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Abstract

This study explored the potential relationship between multiple intelligences and
academic majors declared by undergraduate business students in the largest college at a mid-size
public university in the southeast. To determine these relationships, a quantitative study was
performed using data collected electronically. The research questions in this study were explored
using a quantitative research design and the data were analyzed to examine relationships between
variables. Participants were also asked to respond to academic demographic questions (major,
classification, grade point average) as well as demographic questions (race/ethnicity, gender).
This study contributes to the body of work that tests Gardner’s theory. Some of the results from
this study appear to confirm Gardner’s ideas. For example, the primary intelligence category for
many finance, business analytics, and information systems management majors was Logical-
Mathematical. Interestingly, the primary intelligence category for many accounting majors was
musical intelligence. This suggests that the patterns in musical transfer to accounting as well.
With respect to gender, more males had Logical Mathematical as their primary intelligence
category than females, however, more females had Interpersonal and Intrapersonal intelligences
as their primary intelligence category. These results suggest that a deeper examination of
Gardner’s Multiple Intelligence categories is warranted. There is a relationship between some
majors and Gardner’s intelligence categories. There is also a relationship between gender and
Gardner’s intelligence categories. The data was inadequate to determine a relationship between
ethnicity and Gardner’s intelligence categories. No relationship between academic class and

Gardner’s intelligence categories was found. The results of this research can provide insight into



different types of intelligence in order to increase flexibility in teaching methods and adult

learning while still providing a high-quality education.
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specific test.
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measure providing an understanding of a person’s multiple intelligences profile.

STEM (Science Technology Engineering Math Education)- an acronym for education in these

fields that prepares students in these fields.
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Andragogy- the method and practice of teaching adult learners; the understanding of the art,

science, and method of adult learning.

Intelligence Quotient (IQ)- a measure of a person’s ability to reason and problem solve from a

specific test.
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measure providing an understanding of a person’s multiple intelligences profile.

Science Technology Engineering Math Education (STEM)- an acronym for education in these

fields that prepares students in these fields.
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CHAPTER 1. INTRODUCTION

Undergraduate students choose a major based on a variety of factors, including parental
influence, peer influence, potential, salary, perceived prestige, and guidance counselor or teacher
influence (Aldosary & Assaf, 1996). A variety of factors also dissuade students from choosing
certain majors. For example, fewer males choose nursing, fashion design, and education, while
fewer females choose engineering, architecture, science, and math majors (Morgan et al., 2013).
Some students perceive certain ethnicities to have advantages in some majors (Kanter, 1993;
Lackland, 2001; Solnick, 1995). For example, some students perceive Asian students to have an
advantage in science, technology, engineering, and math majors, leading them to avoid those
majors (England & Li, 2006; Gradin, 2011; Sloane et al., 2019).

Typically, students do not receive much assistance or advice in deciding their academic
major or minor (Aldosary & Assaf, 1996). This explains why most college students change their
major or minor at least once during their college years. Because changing an academic major or
minor requires a change in degree plans, this decision can add an entire semester or more to the
student’s total time in college. By changing of major or minor, students are required to take
different courses which leads to additional time and energy in classes that are not required for
their ultimate major choice. In addition to additional time in college and delayed graduation, a
change of major incurs additional cost for tuition, textbooks, and fees” (Stock & Stock, 2018).

Students change their major an average of three times in their undergraduate degree
search (Marcus, 2018). The reasons for these changes are varied. Some students lack an
understanding of aptitudes necessary for successful completion of a major choice, others are
unaware of the roles and responsibilities of career positions for which the degree prepares them.

Some students simply lack appropriate self-awareness, values, and skills. Choosing a major in
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college can be a life altering decision. When an accurate major choice is made, students are more
likely to experience good mental health, higher grades, career success, and overall happiness.
When their major choice is not a good fit, students find cognitive dissonance. Graduating with a
degree that is not a good fit can sometimes lead to students starting a career in which they have
no interest. The result is that students must start their career again, costing both energy, time, and
forfeiture of wages while between jobs. According to Marcus in 2018, almost six in 10 students
in pursuit of bachelor’s degrees were taking longer than four years to graduate, even further
increasing that financial burden, and forestalling the careers they often need to pay for it.

Four-year institutions have traditionally used quantitative and verbal aptitudes to identify
applicants most likely to be successful graduates. Students with strong quantitative skills are
directed to STEM, finance, and accounting majors, among others. Students with strong verbal
skills are directed to English, history, education, counseling, human sciences, and similar majors.
In addition, specialized programs rely on other competencies. For example, music programs rely
on musical aptitude, visual arts programs on artistic expertise, and dance programs on physical
aptitude and spatial comprehension. Anecdotally, athletic programs refer to sports’ specific
knowledge, such as football intelligence, baseball intelligence, and basketball intelligence.

Multiple types of intelligence have been posited in addition to a traditional IQ. For
example, Howard Gardner (1983) explored the connections between diverse types of
intelligence. Math and Musical intelligence both revolve around patterns and patterning. Bodily
kinesthetic intelligence relates to athletics and body movement in dance, theatre. By changing
admissions processes to tap into multiple intelligences, institutions could also modify placement
in honors curricula to include students with musical or intrapersonal intelligence, for example.

There are some institutions with open admissions, where talented, driven individuals are able to
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pursue types of postsecondary education. These students with strengths in other than linguistic or
logical-mathematical intelligence may not receive admission to an elite institution. Kezar (2001)
considered that this limitation in typical admission processes limits our potential as a society.

With the increase in college tuition and student debt, higher education institutions are
under increasing pressure to demonstrate that students are graduating with a degree of increasing
value (Lederman, 2019). Post-secondary schools need to be purposeful with the knowledge,
skills, and content they are teaching and assess whether learning occurs. Doug Lederman (2019)
noted that the pressure to be more intentional about the outcomes a college or program aims to
develop is not likely to abate soon. Focusing on facilitating, coaching, and advising students to
majors well-suited for them as early as possible would help students, professors, and institutions.

Significance of the Study

This study examined the various multiple intelligence levels of undergraduate students
pursuing a post-secondary degree. The results of this research can provide insight into diverse
types of intelligence in order to increase flexibility in teaching methods and adult learning while
still providing a high-quality education. Factoring in the increasing cost of a post-secondary
degree, there is a growing importance of providing a quality student experience and
understanding of various learning methods in the higher education classroom. The current study
seeks to expand the body of knowledge of multiple intelligences in order to add additional
information and layers of student understanding of material. By expanding the research in
multiple intelligences, educators will be able to consider more than just a learner’s 1Q. By
understanding multiple intelligences, instructors may be better able to adapt instruction, and
teaching techniques, and better motivate their learners. Higher Education Administration may

gain valuable insight into varying ways students learn and process information, resulting in
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teaching enhancement methods in the post-secondary environment. Further, this research may
aid in the development of continuing education for faculty and instructors in teaching methods.
Statement of the Problem

The current study sought to examine the multiple intelligences of current undergraduate,
College of Business students. Further, this study sought to determine if there were any
relationships certain majors and intelligences. This research could assist instructors,
administration, and staff provide a more relevant, quality experience to their student body.
Previous studies have considered learning styles, motivation, teaching methods, and academic
majors in relation to personality. However, there is a lack of studies that consider various
intelligences in relation to declared majors, degrees, or career paths.

Purpose of the Study

The purpose of this study was to examine relationships between multiple intelligence and
academic major within a business school setting at a major university in southeast Alabama.
Data was also compared across race/ethnicity, gender, and academic classification.

In the Harbert College of Business, undergraduate students declare their major after 30
credit hours. The options include eight different majors: Accounting, Business Administration,
Business Analytics, Finance, Information Systems, Management, Marketing, and Supply Chain.
Students provide their standardized test scores and high school grade point average as
qualifications to be admitted to college. Howard Gardner (1983) posited that there are eight
Multiple Intelligences that should also be considered including Linguistic (words and language),
Logical-Mathematical (logic and numbers), Musical (music, sound, and rhythm), Bodily-
Kinesthetic (body and movement), Spatial-Visual (images and space), Interpersonal (other

people's feelings), Intrapersonal (self-aware), and Naturalist (natural environment).
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By analyzing multiple intelligences in business students, this research can aid students in
their appraisal of their skills and abilities in relationship to their academics and career path. In
addition, the results of this research will help educators and career coaches to articulate the types
of intelligences that are specific to majors and careers.

Research Questions

The following research questions were used in this study:

1. Is there a relationship between a business student’s academic major and their
multiple intelligence?

2. Is there a relationship between a business student’s gender and their multiple
intelligence?

3. Is there a relationship between a business student’s race/ethnicity and their
multiple intelligence?

4. Is there a relationship between a business student’s academic classification and
their multiple intelligence?

Assumptions of the Study

The following assumptions were made:

1. Adult Education includes higher education.

2. Multiple Intelligence Development Assessment Scale is a valid instrument to

determine the multiple intelligences of young adult and adult learners.

3. Undergraduate business students answered the survey questions honestly and

truthfully.
Limitations of the Study

This study had the following limitations:
19



1. This study examined students at a single business school geographically located in the
southeastern region of the United States; generalization and assumption beyond the
institution in this study should be exercised with caution.

2. Surveys were conducted with undergraduate, business students. Graduate students
and other undergraduate majors were not in the scope of this research study.

Organization of the Study

This research study is organized into five chapters. The first chapter presents an overview
of adult learners, multiple intelligences, and undergraduate business majors. Therefore, it also
states the problem, purpose, research questions, limitations, and overall significance of the
research study. Next, the second chapter explains the history about intelligence quotient, learning
theories, multiple intelligence, and the state of higher education. The third chapter explains what
and how the research study was conducted identifying the population and sample. The fourth
chapter reveals the results of the study and an interpretation of data. Finally, the fifth and closing
chapter makes conclusions and reinforces conclusions with recommendations for further
research.

Definitions of Terms

Adult Education- a varied field with multiple contexts and arenas, with at least two major
attributes- the students are adults, and the activities are purposeful and planned.
Adult Learner- a student pursuing a post-secondary education.
Andragogy- the method and practice of teaching adult learners; the understanding of the art,
science, and method of adult learning.
Intelligence Quotient (IQ)- a measure of a person’s ability to reason and problem solve from a

specific test.
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Multiple Intelligences Development Assessment Scale (MIDAS)- a comprehensive, self-report
measure providing an understanding of a person’s multiple intelligences profile.

Multiple Intelligence- a theory that states that each person has eight intelligences that exist at
various degrees of proficiency based on genetics and experience.

Science Technology Engineering Math Education (STEM)- an acronym for education in these

fields that prepares students in these fields.
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CHAPTER 2. LITERATURE REVIEW
Introduction

Chapter 1 introduced the study by providing the general background information of the
topic, statement of the problem, purpose of the study, significance of the study, research
questions, assumptions of the study, limitations of the study, organization of the study, and
definitions of terms. Chapter 2 provides a review of literature synthesized and organized into
major sections.

Purpose of the Study

The purpose of this study was to examine relationships between multiple intelligence and
academic major within a business school setting at a major university in southeast Alabama.
Data was also compared across race/ethnicity, gender, and academic classification.

In the Harbert College of Business, undergraduate students declare their major after 30
credit hours. The options include eight different majors: Accounting, Business Administration,
Business Analytics, Finance, Information Systems, Management, Marketing, and Supply Chain.
Students provide their standardized test scores and high school grade point average as
qualifications to be admitted to college. Howard Gardner (1983) posited that there are eight
Multiple Intelligences that should also be considered including Linguistic (words and language),
Logical-Mathematical (logic and numbers), Musical (music, sound, and rhythm), Bodily-
Kinesthetic (body and movement), Spatial-Visual (images and space), Interpersonal (other
people's feelings), Intrapersonal (self-aware), and Naturalist (natural environment).

By analyzing multiple intelligences in business students, this research can aid students in

their appraisal of their skills and abilities in relationship to their academics and career path. In
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addition, the results of this research will help educators and career coaches to articulate the types
of intelligences that are specific to majors and careers.
Research Questions
The following research questions were used in this study:
1. Is there a relationship between a business student’s academic major and their
multiple intelligence?
2. Is there a relationship between a business student’s gender and their multiple
intelligence?
3. Is there a relationship between a business student’s race/ethnicity and their
multiple intelligence?
4. Is there a relationship between a business student’s academic classification and
their multiple intelligence?
Learning Theories
Merriam and Bierema (2014) explain that “theory provides an explanation of how
learning occurs, as well as being suggestive as to how such an explanation translates into
practice” (p. 25). Learning theories, then, are explanations of what happens when learning takes
place. Theory does not help much when it is just understood by educators. Instead, educators

need to be able to put the knowledge they have into practice in the classroom. The following
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theories describe what happens when learning takes place. These theories include application of

adult learning (Merriam, Caffarella, & Baumgartner, 2007).

Behaviorism

Behaviorism has its roots in a study that was conducted in the 1890s by Ivan Pavlov, a
Russian psychologist. Pavlov’s research found that if a bell were rung, a dog would salivate upon
hearing the bell. The reflex of the dog stemmed from conditioning by Pavlov. Pavlov would ring
a bell whenever food was presented to the dog. Eventually, a conditioned response occurred even
when food was not present, thus the beginning of behaviorism.

Beginning in the 1920s, researchers of this theory determined that an arrangement of
environmental stimuli results in certain human behaviors. In 1971, according to Watson, Skinner,
and others, behavior that is rewarded and acknowledged continues, while behavior that is not
reinforced does not continue and eventually stops. Therefore, in adult learning, students respond
to environments where the stimuli are positioned and arranged to maximize their learning. This
learning results in observable behaviors that demonstrate the learning that has occurred. Skinner
(1971) defined a change in observable behavior as learning. Behaviorists did not measure the
internal mental processes and feelings in their definition of learning.

The first studies of adult learners occurred in 1928 by Edward L. Thorndike. His research
included intelligence testing, learning transference, environmental versus innate causes of
behavior, and measurements of the quality of life. The findings of Thorndike and his colleagues
were revolutionary at the time in both learning theory as well as educational practice. These
researchers examined whether adults could learn at the same pace as they did in their earlier

years. Through presenting adult learners with a variety of memory and learning tasks, Thorndike
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(1928) and his group were able to determine that there was not a decline in learning as people
age. As educators of students ages twenty-five to forty-five, we should expect our student to
learn at a similar rate and in an equivalent manner to when they were in their twenties (pp. 178-
179).

We continue to see the themes of behaviorism in pediatric and adult education. Learning
outcomes in curriculum and content may utilize behavioral objectives to determine proficiency.
Instructional design, competency-based curricula, and programming may include behavioral
objectives. “What has become known as evidence-based practice wherein quantifiable,
systematic, and observable “outcomes” are used as markers of learning and in turn used to
structure learning activities is a behavioristic-oriented model permeating adult basic education”
(Merriam & Bierema, 2014, p. 27).

There are several industries that rely heavily on behaviorism in education. Military,
business, career, and technical education all focus on certain skills, and competency of
performing those skills, to determine readiness for that occupation. This continues into the
performance in the role. For example, yearly performance reviews focus on the employees’
performance of duties, improvements needed, training opportunities, and behavioral change over
time. From focusing on what skills are specific to the industry, to teaching those skills in various

levels of proficiency, to assessing the proficiency in competency of those skills, behaviorism

theory is prevalent in adult education.

Humanism
An alternate theory sought to consider other explanations of why learning takes place. In

the 1950s, Maslow and Rogers presented a self-directed model that included a more humanistic
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worldview of learning. In contrast to the teacher controlling the environment to produce a
behavior, Humanism adopted humanistic psychologists’ thoughts that students have the potential
for growth and determine their behavior. Maslow’s research determined that the goal of learning
is rooted in self-actualization (1970). Similarly, Rogers believed that people have the potential to
become a fully functioning person (1983). According to these authors, learning involves the
entire person: body, mind, and spirit. These researchers developed a different perspective to that
of behaviorism called self-actualization.

In 1970, Maslow described self-actualization as “the desire to become more and more
what one is, to become everything that one is capable of becoming” (p. 92). This translates well
into adult education, where students learn because they desire to learn, to become more
knowledgeable. Maslow also posits, that this learning cannot take place if the student’s basic
needs are not met. However, Maslow points out, that if the student does not feel safe or secure,
he/she will not be able to learn, no matter the longing for self-actualization. To have a
meaningful learning experience, the learners’ needs must first be met.

Carl Rogers was a visionary in learning theories, well before his time. In 1969, Rogers
stated that critical to survival would be that all people become lifelong learners (p. 104). He
emphasized that an educated person is “one who has learned how to learn...how to adapt and
change” while realizing “that no knowledge is secure, that only the process of seeking
knowledge” is the foundation of feeling and being secure (p. 104). In 1983, Rogers noted in his
book Freedom to Learn for the 80s the importance of the “student centered” approach, which
derived from his client-centered therapy approach. This approach to learning was the opposite to

the teacher-centered theory where the teacher bestows information and knowledge. Rogers
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establishes that learning is self-directed by the student and facilitated by the teacher. His belief

stated learning,

...has a quality of personal involvement- the whole person in both feeling and
cognitive aspects being in the learning event. It is self-initiated. Even when the
impetus or stimulus comes from outside, the sense of discovery, of reaching out, of
grasping and comprehending, comes from within. It is pervasive. It makes a
difference in the behavior, the attitudes, perhaps even the personality of the
learner. It is evaluated by the learner. She knows whether it is meeting her need,
whether it leads toward what she wants to know, whether it illuminates the dark
area of ignorance she is experiencing. The locus of evaluation, we might say,
resides in the learner. Its essence is meaning. When such learning takes place, the

element of meaning to the learner is built into the whole experience (p.20).

Humanistic psychology provides the launching pad for three of the major learning
theories for adult learners: andragogy, self-directed learning, and transformative learning.
Malcolm Knowles authored statements including the adult learner’s participation in making
decisions about their learning, their independence, self-direction, internal motivation, and their
utilization of their experiences and capacity to grow and develop. Self-directed learning is noted
by the instructor as having a guiding role instead of a “content expert” (Caffarella, 1993, p. 26).
Transformative learning focuses on self-development and personal development. Mezirow

believed that through transformative learning experiences are central to the development of
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adults, believing that perspectives of adults are more open, permeable, and inclusive through

leaning experiences (1991, p. 155).

Constructivism

Constructivism is used to describe a collection of theories based on the assumption that
people make sense of their experience through learning. According to Merriam and Bierma,
construction of meaning from experience is learning (p. 36). Pulling from Piaget, Dewey, and
Vygotsky, constructivists see knowledge as learners making sense of their experience. Driscoll
believes that learners are not empty vessels waiting to be filled, but rather active organisms
seeking meaning” (2005, p. 387). Piaget’s theory of cognitive development points out that as we
mature and age, our cognitive structure changes. This allows us to process information and
experience, in a manner to construct meaning at deeper levels. Dewey’s explained in 1938 that
genuine education is the transaction that takes place between an individual and their environment
(p. 41).

Andragogy

In 1998, John Henschke wrote that andragogy is the “art and science of helping adults
learn and facilitating self-directed learning” (p. 3). Adult education is a varied field with multiple
contexts and arenas. It has at least two defining characteristics- the students are adults, and the
activities are purposeful and planned. Bryson (1936) described adult education as consisting of
“all the activities with an educational purpose that are carried on by people, engaged in the
ordinary business of life” (p. 3). In Europe, it is defined as “the entire range of formal, non-
formal and informal learning activities which are undertaken by adults after a break since leaving

initial education and training, and which results in the acquisition of new knowledge and skills”
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(REALM, 2010, p.6). Merriam & Brockett described it as “activities intentionally designed for
the purpose of bringing about learning among those whose age, social roles, or self-perception
define them as adults™ (2007, p.8). Adult education is a life-long process that happens in many
forms and can continue throughout the lifespan (Stewart, 2018).

Malcolm Knowles used the term andragogy for the first time in an article in Adult
Leadership in 1968. European adult educators “coined the label andragogy, which is based on the
Greek word aner (with the stem andr-), meaning “man, not boy” or adult” (Knowles, 1970, p.
42). He further states that “a great deal of other knowledge about adult learning was
accumulating during the sixties from related disciplines- clinical psychology, developmental
psychology (especially from a new group of life-span developmental psychologists) gerontology,
sociology, and anthropology” (p. 42). Knowles appeared to have a working definition of
andragogy to begin with, that defined it in contrast to pedagogy. “Originally I defined andragogy
as the art and science of helping adults learn, in contrast to pedagogy as the art and science of
teaching children” (1970, p. 43). As educators applied the concepts of andragogy in elementary
and secondary learning environments, Knowles determined that the two models were not
exclusive of each other but fit together. “The models are probably most useful when seen not as
dichotomous, but rather as two ends of a spectrum, with a realistic assumption in a given
situation falling in between the two ends. As I see it, whenever a pedagogical assumption is the
realistic one, then pedagogical strategies are appropriate, regardless of the age of the learner- and
vice versa” (1070, p. 43). Knowles determined that there were at least four differences in
andragogy and pedagogy. “As individuals mature: their self-concept moves from one of being a
dependent personality toward being a self-directed human being; they accumulate a growing

reservoir of experience that becomes an increasingly rich resource for learning; their readiness to
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learn becomes oriented increasingly to the developmental tasks of their social roles; and their
time perspective changes from one of postponed application of knowledge to immediacy of
application, and accordingly, their orientation toward learning shifts from one of subject-

centeredness to one of performance-centeredness (1970, p.44-45).

Houle

Cyril O. Houle was a Professor of Adult Education at the University of Chicago where he
also earned his Ph.D. He grew up in Florida and received his bachelor’s and master’s degrees
from the University of Florida in 1934. He conducted a seminal study in the 1960s that focused
on the internal process of adult learning. Houle (1961) found that his 22 subjects fell into three
groups: “the goal oriented, are those who use education as a means of accomplishing clear-cut
objectives. These can also be called purposeful learners. Those learners who were activity-
oriented, participated for the social contact that learning provided. For these learners, the focus was
on the learning itself as opposed to the content (Houle, 1961).

The second, the activity-oriented, are those who take part because they find in the
circumstances of the learning a meaning which has no necessary connection, and often no
connection at all, with the content or the announced purposes of the activity. The third, the
learning-oriented, seek knowledge for its own sake.

The third type of learner was the learning-oriented learners who were motivated by the
internal desire to know. For this group, they would be classically avid readers, join groups or classes
for educational reasons and found learning to be an innately enjoyable experience resulting in it

being a constant in their life (Houle, 1961).
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Tough

Allen Tough was a Canadian educator and researcher in youth and adult education, as
well as psychology. Tough was one of Houle’s students and is internationally recognized as a
pioneer in adult learning. His research focused on self-directed growth and personal change in
adult learners. Tough’s research question was, paraphrased: “How do adults learn naturally-
when they are not being taught.” According to H. Paul Shuch, “Until the end of the 1970s, Dr.
Tough's line of research focused on the adult's successful efforts to learn and change, particularly
the 70% of adults who are self-guided without relying much on professionals or institutions. His
two best-known books from this line of research are The Adult's Learning Projects and

Intentional Changes.” (2008).

Knowles

Malcolm Knowles wrote the first major accounts of informal adult education and the
history of adult education in the United States. These written accounts caused him to develop the
notions of informal adult education, andragogy, and self-direction. His work was a significant
factor in reorienting adult educators from ‘educating people’ to ‘helping them learn’ (Knowles,
1950, p. 6). Knowles received his master’s degree from the University of Chicago where Cyril
O. Houle was his adviser. As part of his master’s program, he was in a seminar in group
counseling under Arthur Shedlin who was an associate of Carl Rogers. Through his studies there
he began to think about what it meant to be a facilitator of learning rather than a teacher. In the
1970s Knowles wrote two key books, The Modern Practice of Adult Education (1970) and The
Adult Learner (1973) where the notion of andragogy was fully developed. He also published a

book on self-directed learning during that same time.
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Havinghurst

Dr. Robert J. Havinghurst completed foundational work on developmental tasks
including life stages, transitions, and transformations in the adult years. Havinghurst (1961)
described developmental tasks as “a task which arises at or about a certain period in the life of
the individual, successful achievement of which leads to his happiness and to success with later
tasks, while failure leads to unhappiness in the individual, disapproval by the society, and
difficulty with later tasks” (p.2). He believed that development tasks in the adult years are the
products of the evolution of social roles. Dr. Havinghurst was “one of the pioneers in this area of
research, dividing the adult years into three phases- early adulthood, middle age, and later
maturity- and identifying ten social roles of adulthood: worker, mate, parent, homemaker, son or
daughter of aging parents, citizen, friend, organization member, religious affiliate, and user of
leisure time” (Knowles, 1970, p. 51).

Havinghurst stated “there are three broad social role categories: family, work, and
community” (1973, p. 598). He felt that the work category is typically the simplest because it is a
sole role of worker. The family role can be that of parent, child, grandparent, spouse, and sibling.
The community role is anything that does not fit in the first two categories.

Havinghurst first described teachable moments in 1952. He believed that “when the timing is
right, the ability to learn a particular task will be possible. This is referred to as a 'teachable
moment.' It is important to keep in mind that unless the time is right, learning will not occur.
Hence, it is important to repeat important points whenever possible so that when a student's

teachable moment occurs, s/he can benefit from the knowledge" (Havinghurst, 1952).
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Assumptions of Adult Learners

When Knowles introduced andragogy in 1980, there were four assumptions that he felt
were imperative to adult learners and then added two additional ones later in 1984. The first four
were self-direction, experience, readiness, and immediacy, with internal motivation and the need
to understand the reason for learning added later (p. 44-45). These characteristics distinguish
pedagogy from andragogy. Pedagogy is content driven by the instructor. Meaning that the
educator determines what is taught, how it is organized, presented, delivered, and assessed.
Knowles’ andragogy theory highlights the process, emphasizing the learner and their experience

while giving the control over to the adult learner.

Self- Direction

Understanding that adults have responsibilities and roles outside of learning, is a major
difference between pedagogy and andragogy. A child’s primary role is that of a student, while
adult learners have social roles and responsibilities before being a learner. As people grow and
mature, they become more responsible, independent, and take on ownership. This must be a part
of the adult learners’ experience, not only physically, but also psychologically. A mature
physical environment that displays trust, respect, collaboration is a major hallmark of andragogy.
Otherwise, resistance as well as resentment, will permeate the educational experience. Knowles
points out that adult learners have autonomy over their lives, and therefore, desire autonomy in

self-directing in their educational experience (1984, p. 9).

Experience
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Experience is central to all of learning. From Dewey’s frameworks of experience and
education in 1938, to the experiential learning cycle by Kolb in 1984 there has been a constant
relationship between learning and experience in the student. Schon noted this in his reflective
practices in 1983. Fenwick pointed out in 2003 that learners’ use their experiences as their basis
for learning. Adult educators assist in their students tying new concepts to their previous
experiences. If facilitators of learning ignore their adult learners’ experiences, it will threaten

their identity, according to Knowles (p. 65).

Readiness

Readiness of adult learners is an important quality of andragogy. Because adults have
more social roles, and experiences, and are less focused on self, they have a greater readiness to
learn, resulting in more learning opportunities. As an adult, I may want to learn because I have
new responsibilities as a parent, because I am becoming a leader in my career, because [ am
developing a greater understanding of how the world works or due to what is happening in a

more global sense.

Immediacy

Adult learners have greater needs, reasons, and problems to manage where a need for
learning is more immediate. Financial circumstances, physical changes, and evolving roles and
responsibilities, all may cause an adult to need to learn quickly, even immediately, and seek out
information with a desire to learn as soon as possible. Children do not see the importance of
learning the alphabet, until a later date. Adult learners have a greater understanding of the need

to learn now. With these four assumptions of adult learners, Knowles added two additional
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items. He noted that with adult learners there is a greater internal motivation and a need to
understand the reason they need to know. Adult learners want to see why something is important
to learn. This comes from adults encountering life and its situations along with their roles in
society. The reasoning for adult learners also comes from the understanding and knowledge that

they will immediately apply what they have learned.

Developmental Stages of Adult Learners

Even though children have been the primary educational audience, adult students have
existed for centuries. Pedagogy was the sole instructional model, therefore adult learners were
told what, how, and when to learn by the instructor as well (Cullen, 1999). This was
unchallenged until the late 19" and early 20" century. During this time period, Savicevic noted
in 1991, that adult learners became increasingly dissatisfied with the quality and type of
educational practices. These workers were trying to enhance their opportunities through learning,
due to economic and political pressure of the late 19" and early 20" centuries. In 1919, the
World Association for Adult Learners was established to help with these concerns. Malcom
Knowles increased the interest in adult learning in the mid-1960s, collecting information and
knowledge for the next 20 years. From his research his theory of andragogy was formed, as
noted previously.

In 2009, Conaway investigated the various stages of adulthood. She noted that emerging
adults consisted of adults ages 18-25, young adults were ages 26-39, and mature adults included
those ages 40-59. Emerging adults exist in Knowles theory where they are central to the learning
process, not the subject matter (1977). These adult learners have instructors that are facilitators

and guides, not directors of learning. Pedagogical methodology emphasizes extrinsic motivation
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as the driver of learning. Emerging adults are intrinsically motivated, therefore are part of
andragogical methodology. Knowles stated in 1988 that adult learning consists of the role of
experience, the learner’s need to know, self-directedness, orientation to learning, and intrinsic
satisfaction. Zmeyov pointed out that adults perform best in an autonomous, self-directed
learning environment, while their learning orientation shifts from subject-centered to a problem-
centered perspective, and their satisfaction moves from external influence on internal
meaningfulness (1998).

Knowles began to consider in the 1970s that pedagogy and andragogy were on a
continuum instead of separate orientations. A better representation was to view the two
perspectives on opposite side of the continuum, where students travel from subject centeredness
to learner centeredness in their educational journey (Merriam, 2001). There is a point where
pedagogical methods are not optimal for learning but andragogical ones are. These are
determined by cognitive and developmental stages of the learner. The key is readiness of the
learner to accept the andragogical principles, and of the facilitator to provide andragogically
based instruction.

Brookfield (1986) and Carlson (1979) defined adults as individuals who have attained the
chronological and legal status of adulthood, with the rights and responsibilities that it entails. In
the state of Alabama, which is 19 years of age. Therefore, emerging adulthood is the first stage
of adulthood, encompassing ages 18-25. Arnett (2000) posited these individuals have discarded
the dependent features of childhood, such as school and parental structured frameworks.
Emerging adults accept responsibility for their actions and can make independent decisions, a

hallmark of self-directedness. Conaway (2009) notes that recent literature acknowledges this age
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group and includes it in the adult learning space. Many in this age group choose a major in
higher education, therefore showing a need and desire to learn.

Young adulthood is characterized by marriage and parenthood, which 75% have chosen
to do (Arnett, 2000). Arnett further states that these 26- to 39-year-old adults believe that they
have achieved full adulthood with the ability to make independent decisions, are financially
independent, in addition to personal accountability. Erikson noted the cognitive transition from
acquiring knowledge to the application of it in everyday life (Berk, 2004). Berk further posited
that young adults are gaining additional experience that will lead to expertise. This knowledge
form experience is immediately applied toward concrete life tasks.

Mature adulthood, according to developmental theorist, refers to the years between ages
40-59 (Berk, 2004). The developmental tasks of midlife are an existential extension of the self.
Individuals create personal truth through mentoring and caring for others, creating, and
contributing to their legacy, help find meaning in mature adults’ life. These adults are able and
willing to create new realities that are meaningful through the skills and experience they have
acquired over the years (Sinnott, 1998). With this maturity comes the cognitive ability to ask
significant questions and uncover meaningful, culturally significant problems, which in turn
contributes to further cognitive development (Berk, 2004; Sinnott, 1994, as cited by Conaway,
2009). Berk (2004) and Sinnott (1998) further state that midlife issues and problems are
addressed in creative ways, using advanced strategies, different perspectives, and logical
analytical thinking, as well as viewing everyday cognitive events in socially constructed
frameworks. According to Piaget, the natural maturation of cognition combined with increased
societal interaction contributes to personal development (1936/1952, as cited in Davenport &

Davenport, 1984).
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History of the Study of Intelligence

Intelligence involves the level of ability to learn, recognize, and solve problems using
mental abilities such as logic, reasoning, problem solving, and planning. Intelligence, as
demonstrated by using language and the ability to think, reason, test hypotheses, and understand
rules, is shared by all humans. MacKintosh defines intelligence as the ability to learn, recognize
and solve problems as well as referring to the level of that ability (2011, p. 5). In addition to this,
he determines that intelligence includes the different mental abilities of logic, reasoning,
problem-solving, and planning. Mackintosh further notes that intelligence involves language and
the capacity to think, reason, test hypotheses, and understand rules (p.6). The study of human
intelligence attempted to understand how and why people differ in intelligence.
History of intelligence

One of the early figures in the field of intelligence was an Englishman, Francis Galton,
who was a cousin of Charles Darwin. Many of his ideas on intelligence came from Darwin’s
theory of evolution by natural selection (Mackintosh, 2011, p. 7). Galton believed that members
of any species vary, with this variation being inherited from parents to offspring. He suggested
that mental ability, or intelligence, was one of these characteristics that was an inherited
difference. Parents transmit their differences to their offspring; therefore, intelligence or mental
ability could be an inherited difference. Galton attempted to establish the hereditary basis for
differences in ability by pointing out that eminence runs in families in his book Hereditary

Genius. He argued that close relatives, rather than distant ones, were more apt to be eminent

(1869, p. 37).
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Galton found a wide range of marks on examinations among undergraduates at
Cambridge University in a two-year span of time (p. 7). He argued this was due to variations in
natural ability and the natural ability was due to hereditary factors. His theory was that eminence
runs in families, that closely related people were more likely to be eminent than distant relatives.
For example, between 1660 and 1865, of the 286 judges that were appointed to the English
bench 36% of judges’ sons, but only 9.5% of their grandsons and 1.5% of their great-grandsons
became judges. Similar occupations had related results in Galton’s analysis, however there were
several issues with his argument, most notably- that promotions were made based on family
influence, not natural ability that was inherited. Thus, he compared sons with adopted sons. He
found that the adopted sons were much less likely to achieve eminence than the natural sons.
Galton stated that “the social helps are the same, but hereditary gifts are wanting” (1869, p. 38).

Galton then considered similarities and differences in twin, both identical and fraternal in
1883. He found that identical twins were similar in things other than just physical appearance.
For example, identical twins had similar character, temperament, tastes, and dispositions.
However, the most important item Galton determined was that identical twins have similar
associations of ideas. This led into Galton borrowing the phrase nature and nurture from William
Shakespeare’s play, The Tempest (p. 8). The only differences were found when one twin had
suffered a serious illness or accident. Galton did recognize that the nurture was the same or at
least similar for identical twins. Further, as he collected information on fraternal twins, Galton
uncovered that even in these twins, with the same nurture, sets of twins were dissimilar not only
physically, but also mentally and emotionally.

From this experience, Galton went on in 1884 to measure “Keenness of Sight and of

Hearing, Colour Sense, Judgement of Eye, Breathing Power, Reaction Time, Strength of Pull and
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of Squeeze, Force of Blow, Span of Arms, Height- both standing and sitting, and Weight” in the
Anthropometric Laboratory at the International Health Exhibition in London (1908, p. 245).

In Inquiries into human faculty, Galton argued that some of these should be considered as
measures of intelligence. Galton reasoned that since “the only information that reaches us
concerning outward events appears to pass through the avenue of our senses; and the more
perceptive the sense are of difference, the larger is the field upon which our judgement and

intelligence can act” (1883, p. 19).

Intelligence Quotient

Alfred Binet, a French psychologist, developed the very first intelligence test. Alfred
Binet’s career began at the Salpétriere Hospital in Paris where he collaborated with Jean-Martin
Charcot. Binet then became the associate director and researcher at the Laboratory of
Experimental Psychology. In 1894, he was appointed the director of the lab and he remained in
this position until his death in 1911. During his tenure, he became interested in the study of
development and intelligence. Binet’s two daughters were often included in his observations and
research (Fancher, RE & Rutherford, A, 2016). Binet was the first to introduce the concept of
mental age or a set of abilities that certain ages possess. The French government determined that
they wanted to identify children that needed extra academic assistance, as well as remedial
studies. Binet and colleague Theodore Simon developed a series of tests designed to assess
mental abilities. The instrument concentrated on mental abilities such as attention and memory
instead of learned information such as math and reading (Terman LM.). Thus, the Binet-Simon

Intelligence Scale was developed by Binet along with his collaborator, Theodore Simon.
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While Binet's original intent was to use the test to identify children who needed
additional academic assistance, unfortunately the test soon became a means to identify those
deemed "feeble-minded" by the eugenics movement. Eugenics was the belief that the human
population could be genetically improved by controlling who was allowed to have children. By
doing this, the eugenicists believed they could produce more desirable inherited characteristics.
Lewis Terman used the scale with an American sample, revising the instrument and
standardizing the test. Terman’s iteration of the scale became known as the Stanford-Binet
Intelligence Scales. The test remains one of the most widely used intelligence tests and is still in
use today (Silverman W, et al., 2010).

Although modern intelligence tests are still based on Binet’s intelligence scale today.
Binet himself believed that the intelligence test he had designed had limitations. He believed that
intelligence was complex and could not be fully captured by a single quantitative measure. He
also believed that intelligence was not fixed. He suggested that factors such as motivation and
other variables can play a role in test scores (Binet, A., 1916, p.5). Perhaps most importantly,
Binet also felt that such measures of intelligence were not always generalizable and could only
apply to children with similar backgrounds and experiences. Despite disagreements regarding
what comprises intelligence, Alfred Binet is often cited as one of the most influential
psychologists in history.

In the exploration of human intelligence, Charles Spearman played a pivotal role. As a
British psychologist, he discovered general intelligence (g-centric) using factor analysis. His
research proved that intelligence is a cognitive ability that is measurable. By employing a factor
analysis examining the tests, he was able to determine that the factors related to intelligence

could be expressed numerically. In 1938, an American psychologist, Louis Thurstone used factor
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analysis with tests of specific abilities. Through his research, he felt that Spearman had over
simplified intelligence. Thurstone’s results determined nine specific factors that he named
primary abilities. These are the most widely used items that are evaluated today. Indeed, “a
traditional definition that posits a unitary geocentric view, proposed by Spearman (1904), can be
contrasted with other theories of the construct, such as the pluralistic views proposed by Gardner

(1983) or Sternberg (2003)” (p.5).

Multiple Intelligences

Debates over the views of the nature of the mind and knowledge have been held since the
times of Plato and Aristotle. Some view the idea that intelligence is a singular capacity, while
others embrace a pluralistic view of the mind. There are implications in education based on these
views to determine which is the most effective educational view to develop the mind and
intelligences. The mind is complex, mysterious, unique, and intricate so practitioners have
devoted themselves to the improvement of educational practice.

In 1983, Howard Gardner began a new era by publishing his theory in his book, Frames
of Mind: The Theory of Multiple Intelligences. He argued that human intelligence is not a single
capacity, but pluralistic abilities to solve a problem, create a product, or find and solve problems
that are of value (Gardner, 1983, pp. 60-61). His definition of intelligence is built on the notion
that “the problem-solving skill permits one to approach a situation, in which a goal is to be
obtained, and to locate and pursue appropriate routes to that goal”, whereas “the creation of a
cultural product is the preferred route to capturing knowledge, transmitting knowledge,
formulating new knowledge, and expressing views or feelings” (Walter & Gardner, 1986, pp.

165-166). For Gardner, intelligence is not a “property of the brain,” but rather the “interaction

42



between potentials in the brain/mind and learning opportunities in the society” (1993,
November). Gardner determined that intelligence is not a trait fixed at birth that remains stable
throughout the life span but can grow and be learned (p. 14).

The eight intelligences posited by Gardner are: musical, bodily kinesthetic, logical-
mathematical, spatial, linguistic, interpersonal, intrapersonal, and naturalist. For a construct to be
considered an intelligence, several criteria had to be met, such as: being an identifiable and
separate function of the brain, being a biopsychological predisposition, being found across
cultures and over time, and being supported by evolutionary biology and cognitive research.
Everyone possesses varying abilities in each domain, with certain domains having more ability
than others. These intelligences act in accord, with certain domains dominating an individual’s
cognitive profile. The abilities in each domain can be improved and developed with new
experiences, learning, and practice. Gardner explains “we all have these intelligences;
individuals differ for both genetic and experiential reasons in their respective profiles of
intellectual strengths and weaknesses™ (p. 5). “Each intelligence is capable of being symbolized”
while further stating “the ability to symbolize-or depict ideas and experiences through

representations like pictures, numbers, or words- is a hallmark of human intelligence” (p.13).

Linguistic intelligence

Linguistic intelligence refers to an individual’s ability with distinct functions of language
including semantics, phonology, and syntax. Linguistic intelligence is one form of intelligence
that provides the basis for [.Q exams. It is sensitivity to the meaning and order of words. These
individuals can think in words and to use language to express and understand complex meanings,

be sensitive to the meaning of words as well as the order among words, their sounds, rhythms,
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inflections, and to reflect on the use of language in everyday life. This intelligence has skill in the
use of words for expressive and practical purposes, in reading, ability and interest in writing
projects such as poems, stories, books or letters, and skill in oral communication for persuasion,
memorization and description.

Great writers and speakers are often associated with this form of intelligence. Gardner
described it as the “ability to reason, sequence, think in terms of cause-and-effect, create
hypotheses, look for conceptual regularities or numerical patterns, enjoy a generally rational
outlook on life” (p. 10). Individuals with this intelligence can argue, persuade, entertain, and
instruct effectively through the spoken word. These individuals typically love to play around
with sounds of language through puns, word games, and tongue twisters, may be trivia experts
because of their ability to retain facts in their mind. Considered experts in literacy, these
individuals read voraciously, can write clearly, and can gain meaning in other ways from the

medium of print.

Logical-mathematical

Logical-mathematical intelligence is described as an individual’s capacity to discern
logical or numerical patterns and demonstrate skills of complex reasoning. These individuals
think of cause-and-effect connections, understand relationships among actions, objects, or ideas,
are able to calculate, quantify, consider propositions, and perform complex mathematical or
logical operations. This intelligence involves inductive and deductive reasoning skills as well as
critical and creative problem-solving, organization, problem solving, logical reasoning, curiosity,
and investigation, can conduct calculations with numbers for mathematical operations such as

addition and division.
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Logical-mathematical thinkers use numbers and Greek letters, among other symbols, to
serve their rational needs. Logical-mathematical intelligence is familiar to most of us as it is the
ability to manage chains of reasoning and to recognize patterns and order (Hoerr, 2000). Gardner
notes that this form of intelligence is often labeled scientific thinking, the “ability to reason,
sequence, think in terms of cause-and-effect, create hypotheses, look for conceptual regularities

or numerical patterns, enjoy a generally rational outlook on life” (1999, p. 10).

Spatial intelligence

Spatial intelligence includes components of perceiving the visual-spatial world
accurately, transforming images, developing mental images of forms, and producing accurate
graphic images based on spatial information. Spatial intelligence is a less familiar area; it is the
ability to perceive the world accurately and to create or transform aspects of that world.
Individuals with this intelligence can think in pictures and to perceive the visual world
accurately, think in three-dimensions, transform one's perceptions and re-create aspects of one's
visual experience via imagination and work with objects effectively. This intelligence includes
using mental imagery for observation, artistic, creative, and other visual activities, creating
artistic designs, drawings, paintings or other crafts, and constructions, making, building, or
assembling things.

Engineers, architects, navigators, and chess players all demonstrate this type of
intelligence by thinking in pictures and images, with an ability to perceive, transform, and re-
create various aspects of the visual-spatial world. In addition to thinking in pictures and images,

they can perceive, transform, and re-create several aspects of the visual-spatial world, while
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being acutely sensitive to visual details. These individuals visualize vividly, draw, or sketch their

ideas graphically, and orient themselves in three-dimensional space with ease.

Bodily-kinesthetic

Bodily-kinesthetic intelligence relates to the ability to use the body skillfully and handle
objects adroitly. These individuals think in movements and use the body in skilled and
complicated ways for expressive as well as goal-directed activities. This intelligence involves a
sense of timing and coordination for whole body movement and the use of hands for
manipulating objects. These individuals have an ability to move the whole body for physical
activities such as balancing, coordination and sports, dancing, acting, use the body in expressive,
rhythmic, and imitative ways, may use hands with dexterity and skill for detailed activities and
small work.

Gardner suggested that expressing an emotion in a dance, playing a game skillfully in
sports, or creating a new product or invention is evidence of the cognitive features of body usage
(1993, pg. 19). Athletes, dancers, and crafts persons are often associated with this form of
intelligence. Called the intelligence of the physical self, this intelligence includes talent in
activities such as sewing, carpentry, or model building. Many occupations, including mechanics
and surgeons, possess some measure of this kind of thinking, while enjoying physical pursuits
like hiking, dancing, jogging, camping, swimming, or boating. These are typically hands-on
people who have good tactile sensitivity, need to move their bodies frequently, and get “gut

reactions” to things.

Musical intelligence
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Musical intelligence includes the ability to appreciate and produce rhythms, pitches, and
timbres, as well as a sensitivity to the forms of musical expressiveness. Individuals with this
intelligence typically use notes of the bass and treble clef to symbolize melodies and rhythms.
They have a good ear, can sing in tune, keep time to music, and listen to different musical
selections with some degree of discernment (p. 10).

Musical Intelligence includes the ability to think in sounds, rhythms, melodies, and
rhymes, to be sensitive to pitch, rhythm, timbre, and tone, to be able to recognize, create and
reproduce music by using an instrument or voice. It includes active listening and a strong
connection between music and emotions. Some individuals with this intelligence have an
awareness of and sensitivity to music, rhythms, tunes, and melody, may have skill and
experience in playing a musical instrument, good voice for singing in tune and along with other

people, and typically actively enjoy listening to music.

Interpersonal intelligence

Interpersonal intelligence involves the ability for an individual to be sensitive to the
emotions and actions of others. Individuals with this intelligence can think about and understand
another person, have empathy, and recognize distinctions among people and to appreciate their
perspectives with sensitivity to their motives, moods, and intentions. This intelligence involves
interacting effectively with one or more people in familiar, casual, or working circumstances, a
sensitivity to and understanding of other people's moods, feelings, and point of view. Individuals
with this intelligence can maintain good relationships with other people especially friends and

siblings, and to take a leadership role among people through problem solving and influence.
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Interpersonal intelligence is the ability to understand people and relationships and can be
found among religious and political leaders, counselors, and teachers. These individuals easily
use social symbols, such as waving goodbye, accessing a room of people, and easily notice signs
and communication through body language, expressions, and emotions. People with this
intelligence have a capacity to notice distinctions among other people, such as contrasts in their
moods, temperaments, motivations, and intentions. These individuals understand and work with
other people easily, exhibiting a capacity to perceive and be responsive to the moods,
temperaments, intentions, and desires of others (p. 11). Individuals with this intelligence can get
“into the skin of another person and view the world from that individual’s perspective” (p. 11).

They are wonderful networkers, negotiators, coaches, and teachers.

Intrapersonal intelligence

Intrapersonal intelligence is the capacity for a person to have insight about their own
emotional, intellectual, and psychological makeup. Individuals with this intelligence can think
about and understand oneself, are aware of one's strengths and weaknesses, plan effectively to
achieve personal goals, and are able to reflect on and monitoring one's thoughts and feelings and
regulating them effectively. This intelligence includes the ability to monitor oneself in
interpersonal relationships, to act with personal efficacy, awareness of one's ideas, abilities,
personal decision-making skill, and self-correction and monitoring considering a goal. These
individuals can regulate one's feelings, moods, and emotional responses and to regulate one's
mental activities and behavior.

Gardner uses the example of symbols of the self, as found, for example, in early morning

dream images. Intrapersonal intelligence relates to accessing one’s emotional life to understand
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oneself and others. Gardner notes that “since this intelligence is the most private, it requires
evidence from language, music, or some other expressive form of intelligence to be observed”
(1993, p. 25). This is an intelligence of the inner self, with access to one’s own feelings, and an
ability to discriminate between many kinds of inner emotional states. These individuals use self-
understanding to enrich and guide their lives. Individuals with this ability are counselors,
theologians, and self-employed businesspeople, as they can be very introspective. Intrapersonal
intelligent people enjoy meditation, contemplation, and other forms of soul-searching. They tend

to be fiercely independent, highly goal-oriented, and intensely self-disciplined (p. 11).

Naturalist

According to Furnham, et al. (2002), Gardner later added an eighth intelligence (p. 6).
The naturalist intelligence focuses on recognizing and classifying phenomena such as flora and
fauna in the environment. Observation and pattern identification are critical in this intelligence.

This talent is seen in people such as Jane Goodall and Charles Darwin.

The Relative Influence of Various Intelligences

Gardner points out that although you may strongly identify with one or two of the
intelligences, you possess all intelligences. He noted that every individual can develop every one
of the seven kinds of minds to a reasonable level of proficiency. Gardner explains that there are
“a few intelligences that stand out, some that seem average, and others that we’ve had
considerable difficulty within our lives” (p. 12). Gardner’s theory states that “there is room for

everyone to shine in this model of intelligence” (p. 12).
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Most people exhibit several intelligences, not just one; in fact, Gardner specifically states
that “all humans possess certain core abilities in each of the intelligences™ (1993, p. 28). Even
though all humans partake in each intelligence, certain individuals have more potential in
particular intelligences. Some intelligences arise at an early age such as logical-mathematical and
musical, while others arise more gradually such as the personal intelligences.

Sternberg (1999) argues there are three different, but interrelated aspects of intelligence:
analytical intelligence, creative intelligence, and practical intelligence. Analytical intelligence
involves one executive processes. Creative intelligence involves problem-solving and decision-
making abilities. Practical intelligence is descriptive of behavior required to adapt, shape, and
select appropriate real-world environments. Sternberg (2003) labels the sum of these three
intelligences as successful intelligence (p. 6). Sternberg stated on the three aspects of intelligence
that the two views, general intelligence (g-centric) and pluralistic of intelligence suggest that
interventions designed to enhance career decision making can vary widely in application. A g-
centric view, for example, might focus on information processing capacities and identifying
careers that are suited for a person based on their 1Q. On the other hand, pluralistic intelligence
perspectives (such as those suggested by Gardner and Sternberg) “might focus more on
idiosyncratic strengths and weaknesses a student might have and advocate self-awareness of
one’s profile as conducive to making good career decisions” (p. 8).

Gardner took a sabbatical in 1994-95 and used part of that time to review evidence for the
existence of new intelligences. He concluded that there was ample evidence for a naturalist
intelligence; and suggestive evidence as well for a possible existential intelligence (“the
intelligence of big questions™). In addition, he also explored much more deeply the relation

between intelligences, the various domains and disciplines that exist in various cultures.
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According to the theory of multiple intelligences, each intelligence emerges at a certain
point in childhood, has periods of potential blossoming during the life span, and contains its own
unique pattern of either gradual or rapid decline as a person ages. The theory goes on to explain
that no two individuals have the exact same intelligence combination, including identical twins.
Each of the other intelligences has its own patterns of waxing and waning during the human life
cycle, while being vulnerable to impairment through insult or injury to specific areas of the
brain. Multiple Intelligence theory predicts that intelligences can actually be isolated through
brain damage” (p. 14).

Gardner suggests that in order to be viable, any theory of intelligence must be
biologically based- that is rooted in the physiology of brain structure (p. 14). What makes
Gardner’s model powerful is that he backs it up with research from a wide range of fields,
including anthropology, cognitive psychology, developmental psychology, psychometrics,
biographical studies, animal psychology, and neuroanatomy. Gardner’s work reinforces these
other cognitive studies and suggests that student affairs play a primary role in the development of
intelligence. Because the personal intelligences tend to be developed later in life, it is more
important for higher education to be involved in fostering these talents than elementary and
secondary schooling.

Gardner’s theory also has implications for accountability, especially related to the
assessment of learning outcomes in higher education. Gardner’s theory reinforces the notion that
learning goals, curriculum, instruction, and related assessment should be integrated, into the
assessment and accountability movements. Educational institutions that are conducting outcomes

assessment might develop ways to measure multiple intelligences.
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Other Studies and Views of Intelligence

In the past two hundred years there has been a wide range of theories touting up to 150
distinct kinds of intelligence. Specific requirements were established that each intelligence had to
meet in order to be included in Gardner’s theory. Spearman suggested intelligence could be
measured by a single construct (intelligence quotient or 1Q), Gardner suggested intelligence
could be measured by a combination of seven different constructs or intelligence abilities.
Scholarly writings about intelligence focus on a combination of linguistic and logical
intelligences—the intellectual strengths, where a fuller appreciation of human beings occurs if
we consider spatial, bodily kinesthetic, musical, interpersonal, and intrapersonal intelligences.

Psychologist Robbie Case proposed the notion of central conceptual structures—broader
than specific intelligences but not as all-encompassing as Piagetian general intelligence.
Philosopher Jerry Fodor contrasts impenetrable dedicated modules with a permeable central
system. The team of Marc Hauser, Noam Chomsky, and Tecumseh Fitch suggests that the
unique quality of human cognition is its capacity for recursive thinking; it is recursion that
characterizes advanced thinking in language, number, music, social relations, and other realms.
Electrophysiological and radiological studies indicate that various brain modules may already be
activated in newborns. Neural imaging studies of individuals solving 1Q-style problems suggest
that certain areas of the brain are most likely to be drawn on for these kinds of problems; and
there may be evidence for genes that contribute to unusually high IQ, as there clearly are 14
genes that cause intellectual disability. And our own case studies of unusually high performances
suggest a distinction between those who (like musicians or mathematicians) are outstanding in
one area, as opposed to those generalists (politicians or business leaders) who display a flat

profile of cognitive strengths (Taylor, 2007, p. 13-14).
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Some critics claim that intelligences are really what are commonly called gifts or talents
(Morgan, 1992; Stage et al., 1998). Gardner agrees, but then would want linguistic and logical-
mathematical ability also labeled talents, rather than being elevated for no reason (Gardner,
1993). Others claim that general intelligence such as critical thinking, reflectiveness, or memory
does exist, and that this theory fails to acknowledge this important general intelligence (Morgan,
1992). Gardner notes that his reading of the evidence suggests there is not a content independent
knowledge base, yet this is still open to debate with no definitive evidence. Over the last fifteen
years, many studies have been conducted and empirical evidence continues to mount support for
the theory. Certainly, the theory may be falsified, but the evidence suggests that multiple
intelligences exist within everyone (Armstrong, 2000; Gardner, 1993; Hoerr, 2000).

There are no direct educational implications that follow from this psychological theory;
but if individuals differ in their intellectual profiles, it makes sense to take this fact into account

in devising an educational system.

Higher Education
Higher Education, colleges, and institutions are in crisis. A worthwhile postsecondary
degree is more important than ever, while college tuition is more expensive than ever before.
Due to these circumstances, students are incurring and taking on more historically elevated levels
of debt. Over the past three decades, tuition at a four-year institution has doubled, thus doubling
the average amount owed by a student loan borrower. Due to this increased cost of higher

education, student debt has also grown over the past two decades. Institutions of higher
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education are facing increasing pressure to provide education that not only is affordable, but also
helps all students succeed.

Four-year institutions are also seeing dropout rates of almost 50%. Increasing completion
rates would produce more college graduates. Therefore, numerous institutions are increasing
enrollment and access, and placing emphasis on matriculating students through their degrees and
curricula. Students who do not graduate are three times more likely to default on their loans.
According to the United States Department of Education, in 2015, almost half of the students

who began college were not graduating within six years (https://www.ed.gov/news/press-

releases/fact-sheet-focusing-higher-education-student-success). With the increase in college

tuition and student debt, higher education institutions are under increasing pressure to
demonstrate that students are graduating with a degree of increasing value. Post-secondary
schools will need to continue to be purposeful with the knowledge, skills, and content they are
teaching and assess whether learning occurs. According to Doug Lederman, “the pressure to be
more intentional about the outcomes a college or program aims to develop isn’t likely to abate
soon” (2019).

Total college enrollment increased by 30% from 2010 to 2015 and is projected to further
increase by 14% from 2015 to 2026 (National Center for Education Statistics). Hussar & Bailey
stated in 2019 that due to the increasing pressure to earn a college degree, projected enrollments
are approximately 17.4 million undergraduate students by 2027 in all postsecondary, degree-
granting institutions. Sandmann estimated that in 2010, 36% of the students enrolled in four-year
colleges and universities were adults aged twenty-five years and older. Traditional students
represent only about 15 percent of current undergraduates. They attend four-year colleges and

live on campus. The remaining 85 percent, or about 15 million undergraduates, are a diverse
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group that includes adult learners, employees who study, low-income students, commuters, and
student parents” (Knowles, p. 6). Post-traditional learners need a different teaching design.
Traditional teaching methods focus on the classroom level, while learning takes place at the
individual student level. Therefore, teachers should learn to bridge this gap in instructional
design (Sims, R. R. & Sims, S. J. (1995).

Stakeholders such as parents, employers, legislators, and students are calling for
accountability in higher education and demanding additional value to the college education (Reid
& Johnston, 1999; Devlin & Samarawickrema, 2010). These stakeholders are demanding quality
teaching and improved learning in undergraduate and graduate settings (Austin & McDaniels,
2016). Yet Boysen (2018) noted that teaching and teacher preparation assessments in higher
education are different from the stricter standards used in K-12 educational settings. The learning
needs of adults are more varied from children “because an adult is in a different position in the
life cycle than a child, and because adults’ life experiences are greater and more varied than
those of children” (Knowles, p. 12). Adults’ life experiences not only define who they are as
adults, but these life experiences are also a rich resource for learning. Knowles explained, “the
resource of highest value in adult education is the learner’s experience (p. 6). Experience is the
“adult learner’s textbook™ he continued, (1980, p.7), therefore, adults’ learning needs vary from
those of children. Institutions whose primary focus is education offer formal educational settings.
Groups, agencies, and other institutions that have missions other than education, provide
nonformal learning settings. By understanding these perceptions, instructors may better connect
with students, motivate learning, and adapt teaching techniques to student needs (Dehlavi, 1987;

Buskist et al., 2011). According to Knowles in 1990, “learners are highly diverse in their
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experiential backgrounds, pace of learning, readiness to learn, and styles of learning; therefore,
learning programs need to be highly individualized” (p. 172).

Meeting the needs of diverse learners is the area with the greatest implications for higher
education. The most obvious implication is that faculty might consider teaching their
courses/subject matter through the multiple intelligences. How might music, group work, dance,
and drawing be incorporated into the assignments or exercises? In addition, thinking in terms of
multiple intelligences reinforces the value of faculty members’ desire to experiment with
innovative approaches such as cooperative, collaborative, or community service learning. These
teaching and learning methods appear to develop intelligences formerly not addressed through
conventional techniques such as lecturing. Collaborative learning, working in groups to develop
knowledge collectively, has the potential to develop interpersonal and intrapersonal intelligences

(Kezar, 2001).

College Entrance Requirements

The admissions criteria for higher education need to be re-examined since they tend to
identify students with linguistic or logical-mathematical intelligence solely. A few colleges,
smaller ones, such as Bates College or Franklin and Marshall, admit students based on portfolios.
Also, specialized schools, as in music or art, examine students work rather than standardized
tests (Kezar, 2001). Student affairs progress in this realm (closely related to interpersonal,
intrapersonal, and bodily kinesthetic intelligences, e.g., leadership programs, multicultural
efforts, and sports programs) has often been marginalized (Kezar, A., 2001).

Multiple intelligences should be considered not only in adult education, but also the

admissions process, due to this changing landscape of higher education. By changing admissions
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processes to tap into multiple intelligences, institutions could also modify placement in honors
curricula to include students with musical or intrapersonal intelligence, for example. Even
though there are open admissions institutions and talented individuals with drive can indeed
pursue some form of postsecondary education, many students with strengths in other than
linguistic or logical-mathematical intelligence may not be able to receive an education at elite
institutions where only traditional concepts of intelligence are appreciated. This limitation in our
admission process limits our potential as a society, according to Kezar (2001). As the higher
education landscape, student population, and other trends occur, additional strategies need to be

considered in order to reach all students and adult learners.

College and Major Choice

Each year approximately 70% of high school graduates enroll in college courses (BLS). It
is an exciting time for these 2.2 million colleges first-year students, but they do face the
challenge of choosing an academic major and minor. Prior research suggests 20% to 50% of
incoming college first-year students do not have a declared academic major when they start
college and about 75% of college students change their major at least once during their college
years (Freedman, 2013).

Another research study showed that college students who select an academic major
matching their personal interests are more likely to finish their degree plan on time. (Sheehy,
2013). However, the same study concludes that most high school graduates are not choosing
academic majors that matches their interests or skills. In fact, the study showed that only 36% of
students who chose a college major while still in high school selected a major that fit their

personal interests well (Sheehy, 2013). This study recommends students wait until college to
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choose an academic major and take some elective courses to find an academic field that interests
them.

A widely accepted definition of a “good” major choice is the major best capable of
helping the student to achieve their educational and post-education goals. Consequently, we
would expect that the match between the students’ abilities and interests and the abilities
required by the major would be important attributes of perceived “good” majors by
undergraduate students (Beggs, et al., 2008). Lent at al. (1994) stated that a student’s choice of
major is the result of the interaction between person, environment, and behavior. Due to the
increasing number of rising college students, this means that more students face the problem of
choosing his or her college major. The choice of a college major is a weighty decision that must
be made by all college students. Every year millions of young high school graduates enter
college. Next, is the stressful, difficult, and daunting decision of selecting an academic major.
Undergraduate students face the challenge of deciding an academic major that may well decide
their working career for the next 40+ years. This is one of the most important decisions a college
student must make.

A study conducted by Liz Freedman of Butler University suggests that all students are
unprepared at the time of college entry to choose an academic major and minor (Freedman,
2013). Accordingly, colleges and universities have implemented a vast array of resources for
assisting students who are undecided on an academic major and minor. The Freedman study
further suggests that higher education institutions should push the decision of a major and minor
until a student’s sophomore year when the young adult is more prepared to make a wise choice
that will affect their entire career path. Another study by The College Board recommends college

students take courses that appeal to their personal interests and then seriously think about which
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courses motivate them the most (College Board). This study suggests college students explore
different courses and take some risk in their course choices. By doing so, a course a student
never planned to take could end up helping them to decide a major or minor. A study by Cecilia
Capuzzi Simon explains there are currently over 1,500 different academic majors in the United
States and the number of majors is growing (Simon, 2012). It points out that roughly 24% of the
current academic majors, such as homeland security and cyberforensics were just added over the
past 10 years. This trend to increase the number of possible majors and minors makes the
decision even harder. Further, the study points out that many college students are choosing a
double-major or a major/minor combination to give themselves an advantage in the uncertain job
market. Some (perhaps many) undergraduate students employ strategies of indecision as opposed
to strategies of cognitive decision-making in that they "back into" a major rather than actively
choose a major, often by employing heuristics. For example, a student may choose a particular
major because "I don't want to sit at a desk all day" or "I don't like math." (Beggs, J. M.,
Bantham, J. H., & Taylor, S., 2008).

There are many influencing factors that affect the selection of majors by students.
These factors include interest in the major, peer pressure, family pressure, academic ability, the
major's reputation, job availability, job salary, the major's prestige, employment in public or
private sector, and others (Aldosary, S. & Assaf, S., 196). The highest rated determinant, genuine
interest in the subject, received a resounding 59% of respondents indicating it strongly
influenced their choice of major (Adams, S. H., et al., 1994). Job Characteristics includes the
numerous ways that extrinsic and intrinsic rewards of a job have been measured such as financial
aspects of the job, autonomy, occupational prestige, and quality of life issues (Beggs, J. M., et

al., 2008). The financial aspects of a job can be considered as starting salary, high earnings
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potential, benefits, opportunities for advancement, and such. Adams, S. H., Pryor, L. J., &
Adams, S. L. (1994) reported that 68.4% of the respondents chose their major because they liked
the kind of work it would enable them to do as compared to 7% who picked their major for its
earning potential (Collins, M. & Giordani, P., 2004). Most students chose their major based on
academic ability in specific subjects. Personal ability is a crucial factor in students’ choice of
major (Huang). “This information can also help high school counselors, college administrators,
college advisors, professors, and parents to guide the young student toward the right decision for
their personality, goals, and talents, as well as reduce the number of times students change their
academic major or minor.” (Stock & Stock, 2018).

Several studies have concluded that parental influence has a strong effect on major choice
(Chung, Loeb, and Gonzo, 1996; Keillor, Bush, and Bush, 1995; Newell, Titus, and West, 1996).
However, Adams, Pryor, and Adams (1994) reported that only 4% of the respondents indicated
parental pressure and 10% indicated the major being like their parent's occupation as strong
influences on their decision. One study by Lulu Guo (2009) concluded that parents’ professions
had a strong influence on children’s intelligence, language ability as well as cognitive
development, which all have implications toward students’ choice of major. Interestingly,
business majors appear more affected by their parents' occupation and socioeconomic status than
nonbusiness majors (Leppel, et al, 2001). Adams et al. also reported that 9% of respondents
indicated the recommendations of friends and relatives and 6% indicated that the
recommendations of counselors influenced them strongly when choosing a major. As a
comparison, the highest rated determinant, genuine interest in the subject, received a resounding

59% of respondents indicating it strongly influenced their choice of major.

60



Early college experiences, including signals about skills, fit, and career options, can
affect students’ willingness to consider certain majors (Kugler et al., 2017). Existing approaches
include giving students opportunities to learn about a major’s relationship to careers through
coursework (Butterfield & Crews, 2012; Keup et al., 2010; J. Wang & Staver, 2001). Results
from a study conducted by Malgwi et al (2005), show that interest in the subject area was the
most key factor for incoming first-year students, regardless of gender. The research conducted
found genuine interest in the field was the determinant that received the highest number of
respondents (59%) indicating that it strongly influenced them. Fit and Interest in Subject,
included factors such as aptitude for the subject, genuine interest in the field, as well as match
between personality and subject, etc. (Adams, S. H., et al., 1994). Beggs found that students
stated: "Being able to build upon what I have interests in and building upon my strengths was
important to me," "This major seemed like the best match for me. It fit my personality," and "I
waited until I was 26 to go back to college, so I was able to use my past job experiences in seeing
what interested me" (Beggs, J. M., et al., 2008). Their analysis revealed the following order of
importance for all students:

1. Match with Interests

2. Course/Major Attributes

3. Job Characteristics

4. Financial Considerations

5. Psycho/Social Benefits

6. Information Search

In 1999, Turner and Bowen conducted research on the relationship between gender

differences and SAT score differences. The researchers concluded that abilities as measured by
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the SAT did little to explain gender differences in choices of a nonbusiness majors. “Knowing
the main factors that influence how undergraduate college students choose an academic major or
minor can help colleges and universities plan their degree offerings and assist college advisors to
understand how students make this life-changing decision” Paul STOCK (). Surprisingly, there is
relatively little research on the factors that influence a college student’s choice of an academic

major or minor.

Gender, Ethnicity, and College Major

Along with entering higher education, students of different genders must select their
academic major. Within the same school, men and women, students of different socioeconomic
backgrounds, and students of different ethnicities sort into different majors (England & Li, 2006;
Gradin, 2011; Sloane et al., 2019). Women are less likely than men to earn degrees in STEM
(science, technology, engineering, and math) fields (Morgan et al., 2013). Lisa Dickson’s
research found that women are more likely to major in humanities and social sciences than men
and are less likely to choose a major in engineering (2010). England and Li’s research supported
this conclusion when finding that females are much more likely to major in education and
English (2006). In 2015-2016, women earned 84% of bachelor’s degrees in health professions,
while male students earn 81% of bachelor’s degrees in computer and information sciences and
79% of bachelor’s degrees in engineering (Aud et al., 2010).

Kanter worked to find explanations for why women and racial and ethnic minorities are
unlikely to choose a field in which they will be underrepresented (Kanter, 1993; Lackland, 2001;

Solnick, 1995). Their findings for the explanations included social norms about gender and race
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(e.g., Chusmir, 1990; Farmer, 1985), the “chilly climate” of some fields (Hall & Sandler, 1982),
and stereotype threats (Deemer et al., 2014).

Female students tend to want to be in professions where they perceive they are making a
difference. Eccles determined that female students are much more likely than male students to
want jobs that “provide direct benefits to society” (2007, p. 209). Women choose their academic
major based on their values. Therefore, these individual preferences and values are shaped by the
larger cultural and structural processes (Baker, and Orona,). For women, the next most
influential factor was aptitude in the subject. However, men were significantly more influenced
by the major’s potential for career advancement and job opportunities and the level of
compensation in the field (Malgwi, C.A., Howe, M. A., & Burnaby, P.A., 2005). Males and
females do have similar preferences regarding choices at college but differ in their tastes
regarding the workplace. Females mostly care about non-pecuniary outcomes such as gaining
approval of parents and enjoying the work, while males value pecuniary outcomes including
social status, likelihood of finding a job, and earnings profiles at jobs, (Zafar, Basit).

In the United States, career fields are highly segregated by race, ethnicity, and gender
Blau et al., 2013; Gradin et al., 2015; Hegewisch & Hartmann, 2014; Mann & DiPrete, 2013;
Queneau, 2009; Tomaskovic-Devey et al., 2006). By reducing the large differences in students’
curricular paths and major choices, there would be less occupational segregation (Shaw &
Baruti, 2010). Robst suggested in 2007 that college major is predictive of occupational field.
Black students are more likely than any other racial/ethnic group to earn business degrees and
are the least likely to choose engineering degrees (Aud et al., 2010). Asian students are the least

likely to earn degrees in either education or communication (Aud et al., 2010).
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Of all racial groups, Asian students are the most likely to receive degrees in biology and
biomedical sciences, while Black students are the least likely to choose engineering degrees
(Aud et al., 2010). Asian men are also more likely to choose a major in Science and Engineering

than white males (Dickson, Lisa. 2010).

Life Impacts and College Major

Choosing a college major represents a major life decision. Research has shown that this
decision is the most frequently identified life regret for Americans (Beggs, J. M., Bantham, J. H.,
& Taylor, S., 2008). St. John, (2000) determined there is no college decision that is more
“thought-provoking, gut-wrenching and rest-of-your life oriented — or disoriented — than the
choice of a major". Roese and Summerville cited meta-analytical evidence that the most
frequently identified life regret for Americans involves their educational choices (2005). More
research is needed in this specific arena, as it is incredibly limited.

Within the business school, choice of a specific major is linked to personality traits,
values, and interpersonal behavior and is again mediated by gender differences (Giacomino &
Akers, 1998; Noel et al., 2003). Although factors have been found to vary somewhat by specific
business major choice (Gul, Andrew, Leong, & Ismail, 1989), in general, students appear to be
strongly influenced by their interest in the subject, the availability of jobs, their aptitude for the
subject, and the earnings potential related to that major (Kim et al., 2002; Mauldin et al., 2000;
Pritchard et al., 2004).

Summary
This chapter reviewed the literature on adult learning, the history of the study of

intelligence, the development of the concept that people have multiple intelligences, and the
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factors affecting choice of major in institutions of higher education. Each of these areas is
relevant to the motivation behind this study. Adult learners are an increasing proportion of the
college student population. Adult learners are self-directed, experienced, ready to learn,
internally motivated, have a need to understand the reason for learning, and want to learn
immediately. The most widely used entrance criteria for college admissions are qualitative and
quantitative intelligence measures. Intelligence, as demonstrated by using language and the
ability to think, reason, test hypotheses, and understand rules, is shared by all humans. As
individuals we exhibit intelligence through the level of ability to learn, recognize, and solve
problems. Multiple Intelligence theory argues that human intelligence is not a single capacity,
but pluralistic abilities to solve a problem, create a product, or find and solve problems that are
of value. This theory has implications for accountability, especially related to the assessment of
learning outcomes in higher education. Learning outcomes are closely tied to a student’s choice
of major. Higher education institutions are under increasing pressure to demonstrate that students
are graduating with a degree of increasing value. Therefore, post-secondary schools need to be
purposeful with the knowledge, skills, and content they are teaching and assess whether learning
occurs. The first step in that process is ensuring that a student chooses the “right” major as early

as possible.
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CHAPTER 3. METHODS
Introduction

Chapter 1 introduced the study by providing the general background information of the
topic, statement of the problem, purpose of the study, research questions, and significance of the
study, limitations, and definition of terms. Chapter 2 provided a review of literature organized
into major sections that was utilized to determine the purpose of this study. Chapter 3 presents a
detailed description of the research methods used in this study and outlines five sections:
research design, population and sample selection, instrumentation, method of data collection and
the plan of analysis for the study.

Research Design

This study explored the potential relationship between multiple intelligence and academic
majors declared by undergraduate business students in the largest college at a mid-size public
university in the southeast. To determine these relationships, a quantitative study was performed
using data collected electronically. A survey research design was determined to be the most
effective method for gathering responses. This sample of students was chosen due to the fact
they had declared a business major and completed the Multiple Intelligence survey. The survey
was administered to participants via email using Qualtrics software after receiving IRB approval.
Participants were asked to check each item that reflected themselves. The research questions in
this study were explored using a quantitative research design and the data were analyzed to
examine relationships between variables. Participants were also asked to respond to academic
demographic questions (major, classification, grade point average) as well as demographic

questions (race/ethnicity, gender).
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Population and Sample

The study consisted of a convenience sample of 1447 undergraduate declared major
business students in the Harbert College of Business at Auburn University. The participants
reported their age as 19+ years with a minimum of 30 credit hours completed. Due to FERPA
and privacy concerns, participant anonymity was ensured through removal of all identifying
information. The Principal Investigator was the only person with access to view the data.

Instrumentation

The electronic survey used in this study consisted of two different sections (Appendix 1).
These items were used to determine relationships between specific variables. The first section
contained five demographic questions where participants were asked to note the following:
academic classification, race/ethnicity, gender, academic major, and grade point average. The
questions in the first section of the survey asked respondents to indicate which statement best
represented their response to each of the five demographic questions. Years pursuing a degree
and nationality were not examined in this study.

The next section measured Multiple Intelligence (MI) through Armstrong’s 2000
instrument Multiple Intelligences Inventory for Adults (MIIA). Armstrong adapted this
instrument from Shearer’s 1999 inventory Multiple Intelligences Developmental Assessment
Scales (MIDAS). The MIIA (Appendix 2) and MIDAS (Appendix 3) both consist of questions that
inquire about developed skill, levels of participation, and enthusiasm for a wide variety of
activities that are a part of daily life. Responses result in scores for eight scales, representing
each of Gardner’s eight intelligences. Numerous studies have investigated the reliability and
validity of the MIDAS (Shearer & Luzzo, 2009, p.7) finding it to be a psychometrically sound

instrument with high internal reliability. The answer choices for the second section were “Agree”
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and “Disagree.” Participant responses were recoded for ten survey items in each of the eight
multiple intelligences. Data from both sections were utilized and analyzed in an effort to answer

each of the four research questions.

Data Collection

The research was approved by Auburn University Institutional Review Board (IRB #19-
141). Approval forms are displayed in Appendix 4. This study gathered data from this population
electronically using the Qualtrics platform taking no more than 15 minutes to complete the entire
survey. An invitation was sent to individuals inviting them to participate in the research study
electronically. The invitation contained information detailing the study and information
regarding the principal investigator and faculty advisor. The students who choose to follow the
link provided, accessed the information letter electronically. This information letter (Appendix 5)
was utilized as consent for participation. If the letter was declined, the survey was exited, as
participation was completely voluntary and there was no consequence for not participating. If the
letter was accepted, participants completed the survey electronically with the option to exit the

survey at any time. Upon submission, the participant was thanked for their participation.

Data Cleaning
The data was exported from Qualtrics into a comma separated values (CSV) file. This file
was imported into Excel (Appendix 6). The following data was removed from the analysis:

e Data for subjects who did not want to be included in the study.
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e Data for subjects who did not complete significant portions of the survey.

The following data was cleaned:

e GPA data containing non-numeric values (e.g., NA, not sure, etc.) were converted to null

values.

e A GPA of 5.2 was converted to null value

e A GPA entered as “2.8 or 2.9” was converted to 2.85

e A GPA entered as “around 2.6” was converted to 2.6

e A GPA 0f 0.03 was converted to null value

e A GPA entered as “~2.7” was converted to 2.7

o A GPA entered as “’2.32” was converted to 2.32
The cleaned data was loaded into a Jupyter notebook for processing with the python
programming language and pandas’ statistical libraries. The cleaned data was scored to
determine the predominant intelligence of the subject. In this survey, multiple intelligences could
be equally dominant. Consequently, the data was initially partitioned into two sets. One set
contained responses from students who had a single highest intelligent score (i.e., one of the
multiple intelligences scores was larger than all the other intelligences scores). The second set
contained responses from students who had two or more scores that tied for the highest
intelligences score.

Due to the statistical techniques used in this study (described in the next chapter), only

the first data set for students with a single highest intelligence score could be analyzed. However,
exploratory analyses were conducted to identify differences in the two sample populations.

The code used to clean and organize the data is included in Appendix 7.
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Research Question

Statistical Analysis

Data Retrieved from
Question Set

1. Is there a relationship between a
business student’s academic major and
their multiple intelligence?

Chi-square

test of independence
Chi-square
goodness of fit test

Q5 (Major)
Q7-Q93 MIDAS/MIIA

2. Is there a relationship between a
business student’s gender and their
multiple intelligence?

Chi-square

test of independence
Chi-square
goodness of fit test

Q4 (Gender)
Q7-Q93 MIDAS/MITA

3. Is there a relationship between a
business student’s race/ethnicity and
their multiple intelligence?

Chi-square
test of independence™

Q3 (Ethnicity)
Q7-Q93 MIDAS/MITA

4. Is there a relationship between a
business student’s academic
classification and their multiple
intelligence?

Chi-square
test of independence

Q2 (Class)
Q7-Q93 MIDAS/MITA

*There was not enough data to calculate the Chi-square statistic to test Research Q3.

Table 1: Research Question Matrix

This chapter presented the purpose of the study, stated research questions, detailed the
design of the study, described the population and sample, discussed instrumentation of this study,

and outlined data collection and analysis methods. Survey and data collection procedures were

Summary

approved by the Institutional Review Board (IRB). All data were stored securely in online

portals. Chapter 4 presents the analysis of the data.
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CHAPTER 4: DATA ANALYSIS

Introduction

Chapter 1 introduced the study by providing the general background information of the
topic, statement of the problem, purpose of the study, research questions, and significance of the
study, limitations, and definition of terms. Chapter 2 provided a review of the literature
organized into major sections that were utilized to determine the purpose of this study. Chapter 3
presented a detailed description of the research methods used in this study and outlined five
sections: research design, population and sample selection, instrumentation, method of data
collection, and the plan of analysis for the study. This chapter presents the findings of this
quantitative study based on instruments used to survey the sample population.

Purpose of the Study

The purpose of this study was to examine relationships between multiple intelligence and
academic major within a business school setting at a major university in southeast Alabama.
Data was also compared across race/ethnicity, gender, and academic classification.

In the Harbert College of Business, undergraduate students declare their major after 30
credit hours. The options include eight different majors: Accounting, Business Administration,
Business Analytics, Finance, Information Systems, Management, Marketing, and Supply Chain.
Students provide their standardized test scores and high school grade point average as
qualifications to be admitted to college. Howard Gardner (1983) posited that there are eight
Multiple Intelligences that should also be considered including Linguistic (words and language),

Logical-Mathematical (logic and numbers), Musical (music, sound, and rhythm), Bodily-
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Kinesthetic (body and movement), Spatial-Visual (images and space), Interpersonal (other
people's feelings), Intrapersonal (self-aware), and Naturalist (natural environment).

By analyzing multiple intelligences in business students, this research can aid students in
their appraisal of their skills and abilities in relationship to their academics and career path. In
addition, the results of this research will help educators and career coaches to articulate the types
of intelligences that are specific to majors and careers.

Research Questions

The following research questions were used in this study:

1. Is there a relationship between a business student’s academic major and their
multiple intelligence?

2. Is there a relationship between a business student’s gender and their multiple
intelligence?

3. Is there a relationship between a business student’s race/ethnicity and their
multiple intelligence?

4. Is there a relationship between a business student’s academic classification and

their multiple intelligence?

The analyses detailed in this chapter are used to directly respond to each of the four
research questions based on participant responses. The research questions posited in this study
were tested using a Chi-square test for independence. This test requires that an observation
appears in only one row and column, so only the subjects who had one intelligence score that
was greater than all other intelligence scores for that subject were used. Hereafter, this highest

intelligence score is referred to as the student’s primary intelligence category.
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The chi-square test for independence is used when a data set of size N can be placed in an r x
c contingency table, where each observation in N can be classified according to two criteria.
Loosely stated, the null hypothesis for the chi-square test says that the rows and columns
represent two independent classification schemes. There are r categories (rows) for the first
criterion, and c categories (columns) for the second criterion. Each observation in N is classified
according to the two criteria and thus ends up being placed in a particular cell in the r x ¢
contingency table. The cell entries represent the number of observations belonging to that cell.
For each cell, an expected number of observations in each cell if there is no relationship between
the two criteria can be calculated. The Chi-square test statistic is based on the differences
between the observed cell values and the expected cell values under an assumption of
independence between the criteria. If the criteria are truly independent, then the difference
between the observed cell values and the expected cell values will be small. Thus, a large chi-
square statistic is indicative that some relationship between the criteria exists. A nominal scale of
measurement is all that is required, although higher scales may be used. For more information
about the chi-square statistic and how it is used, see Conover (1980).

Most statisticians advise that this test should not be used when

1. the expected number of observations in a cell is less than 5 for 2x2 tables and

2. when the percentage of cells with an expected number of observations less than 5 exceeds

20%for tables larger than 2x2.

Research Question 1
To test Research Question 1, a Chi-square test for the independence of MAJOR and

INTELLIGENCE was performed. Only the seven MAJOR identifiers for which there was
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adequate data were included. The test that MAJOR is independent of INTELLIGENCE was
rejected (p-value = 5.73x107, dof = 42, X>= 102.49), but the number of cells with an expected
value of less than 5 exceeded 20%. Next the Natural Intelligence category was dropped because
only one cell had an expected value greater than or equal to 5, and the test was executed again.
Again, the test that MAJOR is independent of INTELLIGENCE was rejected (p-value=1.13x10"

6 dof=36,X?=91.11). To examine this further, the Linguistic Intelligence category was dropped

because it had many cells with an expected value of less than 5. The test was rerun. Again, the

test that MAJOR is independent of INTELLIGENCE was rejected (p-value = 2.18x10°, dof =

30, X%=79.68). This result indicates there is some relationship between MAJOR and

INTELLIGENCE.

To explore each case further, a crosstabulation of the differences in the observed cell

values vs the expected cell values for each MAJOR was created. Large differences indicate

where the data is not what one would expect if the variables were independent.

LogMath Spatial BodKin Music Interper Intraper
ACCT -4.31 -1.07 -4.48 6.95 2.67 0.25
BUAL 8.54 0.17 -2.32 -2.63 -1.56 -2.21
FINC 18.65 2.97 -8.50 -7.95 -4.39 -0.77
MNGT -9.18 -3.31 6.35 4.53 -2.10 3.71
MKTG -22.89 0.39 13.62 -3.34 9.98 2.24
SCMN -1.51 1.75 0.22 4.52 -3.89 -1.09
ISMN 10.70 -0.89 -4.88 -2.09 -0.70 -2.14

Table 2: Crosstabulation of Differences (observed — expected) in Major by Intelligence

Category

This data is more easily examined by creating a heatmap of the crosstabulation.
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Heatmap of MAJOR (Natural and Ling dropped) difference observations

ISMN SCMN METG MNGT FINC BUAL ACCT

LogMath Spatial BodKin Music Interper Intraper

Figure 1: Heatmap of Differences by Major (Natural & Linguistic Intelligences removed)

The heatmap shows a large positive difference in the Logical-Mathematical Intelligence
category for Finance majors (positive 19), Information Systems majors (positive 11), and
Business Analytics majors (positive 8.5). In other words, there were 19 more Finance majors
than one would expect for whom Logical-Mathematical Intelligence was the primary intelligence
category. Similarly, there were 11 more Information Systems majors and 8-9 more (the expected
value calculation can result in fractional values) Business Analytics majors in this category than
one would have expected if no relationship existed.

There is a large negative difference for Marketing majors (negative 23). There was
nothing to note in the relationship between Spatial intelligence and academic majors in business.
The Bodily-Kinesthetic Intelligence category had a large positive difference for Marketing
majors (positive 14) and a large negative one for Finance majors (negative 8.5). The Musical

Intelligence category showed a negative difference (negative 8) for Finance majors, while the
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Interpersonal Intelligence category shows a large positive difference (positive 10) for Marketing
majors. There was nothing to note in the Intrapersonal Intelligence category.

To explore these relationships further, the distributions of data for each business major
were examined more closely. Tables were created to examine the distributions of the majors

across the intelligences (i.e., the major percentages sum to 100%).

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
ACCT 1.12 20.22 4.49 15.73 29.21 20.22 6.74 2.25
Table 3: Percent of Accounting Majors in each Intelligence Category

Heatmap of ACCOUNTING x INTELLIGEMCE % Distribution
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Figure 2: Heatmap of Accounting Major Intelligences Distribution (%)

The strongest intelligence category for Accounting majors is the Music Intelligence
category, with slightly over 29% of them scoring in this category for their primary intelligence
category. Two other categories where Accounting majors appear strongly are the Logical-
Mathematic Intelligence category and the Interpersonal Intelligence category at 20% each. This
is unsurprising that the patterns of Musical Intelligence category appear in Accounting majors, as
well as also appearing in the Logical-Mathematical Intelligence category, as an ability to find
patterns underlies both musical and mathematical aptitudes. Interestingly, Accounting majors
also appear strongly in Interpersonal Intelligence category, refuting the stereotype of the

introverted Accountant.
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If there is no relationship between the choice of Accounting as a major and the
intelligence categories, then the number of students in each intelligence category should be more
or less the same. Statistically, one would say the observed values should follow a uniform
distribution. A Chi-square goodness-of-fit test can be used to test whether the observed values
differ enough from what would be expected if they come from a uniform distribution. The Chi-
square goodness-of-fit test resulted in a Chi-square value of 23.67, dof =5, p-value = 0.00025,
indicating the observed values are not representative of a uniform distribution. This result
indicates there is some relationship between the choice of major and the intelligence categories.
This test excluded the Linguistics and Natural Intelligence categories to maintain consistency

with the earlier analysis.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%

BUAL 3.7 3889 5.56 14.81 14.81 12.96 1.85 741

Table 4: Percent of Business Analytics Majors in each Intelligence Category

Heatmap of BUS ANALYTICS x INTELLIGENCE % Distribution
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Figure 3: Heatmap of Business Analytics Major Intelligences Distribution (%)

There is a large majority, 39%, of Business Analytics majors whose primary intelligence
category is the Logical-Mathematics Intelligence category. This intuitively makes sense, given
the nature of Business Analytics students.

If there is no relationship between the choice of Business Analytics as a major and the

intelligence categories, then the number of students in each intelligence category should be more
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or less the same. The Chi-square goodness-of-fit test resulted in a Chi-square value of 30.5, dof =
5, p-value = 1.1756x107, indicating the observed values are not representative of a uniform
distribution. This result indicates there is some relationship between the choice of major and the
intelligence categories. This test excluded the Linguistics and Natural Intelligence categories to

maintain consistency with the earlier analysis.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
FINC 5.86 31.8 6.69 16.32 17.15 14.64 5.86 1.67
Table 5: Percent of Finance Majors in each Intelligence Category

Heatmap of FINANCE x INTELLIGENCE % Distribution
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Figure 4: Heatmap of Finance Major Intelligences Distribution (%)

Finance majors also appeared strongly in Logical-Mathematics Intelligence at 32%. This
is not surprising, as these students also are talented in mathematics.

If there is no relationship between the choice of Finance as a major and the intelligence
categories, then the number of students in each intelligence category should be more or less the
same. The Chi-square goodness-of-fit test resulted in a Chi-square value of 68.28, dof =5, p-
value = 2.340x10"3, indicating the observed values are not representative of a uniform
distribution. This result indicates there is some relationship between the choice of major and the
intelligence categories. This test excluded the Linguistics and Natural Intelligence categories to

maintain consistency with the earlier analysis.
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Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%

MNGT 4.58 17.56 3.05 25.19 24.43 15.27 9.16 0.76

Table 6: Percent of Management Majors in each Intelligence Category

Heatmap of MANAGEMENT x INTELLIGENCE % Distribution
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Figure 5: Heatmap of Management Major Intelligences Distribution (%)

Unlike the Finance majors (noted above), the primary intelligence category of
management majors covered four Intelligence categories: Logical-Mathematical, Bodily-
Kinesthetic, Musical, and Interpersonal. This distribution may result from the lack of a
straightforward “management intelligence” category in this instrument.

If there is no relationship between the choice of Management as a major and the
intelligence categories, then the number of students in each intelligence category should be more
or less the same. The Chi-square goodness-of-fit test resulted in a Chi-square value of 30.94, dof
=5, p-value = 9.646x1078, indicating the observed values are not representative of a uniform
distribution. This result indicates there is some relationship between the choice of major and the
intelligence categories. This test excluded the Linguistics and Natural Intelligence categories to

maintain consistency with the earlier analysis.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%

MKTG 1.99 9.93 5.96 29.8 19.21 23.84 7.95 1.32

Table 7: Percent of Marketing Majors in each Intelligence Category
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Heatmap of MARKETING = INTELLIGENCE % Distribution
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Figure 6: Heatmap of Marketing Major Intelligences Distribution (%)

Most Marketing majors (30%) have the Bodily-Kinesthetic Intelligence category as their
primary intelligence category. For students going into sales, this result is not surprising. The low
percentages of this major in the Linguistic and Spatial Intelligences is interesting considering the
considerable number of students in this major choosing a career in advertising and marketing of
products and services. It is also important to note that only 24% of this major have Interpersonal
Intelligence category as their primary intelligence category, with careers in marketing, a sizable
portion of their day-to-day operations involve people.

If there is no relationship between the choice of Marketing as a major and the intelligence
categories, then the number of students in each intelligence category should be more or less the
same. The Chi-square goodness-of-fit test resulted in a Chi-square value of 43.53, dof =5, p-
value = 2.879x108, indicating the observed values are not representative of a uniform
distribution. This result indicates there is some relationship between the choice of major and the
intelligence categories. This test excluded the Linguistics and Natural Intelligence categories to

maintain consistency with the earlier analysis.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
SCMN 0.9 23.42 7.21 20.72 25.23 13.51 541 3.6
Table 8: Percent of Supply Chain Management Majors in each Intelligence Category
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Heatmap of SUPPLY CHAIN MANAGEMENT x INTELLIGENCE % Distribution
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Figure 7: Heatmap of Supply Chain Management Major Intelligences Distribution (%)

Many Supply Chain majors have a primary intelligence category of Musical Intelligence
(25%), Logical-Mathematical Intelligence (23%), and Bodily-Kinesthetic (21%). Considering
this major involves purchasing, logistics, transportation of product, the patterning in music and
Logical-Mathematical intelligence provides for success of these students in this field. Careers in
this field also have a great deal of movement (Bodily-Kinesthetic) more than sitting behind a
desk.

If there is no relationship between the choice of Supply Chain Management as a major
and the intelligence categories, then the number of students in each intelligence category should
be more or less the same. The Chi-square goodness-of-fit test resulted in a Chi-square value of
24.98, dof = 5, p-value = 0.0001, indicating the observed values are not representative of a
uniform distribution. This result indicates there is some relationship between the choice of major
and the intelligence categories. This test excluded the Linguistics and Natural Intelligence

categories to maintain consistency with the earlier analysis.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
g 2 P

ISMN 0.0 59.38 3.12 6.25 15.62 15.62 0.0 0.0

Table 9: Percent of Information Systems Majors in each Intelligence Category
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Heatmap of INFORMATION SYSTEMS MANAGEMENT x INTELLIGENCE % Distribution
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Figure 8: Heatmap of Information Systems Major Intelligences Distribution (%)

A majority of the Information Systems majors (59%) have Logical-Mathematical
Intelligence as their primary intelligence category. In addition, this major also scored high in the
Musical Intelligence category and the Interpersonal Intelligence category at 16%.

If there is no relationship between the choice of Information Systems Management as a
major and the intelligence categories, then the number of students in each intelligence category
should be more or less the same. The Chi-square goodness-of-fit test resulted in a Chi-square
value of 46.00, dof = 5, p-value = 9.082x107, indicating the observed values are not
representative of a uniform distribution. This result indicates there is some relationship between
the choice of major and the intelligence categories. This test excluded the Linguistics and
Natural Intelligence categories to maintain consistency with the earlier analysis.

The percentage of each major in an intelligence category (i.e., the column percentages

sum to 100%) was also calculated.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
ACCT 3.70 9.09 8.89 8.54 15.38 13.24 11.76 11.76
BUAL 7.41 10.61 6.67 4.88 4.73 5.15 1.96 23.53
FINC 51.85 38.38 35.56 23.78 24.26 25.74 27.45 23.53
MNGT 22.22 11.62 8.89 20.12 18.93 14.71 23.53 5.88
MKTG 11.11 7.58 20.00 27.44 17.16 26.47 23.53 11.76
SCMN 3.70 13.13 17.18 14.02 16.57 11.03 11.76 23.53
ISMN 0.0 9.6 2.22 1.22 2.96 3.68 0.0 0.0

Table 10: Percent of Majors in each Intelligence Category
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Heatmap of MAJOR x INTELLIGENCE (columns sum to 100)
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Figure 9: Heatmap of Major x Intelligence

In the Linguistic Intelligence category, 52% of the subjects were Finance majors, while
22% were majoring in Management. Finance majors made up 38% of the subjects in the Logical-
Mathematical Intelligence category and 36% in the Spatial Intelligence category. The Bodily-
Kinesthetic Intelligence category had large percentages of Marketing and Finance majors, 27%
and 24%, respectively.

In the Musical Intelligence category, 24% of the subjects were majoring in Finance,
while both Finance and Marketing were 26% of the subjects for whom the Interpersonal
Intelligence category was the primary category. The Intrapersonal Intelligence category was
made up of 27% Finance majors, 24% Management majors, and 24% Marketing majors. Natural
intelligence had Business Analytics, Finance, and Supply Chain Management majors with 24%
each.

The percentage of each major in each intelligence category (i.e., all percentages in the

table sum to 100%) and the percentage of majors in each intelligence were calculated.

83



Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
ACCT 0.12 2.23 0.50 1.73 3.22 2.23 0.74 0.25
BUAL 0.25 2.60 0.37 0.99 0.99 0.87 0.12 0.50
FINC 1.73 9.42 1.98 4.83 5.08 4.34 1.73 0.50
MNGT 0.74 2.85 0.50 4.09 3.97 2.48 1.49 0.12
MKTG 0.37 1.86 1.12 5.58 3.59 4.46 1.49 0.25
SCMN 0.12 3.22 0.99 2.85 3.47 1.86 0.74 0.50
ISMN 0.0 2.35 0.12 0.25 0.62 0.62 0.0 0.0

Table 11: Overall Percent of Majors in each Intelligence Category
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Figure 10: Heatmap of Major x Intelligence (%)

Heatmap of MAJOR x INTELLIGENCE (% add to 100)
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Although subjects were not required to indicate their GPA, the average GPA for each

major and intelligence combination was calculated with the data supplied.

Ling LogMath Spatial BodKin Music Interper Intraper Natural
ACCT 3.23 (1) 3.10 (13) 2.61(2) | 324(12)|3.11(19) | 3.39(5) 3.07(4) 3.36 (2)
BUAL 3.20 (1) 3.15(13) 3.05(2) 3.30(7) | 3.47(7) 3.39(3) 4.00 (1) 3.12 (2)
FINC 3.17 (12) 3.18(59) | 2.82(13) | 3.09(30) | 3.06(34) | 3.13(28) | 3.16(10) 3.38(4)
MNGT 2.98 (4) 3.05 (15) 230(2) | 2.78(25) | 2.88(25) | 3.05(12) 3.00 (8) 3.81 (1)
MKTG 2.86 (3) 3.20 (10) 330(3) | 2.97(27) 1 2.73(18) | 3.12(28) | 3.04(10) 1.70 (1)
SCMN 2.80 (1) 2.99 (15) 3.07(6) | 3.04(13) | 2.92(19) | 2.93(11) 2.79 (6) 3.62 (2)
ISMN 0.0 (0) 3.15 (15) 2.30(1) 2.80(1) | 3.12(4) 2.94(2) 0.0 (0) 0.0 (0)

Table 12: Average GPA (number of subjects) by Major in each Intelligence Category
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Heatmap of MAJOR x INTELLIGENCE GPA
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Figure 11: Heatmap of Major GPA x Intelligence

In this case, the table (Table 11) may be easier to interpret than the heatmap. The data indicates
that the single Business Analytics major whose primary intelligence category is Interpersonal
Intelligence has a 4.0 GPA average. The Management major whose primary intelligence
category is the Natural Intelligence category has a GPA of 3.8. Notably, the 59 Finance majors
whose primary intelligence category is Logical-Mathematical Intelligence have a solid GPA of
3.18, and the 15 Information Systems majors whose primary intelligence category is Logical-
Mathematical also have a respectable 3.15 GPA. Due to the lack of data from all subjects, firm

conclusions cannot be drawn.

Research Question 2

A crosstabulation was run to determine the number of observations in each cell.
To test Research Question 2, a Chi-square test for the independence of GENDER and
INTELLIGENCE was performed. Due to few data points for subjects who did not identify as

either Male or Female, only males and females were analyzed. The test that GENDER is
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independent of INTELLIGENCE was rejected (p-value = 0.032, dof = 7, X>= 15.32). There is

some relationship between GENDER and INTELLIGENCE.

To explore this result further, a heatmap of the differences in the observed cell values vs

the expected cell values was produced. The differences show where the data is not what one

would expect if the variables were independent.

Ling LogMath | Spatial | BodKin | Music Interper | Intraper | Natural
Male 1.75 16.46 2.52 -2.08 -0.30 -9.03 -8.09 -1.23
Female -1.75 -16.46 -2.52 2.08 0.30 9.03 8.09 1.23

Table 13: Crosstabulation of Differences (observed — expected) Gender by Intelligence

Category

Heatmap of GEMDER. difference observations

Male

Female

LogMath Spatial BodKin Music Interper Intraper MNatural

Figure 12: Heatmap of Gender Difference Observations
The Logical-Mathematical Intelligence category shows 16 more males and 16 fewer
females than would be expected if no relationship exists. Similarly, the Interpersonal and

Intrapersonal Intelligence categories have 9 and 8 fewer males, and 9 and 8 more females.

To explore these relationships further, the distributions of data were examined more
closely. Tables were created to examine the distributions of the genders across intelligences (i.e.,

the gender percentages sum to 100%).
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Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
Male 3.73 28.01 6.02 19.92 21.16 14.73 4.56 1.87

Table 14: Percent of Males in each Intelligence Category

Heatmap of GENDER x INTELLIGEMCE % Distribution

28 & 20 21
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Figure 13: Heatmap of Gender (Male) x Intelligence (%)

The largest distributions of males were in the Logical-Mathematical Intelligence category
with 28.01%, followed by the Musical Intelligence category at 21.16%, and the Bodily-

Kinesthetic Intelligence category at 19.92%.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
Female 2.82 19.44 4.7 21.0 21.32 19.44 8.78 2.51

Table 15: Percent of Females in each Intelligence Category

Heatmap of GENDER x INTELLIGEMCE % Distribution
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Figure 14: Heatmap of Gender (Female) x Intelligence (%)

The largest number of females were in the Musical Intelligence category with 21.32%,
followed by the Bodily-Kinesthetic Intelligence category at 21.00%, and the Logical-
Mathematical Intelligence category at 19.44%. Both males and females skew toward the same
three intelligence categories, but in a different order and with the female intelligences ranked
closely together.

If there is no relationship between the gender and the intelligence categories, then the
number of students in each intelligence category should be more or less the same. The Chi-
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square goodness-of-fit test for male gender resulted in a Chi-square value of 258.52, dof =7, p-

value = 4.263x107%2, indicating the observed values are not representative of a uniform

distribution. This result indicates there is some relationship between male gender and the

intelligence categories. Similarly, the Chi-square goodness-of-fit test for female gender resulted

in a Chi-square value of 131.28, dof = 7, p-value = 3.39x10"%, indicating the observed values are

not representative of a uniform distribution. This result indicates there is some relationship

between female gender and the intelligence categories.

As was done with the data for the MAJOR, the percentage of each gender in an

intelligence category (i.e., the column percentages sum to 100%) was also calculated.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
Male 66.67 68.18 64.44 58.9 60.0 52.59 43.14 52.94
Female 33.33 31.31 33.33 41.1 40.0 45.93 54.90 47.06
Non- 0.0 0.51 2.22 0.0 0.0 0.74 0.0 0.0
binary
Prefer 0.0 0.0 0.0 0.0 0.0 0.74 1.96 0.0
NA
Table 16: Percent of All Genders in each Intelligence Category
Heatmap of Gender x INTELLIGENCE {columns sum to 100]
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Figure 15: Heatmap of All Genders x Intelligence (%)
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Males dominate the Logical-Mathematical Intelligence category with 68%, the Linguistic

Intelligence category with 67%, and the Spatial Intelligence category with 64%. Females are the

majority in the Intrapersonal Intelligence category with 55%, the Natural Intelligence category

with 47%, and the Interpersonal Intelligence category with 46%.

The percentage of each gender in each intelligence (i.e., all percentages in the table sum

to 100%) and the percentage of majors in each intelligence were calculated.

Ling% | LogMath% | Spatial% | BodKin% | Music% | Interper% | Intraper% | Natural%
Male 2.23 16.75 3.60 11.91 12.66 8.81 2.73 1.12
Female 1.12 7.69 1.86 8.31 8.44 7.69 3.47 0.99
Non- 0.0 0.12 0.12 0.0 0.0 0.12 0.0 0.0
binary
Prefer 0.0 0.0 0.0 0.0 0.0 0.12 0.12 0.0
NA
Table 17: Overall Percent of Gender in each Intelligence Category
Heatmap of GENDER x INTELLIGENCE (all cells add to 100)
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Figure 16: Heatmap of All Genders x Intelligence
The average GPA for each gender and intelligence combination was calculated.
Ling LogMath Spatial | BodKin | Music Interper | Intraper | Natural
Male 2.95 3.12 (56) 3.18 | 3.00(15) 3.06 | 2.95(81)| 3.28(6)| 2.71(19)
(66) (16) (96)
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Female

3.10
(48)

3.16 (43)

2.97
(22)

3.26 (7)

3.30
(44)

3.07 (46)

3.26 (6)

3.15(9)

Table 18: Average GPA (number of subjects) by Gender in each Intelligence Category

Male
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Figure 17: Heatmap of Average GPA by Gender in each Intelligence Category

Males whose primary intelligence category was the Intrapersonal Intelligence category

had an average GPA of 3.3. Those whose primary intelligence category was the Spatial

Intelligence category have a 3.2 GPA average. Females whose primary intelligence category was

Bodily-Kinesthetic, Musical, or Intrapersonal had an average GPA of 3.3, followed by a 3.2

average GPA for females whose primary intelligence category is Logical-Mathematical.

Research Question 3

Before testing Research Question 3, a crosstabulation was run to determine the number of

observations in each cell.

Ling LogMath | Spatial | BodKin | Music | Interper | Intraper | Natural
Far/Amer 0 6 1 5 7 3 6 0
Asia/Amer 9 33 11 12 17 2 10 7
Hispanic 0 4 2 1 6 3 1 0
Multi 0 2 2 0 0 1 0 0
Native 0 0 0 0 0 1 0 0
Amer
Pac Island 0 1 0 0 0 0 0 0
White 16 149 28 142 137 124 33 9
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None 0 0 0 0 2 1 0 0
Indicated

Declined 2 4 1 4 1 1 1 1
Table 19: Crosstabulation of Ethnicity by Intelligence Category

The data is so overwhelmingly concentrated in one ethnicity that 75% of expected values were
less than 5 (54 out of 72 values), far exceeding the recommended threshold of 20%. This data

could not be tested for a relationship.

Research Question 4
Before testing Research Question 4, a crosstabulation was run to determine the number of
observations in each cell. Twenty-one percent of the cells contain fewer than 5 data points,

technically exceeding the recommended upper bound of 20%. However, a Chi-square test was

performed to explore the data.

Ling LogMath | Spatial | BodKin | Music | Interper | Intraper | Natural
Freshman 2 14 3 13 7 11 2 3
Sophomore 13 86 20 81 75 73 22 7
Junior 4 57 9 46 50 36 18 4
Senior 8 42 13 24 38 16 9 3

Table 20: Crosstabulation of Class by Intelligence Category

The test that CLASS is independent of INTELLIGENCE could not be rejected (p-value =

0.31, dof = 21, X*=23.75).

Data Exploration of Multiple Intelligences
Several analyses were run to look at single intelligence versus multiple intelligences. A
chi-square analysis was performed to determine whether the occurrence of single or multiple

intelligence maximum scores was related to gender. No significant difference was found (p-value
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=0.315, dof = 1, X?>=1.01). In other words, whether a subject had only one maximum
intelligence score or many was unrelated to the subject’s gender.

A similar analysis was performed to explore any relationship between major and the
occurrence of multiple maximum intelligences. Again, no significant difference was found (p-
value = 0.219, dof = 6, X*>= 8.27). In other words, whether a subject had only one maximum
intelligence score or many was unrelated to the subject’s major choice.

Finally, the same analysis was performed to explore any relationship between the
subject’s class and multiple maximum intelligences. As with the other analyses, no relationship
was found (p-value=0.558, dof = 3, X*=2.07). In other words, whether a subject had only one

maximum intelligence score or many was unrelated to the subject’s classification.
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CHAPTER 5. DISCUSSION AND CONCLUSIONS
Introduction

Chapter 1 introduced the study by providing the general background information of the
topic, statement of the problem, purpose of the study, research questions, and significance of the
study, limitations, and definition of terms. Chapter 2 provided a review of literature organized
into major sections that was utilized to determine the purpose of this study. Chapter 3 presented a
detailed description of the research methods used in this study and outlined five sections:
research design, population and sample selection, instrumentation, method of data collection and
the plan of analysis for the study. Chapter 4 detailed the findings of this quantitative study based
on instruments used to survey the sample population. The analysis detailed in that chapter was
used to directly respond to each of the four research questions based on participant responses.
This chapter, Chapter 5, summarizes the study, discusses implications within the limitations of
this research, and recommends areas for future research.

Purpose of the Study

The purpose of this study was to examine relationships between multiple intelligence and
academic major within a business school setting at a major university in Southeast Alabama.
Data were compared across race/ethnicity, gender, and academic classification.

By analyzing multiple intelligences in business students, this research can aid students in
their appraisal of their skills and abilities in relationship to their academics and career path. In
addition, this research will help educators and career coaches to articulate the types of
intelligences that are specific to majors and careers.

Research Questions

The following research questions were examined in this study:
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1. Is there a relationship between a business student’s academic major and their
multiple intelligence? Result: A relationship was found between students’
academic major and primary intelligence category.

2. Is there a relationship between a business student’s gender and their multiple
intelligence? Result: A relationship was found between students’ gender and
primary intelligence category.

3. Is there a relationship between a business student’s race/ethnicity and their
multiple intelligence? Result: There was not enough variation in the data to test
this relationship.

4. Is there a relationship between a business student’s academic classification and
their multiple intelligence? Result: No relationship was found between students’
academic classification and their primary intelligence category.

Limitations

This study is not without limitations. A convenience sample was used. Data was collected
from only business students instead of the entire student population which includes engineering,
liberal arts, education, and other majors. In addition, data was only collected from students in a
business school at a single university in the southeastern United States.

Due to the statistical method used the study only examined a single, primary intelligence
category. This approach may not reflect the full impact of Gardner’s multiple intelligence
categories. Bias in the data collected stems from the fact that students are admitted to the
university based on SAT and ACT scores which reflect Logical and Mathematical intelligence
capability. Another potential Post analysis, other important variables were identified for which

data was not collected (see future research section below).
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Contributions of the Study

This study contributes to the body of work that tests Gardner’s theory. Some of the
results from this study appear to confirm Gardner’s ideas. For example, the primary intelligence
category for many finance, business analytics, and information systems management majors was
Logical-Mathematical. Interestingly, the primary intelligence category for many accounting
majors was musical intelligence. This suggests that the patterns in musical transfer to accounting
as well. With respect to gender, more males had Logical Mathematical as their primary
intelligence category than females, however, more females had Interpersonal and Intrapersonal
intelligences as their primary intelligence category. These results suggest that a deeper

examination of Gardner’s Multiple Intelligence categories is warranted.

Recommendations

This study captures a point in the time that students are on campus. It does not consider
how they got to this point. An interesting study would capture data related to how many times
the students has changed majors, whether the student has changed colleges, whether the student
took a gap year, socio economic data, whether the student is nontraditional, whether the student
is first generation, and other variables that reflect life experiences.

In this study, students were not required to specify their GPA. Hence it was impossible to
determine whether the relationships found have a significant impact on performance as measured
by GPA. Consequently, replicating the study requiring GPA data could provide additional

insights.
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This study could be extended to include graduates to capture data on employment
outcome and satisfaction. This could provide insights regarding academic major and primary
intelligence category alignment on career outcomes and success.

Conclusion
There is a relationship between some majors and Gardner’s intelligence categories.
There is also a relationship between gender and Gardner’s intelligence categories. The data was
inadequate to determine a relationship between ethnicity and Gardner’s intelligence categories.
There is no relationship between academic class and Gardner’s intelligence categories.

This study examined the various multiple intelligence levels of undergraduate students
pursuing a post-secondary degree. The results of this research can provide insight into different
types of intelligence in order to increase flexibility in teaching methods and adult learning while
still providing a high-quality education. Factoring in the increasing cost of a post-secondary
degree, there is a growing importance of providing a quality student experience and
understanding of various learning methods in the higher education classroom. The current study
seeks to expand the body of knowledge of multiple intelligences in order to add additional
information and layers of student understanding of material. By expanding the research in
multiple intelligences, educators will be able to consider more than just a learner’s 1Q. By
understanding multiple intelligences, instructors may be able to better to adapt instruction,
teaching techniques, and motivation of their learners. Higher Education Administration may gain
valuable insight into varying ways students learn and process information, resulting in teaching
enhancement methods in the post-secondary environment. Further, this research may aid in the

development of continuing education for faculty and instructors in teaching methods.
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