Psychology Review, 16(4), 359-384.

158



Villaverde, J., Godoy, D., & Amandi, A. (2006). Learning styles' recognition in elearning
environments with feed-forward neural networks. Journal of Computer Assisted
Learning, 22(3), 197-206.

Viola, S. R., Graf, S., & Kinshuk. (2007). Detecting learners' profiles based on the index
of learning styles data. Proceedings of the International Workshop on Intelligent
and Adaptive Web-based Educational Systems (IAWES 2007), Hiroshima, Japan,
233-238.

Viola, S. R., Graf, S., Kinshuk, & Leo, T. (2007). Investigating relationships within the
index of learning styles: A data-driven approach. International Journal of
Interactive Technology and Smart Education, 4(1), 7-18.

Wang, K., Wang, T., Wang, W., & Huang, S. (2006). Learning styles and formative
assessment strategy: enhancing student achievement in web-based learning.
Journal of Computer Assisted Learning, 22(3), 207-217.

Ware, G., & O'Donoughue, E. (2005). Student learning styles and assessment on a family
therapy training course. Journal of Family Therapy, 27(3), 293-297.

WAVE Technologies International, Inc. (n.d.). Learning: The critical technology. A
white paper on adult education in the information age. Arizona: Author Unknown.
Retrieved February 07, 2008, from http://www.ic.arizona.edu/ic/edtech/wave.html

Welborn, R. (1986). Influencers of achievement among nontraditional adult health
professional students. Paper presented at the "Teaching to Potential™ Regional
Conference on University Teaching. 2nd, Las Cruces, NM, January 9-10, 1986.

(ERIC Document Reproduction Service No. ED 279258).

159



Wilkerson, R. M., & White, K. P. (1988). Effects of AMAT system of instruction on
students’ achievement, retention, and attitudes. Elementary School Journal, 88(4),
357-368.

Witkin, H. A., Moore, C. A., Goodenough, D. R., & Cox, P. W. (1977). Field-dependent
and field-independent cognitive styles and their educational implications. Review
of Educational Research, 47(1), 1-64.

Woolfolk, A. (1998). Educational psychology. Boston: Allyn & Bacon.

Yannibelli, V., Godoy, D., & Amandi, A. (2006). A genetic algorithm approach to

recognise students' learning styles. Interactive Learning Environments, 14(1),
55-78.

Yoshimoto, K., Inenaga, Y., & Yamada, H. (2007). Pedagogy and andragogy in higher
education — A comparison between Germany, the UK and Japan. European
Journal of Education, 42(1), 76-98.

Zhang, L., & Sternberg, R. (2005). A threefold model of intellectual styles. Educational
Psychology Review, 17(1), 1-53.

Zmeyov, S. (1998). Andragogy: Origins, developments and trends. International Review
of Education, 44(1), 103-108.

Zywno, M. S. (2002). Instructional technology, learning styles and academic
achievement. Proceedings of 2002 ASEE Annual Conference and Exposition,

Session 2422, Montreal, Quebec, Canada.

160



APPENDICES

161



APPENDIX A

INSTITUTIONAL REVIEW BOARD

162



AUBURN UNIVERSITY INSTITUTIONAL REVIEW BOARD for RESEARCH INVOLVING HUMAN SUBJECTS
RESEARCH PROTOCOL REVIEW FORWM

For information or help completing this form, contact: THE OFFICE OF HUMAN SUBJECTS RESEARCH, 207 Samford Hall,
Phone: 334-844-5966 _ e-mail: hsubjec@auburn edu Web Address: http://www auburn edu/researchivpriohs/index htm

Complete this form using Adobe Acrobat Writer (versions 5.0 and greater).
1. PROPOSED DATES OF STUDY:  FROM: 04/01/2008 T0: 05/30/2008

e REVIEW TYPE (Check one): [ ruLL BOARD O expeoited [ exemer

2. PROJECT TITLE: _An Exploratory Study of Undergraduate Students’ Learning Styles

3 Prasanthi Pallapu DL Specialist DLOT 844-3476 pallapu@auburn.edu
PRINCIPAL INVESTIGATOR TITLE DEPT PHONE E-MAIL
307 ©.D.Smith Hall, Auburn University, Auburn, AL 36849
ADDRESS FOR CORRESPONDENCE FAX
4. SOURCE OF FUNDING SUPPORT: NotApplicable [ intemal [T Extemnal (Extemal Agency):
5. STATUS OF FUNDING SUPPORT: Not Applicable  [] Approved [ Pending [ Received

0 6. GENERAL RESEARCH PROJECT CHARACTERISTICS

A. Research Content Area B. Research Methodology
Please check all descriptors that best apply to this proposed research project. Please check all descriptors that best apply to the research methodology.
D Anthropology D Anthropometry Data collection will be: Prospecty D Ri pactive D Both
D Biological Sciences D Behavioral Sciences E;::;‘t?;;;‘:ﬁ;:z::éﬁh:;:pamwm o, he Yes D No
[F] Education O engisn Data collsction willinvolve the use of
D History D Journalism m Educational Tests (cognitive, diagnostic, aptiude, achi )
O Medical [T Physiology [Z] Surveys/ Questiannaires
D et foasahat), D Private Records / Filas
Please list 3 or 4 keywords to identify this h project: [ inerview! Obssration
Learning Styles - Undergraduate Students [T s aio Riad
D Physical / Physiologic M or Sp
C. Participant Information D. Risks to Participants
Plaase check all descriptors that apply to the participant population. Please identify all risks that may reasonably be expected as a result of participating
in this research.
El Males Femalas
Vulnerable Populations E Breach of Confidentiality D Coercion
D Pregnant Women D Children D Deception D Physical
[ Frisoners [ Adolescents [ Peyehological O Secil
[ Eery [ Physically Challenged [J None [ Other (please fst

[ Econcomically Challenged ~ []  Mentally Challenged

Do you plan to recruit Aubumn University Students?  [7] Yes [JMo

Do you plan to compensate your participants? D Yes Ma
For OHSR Office Use Only
DATE RECEIVED IN OHSR: by PROTOCOL #
DATE OF OHSR CONTENT REVIEW: by DATE ASSIGNED IRB REVIEW: by
DATE OF IRB REVIEW: by DATE IRB APPROVAL: by

INTERVAL FOR CONTINUING REVIEW:
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e?. PROJECT ASSURANCES
PROJECT TITLE: An Exploratory Study of Undergraduate Students' Learning Styles

A. PRINCIPAL INVESTIGATOR'S ASSSURANCE

1. | certify that all information provided in this application is complete and comect.
2. | understand that, as Principal Investigator, | have utimate responsibility for the conduct of this study, the ethical performance this project, the
protection of the rights and welfare of human subjects, and strict adherence to any stipu ations imposed by the Auburn University IRB.
3. | certify that all individuals invclved with the conduct of this project are qualified to carry out their specified rdes and responsibilities and are in
compliance with Auburn University policies regarding the collection and analysis of the research data.
4. | agree to comply with al Auburn policies and procedures, as well as with all applicable federal, state, and local laws regarding the protection of
human subjects, including, but not limited to the following:
a. Conducting the project by qualified personnel according to the approved protocol
b. Implementing no changes in the approved protocol or consent form without prior approval from the Office of Human Subjects Research
(except in an emergency, if necessary to safeguard the well-being of human subjects)
G.  Cbtaining the legally effective informed consent from each participant or their legally responsible representafive prior to their
participation in this project using only the curenfly approved, stamped consent form
d. Prompty reporting significant adverse events andfor effects to the Office of Human Subjects Research in writing within 5 working days of
the occurrence.
5. If | will be unavalable to direct this research personally, | will arrange for a co-investigator to assume direct responsibility in my absence. This
person has been named as co-investigator in this application, or | will advise OHSR, by lefter, in advance of such arangements.
6. | agree to conduct this study only during the period approved by the Auburn University IRB.
7. 'will prepare and submit a renewal request and supply &l supporting documents fo the Office of Human Subjects Research before the approval
period has expired if it is necessary to continue the research project beyond the time period approved by the Aubum University IRB.
8. | will prepare and submit a final report upon completion of this research project.

Prasanthi Pallapu 03/27/2008
Principal Investigator (Please Print) Principal Investigator's Signature Date

B. FACULTY SPONSOR’'S ASSSURANCE

1. By my signalture as sponsor on this research application, | certify that the student or guest investigator is knowledgeable about the regulations
and policies governing research with human subjects and has sufficient training and experience to conduct this particular study in accord with
the approved protocd.

2. | certify that the project will be performed by qualified personnel according to the approved protocal using conventional or experimental
methodalogy.

3. | agree to meet with the investigator on a regular basis to monitor study progress.

4. Shoud problems arse during the course of the study, | agree to be available, personally, to supervise the investigator in solving them.

5. | assure that the investigator will prompfly report significant adverse events andfor effects to the OHSR in writing within 5 working days of the
occurrence.

6. If | will be unavaiable, | will arrange for an altemnate faculty sponsor to assume responsibility during my absence, and | will advise the OHSR by
lefter of such arrangements.

7. | have read the protocd submitted for this project for content, clarity, and methodology.

Dr. Maria Witte 03/27/2008

Faculty Sponsor (Please Print) Faculty Sponsor's Signature Date

C. DEPARTMENT HEAD'S ASSSURANCE

By my signature as department head, | certify that every member of my department invaved with the conduct of this research project will abide by all
Auburn University palicies and procedures, as well as with all applicable federal, state, and local laws regarding the protection and ethical treatment
of human parficipants.
Dr. Jose Lianes 03/27/2008
Department Head (Please Print) Department Head's Signature Date
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3. PROJECT DESIGN & METHODS. Describe the procedures you will plan to use in order to address the aims of this study. (NOTE: Use
language that would be understandable to a layperson. Without a complete description of all procedures, the Auburn University IRB
will not be able to review protocol. If additional space is needed for #13, part b, save the information as a .pdf file and insert after page
6 of this form. )

a. Project overview. (Briefly describe the scientific design.)

The study will use a descriptive research method that shows how two or more events are related and does not manipulate
variables or controls the environment in which the study takes place. A cross-sectional approach will be used to gather descriptive
data, One-way ANOVAs will be used to test the differences between the variables.

b. Describe all procedures and methods used to address the purpose.

The population of this study will be undergraduate, males and females from the Colleges of Business, Education and Liberal Arts
at Auburn University, Alabama. The sample size will consist of at least 150 students. Each student must be 19 years of age or
older. The selection and recruitment of participants will be chosen from the various class sections offered for Principles of
Financial Accounting (ACCT 2110), Crime and Justice in America (CRIM 2000), Police and Society (CRIM 3100), Utilization of
Instructional Technology for Educators (EDMD 3300), Media for Children (EOMD 5100), Business Ethics (PHIL 1040) and
Methods of Social Research (SOCY 3700) courses at Auburn University. Participation will be voluntary. There will be no impact
on their course grade if they choose not to participate, Each participant will receive the information letter with a web site link to the
survey on SurveyMonkey via e-mail. After reading the information letter, if they are willing to participate, they are expected to click
on the web site link that will be provided in the e-mail to access the survey. A follow-up e-mail will be sentto all as a reminder
after seven days.

An online survey will be used to address the goal of the study. This survey is a learning style instrument “Index of Learning
Styles” developed by Richard M. Felder and Barbara A. Sclomon of North Carolina State University, Raleigh, Morth Carolina and
is selected to survey and assess preferences of the students' learning styles. The survey is available at no cost for individuals
who wish to determine their own learning style and for educators to teach, advise or research. It is available at

http:/fwww engr.ncsu.eduflearningstylesfilsweb html. The survey questions are related to four dimensions — active/reflective,
sensing/intuitive, visualiverbal and sequential/global. It consists of 44 questions — 11 questions for each dimension. The
questions are forced-choice items with two options — a and b. The participants will be expected to select the appropriate answer
for each question. Each answer will be given '1' point for 'a' and 'O’ for 'b'. The scores will be added to determine whether the
participant's score is mild, medium or strong. A mild learning style ranges from 1-3, the medium/moderate from 5 — 7 and the
strong from 9 -11 in the respective learning style. The survey questionnaire's validity and reliability has been established and
approved for use in this study by the Committee members.

The survey will be made available online via SurveyMonkey. |t consists of two sections with 50 questions. The first section would
be the demographic survey developed by the researcher. The demographic section consiss of 6 questions - 4 multiple choice,
and two fill in the blank questions regarding gender, ethnicity, age, GPA (Grade Point Average), grade level and academic
college. The second section would be the learning styles survey with the 44 questions as described above. Descriptive statistics
for the demographics and a scoring guide for the survey will be used to determine the demographics and learning styles of the
participants.

Once the data are collected, the data will be coded into the Statistical Package for the Social Sciences (SPSS) software for
processing and analysis. A series of ANOVAs will be conducted to determine whether there is a correlation among the students’
learning styles from the Colleges of Business, Education and Liberal Arts. A series of ANOVAs will be conducted to determine
whether a correlation exists between the learnings styles based on their gender, ethnicity, age, GPA (Grade Point Average), and
grade |level and college. The investigator will use all reasonable care to process and secure the data.
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c. List all instruments used in data collection. (e.g., surveys, questionnaires, educational tests, data collection sheets, outline of
interviews, scripts, audio andlor video methods etc.) Please include a copy of all data collection instruments that will be used in
this project and label as Appendix C.

An online survey will be used to address the goal of the study. This survey is a learning style instrument "Index of Learning Styles"
developed by Dr. Richard M. Felder and Barbara A. Solomon of North Carolina State University, Raleigh, Morth Carolina. It was
selected to survey and assess preferences of the students' learning style. It is available at http:/fwww.engr.ncsu.edu/
learningstyles/ilsweb.htmi.

A demographic questionnaire with six questions, developed in-house by the researcher will be used as an instrument to collect
the demographic data. The data will be used to obtain additional information about the participants and analyze differences frm
the Index of Learning Styles results.

Total time commitment for the participant will be approximately 7 — 10 minutes.

d. Data Analysis: Explain how the data will be analyzed.

A scoring guide for the Index of Learning Styles will be used to determine the participants learning styles. A series of ANOVAs will
be conducted to determine whether a correlation exists among the students' learning styles from the Colleges of Business,
Education and Liberal Arts. A series of ANOVAs will be conducted to determine whether a correlation exists between the
learnings styles based on their gender, ethnicity, age, GPA (Grade Point Average), grade level and college. Descriptive statistics
for the demographics and qualitative analysis for the open-ended questions will be used to interpret the data. Statistical Package
for the Social Sciences (SP55) software will be used for data process and analysis.

. RISKS & DISCOMFORTS: List and describe all of the reasonable risks that participants might encounter if they decide to participate

in this research. If you are using deception in this study, please justify the use of deception and be sure lo attach a copy of the
debriefing form you plan to use and label as Appendix D.

There are no expected and hidden risks or discomforts in this study for the participants, As the data are collected confidentiality,
there is a risk of breach of confidentiality.
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01 5. PRECAUTIONS. Describe all precautions you have taken to eliminate or reduce risks that were listed in #14.

There are no known reasonable risks and discomforts. Precautions are not required for this study as the students take the survey
on SurveyMonkey. The Instructors will only provide the names and e-mail addresses of the students to the Researcher. The
Researcher contacts, recruits and collects the data confidentially. Participation is voluntary and will not affect their course grade if
they choose not to participate. As the data are collected confidentiality, there is a risk of breach of confidentiality. However,

utmost care will be taken by the Researcher to ensure that the confidentiality is maintained thoroughly and constantly during the
analysis.

6. BENEFITS.
a. List all realistic benefits participants can expect by participating in this study.

Each participant will receive a report of the scores of their learning styles. By participating in this study, participants will
understand that they will be a part of a research study in which the results help them better understand their learning styles, know
how to enhance their learning with interactive course activities, and how to be an effective lifelong learner.

b. List all realistic benefits for the general population that may be generated from this study.

The realistic benefit is to provide group reports to the course instructors of the Principles of Financial Accounting (ACCT 2110),
Crime and Justice in America (CRIM 2000), Police and Society (CRIM 3100), Utilization of Instructional Technology for Educators
(EDMD 3200), Media for Children (EDMD 5100), Business Ethics (PHIL 1040) and Methods of Social Research (SOCY 3700)
courses from the Colleges of Business, Education and Liberal Arts with the information about learning styles of their courses. This

information helps the instructors for increased understanding of their students' learning styles and could be used to improve the
course design and to meet their students' learning style needs.

The realistic benefit for the general population is that there will be well designed and better courses with several interactive

activities incorporated in their course curriculum to increase motivation, enhance instruction and level of learning for all students
that have different learning styles.
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61 7. PROTECTION OF DATA.

a. Will data be collected as anonymous? O ves No IfF"YES", go to part "g".

b. Will data be collected as confidential ? Yes O No

c. [f datais collected as confidential, how will the participants’ data be coded or linked to identifying information?
The completed survey will be assigned a number by the researcher. The number scale from 1B, 1E, 1L for Business, Education
and Liberal Arts respectively, to the number of participants, will be assigned accordingly as they are received. The numbers 1B,
1E and 1L to for example: 75B, 75E and 75L will be the participants' identification numbers. The number is used as a code to
enter and analyze the data and will keep it confidential. Each participant's name is associated with the completion of the survey in
SurveyMonkey. The name is used only to identify to the course and generate a report of their scores on the learning styles and to
e-mail it to the student. Once the report is generated, the data will only be linked using the coding system.
d. Justify your need to code participants’ data or link the data with identifying information.
Data will be coded with the participants number, so that when the data is analyzed it can be compared with each participants'
gender, ethnicity, age, GPA, grade level and academic major. Based on my research questions, learning styles will be measured
among the students from the Colleges of Business, Education and Liberal Arts and the participants’ gender, ethnicity, age, GPA,
grade level and college.
e. Where will code lists be stored?

The data will be stored in an electronic form with password protection on a flash drive and in a locked file cabinet in Dr. Witte's
office, Haley 4012 at Auburn University.

f.  Will data collected as "confidential" be recorded and analyzed as "anonymous"? Yes O Ne

g. Describe how the data will be stored (e.g., hard copy, audio cassette, electronic data, etc.), where the data will be stored, and how
the location where data is stored will be secured in your absence.

The data will be stored in an electronic form with password protection on a flash drive and in a locked file cabinet in Dr. Witte's
office, Haley 4012 at Auburn University.

h. Who will have access to participants’ data?

Dr. Maria Witte, the major professor and | will have access to the participants’ data.

i.  When is the latest date that the data will be retained?

Indefinitely

i. How will the data be destroyed? (NOTE: Data recorded and analyzed as "anonymous" may be retained indefinitely.)

It is not planned to destroy the data.
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PROTOCOL REVIEW CHECKLIST

All protocols must include the following items:

1.

Research Protocol Review Form (All signatures included and all sections completed)

Consent Form or Information Letter (examples are found on the OHSR website)

Appendix A "Reference List"

Appendix B if flyers, advertisements, generalized announcements or scripts are used to recruit participants.

Appendix C if data collection sheets, surveys, tests, or other recording instruments will be used for data
collection. Be sure to mark each of the data collection instruments as they are identified in section # 13, part c.

Appendix D if a debriefing form will be used.

If research is being conducted at sites other than Auburn University or in cooperation with other entities, a letter
from the site / program director must be included indicating their cooperation or involvement in the project. NOTE:
If the proposed research is a multi-site project, involving investigators or participants at other academic institutions,
hospitals or private research organizations, a letter of IRB approval from each entity is required prior to initiating
the project.

Written evidence of acceptance by the host country if research is conducted outside the United States.
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Print View

lof2

hitps://tigermail auburn. edw/gw/webacc?User. context=esdiy4N12rhlon(....

From: "Gerry Sasser" <sasser@gw.fis.ncsu.edu>
To: <pallapr@auburn.edu>
Date: Wednesday - January 2, 2008 10:39 AM

Subject:  Re: Permission to use the ILS for my dissertation

Prasanthi,

For educational dissertation use, no license is required to use ILS.
Please feel free to use ILS in your dissertation.

GS

Warren G. Sasser III, M.B.A.
(Gerry)

Agreements Manager

North Carolina State University
Office of Technology Transfer

Post:
Campus Box 8210
Raleigh, NC 27695-8210

Courier:

Venture Building II

920 Main campus Dr, Ste 400
Raleigh, NC 27606

gerry_sasser@ncsu.edu
919-515-7199
919-515-3773 (fax)

>>> "Prasanthi Pallapu” <pallapr@auburn.edu> 12/31/07 3:21 PM >>>
Hello Mr. Sasser,

How are you? Happy New Year. I am Prasanthi Pallapu from Auburn
University. I have contacted you in October 2006 regarding the use of
the Index of Learning Styles survey for my dissertation and has received
permission from you to use it. I have used it as a pilot for one of my
statistics courses.

However, I have finally reached the stage of dissertation and is

planning to use the survey in Spring 2008. Could you please let me know

if I have to get a signed permission to use it? Or Is email permission
enough? I have to submit an updated permission to use email/document to
the Internal Review Board.

Please help.

Thank you once again.

Prasanthi

1/2/2008 12:54 PM
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The Auburn University

Institutional Review Board

has app this docum i pse
from to 1
Protocol #

Auburn University

Awuburn University, Alabama 36849-5221
Educational Foundations Telephone: (334) 844-4460

Leadership and Technology Fax: (334) 844-3072
1036 Haley Center

INOTE: DO NOT AGREE TO PARTICIPATE UNLESS AN IRB APPROVAL STAMP WITH CURRENT DATES
HAS BEEN APPLIED TO THIS DOCUMENT.)

INFORMATION LETTER
for a Research Study entitled
“An Exploratory Study of Undergraduate Students’ Learning Styles”™

You are invited to participate in a research study to examine the relationship among undergraduate students'
learning styles from the Colleges of Business, Education and Liberal Arts as measured by the Index of Learning
Styles - active/ reflective, sensing,/ intuitive, visual/verbal and sequential/ global. The examination will also
include gender, ethnicity, age, Grade Point Average (GPA), and grade level. The study is being conducted by
Prasanthi Pallapu, a doctoral student at Auburn University and the Distance Learning Specialist, Distance
Learning & Qutreach Technology office, Auburn University, under the direction of Dr. Maria Witte, Associate
Professor), in the Department of Educational Foundations and Leadership Technology, Auburn University.
You were selected as a possible participant because you are presently enrolled in Accounting/Criminology /
Educational Media and Computers/Philosophy /Sociology course at Auburn University and are age 19 or older.

If you decide to participate in this research study, you will be asked to complete a learning styles survey with 50
Juestions including 6 demographic questions by logging into your course on Blackboard. The survey questions
are related to four dimensions - active/ reflective, sensing/ intuitive, sequential/ global and wvisual/ verbal. It
sonsists of 44 questions — 11 questions for each dimension. The questions are forced-choice items with two
sptions — a and b. You will be expected to select the appropriate answer for each question. Your total time
rommitment will be approximately 7 — 10 minutes.

I'here are no expected and hidden risks or discomforts associated with participating in this study. If you
sarticipate in this study, you can expect to receive a report of the scores of your learning styles. The information
s collected confidentially. Your name is used only to identify you to the course and generate a report of your
swcores on the learning styles and to e-mail it to you. You will receive a report of your learning styles score in the
‘orm of an Adobe PDF document. Once the report is generated, your information will only be linked using an
wssigned code. Other benefits you can expect by participating in this study are that the results will help you
setter understand your learning styles, know how to enhance your learning and how to be an effective lifelong
earner.

f you change your mind about participating, you can withdraw at any time during the study. Your
sarticipation is completely voluntary. If you choose to withdraw, your data can be withdrawn as long as it is
dentifiable. Your decision about whether or not to participate or to stop participating will not jeopardize your
‘uture relations with Auburn University, the Department of Educational Foundations and Leadership
Fechnology, your instructor or the researcher.

Any data obtained in connection with this study will remain confidential. We will protect your privacy and the
iata you provide by storing in an electronic form with password protection on a flash drive and in a locked file
-abinet in Dr. Witte's office, Haley 4012 at Auburn University. Information collected through your participation
mnay be used to fulfill an educational requirement, published in a professional journal, andfor presented at a
srofessional meeting.

If you have questions about this study, please ask them now or contact Prasanthi Pallapu by email at
pallapu@auburn.edu or by calling at 334-844-3476 or at 334-703-3594.

If you have questions about your rights as a research participant, you may contact the Auburn University Office
of Human Subjects Research or the Institutional Review Board by phone (334)-844-5966 or e-mail at
hsubjec@auburn.edu or IRBChair@auburm.edu.

HAVING READ THE INFORMATION PROVIDED, YOU MUST DECIDE IF YOU WANT TO
PARTICIPATE IN THIS RESEARCH PROJECT. IF YOU DECIDE TO PARTICIPATE, PLEASE
click on this link
TO ACCESS THE SURVEY:
http:/fwww . surveymonkey.com/s.aspx?sm=y4E5BjSP7LCAFbVpFKwriw_3d_3d
YOU MAY PRINT A COPY OF THIS LETTER TO KEEP.

investiga tor's signature Date

PRASANTHI PALLAPU
Print Name

The Auburn University
Institutional Review Board
has appraved this document for Jse
o ;

from
Protocol #
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Demographic Information Questions

1. lama
a. Male
b. Female

2. My ethnicity is

a. Caucasian
b. African-American
c. Asian
d. Hispanic
e. Native American
f. Other

3. Myageis years.

4. My Grade Point Average (GPA) is

5. My grade level is

Freshman
Sophomore
Junior
Senior

oo

6. | am from the College of

a. Business
b. Education
c. Liberal Arts
d. Other
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Index of Learning Styles Survey

By Richard M. Felder and Barbara A. Soloman

Directions :
For each of the 44 questions below select either "a" or "b" to indicate your answer.
Please choose only one answer for each question. If both "a™ and "b" seem to apply to

you, choose the one that applies more frequently.

1. 1 understand something better after |
(@) try it out.
(b) think it through.
2. | would rather be considered
(a) realistic.
(b) innovative.
3. When I think about what | did yesterday, | am most likely to get
(a) a picture.
(b) words.
4. ltendto
(a) understand details of a subject but may be fuzzy about its overall structure.
(b) understand the overall structure but may be fuzzy about details.
5. When | am learning something new, it helps me to
(@) talk about it.

(b) think about it.

178



10.

11.

12.

If | were a teacher, | would rather teach a course

(a) that deals with facts and real life situations.

(b) that deals with ideas and theories.

| prefer to get new information in

(a) pictures, diagrams, graphs, or maps.

(b) written directions or verbal information.

Once | understand

(a) all the parts, I understand the whole thing.

(b) the whole thing, I see how the parts fit.

In a study group working on difficult material, I am more likely to
(a) jump in and contribute ideas.

(b) sit back and listen.

| find it easier

(@) to learn facts.

(b) to learn concepts.

In a book with lots of pictures and charts, | am likely to

(@) look over the pictures and charts carefully.

(b) focus on the written text.

When | solve math problems

(@) 1 usually work my way to the solutions one step at a time.
(b) I often just see the solutions but then have to struggle to figure out the steps to get

to them.
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13. In classes | have taken
(a) I have usually gotten to know many of the students.
(b) I have rarely gotten to know many of the students.
14. In reading nonfiction, | prefer
(a) something that teaches me new facts or tells me how to do something.
(b) something that gives me new ideas to think about.
15. 1 like teachers
(a) who put a lot of diagrams on the board.
(b) who spend a lot of time explaining.
16. When I'm analyzing a story or a novel
(@) 1 think of the incidents and try to put them together to figure out the themes.
(b) 1 just know what the themes are when | finish reading and then I have to go back
and find the incidents that demonstrate them.
17. When | start a homework problem, I am more likely to
(a) start working on the solution immediately.
(b) try to fully understand the problem first.
18. | prefer the idea of
(@) certainty.
(b) theory.
19. | remember best
(@) what 1 see.

(b) what I hear.
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20. It is more important to me that an instructor
(a) lay out the material in clear sequential steps.
(b) give me an overall picture and relate the material to other subjects.
21. | prefer to study
(a) in a study group.
(b) alone.
22. 1 am more likely to be considered
(a) careful about the details of my work.
(b) creative about how to do my work.
23. When | get directions to a new place, | prefer
(a) a map.
(b) written instructions.
24. 1 learn
(a) at a fairly regular pace. If I study hard, I'll "get it."
(b) in fits and starts. I'll be totally confused and then suddenly it all "clicks."
25. 1 would rather first
(@) try things out.
(b) think about how I'm going to do it.
26. When | am reading for enjoyment, | like writers to

(@) clearly say what they mean.

(b) say things in creative, interesting ways.
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27. When | see a diagram or sketch in class, | am most likely to remember
(a) the picture.
(b) what the instructor said about it.
28. When considering a body of information, I am more likely to
(a) focus on details and miss the big picture.
(b) try to understand the big picture before getting into the details.
29. | more easily remember
(a) something I have done.
(b) something I have thought a lot about.
30. When I have to perform a task, | prefer to
(a) master one way of doing it.
(b) come up with new ways of doing it.
31. When someone is showing me data, | prefer
(@) charts or graphs.
(b) text summarizing the results.
32. When writing a paper, | am more likely to
(a) work on (think about or write) the beginning of the paper and progress forward.
(b) work on (think about or write) different parts of the paper and then order them.
33. When | have to work on a group project, I first want to
(a) have "group brainstorming" where everyone contributes ideas.

(b) brainstorm individually and then come together as a group to compare ideas.
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34. | consider it higher praise to call someone
(a) sensible.
(b) imaginative.
35. When | meet people at a party, | am more likely to remember
(a) what they looked like.
(b) what they said about themselves.
36. When | am learning a new subject, | prefer to
(a) stay focused on that subject, learning as much about it as I can.
(b) try to make connections between that subject and related subjects.
37. 1 am more likely to be considered
(a) outgoing.
(b) reserved.
38. | prefer courses that emphasize
(a) concrete material (facts, data).
(b) abstract material (concepts, theories).
39. For entertainment, | would rather
(a) watch television.
(b) read a book.
40. Some teachers start their lectures with an outline of what they will cover. Such
outlines are
(a) somewhat helpful to me.

(b) very helpful to me.
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41. The idea of doing homework in groups, with one grade for the entire group,
(a) appeals to me.
(b) does not appeal to me.
42. When | am doing long calculations,
(a) I tend to repeat all my steps and check my work carefully.
(b) I find checking my work tiresome and have to force myself to do it.
43. | tend to picture places | have been
(a) easily and fairly accurately.
(b) with difficulty and without much detail.
44. When solving problems in a group, | would be more likely to
(@) think of the steps in the solution process.
(b) think of possible consequences or applications of the solution in a wide range of

areas.
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Results for: COURSE NUMBER (Dr. Perfect)

Demographic Information

209 responded
190 provided their email addresses and received individual reports of their learning styles

Gender: Ethnicity:

55.4 % male Caucasian 87.7%

44.6% female African American 8%
Asian 1.9%

Age: 18 — 26 years, Average: 20.33 Native American 0.5%

GPA: 1.9 — 4, Average: 2.99
The students are from the following college:

Grade Level:

Freshman 1.9%

Business 59.2% Sophomore 62.4 %
Education 1.9% Junior 27.2 %
Liberal Arts 14.1% Senior 8.5 %

Other 24.9%

The Index of Learning Styles survey was used to measure the learning styles of your students.
The survey measures four domains of learning styles — Active/Reflective, Sensing/Intuitive,
Visual/Verbal and Sequential/Global. The following is the information for Course
Name/Number (Spring 2008).

Out of the 209 responses:

Active | Reflective | Sensing | Intuitive Visual Verbal | Sequential | Global
Learners | Learners Learners | Learners | Learners | Learners | Learners Learners

63.16% | 36.84% | 79.90% | 20.09% | 80.38% | 19.62% | 73.68% | 26.32%

Active and Reflective Learners

L]

Active learners tend to retain and understand information best by doing something active
with it--discussing or applying it or explaining it to others. Reflective learners prefer to
think about it quietly first.

"Let's try it out and see how it works" is an active learner's phrase: "Let's think it through
first" is the reflective learner's response.

Active learners tend to like group work more than reflective learners, who prefer working
alone.

Sitting through lectures without getting to do anything physical but take notes is hard for
both learning types, but particularly hard for active learners.

1
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Sensing and Intuitive Learners

e Sensing learners tend to like learning facts; intuitive learners often prefer discovering
possibilities and relationships.

s Sensors often like solving problems by well-established methods and dislike complications
and surprises: intuitors like innovation and dislike repetition. Sensors are more likely than
intuitors to resent being tested on material that has not been explicitly covered in class.

e Sensors tend to be patient with details and good at memorizing facts and doing hands-on
(laboratory) work: intuitors may be better at grasping new concepts and are often more
comfortable than sensors with abstractions and mathematical formulations.

e Sensors tend to be more practical and careful than intuitors: intuitors tend to work faster
and to be more innovative than sensors.

e Sensors don't like courses that have no apparent connection to the real world; intuitors
don't like "plug-and-chug" courses that involve a lot of memorization and routine
calculations.

Visual and Verbal Learners

e Visual learners remember best what they see--pictures, diagrams, flow charts, time lines,
films, and demonstrations. Verbal learners get more out of words--written and spoken
explanations. Everyone learns more when information is presented both visually and
verbally.

Sequential and Global Learners

e Sequential learners tend to gain understanding in linear steps, with each step following
logically from the previous one. Global learners tend to learn in large jumps, absorbing
material almost randomly without seeing connections, and then suddenly "getting it."

e Sequential learners tend to follow logical stepwise paths in finding solutions: global learners
may be able to solve complex problems quickly or put things together in novel ways once
they have grasped the big picture, but they may have difficulty explaining how they did it.

For explanations of the implications of your preferences, please go to
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/ILSdir/styles.htm

For the actual survey, please go to http://www.engr.ncsu.edu/learningstyles/ilsweb.html

2
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Index of Learning Styles
by Richard M. Felder and Barbara A. Solomon

Score

If your score on a scale is 1-3, you are fairly well balanced on the two dimensions of that scale.
(For example, a 3a in the Active/Reflective category indicates a mild preference for active learning).
If your score on a scale is 5-7, you have a moderate preference for one dimension of the scale and
will learn more easily in a teaching environment which favors that dimension.

If your score on a scale is 9-11, you have a very strong preference for one dimension of the scale.
You may have real difficulty learning in an environment which does not support that preference.

Please note that your scores are larger and in bold.

Results for: Ms. Confidential

Active n 9 7 5 3 1 ] 3 5 7 9 n Reflective
<o -
. 1 1 —
Sensing 1 9 7 5 3 i R 3 5 7 9 1 Intuitive
Visual n 9 7 5 3 ! ! 3 5 7 9 1 Verbal
<o -
Sequential 1 9 7 5 3 ! ! 3 5 7 9 1 Global
<en —->
Active and Reflective Learners

Active learners tend to retain and understand information best by doing something active
with it--discussing or applying it or explaining it to others. Reflective learners prefer to
think about it quietly first.

"Let's try it out and see how it works" is an active learner's phrase: "Let's think it through
first" is the reflective learner's response.

Active learners tend to like group work more than reflective learners, who prefer working
alone.

Sitting through lectures without getting to do anything physical but take notes is hard for
both learning types, but particularly hard for active learners.
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Sensing and Intuitive Learners

Sensing learners tend to like learning facts; intuitive learners often prefer discovering
possibilities and relationships.

Sensors often like solving problems by well-established methods and dislike complications
and surprises; intuitors like innovation and dislike repetition. Sensors are more likely than
intuitors to resent being tested on material that has not been explicitly covered in class.
Sensors tend to be patient with details and good at memorizing facts and doing hands-on
(laboratory) work: intuitors may be better at grasping new concepts and are often more
comfortable than sensors with abstractions and mathematical formulations.

Sensors tend to be more practical and careful than intuitors: intuitors tend to work faster
and to be more innovative than sensors.

Sensors don't like courses that have no apparent connection to the real world; intuitors
don't like "plug-and-chug" courses that involve a lot of memorization and routine
calculations.

Visual and Verbal Learmers

Visual learners remember best what they see--pictures, diagrams, flow charts, time lines,
films, and demonstrations. Verbal learners get more out of words--written and spoken
explanations. Everyone learns more when information is presented both visually and
verbally.

Sequential and Global Learners

Sequential learners tend to gain understanding in linear steps, with each step following
logically from the previous one. Global learners tend to learn in large jumps, absorbing
material almost randomly without seeing connections, and then suddenly "getting it."
Sequential learners tend to follow logical stepwise paths in finding solutions: global learners
may be able to solve complex problems quickly or put things together in novel ways once
they have grasped the big picture, but they may have difficulty explaining how they did it.

For explanations of the implications of your preferences, please go to
hitp://www4.ncsu.edu/unity/lockers/users/f/felder/public/1LSdir/styles.htm

For the actual survey, please go to http://www.engr.ncsu.edu/learningstyles/ilsweb.html
2
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