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CHAPTER I
INTRODUCTION
Background of the Problem

Differences in students haVe‘ been observed, noted and expected because we are
all unique. Differences are particulariy evident in-a program involving flight training
where one-on-one instruction is the primary method. The Aviation Instructors Handbook
addresses such differences by noting “Flight instructors must be‘able to evaluate student
personality if they are to use appropriate techniques in the presentation of instruction”
(Federal Aviation Administration, 1977). This appfoach in the Aviation Instructor’s
Handbook is quite accurate, unfortunately, the explanation of student personalities in the
handbook is limited to discussions regarding anxiety and stress. This explanation does
not contribute to understanding the differences in students and how they address learning. -

Recently, many educators began to assess thé concept of learning styles, trying to
find answers to the question of why students are different (Davis, 1993) and how they
learn. Erickson and Strommer (1991) s‘tate that most teachers attempt to teach students
thev way they were taught and teach the students as if they all learn in the same manner.

This endless circle of learning must change.



Several studies and resources indicate that as students vary in their learning style
preferences, these nreferences have an impact on their chances to succeed (Claxton &
Murrell, 1987; Keefe, 1987, Kolb,>1984; NASSP, 1979; Swanson, 1995).

Thus, the important‘questic.)n becomes, do certain degree programs attract people
with all varieties of learning styles or do they tend to attract certain similar types of
students? Research on different degree programs indicates the latter (Laribee, 1994
Nourayi & Cherry, 1993, Borg & Shapiro, 1996;: Raven, Cano, Garton, & Shelhamer, |
1995; Cano & Garton, 1994, Stewar; & Felicett_i, 19.9‘2; ,Th_a’rp, 1993). It follows that
knowing the learning styles. of the students ina particnlar program can lead to an |
understanding of the students and how to créare a beﬁér learning environment. Cornesky
(1994) insists that to create a quality learning environment it is essential for professors to
know and understand learning styles. Whereas it is not feasible to match students of each
learning style to instructors with complenlentary teaching styles, knowing the make-up of
the student body can certainly guide instructors when deciding instructional strategies to
use in the classroom.

The Myers-Bri‘ggs Type Indicator (MBTI), based on Carl Jung’s theory of
psychological typé, has showno‘ver timeitis a valirl and reliable tool for determining a
person’s psychological preferences (Lawrence, 1993; Harvey, Murry & Stamoulis, 1995;
Myers & McCaulley, 1985). Because leé.rning preferences and teaching styles can be
linked to psychologicnl preferences, knowing thé distribution of psychological types of
students should be used as a guide for the development of more effective teaching
methods. The literature suggests that people with certain psychological types are

attracted to, or are at least, more successful in particular fields of study.



Statement of the Problem

The literature suggests that people with certain personality types may be attracted
to certain collegiate programs. Because of the relationship between teaching methods,
learning styles, and achievemeht a need exists to know the>distributio-r‘1 of the
psychologic}al type within students of a particular degree program. Success or failure in a
college program can fesult from, at leést in pé.rt, to ;[he learning styles of sfudents. Ifa
mismatch occurs Between the learning ‘preferenceé of the students and the teaching‘ styles,
then students can be af a greater disadvanfage‘than when a mismatch does not occur.

Teachers who are not aware of the learning preferences and needs of their students
may be, albeit unknowingly, créating a situation wheré studénts_ are not able to learn in
their best manner. By understanding the distribution of the type of learners, teachers can
then understand learning preferencés associated with préferred types (Fairhurst &
Fairhursf, 1995, Keirsy & Bates, 1984; Lawrence, 1993). Once learning preferences are
known, teaching methods can be adjusted to create a classroom environment wﬁich

fosters higher achievement.
Purpose

The purpose of this study is to determine the distvri'buvtidn'of psychological types of
students enrolled ina professional pilot baccalaureate degree program. This study also
will determine the students’ attitudes regarding various teaching methods used by faculty

and instructors in this degree program.



Objectives

This study has three objectives. First, it is hypothesized that the distribution of
psychological types of students enrqlled in a professional pilot baccalaureate degree will
differ from the distribution of psychological types of students found in the general,
traditional age college population. Second, it 1s .‘furthe,r hypothesized that signiﬁcant
differences exist betwgen seniors and each of the other three ‘classiﬁ"cations and between
the total sample and each of the classifications.

A third hypothesis is that significant differences occur in student attitudes towards

various teaching methods that can baséd upon their psychological type preferences.
Assumptions

The students who participate in this study are assumed to be psychologically
normal and well »adjusted.’ It is further assumed that the students who complete the MBTI
and the questionnaire will do so in an honest and open manner. The students who

participate are assumed to be in the degree program of their own volition and desire.
- Scope and Limitations

Thé scope of this study is limited to students irtvcollegiate aviation programs that
provide professional preparation to become a career pilot as part of a four year academic
degree. Students are self-selected into this program axtd are not screened except for
admission standards based upon high school grades, class ranking, and SAT scores. This

study may not be generalized to students who are learning how to fly while enrolled in



other college degree programs or to students who are learning how to fly outside of an
academic environment.

Because this is not a longitudinal study, the méthod to determine if a shift in type
distributions was to.compare the distribution of seniors to each of the other
classiﬁcativoﬁs. It was assumed that if certaih types drc;pped out over the course of the
four years that it would apply to all cohorts equally and not be spféiﬁc to any one cohort.

Itis acknoWledged that students’ responses ‘or'i the survey instrument might be |
influenced be the fact they will be in a classroom setting and"may not feel totally relaxed.
Participants may try to‘g‘ive expected answers rather than those that reflect true feelings.

Another caution to c‘oﬁsider is fhat some of the éubjects are in the age group
affeétéd by test-retest ‘reliabil'ity. Myers and 'Mc’Caulley (1985) state that reliability 1s
lower for people in their teenage years but tends to stabilize when they reach their
twenties. The subjects in this study are ’predomiriantly between the ages of eighteen and

twenty-two.
Definitions

For the purpose of this study, the following deﬁnitions are used:

Classiﬁcation -- Stratification of students by acadefrﬁc year: freshman, |
sophomore, junior, or senior.

Index of attraction (I) élso called Self-Sele'ct‘io:n Ratio (SSR) -- Ratio of a
particular type percentage found in a sample when compared to the percentage found in
the base population (Zeisset,y 1996). The letter “I” denotes the Index of Attraction and the

phrase “I—types” denotes introverts.



Learning Sfyle -- Composite of characteristic cognitive, affective, and
physiological factors which serve as relatively stable indicators of how learners perceive,
interact with, and respond to the learning environment.

Myers-Briggs Type Indicator (MBTI) -- Instrument Qf a theory of dichotomous
preferences, usiilg forééd choice responses to discover psychological types. Two forms of
the instrument are in use today. Form G is the most common and contains a total of 126
items. Form F is a research version and contains 166 ‘items. Both\ forms use 96 items as
core indicators, 'and the remaining items are used as research items or items under
development. |

Preference -- Choices in ways people prefer to use their minds for performing
certain tasks, suc}i as orientation to the outer world of people or inner world of thoughts,
taking in information, making decision, and living. Whereas a person may use both
extraversion and introversion in their daily lives, 'the'y‘have a preference for one over the
other and will develop it more thoroughly.

Psychological Type or Type -- Type created through the exercise of individuél
preferences in perception, judgmént, attitude, and orientation resulting in a recognizable.
set of tiaits and potehtialities. An individual’s typé is 'identiﬁ‘e(ii b}i ihe‘ ifour lbett‘ers of their
preferences, i.e., ESTJ .. Type is sometimes used in conneption with a particular
preference, such as eixt‘raversion or introyérsion, i.e., E types or I types.

Selection Ratio Type Table (SRTT) - Type table that is used to compare type
distributions in study sample population as is compares to the distribution found in a
base, or comparison sample. Statistics in each cell contain the number of that type .

‘contained in the population being analyzed, the percentage of population represented, and



the index of attraction. This is the Sté.ndard format for displaying comparisons of type
distributions accepted by the Association for Psychological Type.

Temperament -- Unification or moderation of ofherwise disparate forces which
place a signature or thumbprint on each of one’s actions making it recognizably one’s
own. Temperament detérmines behavior because behavior .is the instrument for getting
one what one must havé and satisfying the‘ desire for that one thiﬁg for which one lives.

Type Table -- Device reflects the relationship of all of the types to each other.
Type tables confaih sixteen cells in é fdurfby-four arrangement, with types ﬁext to each

other differing by only one‘d‘imension (Myers, with Myers, 1980/ 1995).



‘CHAPTERII
REVIEW OF THE LITERATURE
Overview of Learning Styles

In the pas"; few decades, séveral models of learning stylés have been developed as
a result of resé‘aréh. These. modeis place students with similar characteristics into distinct
grdupings (Claktdn & Murrell, 1987; Keefe, 1987; R__ciff, 1992; Richter, 1992; Swanson,
1995). Whereas distinct differences exist among these models, common threads also

~occur. This is fo be e)‘(pected because ali of the studies are on j:he same subject, the
human being.

Bokoros, Goldstein, and Sweeney (1990) reviewed ﬁve measures of cognitive
style and found three underlying factors: a TF dimension, an information-processing
dimension, and an attentional focus dimensioﬁ. The study suggested that the different
and independent lines of reséarch fbund the séme cognitive core; which‘ géve cfedence to
these factors as being useful in practiceyl and reééarch. :

The model for leming styles used by the National Association for 'Seconda_ry
School Principals (NASSP) contﬁined three dimensions: 1) cognitive, 2) affective, and 3)
physiological (Keefe, 1987). The cognitive dimension consisted of seven reception styles

and five concept formation and retention styles. Reception styles address the ways in



which information was perceived and analyzed, whereas concept formation and retention
styles concerned problem solving, the generation of hypotheses, and memory processing.
The affective dimension reflected the issﬁes of attention, emotion, and valuing. This
dimgnsion comprised of five affective styles, and ten expectancy and incentive styles.
The final dimension contained the physiological styles, with six styles that were based
upon sex-related différences, health, and environment. Learning styles .basecvl-on this

" model were asseséed by the NASSP Learning Style Profile, a 23 scale instrument.

The Learning Style Infentory (Dunn, Dunn, & Price, 1975,1989) and the
Productivity Environment Preferenée Survey (Dunn, Dunn, & Price, 1982, 1990),
measured 22 elements iﬁvolviﬁg individual preferences for instructional methods,
environments, and resources. These inétruments ;Nere based upbn nine theorétical
| postulates: 1) learning sty.les are biologically based, 2) most péople have learning style
preférences but individual’s preferences differ, 3) individual instructional preferences
exist and can bé measured, 4) as the preferences become stronger the more imperative it
is to provide complementary téaching strategies, 5) achievement can be increased by
accommodating these preferences,,6) matched learning-teachihg environments will
promote higher studenf achi_evemeni than mismatched environments‘, 7) most teachers can
use learning styles as a ¢omer§tone fco' their instruction, 8) most students can learn to
capitalize on their strengths whén 1ean1ian new and difficult mate_:ri‘al, and 9) the need to
accommodate learning preferences increases with students Who have lower levels of
achievement (Dunn, Griggé, Olson, Beasley, & Gorman, 1995).

Dunn (1993) found that differences occurred in learning preferences across

cultural boundaries. For example, Dunn’s study found that Chinese-Americans worked



10

better independently whereas African-Americans worked more effectively with peers.
Comparisons between African-A;ﬁericans and Greek-Americans showed differences in
9 of the 22 subscales on the Dunn and Dunn Learning Style Inventory. Dunn also noted
that differences occurred between males and femaies of different cultural backgrounds.

Malloy and Jones (1998) found that Afriean;Ameriéan students prefer to use
~holistic or relatiofial approaches in mathematical problem-solving. While their ﬁndings
showed that the participants used beth helistic and analytical reasoning to solve problem,
holistic reasoning was used more ofteﬁ.

Kolb (1984) developed a theory of learning he called experiential learning.
Kolb’s theory involve}d‘ a four step process Whereby people learned by immediate and
concrete experience, reflection, abstract conceptualization, and active exberimentation,
which created the concrete experience for the next cycle. This cycle contained two
fundamental elements of learning. First, the individual must take. in or grasp the
information and then transform that information into knowledge. Kolb’s basis for
learning styles began with the concept that people grasp information either through
concrete experience or through abstract conceptualization. Information was then
tré.nsformed.into kndwledge eifher through reflection or by active.experimentation.

Kolb believed thaf people have preferences as to how they grasp information and
transform it into knbwledge. The first identified group, known as di{/ergers, prefers to
grasp information throughi concrete experience and transfo@ it through reflective
_ observation. The second identified group, known as accommodators, shares with the
divergers the same preference for grasping information through concrete experience, but

differs from divergers in that they prefer to transform the information into knowledge
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through active experimentation. The third identified group, known as assimilators, prefer
to grasp information through abstracf conceptualization and transform it into knowledge
via reflective observation. The vau‘rth group, known as convergers, prefers fo grasp
information through abstract conceptualiiation_and transform it into knowledge by active
- experimentation. Kolb (1985) developed a twelve item invéntory, the Learning Style
Inventory, that deteriﬁined a person’s léarhing style according to these four learning
styles. He discovered individuals Wifh'siﬁlilar learning styles preferred similar major
fields of study in college and thé students _v'vithh‘l'a field became more similar as they
progressed tow‘ards their senior year. (Claxton & Murrell, 1987).

Cornwell and Manfredo (1 994) stated tha‘t the ipsative nature of Kolb’s inventory
was subject to many cfiticisms, and they suggested an alternative inventory using only the
first rank order to determine primary learning styles. Their study derﬁ'onstrated the
usefulness of the Qoncept of primary leéfhing's:tyleé, while supporting the criticisms of
Kolb’s Kolb Learning Style Inventory. Cornwell and Manfredo suggested that teachers
should take the time to determine the primary learning style of their students and were
generally subportive of Kolb’s theories.

Gregorc (1982) ’developedva model similar to Kolb’s; Gregorc’s theory posited
that people gather information thr_éugh concrete senses or abstract conceptualization aﬁd
then order, or use, it in eithf;r a sequential or randorh manner. - This resulted in four
different styles (Gregorc & Wé.rd, 1977).

The first style identifies concrete sequential learner who derives information

through direct experience, preferably in an orderly and sequential manner. The concrete
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sequential likes clear, organized presentations using overheads, outlines, and hands-on
activities but defers to authority.

The second style identifies the concrete random learner who has an expefimental

‘attitude, makes intuitive leaps when exploring unstructured problems, and likes to use
trial and error. The concrete random likes simulations, indepéndent study assignmcnts;
problem-solving activities, and does not like cut-and-dried approaches to learning.

The third style identifies the abstract sequential learner who does well in written,
verbal, and images symbols, and who likes to read. The abstract sequential learner likes a
presentation that is substantive, rational, and 'sequenti‘al in nature and has a low tolerance
for environmental distractions. Like the concrete sequential, this person tends to defer to
authority.

The fourth style identifies the abstract random leamer, who is vattuned to the
nuances of the classroom, takes a holistic view of the lea&ning experience, likes multi-
sensory environments, and enjoys group discussions. This person prefers to receive
instruction in an unstructured manner.

Kolb’s fnodel for learning styles was found to have distinct similarities to the a
Native Ameri'canphilos'ophy known "avs'. the “Medicine Wheel” (Murk, Place, & Giever,
1994). The Medicine Wheel has been proposed as the basis‘ for adopting a holistic
approach to learning that accomlﬁodates a wide range of leafning styles._ The Medicine
Wheel is a native legeﬂd which has a circle with countless points. Each point represents a

“different, yet valid, perspective which is symbolic of the various learning styles. The

legend says that people must view themselves from four metaphoric directions. The
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message of the wheel legend is that people should not hold fast to one point of view, a
message that is in concert with the concept of learning styles.
Gardner (1983) identified seven different learning styles which he referred to as
“intelligences” labeled: 1) lingﬁiétic, 2) musical, 3) logical-mathmatical, 4) spatial,
5) bodily-kinesthetic, 6) inter-personal, and 7) intra—personél. Gardner believed, like the
Dunns, that these intelligences are bi§=logically based with each ability and located in a
different part of the brain. When students are ‘acq’uiring informati'on, Gardner noticed that
the learners tend to gravitate tQ those who are‘doi‘ng things the learner considers
important or iﬁteresting. |
Grasha aﬂd Reichmann developed and validaﬁed the Grashé—Reichmann Student
Learning Style Scales (Grasha, 1996), and identified six learning styles: 1) competitive,
| 2) collaborative, 3) avoidant, 4) participant, 5) depéndent, and 6) independent. Grasha
- noted that, whereas there were six scales suggesting three dichotomies, strong
correlations did not exist, except for the avoidant-participant pair. Grasha also pointed
out that learning preferences can change, depending upon how the teacher organizes the
class. Student learning preferences are not rigid and can be changed and modified to
adapt to classroom procédures. The more structure in the class, the less dominant the
| preferred‘styles became. Whereas in an unstructured environment, the dominant
preferences are prominent. |
Another theory on léarning styles‘ is based on the prifnary sense that is involved in
the learning process: visﬁal, auditory, or kinesthetic. (Sarasin, 1998). This approach to
learning styles is based upon behaviors that can be observed by the teacher. Visual

learners are typically global or holistic in their approach to learning. Auditory léafners :
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are more skill-oriented and conceptual than the other two styles. Kinesthetic learners
prefer to learn by doing through active engagement in the task as hand. Sarasin notes f[hat
the typical post-secondary learning environment favors auditory learners and kinesthetic
learners are at the greatest di‘sadvanfage of the three.

To summarize the literature, many studies exist and several models and theories
of learning styles.have been developed. Whereas, some distinct differences occur, many
common themes exist. Most notably are the similarities between the Kolb and Gregorc
models. Early Native Americans noticed and understood the differences in people, as
evidenced by the Medicine Wheel.

People are intelligent in r_nanyv Ways, yet not always in the same ways. And
whereas preferen?:es ¢xi$t, nothing suggests that they are rigid aﬁd that students can not
adapt to changing environments. Students who are allowed to learn in an environment
whefe they can capitalize on their preferences aﬁd strengths, howéver, have a better

chance of higher achievement.
Basis for Psychological Types

Psychological type, referred to as “type”, is based upon the work of Carl Jung. In

1921, Jung published Psychologische Typen in Germany, translated and published in the

United States inv 1923 as Psychological Types. Jung’s theory stated that a person has a

preference for ei;[her thé outer world of things and people (kno@ as extraversion) or has
a preference towards the inner world of thoughts and reflections (known as introversion).
His work postulated the theory that people have preferences in two mental functions. The

rational or judging function deals with decision-making, whereas the irrational or
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perceiving function deals with sensations and perceptions. Jung’s theory is based upon
dichotomies and not upon varying degrees of traits (Jung, 1923/1971; Lawrence, 1984; -
Myers, 1993). This means the individual has a preference for one or the other, but the
theory does not allow for degrees of preference.

Jung used the term :“attitude” to describe the preferenée for extraversion or
introversion. Jung (1923/1971) defined attitude as “... areadiness of the psyche to act or
react in a certain way” (p. 414). Jung' élSo déﬁned function as “... a particular form of

_psychic activity that remains the same in principle under varying conditions” (p. 436).
He stated that prefere_ncés are inborn a’theory supported. by the research of Gardner and
the Dunns. Jung Eliscovered that, wheﬂ the three prefe»rences‘ are combined, certain
personality types are noticed. Jung defines “type” as “...a characteristic specimen of a
general attitude occurring in many individual forms™ (p. 482). Jung determined that if
you combined the preferences in the aftitude, the rational and irrational mental functions,
you had “types” with similar characteristics.

Jung postulated that, when the preferences of the three dichotomies are combined,
they form categdries of behavior attributed to all people with similar preferences. For
example, people who exhibit a preference for extraversioﬁ, sensation, and thin'kingr will
have be different from people ‘whp exhibit a preference for introversion, intuition, and
feeling in certain and distinguishable Ways.

Katherine Briégs and Isabel Briggs-Myérs found a fourth dirhension they felt was
implicit in Jung’s work (Myers with Myers, 1980/1995). This dichotomy of judging
verses perception deals with a person’s orientation to the outer world. The preference in

this dimension dictates the how the auxiliary processes affect the dynamics of a person’s
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type. In the extraverted individual, the person’s dominant mental function is displayed to
the outer world, whereas the introvert deals with the outer world with the auxiliary mental
function (Myers with Myers, 1980/1995).

The addition of the fourth dimension led to the establishment of sixteen distinct
types, basis for the MBTI, and the foundation for this study. Type theory, as used in this
study is based on Myers definition of type which states that personality is structured by
four preferences concerning the use of perception aﬁd judgment (Myers with Myers, |
1980/1995). |

Type theory usually considers only Jung's work on type, without other aspects of
Jung's theories (Myers.& McCaulley, 198-5‘). The prirriary addition of Myers to Jung’s
theory was the addition of the dominant and auxiliary processes (Myers with |
Myers,1980/1995). The dominant mental process is likened by Myers to the “captain of
the ship” as a governing force in their personalify. The auxiliary mental pfocess

supplements the dominant, providing balance between extroversion and introversion.
Descriptions of the Types

The Four Preferences

Type theory is based upon the four_dichot'omies discovered by‘J ung and Myers.
Each of these dichotomies has di‘st‘inguishable characteristics that can be observed and
measured. These preferences, arising from these four dichotomies, are eventually

combined into temperaments and types.
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The first preference is extraversion (E) or introversion (I). People with a
preference for extroversion tend to focus on the outer world of things anci people. People
who have a preference for introversion tend to focus on the inner world of thoughts and
ideas (Myers, 1993). Hirsh and Kummerow (1989) referred toextraversion and
introversion as the »“energizing preference” (p. 5). This dimension is normally annotated
as EI, meaning E or L |

The second vpreference is sensing (S) or in;tuitien (N). To distinguish between
introversion and intuition, the letter “N” is used instead of the letter “I”. People with a
preference for sensing take in information through their senses and are ebservant about
what is going on around them. Whereas those who prefer intuition take in information
holistically, by seeing fhe big picture and relationships between facts_ (Myers, 1993).
Hirsh and Kummerow (1989) referred to this preference as the atteriding. preference
(p. 6). This dimension is normally annotated at SN, meaning S or N. The SN preference
is similar to the concrete sensing and abstract conceptualization preference used by both
Kolb and Gregorc.

‘People with a preference for thinking (T) or feeling (F) tend to make decisions by
being logical, obj ective, and analytical whereas those who prefer feeling tend to make
decisions guided By their values, are sympathetic, compassionate, and are people-centered
(Myers, 1993). Hirs‘hbend Kummerow (1989) called this the deciding preference (p. 6),
normally annotated as TF, meaning T or F.

The last preference is judging (J) or perceiving (P). In this preference people are
oriented to the outer world. People with a preference for judging prefer order, like to

come to closure and move on, are systematic, and enjoy sticking to a plan whereas those
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who have a preference for perceiving are flexible, spontaneous, open to new information,
and like to experience life as it comes (Myers, 1993). Hirsh and Kummerow (1989)

labeled this the living preference (p. 6), normally annotated as JP, meaning J or P.

The Temperaments

Keirsey and Bates (1984) formulated four temperaments, using combinations of
two mental functions along th¢ lines of the four temperaments of Hippocrates: the
sanguine, the choleric, the phlegmatic, and the melancholic. These four combinations
were given names associated with the names of Greek gods: Apollo, for spirit; Dionysus,
for release; Prometheus, for science; and his broﬂther EpimetheuS, for duty. Keirsey later
changed these nameé to Idealist, ArtiSaﬁ, Rational, and Guardian (Fairhurst &

Fairhurst, 1995).

Idealists, the combination of intuition and feeling, or NF, seek interaction,
relationships, and are people centered (Keirsey & Bates, 1984). Fairhurst and Fairhurst
(1995) described Idealists as creative, authentic, encouraging, enthusiastic, having a
strong regérd for interpersonal relationships. Idealists need identity and seek self-
actualization. They value meaningful relationships and are considered to be futurists.

Artisans, the com‘l.)ina'pion of sensing and perceiving, or SP, seek freedom, action,
tend to be impulsive, and can get bored with the status quov(Keirsey & Bates, 1984).
Aﬁisans are icon(;ciasts and vveryv‘pragmatic. They do not necessarily respect authority for
authority’s sake, but only if the authority figure can prove his or her ability with practical
results. Artisans are flexible, tolerant, and tend to have a characteristic lack of fear or

worry (Fairhurst & Fairhurst, 1995).
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Rationals, the combination of thinking with intuition, or NT, are fascinated by
power over nature, seek competence and intelligence, continually strive to improve, and
. are very self-critical (Keirsey & Bates, 1984). Fairhurst and Fairhurst (1995) noted that
Rationals make connections not revadily apparent to others, tend to think in terms of
systems, and sometimes hé.ve a lack of regard for the feelings of others.

Guardians, fhe combination of sensing and judging, or SJ , have a desire for
hierarchy and rules, are compglled to bé boﬁnd and obligated, and are very traditional in
their beliefs (Keirsey & Bates, 1984). Fairhurst and Fairhﬁrst (1995) noted that because
Guardians préfer to obey authority, they expect everyone else to do the same. Because
Guardians value traditi.on, they can be slow to accept change and are typically cautious,
conservative, and are usually prep‘ared for various céntingeﬁéiés.

Golay (1982)’ developed four learning styles based on four temperaments, labeling
them: 1) conceptual-global (for the Idealist), 2) actual;spontaneous (for the Artisan),

3) conceptual-specific (for the Rational), and 4) actual-routine (for the Guardian).
Golay’s rationale for this theory of learning styles was that, if people can be grouped by
temperaments, then it was reasonable that each temperament had its own learning
preference. His descriptions of each learning style were very similar tb the descriptions

by Keirsey and Bates.

The Sixteen Types

As previously noted, when Myers included the JP scale into Jung’s work, sixteen
types were the result. By adding the individual preference to each of the four

dichotomies, the four letter combination identifies for each particular type. For instance,
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if .a person has a preference for extraversion, sensing, thinking, and judging, that person’s
type would be labeled ESTJ. If the person has a preference for introversion, intuition,
feeling, and perception, that person’s type would be labeled INFP. The following type
table shows the sixteen types. It is designed so that each fype can be seen in relation to
the others. Each type fhat is adjoining, either vertically or horizontally shares three
preferences with thsse types. Table I depicts the type table, showing the relationship of

the sixteen types. |

- TABLEI

THE TYPE TABLE

IST] ISFJ INFJ 'IN‘TJ
ISTP ISFP INFP INTP
ESTP ESFP ENFP ENTP
,' EST) | ESH ENFJ ENTJ

Note: Source — Myers with Myers, 1980/1995.

To summarize, the concept of type involves the preferences a person uses in
judging and perceiving mental functions, the SN or TF dichotomies. Type is coupled

with the person’s preferred attitude, the EI dichotomy, and how they choose to orient
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themselves to the outer world, the JP dichotomy. The combination of preferences
determines the person’s type. These sixteen types are the basis for of understanding how

people live, learn, and relate to others.

The Use of the Myers-Briggs Type Indicator

in Educational Research

Myers (Myers with Myers, 1980/ 11995) knew that many teachers struggle with the
differences in leaming styles of students. She suggested that an understanding about type
can offer solutions to the problems associated with those differences in students.

Myers and.McCaulley (1985) related type to ‘tllree aspects of education: aptitude,
application, and interest. -Type theory indicates that those with preferences for
introversion and intuition will have a higher academic aptitude, whereas those vlfith
preferences for extraversion and sensing have a higher aptitude in practical areas
requiring action. Whereas all types may perform well, IN types, according to the theory,
may have an advantage in school because their preferences match academic tasks and the
design of aptitude tests.

The jtidging attitude is related to application (Myers & Mccaulley, l985)l'because
these individuals prefer to be planned and organized. Myers found that interests varied
by types as well. SP types tend to prefer mathematics because Qf its clarity and certainty.
NT types prefer science because of this field’s basis 1n discovery, theory, and analysis.
NF types prefer the humanities because of abilities and interests in communication.

ES types tend to choose history because it involves the study of real people in real times.
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To compare one group with another, the Association for Psychological Type
accepted an analysis tool, known as the Selection Ratio Type Table (SRTT), (McCaulley,
1985). The SRTT corﬁpares the percent of the each type in test sample with the percent
of each type in the base sample. The result is a ratio, known as the index of attraction, |
or I. The Chi-square mefhod tests if the sample differs significantly from the base. An I
of greater than 1.0 indicates a highe}rl percentage in the test sample than the base sample
and suggests people with that type are more likely to be attracted to that population. An 1
of less than 1.0 indicates a lower percentage in the test sample than t_ﬁe base sample and

~ suggests people with that type are less likely to be attracted to that population.

Reliability and Validity of the

Myers-Briggs Type Indicator

The internal conéistency reliability of the MBTT has been tested using information
from several studies. Results of these tests consistently showed reliabilities ranging from
lows of near .60 to highs of near .90 using the Spearman-Brown prophecy formula
(Myers & McCaulley, 1985, p165- 168). These tests did show lower reliabilites for teen-
age respondents, but sta‘bilized- respohses from fespondents in their twenties and older.
College and‘university samples had higher reliabilites than high-school samples.

Test-retest reliablities were also tested by Myers and McCaulley. These tests
found high correlations‘ for intervals ranging from a week to several years (Myers &
McCaulley, 1985, p. 171 -174). In the majority of the cases there was a change in orﬂy
one of the four dichotomies. One reason there may have been a change is that the

individual may become more certain of their preference.



23

In checking for validity in the MBTI, content validity was a key consideration in
the development of the instrument. Development of the instrument began in 1942 and
continued continuously until publicatioh of Form G in 1977 (Myers & McCaulley, 1985).
Items of forced choice were chosen because the theory proposes dichotomies. Each
dichotomy is between equaily legitimate selections, with one selection appearing
attractive to a person with a particular prefefence. As Myers and McCaulley stated, "The
 strategy was to use observable 'straws in the wind' to make inferences about the direction
~ of the wind itself" (p. 141). Eaeh item on the MBTI was to point to a preference much

like straws thrown into the air indicates the direction of the wind. This is why the MBTI
1S referred to as an ‘findicator” and not é tesf. |

~ In selecting the wording for each item, every effort was made to select responses
that appealed to the appropriate type.: One response would appeal to a person with one
preference whereas the other response would appeal to the person Wl:th the opposing
preference. The eonstructs and validity of the MBTI Was confirmed »by Harker,
Reynierse, and Komisin (1998). Their conclusion was that.the differences indicated by
the MBTI were real and meaeurable and are consistent with and confirm the preference
pairs, which are Word-pairsthat are part of the instrument. 1

The results of a comparison between the MBTI and the Jungian Type Survey,

developed independently of Myers work, contributed to verification of the validity of the
constrﬁction of the MBTI (Myere & McCaulley, 1 98'5)_. Myers and McCaulley compared
results from the MBTI with numerous other psychological fests and measures, such as the
Adjective Check List, California Psychological Inventory, Edwards Personality

Preference Survey, Minnesota Multiphasic Personality Inventory, Omnibus Personality
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Inventory, and fhe Sixteen Personality Factor Qﬁestionnaire, to name a few (Myers &
McCaulley, 1985, p. 177-206). They found enough correlations to verify the validity of
the construction of the MBTL. Carlson (1985) found that numerous studies examined the
validity of Form G in several settings, with generally favorable results. SRTTs showed
different distributions aniong various groups of people contributes which to the construct
validity of the MBTL |

In their '1-9-95 étudy, Harvey, Murry, and Stamoulis concluded it was a “good
news-bad new;’ écenario. While they found the‘”structure of thev MBTI to provide the most
plausible repr'esentation‘ of its latent structure, they suggested that improvements were
needed to the mode;‘l in order to get a better fit to tﬁe data.
| Pittenger ‘(1993) was critical of the MBTI. He suggested that insufficient
evidence supports the claims made abéut the MBTIL. He claimed insufﬁcient evidence
exists to support the claim of 16 uniciué types. Bécauée all the cc;nelatjons were made on
: fhe dichotomous s'cales, Pittcnger,suggested the data do not support proponents claims
fhat the MBTI properly identifies the uniqueness of the 16 types. He also was critical of
the SRTT and thé use of I td compare groups because I is not independent. He felt
changes' in sfnall samples could skev) the résults.

To summarize, the MBTI has been subj c;:ted toa deifelopment process of more
than 40 yeafs, and its Vaiidity and reliability have been scrutinized by many studies.
Whereas the MBTI does have its detractors, 0\./er 2.5 million péople take the MBTI each
year making it one of the most widely used and thoroughly researched instruments used

to identify types (Myers with Myers, 1980/1995; Nasca, 1994).



25

Learning Preferences Based on Type

Type can be used to discover learning styles or preferences. A study by Winer and
Bellando (1989) Supported the notion that variabilities can be associated with personality,
and Wood (1993) found a correlation between Bloom's taxonomy and personality types.
Bloom (1956) listed. six levels of cognitive development: knowledge (or rote
memorization), understanding, application, analysis, synthesis, and evaluation. Wood’s
study connected the student who has a preference for sensing and thinking (ST) with the
knowledge level of Bloom's té){ononly. The student with a preference for intuition and
thinking (NT) linked with the second level, understa'nding. Students with a preference for
intuition and feelin‘g associated with Bloom's ﬁfth level, Synthesis. :

Power and Lundsten (1997) correlated the left.brain/right brain cognitive theories
~ with type theories. They discovered a correlation between left brain thinking preferences
and the I, S, T, and J preferences and a correlation between right brain thinking
preference and the E, N, F, and P preferences.

In a study involving Canadian first-year engineering students, Rosati (1997) found
that male students with ITJ p_references were the most suCceszul of all entering
engineering students. Of those students who were admitted‘ into the program with lower
averages, Rosati found that males with IN preferences' vhad' the highest achievement. It
was interesting to note that tnis study found that these trends were not the same for ,
female students in the program, but gave no further findings for explanations.

The relationship between college attrition and students” MBTI preferences

(Schurr, Ruble, Palomba, Pickerill, & Moore, 1997) revealed how the relationship



26

between type and various subcultures found in colleges influenced degree cornpvletion
rates among college students. Students with the I prefgrence had a positive influence due
to better academic preparation for colle_ge where students with the E preference had a
positive influence due to identification with the collegiate subculture. Students with the J
preference were found to lower attrition rates that student with the P preference. This
finding was attributed to the academic wbrk ethic and identification with the academic
and vocational subcultures. Studeﬁts with the S’ preferencé had a higher graduation rate
than did students with the N preference. This ﬁndiﬁg suggests that because S type
students have a higher tolgrance for routine tésks fora exte‘nded period of time, they are
more likely to persist until graduation.

Thari) (1993) studied college biology students and discovered that I students hetd
the highest achievement, whereas P students had the lowest. Stl_ldents with the combined
preferences of Ij had the highest achieveﬁlent, whereas students withthe combined
preferences of EP had the lowest. Tharp's results suggested that the EI and the JP
preferences have more‘ influence on achievement than do the other preferences. Because
| introductory science courses appeared to favor IJ students? and, because the majority of
entering freshmen were EP students, Tharp believed this may be a reason for larglev:
attrition rates of first year students. ‘He suggestéd that if changes occurred in the learning
environment to accommodate the EP students, they might be successful.

Moody (1993) found the relationship betweert personality types and learning
strategies indicated that type seemed to the factor determining the extent of successful
learning strategies employed by students. Moody found that E types were better at

seeking other students and their instructors for additional help. He also found that
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intuitive students had a stronger belief in their own ability to control their learning than
did sensing students. Intuitive students had the apparent advantage of being able to
discover relationships>and critically analyze the material presented. Moody learned that
sensing students tended to blame cXtemal forces for a lack of success, and judging
students manag_ed théir‘time more effectively and consulted with their instructors outside
of class more often than perceiving students.

Elliot and Sapp (1988) found a relationship between Grasha's learning styles and
personality type. They driscovered‘ that students who favored the collaborative style had a
majority preference for éxtraversion, senéing; and percéiving. Studeﬁts who identified a
participant style had a majority preference for ihfuition and introversion. The students
who choose the dependent style had stroﬁg p;eference for sensing and perceiving.

A study conducted by Herbster, Price, and Johnson (1996) found a correlation
between learning styles as identified by the Teaching and Learning Styles Survey for
Adolescents (TLC) and the MBTI. Whereas this study found little or no difference
between students in community colleges and four year universities, it did discover that
certain types and styles were dominant in certain ﬁélds of study, i.e., math and foreign
languages as co_mpared to music and social .science.s. , |

In a study involvihg dental stﬁdents, introverted students performed well in-the
initial academic portion_ of the program, yet had difficulty in the clinical part (Jones,
Coﬁrts, Sandow, & Watson, 1997)'v The study concluded because ihtroverted students are
reflective and inner-directed, they spend less time manipulating their environment and
tend to have less developed communication skills than their extraverted counterparts.

Both of these factors affect their performance in clinical situations and the relationships
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with the faculty who evaluate their performance. The researchers suggested that
introverted students could benefit from a program to enhance their communication skills,
or least be made aware of their potential weaknesses. The mean academic rank of
judging type students wasfound to remain constant over the four-year program while the
mean academic rari_k of perceiving students steadily declined. The conclusion was that
judging students are able to better use their‘preference for organization and planning to
better meet the demands of the program more than the perceiving students. Sensing
students were found to progressively increase their ranking rnore than intuitive students.
The researchers attributed this to the fact that sensing students are more likely to interact
vi/ith their environment and patients than do intuitive students. The researchers did not
suggest using the MBTIas a screening tool, but rather as a tool for recognizing and
addressing weaknesses that might influence their success.

In summary, learning styles can be linked to type.: Research suggests that the
MBTI is a useful tool in helping teachers determine the learning styles of students. The
MBTI also has been linked to teaching styles: consequently, it stands to reason that it also

can be used to help teachers understand themselves.
The Relationship between Learning Styles and Teaching

Cromwell (1 996) found that teachers rarely thought aboat the issues linking
learning styles and diversity in personalities. His study suggested that diversity is lacking
in some teaching cultures and, therefore, people with different learning styles and types
need to be actively recruited as teachers. Teachers aware of learning styles are more

effective because they provide a variety of instruction methods (Montgomery, Simpson,
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& Lindholm, 1993). Butt, Miller, Sutton, and Zhang (1996) suggested that teacher
awareness of 1earning styles, and the link of those learning styles to the student’s cultural
background, can foster achievement in diverse classrooms. Type can be a very useful
tool in assessing learning styles (Thompson & Melacon, 1996).

Hettich (1993) found that students aware of their learniﬁg‘ styles increase their
level of achievement. Dunn (1990) stated that when students are unable to learn, then we
muet teach them in a way that facilifates learning. Willis (1991) found that because of ‘the
nature of brain functions, traditional classr_oom,instructio_n inhibits the brain from
learning.

Dunn, Griggs, Olson, Beasley, and Gorman (1995) studied the meta-analysis of
the Dunn and Dunn learning style model and found that students whose learning styles
had been matched with the leaming environment had three-fourths of a standard deviation
higher level of achievement than those students whose learning styles had not been
accommodated. Their findings supported the notion that interventions to accommodate
learning styles are beneficial to etudent learning.

Braio, Beasley, Dunn, Quinn, and Buchanan (1997) discovered the
accommodation of leérning' styles can impreve the achievement of students who have
been classified into special edﬁcation" classes. They also discovered that the gains in
achievement for special education students in regular classes was more gradual. Because
this category of student rﬁay have learning styles so nonfraditional, regular classes may
not accommodate them. The researchers suggested special education students should be
grouped according to learning style preferences so teachers do not have to employ an

unusually large number of strategies.
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Rothschild and Piland (1994) found a significant correlation between personality
types, as identified by the Sixteen Personality Factor questionnaire and learning styles.
They concluded that teachers need to prepare classés well in advance to ensure the
inclusion of an array of teaching strategies and fnethods which would accommodate
differences in students’ learning styles.

Moody (1993) concluded ih his study that personality types, with the associated
learning styles, and learning strategies are linked and teachers must consider the
influences of type upoh leaming.‘ He' suggested that personality should be used as a guide
to structure the context of the leafniﬂg. |

DiTibierio and Hammer (199.‘3)1 found that the.‘distributions of preferences differed
greatly between facvu.lty and stucients. They found that twice és mé.hy faculty had the IN
preferences than the students. The students’ predominate preference was ES. IN faculty
tended to show more interest in abﬁtraction"and in learhing for leafhiﬁg’s s‘altkc, whereas
the ES students preferred practical usefulness in their learning. DiTiberio and Hammer
noted that most students had a preference for S and needed to develop strategies to cope
With the N preference of their professors. This finding was supported by a study that
concluded that students who are S types, ES in particular, are disadvantaged in traditional
academic programs with a piécem_eal, segmented approach (Haygood &

Iran-Nejad, 1994). | | ”

Reiff (1992) sﬁggested that at least six approaches can féke learning styles into

account when teaching. She also suggested that teachers go through several stages in

understanding children’s learning styles. The administration must provide developmental
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support for the teachers. Although her siudy focused on younger learners, the principies
are applicable to college students.

Wood (1993) suggested that teachers need to nnderstand their own preferences
and those of their studénts to develop and née appr(ipriate teaching strategies. Wood
noted that an NF teacher may construct a test with predorninarely higher order questions,
according to Bloom's taxonomy, which will ignore the needs of ST students. This may
lead the instructor tobdraw the erroneous conclusion that ST students did not learn.

Winters (1996) discovered that a‘multi-sensory approach to teaching adults with
'learning disabilitiés was more‘ effactch than a s’vtrictlyauditory approach. Thus it is
essential to use more than one approach to teaching. Cano and Garton‘(1994) suggested
teachers need to plan lessons which usa a \rariety of approachesi which are effective with
each of the learning preferences. Parry (1994) noted that for those who are working with
students, an understanding of learning preferences allows the teacher to chose appropriafe
activities and create better learning environments.

Reigstad (1991) reported that understanding type had great signiﬁcan‘ce‘ for
teaching basic writers.‘ For feedback, Reigstad recommended that specific information,
such as checklistsor_‘rating scales be givento S ‘students,. whereas Written comments were
preferred by N students. Prewriting exercises should be assigned with consideration to
type preferences, using writer's circlea forE students and journal writing for I students.
Reigstad also noted that I students were sometimes adverse to writing in computer labs
because of a lack of privacy while writing. |

Higgs, Givonetti, and Williams (1995) found no relationship between type and

class participation. They did find that a pedagogy which included differing strategies led
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to greater student satisfaction and achievement. Preferences and learning styles affect the
value attached to various teaching methods. Kariuki (1995) found that students and
teachers have a dominant preference for one learning style. The study discovered,
however, that no relationship exists betWeen the students learning style and their
evaluations of the class.‘ This was attributed to the poSsihility that mismatched students
had to work harder for understanding and clarity, thereby neutralizing any mismatch
effect. In a study involving teaching methods in ‘bibliographic instruction, Prorak,
Gottschalk, and Pollastro (1994) did not find any co_rrelation between the students'
personality types and their performance scores. A correlation was discovered, however,
between knowledge scores arid the teacher. -‘ Because the many factors affecting small
group study foc’used on small grotlp teaching strategies, these_factors may have -
overshadowed the effect of personality types and suggested more research.

Thompson and O’Brien (i 991) fourid that teachers who were identified as
Concrete Sequential, by the Gregorc Style Delineator, issued lower grades than the
teachers identified with the other three styles. Their study did not show any significant
correlation between learning styles or between students and teachers with matched or
mismatched learning and teaching styles. Thompson and O”Brieri found that students
whose learning styles did not match their teacher did better, which was contrary to
expectations. |

Barrett '(1‘98 9) found vthat a teacher's personality affected the classroom
environment, as perceived by students. He suggested that an understanding of personality
types by teachers can help to create environments that promote learning. Barrett found

that TJ teachers may send messages to students resulting in negative effect on the class.
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His study suggested that E, S, F, and P preferences are more often linked to positive
environments than I, N, T, and J preferences. Barrett believed that by understanding this
data, teachers could develop or select teaching méthods and behaviors fo create better
learning environments for all students. Murray, Rushton, and Paunpnen (1990) found
three significant correlations between the teacher’s pefSonality and ratings teachers
receive from stlldénts. First, this study found that teacheré do well only in some courses.
Second, student ratings were strongly related tb peer ratings of personality traits. Third,
specific personality traits that cdn‘;ribute to effecﬁ‘ve‘ teaching vary substantially for
different types of courses. "

In a study evaluaﬁng the relationship between achievement and learning styles,
Carthey (1993) fo‘urid that students clésSiﬁed as “divergers” abcording to Kolb"s Learning
Style In‘ventory (Kolb", 1985) had lower achievement in ¢ertain business related courses.
Carthey also discovered that fhosc students who were classiﬁedaé “right brain dominant”
had a signiﬁcahtly lower level of achievement. Carthey discovered that those students
who tested “whole brain” earned the highest number of A grades.

Price (1992) found that grouping students with someone who had a different way
of perceiving and processing _information reduced test anxiety. She also discovered that
students who were piaced in groﬁps increased theif social skilis and given a sense of team
spirit. Price also noted that the highest gain in échievemeﬁt occurred with those students
who had a learning style similar to hers. -

Comparing observable behaviors of teaching effectiveness to temperament,
Barrett (1991) discovered a significant relaﬁonship between one-third of the

competencies measured. Whereas some results can be attributed to the specific field of
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vocational education, the implications are that temperaments identified by Keirsey
(Keirsey & Bates, 1984) have a positive relationship-to a number of effective teaching
competencies. Barrett recommended that strategies for teacher preparation may need to
- be changed to help teachers,c'apitalize on their strengths and overcome their weaknesses.

Thompson (1992) found a correlation between type and the responses that writing
teachers give to students regarding assi gnm.ents. Thompson discovered that Judging
types focus on words and phrases, whereas PerceiVing types focused on larger revisions.
Teachers who were Thinking types offered more direct advice, whereas Feeling teachers
offer more evaluations. Thompson noted in a later study (T 993) that students who were
primarily STJ’s tended to favor comments and responses that helped fix the problem and
did not value teacher comments of a more holistic nature. Sudol (1 991) found that
students reacted predictably to the use of technologx in writing courses,. Technology
magnified the strengths and weaknesses of learners. Sorne students used word processing
to compensate for some of those weaknesses. Sudol suggested that students be
encouraged to use technology.

Mertz and McNeely (1992) found individuals who were in teacher preparation
programs entered with predetermined constructs about what comprises good teaching.
These constructs correlated with psychological types. The most significant factor was the
T-F dimension. Mertz and McNeely recommended teacher preparation programs take
into account the different constructs and beliefs existng among teacher candidates and to
prepare those candidates to understand and adapt to differences in students learning styles

and preferences.



35

Wheeler (1991) stated that, even when the individual’s learning style is known,
other factors intervene and make it difficult to generalize students. This study Went as far
as to suggest that what was once labeled a learning disability may have been a
mismatched, yet strong, learning stylé.

In a three year study, Barrett and Keplér (1991) concluded that in-service training
based upon sound pedagogical theory vand included teaching and that included learning
~ styles would have a positive effect. Résults of the study found that an in-service training
program not based upon sQund pedagogical theory would have littie effect, if any.

Huitt (1992) studied individual préferences and their influence on problem-
solving and decisionfmaking, Such pfefefenées even"h'ad an effect on the scientific
method by inﬂuencing perspectives and goals. He suggested individuals should be
trained so that personal experiences can be validated.. Huitt found when all perspectives
have been consivdered, the solution will mostly likely bev more effective.

4MAT is a learning style model developed by McCarthy (1987) combining Kolb’s
model with brain hemisphericity. McCafthy suggested that lessons should have eighf
activities to accommodate the four types ‘of learning related to left and right brain
dominance. Séott (1994) concluded that the model is capable nf comprehensive use and
utilization for development of curricula and faculty. - -

Sadler-Smith (1996) snmmed up the concept of accommodating learning styles
with a recommendation for a balanced approach in the development and production of
learning materials. This balanced approach, he argued, allows students the channe to
work within their preferences while encouraging them to undertaké nctivities that are not

congruent with their preferences. Such balance will help develop their skills.
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In summary, there is a variety of strong evidence which stress that learning styles
and teaching styles have an impact on student achievement and student perceptions of
teaching. Environments that consider the learning styles of students tend to foster higher
achievement. Whereésvthese studies suggest taking studeht learning styles into account;
they do not suggest that thé teacher should try to create é Se‘parate environment for each
students.‘ Rather, teachers should use a balanced appfoach which acknowledges and

“considers the differences in students.

Distributiohs of Psychological Types

~-in College Students

Wahl (1992) studied students in a college nursing programé in which régistered
‘nurses had retume‘d to school. The study noted a distribution of types which varied vfrom
the general population. She noted that the distribution of typés in her study was similar to
distributions found in other studies which also involved nurses. Wahl discovered three
types with a larger represehtation than the general population, ESFJ, ISTJ, and ISFJ. She
also recognized dominant preférences for extraversion, sensing, feeling; apd the SJ

‘temperament.

Barrett (1989) reported that vocational students were predominantly students with
preferencés for sensing, thinking, and peréeiving when compared to other high school
studehts. |

Torkelson (1992) studied international teaching assistants and reported the
percentage of I types was more than double the general population and the percentage of

SJ temperaments was more than double. Cano and Garton (1994) found preservice
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teachers in the methods of teaching agriculture course had three predominant types:
ESTJ, ISTJ, and ESFJ. These three types accounted for nearly 55% of all students in the
course with the remai‘n thirteen types comprising the remaining 45%. Considering the
combinations of mental functions (ST, SF, NT, aﬁd NF), the ST combination alone
accounted for just over half ’of the students in the study.

Boreham and Watts (1998) répbrted the dominant temperament of students in an
applied physics program to be NT and the dominant temperaments of education students
to be NF and ST. Boreham anci Watts concluded that teacher bias and preferences may
contribute to these results by creating a 1earning environment that his favorable to certain
types or learning styles.

Laribee (1 994)- repc.>rtec}ir a distribution of the types among accouﬁting students
differed from traditional-age college students. ISTJ and ESTJ comprised the largest
preferences of accounting students.  Sixty percent of the male accounting students were
STJ, as compared to 25 percent for the traditional-age college student male. Female
accounting students with STJ preferences doubled that of the traditional-age college
student female, 33 percent to 16 percent. Laribee also found that the type distribution of
seniors nearly mafched that of professidnal -accountants. Laribee speculated thatvteaching
methods of ﬁccounting faculty and the course materials may filter out those students who
are not of the STJ type. | |

Borg and Shap£r§ (1996), studied economics students and found a significant
difference in the performance of students with SJ temperaments over those with NT or

NF temperaments. Two of the three professors included in the study had SJ
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temperaments. Borg and Shapiro also reported that any type significantly different from
| the ISTJ had a negative effect.

Soliday and Sandefs (1993) found a significant difference in personality types and
learning styles between ‘seconda'ry studehté in vocational technical education and those
secondary students in ndn;vocational technical eduéation. ';_I‘hey concluded that
differencés betweeri the two groups required teaching techniques, curricular obj ectives,
learning environments, and evalué‘tion procedﬁrés be distinct for each group.

Stice? Bertrand, Leuder,_and Dunn (1989), sfudied language arts and reading
teachers in a méthods coufse. They reported a maj érity of phonicS teachers had a
preference for ju’dging whereas a majority of whoié language teachers Had a preference
for perceiving. Whole language and skills teachers h‘ad' a préference for feeling.

Fisher (1994), researched students in first year freshmé.n composition courses at
community cblleges and reported that the predominént péychblogical types were ISFJ and
ENFP. Intuitive types did better on reflective or argumentative papers, while making
lower grades on reports. Fisher also discpvered that féeling types wrote better
‘argumentative papers than thinking types.

‘In a recent study, Quilty-(l996) noticed a significant difference in cognitive bias
between freshmen students anid graduating students. This poses a question as to whether
students drop out or‘deve.lop more well foﬁndéd .skil‘ls. |

| These studies all support the concept that the distribution of types differs by
programs of study. Data collected by Myers and McCaulley (1985) and MacDaid,
McCauliley, and Kainz (1995) support the conclusion that people with similar interests

and preferences will be attracted to similar careers. These studies did not suggest that
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only the students with a particular preference would succeed. Yet, it should be
emphasized that they do support the idea that students with preferences different from the

dominant preferences may experience more difficulties.
Summary

The literature indicates that very strong evidence exists for differences in student
learning styles. Whereés several models exist, most contain common themes. Jung's
theory of psychological types, as adapted and used by Myers, provides a basis for
identifying individual preferences. Becéese the literature suggests that preferences have
associated -learning styles; assumptions gbbut a-per‘:so“n's learning style ean be made if a
person’s type is known. | The MBTI provides a valid method of determining type.

In addition, the literature also indicates that teaching preferences are associated
with type and that teaehers have pérticular teaching stgfles. As a result, if student learning
styles can be accommodated, at least in part, then ‘s‘tudent achievement should increase.
Student attitudes toward teaching can be affected by certain teaching methods. If the
student attitudes are known, then steps can be taken to accommodate student needs.

Of particular importance, a review of the literatur‘e also revealed that certain types
are found in larger percentages in various college degree programs. This suggests that
: particular degree programs rriay have a predominant fype of student. If the predominant
type is known, then .the predominant learning styles can be better accommodated. It must
be expected that the environment of some programs filter out students who are not of the

prevailing type.
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In addition, it is poésible that the distribution of student types may change in the
progressibn from freshmen to seniors. If a change in the distribution student types can be
detected, then steps can be taken to prevent drop out. Such preventative measures should

utilize teaching methods which better accommodate learning preferences.



CHAPTER III
METHODOLOGY
Chapter Overview

The mefhbdology of this study consivsts‘ .of five sections: research design, selection
of subjects, research instruments, résearcﬁ methodology, and data analysis. The first
section identifies the design of the 'study, which wa§ intended the reveal the distribution
of psychological types of students in the Aeronautical Science undergraduate degree
program and assbciated éttitudes towards teaching. The second sécﬁon discusses
procedures used to select the subjects, students in the Embry-Riddle Aeronautical
University Aeronautical Science degree program. The'tvhird section discusses the research
instruments used, Form G of the MBTI and the Attitudes Toward Teaching Methods
Survey, developed by the author for this study. The fourth section addresses the
methodology and Chronological procedurés which guide thé conduét of this‘ study, és well
as the issue Qf student conﬁdenﬁality. ‘The fifth, and final, sectibn outlines the proc.edures

used to analyze the resulting data.
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Research Design

The descriptive design using self-selection and a survey was used for this study
(Gay, 1992; Leedy, 1993). Such a design was apprOpriate because this study was
intended to assess type preferences in a particular populatibn and attitudes of this
population towards specific teaching methods and policies. |

Distribution of types are re‘p‘ort‘ed in SRTTs based upon responses to the MBTL
The SRTT representing the entire sample was compared to the SRTT of the general,

 traditional age college student population, as reportéd in the Atlas of Type Tables

‘(McDaid, McCaul‘ley,& Kainz, 1995). In addiﬁon, thc SRTT for the senior students was
cémpared to the SRTTs f;)r freshrhen, sophofnores, aﬁd juniors to discover if any
significant differences éxisted between them.

Students were surveyed to discover their attitudes towardsfspe'ciﬁc teaching
methods and policies. These responses were compared to the targeted preferences of the
students to determine if aﬂy significant differences in attitudes regarding each specific

survey items existed the two preferences.
Selection of the Subjects

The sample was dréwﬁ fforh the students who were enrolled in the Aeronautical
Science Degree at the Daytona Béaéh, Florida campus of Embry-,Ri}ddle Aeronautical
University (ERAU) during the fall of 1997. Ofa program total population consisting of
approximately 1,700 stuaenté, the study sample consisted of approximately 380 students.

The minimum number of subjects needed to generalize the results to the population at a
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confidence interval of .95, according to Krejcie and Morgan (1970) was 313. The sample
was stratified accc’)rd‘ing to classification, i.e., freshman,‘sophomore, junior, and senior in
order to comparé distributions of type among the subgroups.

The instruments were administered in clusters using assigned classes. To
eliminate the possibility of criticism raised by Pittenger (1993) as to sampie size
variability affecting the SRTT, the intent of this study was to have approximately 100
students in each blassiﬁcation. |

With the exception of the Aeronautical Science Success courses, which were
specifically desighed for entering freshmen; no courses had students of only one
classification. A search for classes was necessary that would yield the desired number of
students in each classification. ERAU’s regisﬁation system at th; time of ‘the study
included student classification on class rosters. Using this information, classes were
selected which yielded the appropriate number of students in eaéh iclasvsiﬁcation. The
selected classes were: ASC 101, Aeronautical Science Success; AS 240, Principles of
Basic Navigation; AS 260, Principles of All-Weather Navigation; AS 310L, Aircraft
Performance Lab; and AS 452, Electronic Navigation and Flight Control Systems. The
number of students in these selected courses were: 126 seniors, 109 juniors, 104
sophomores, and 109 freshmen, for avtotal of 448. The final number of students who
participated in the study was 380, cqmprised of with 1‘ 19 seniors, 98 juniorvs, 70
sophomores, and 93 freshmen. The lower number of sophomores is attributed to the
dates when the instruments were administered to those classes with sophomores as the

predominant classification. These dates fell just prior to and just after ERAU’s
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Thanksgiving break. This is a time when several students are often absent for an

éxtended period, but this was not known by the researcher until after the study began.
The main limitation to the selection of a sample was that students are not

randomly assigned into course sections. Students register according to a predetermined
seniority procéss. Enrollment priority is based on classification, with seniors registering
ahead of lower classrhen. In addition, Stﬁdents within each classification then are
afforded further priority based upon cﬁmul’ative gfade point average. Students with
higher grade point averages register first. 'Because of this method of enrollment, it is
possible to have separate se.cﬁOns of the same 'coﬁr.s"é occur with significant differences in
levels of student aptitude and achievement. S‘u'ch a circumstance was not expected to

have any significant impact on this study.

The comparison group was from the Atlas of Type Tables (McDaid, McCaully, &
Kainz, 1995), a sample size of 28,088 students.” The ct;mparison groﬁp was based upon
the most recent and complete data, which was collected between 1971 and 1982, |
representing _stud‘ents between 18 and 25 years of age when they took the MBTI while
they were ehrolled and attending college. This sample was taken from a database
. containing a total 88,971 MBTI results from two forms §f the MBTL, Form F éhd
Form G. This sample was chosen becauSe‘ it reflected the broadest base possible and was
not speéiﬁc to any one college or degree program.

The attitude survey was cbmpleted by 359 of the 380 studenfs who participated in

this study. In one case, the subject did not answer all of the items.
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Research Instruments

The first instrument was Form G of the MBTI. Form G has a total of 126 items,
94 of which score for typ¢ and 32 of which are used for résearch by the instrument’s
publisher. Answer sheets were computer scorea by thé Center for Application of
Psychological Type (CAPT) located in Gainesville,. Florida. This allowed for consistency
in scoring. The MBTI indicated the tyﬁe preferucncve of each student, yielding a four letter
type identifier. No significance was attached to thé nﬁme;ical preference scores because
this was not relév,ént to the study. A‘corrjlputer scoring‘ program develéped by Granade
and Briggs-Myefs (198’%) génerated the SRTTs used in corhparisons. As previously
noted, the reliability and validity of fhe MBTI has been adequatelyy addressed 1n Myers
and McCaulley (1985). |

The second inStrument, the Atti_tude_s_/Toward Teaching Methods Survey, was a 25
item survey using a Likert-type sc‘aled té rheésure sfudents’ attitudes towardé various
- teaching methods. Although a Likert-type scale is normally used to pfovide a summated
rating, this survey was not designed with that intent. No overall score was generated. It
was intended that e‘ach of the 25 items would be considered independently when
determiniﬁg the diffefenCes associated with the four basic preferences. .Each of the
survey items was planned to stand alone, Results of the survey were used to test whether
student attitudes tqwards a particular teaching method, classroom p;actice, or settihg were
different based on a known preference.

The items were developed from the expected responses based on the theory for

each preference as reflected in the literature. Items 1, 2, 3, 4, 7, 10, 16, and 24 were
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designed to check for differences regarding EI preferences. Items 8,9, 11, 13, 14, 17, 18,
21, 22, and 23 were designed to check fof differences regarding SN preferenc.es. Items 19
and 20 were designed to check for differences regarding TF preferences. Items 5, 6, 12,
15, and 25 were designed to determine differencés regarding JP preferences. Subjects
were asked to respond to each item that was a statenient about a particular teaching
method or policy. Answers were given using a five point scale fanging from “strongly
agree” to “strongly disagree”, with the midpo.iﬁt being neutral. Responses were converted
to a numerical s’cor'e, ranging from‘S to 1, with 5 representing the response “strongly
agree” and 1 repfiesenting the response “strongly disagree.” The number 3 represented a
“neutral” selection. The insfrumerit was reviewed by:twc-) individuals qualified to
administer and interpret tﬁe MBTI. They checked co’I;tent validity, item validity, and
sampling validity.

An initial pilot study was conducted in two undergraduate classes vwith known
student types. The results of this pilot study were éompared for construct validity and
reliability. Iﬂ addition, construct validity was checked by comparing responses of the
students from both test classes and comparing the responses of one preference type with
the answers of students with the opposite preference type. Validity was indicated if
students of opposite prefereqces answeréd an item differently or in a manner fhat was
consistent with type theory. Answers caﬁ indicate thé vsarnbe attitude, but a signiﬁcantfy
different strel.lgthv of attitude is indicative of a type diffgrence.

Results from two preference groups were compared on target items. For example,
responses from E types were compared with responses from I types. The Mann-Whitney

U test checked for significance. Validity results are contained in Table II.



SURVEY VALIDATION DATA (N = 44)

TABLEII

Item

~ Preference Z-score jof
1 Bl .14 03
2 E-I -1.39 17
3 E-I -2.59 .01
4 E-I -1.28 20
5 E-1 -2.58 01
6 CEI -1.63 .10
7 E-I -1.74 08
8 S-N -3.02 .00
9 SN 233 .02
10 S-I -1.99 05
11 S-N -1.83 07
12 J-P -1.97 .05
13 S-N -1.56 12
14 S-N -2.29 02
15 J-P -1.52 13
16 E-I -1.63 .10
17 S-N 174 08
18 S-N -2.29 02
19 T-F 14 25
20 T-F -0.74 46
21 S-N -2.07 04
22 S-N -0.58 56
23 S-N -2.48 01
24 E-I -2.58 01
25 P -1.71 .09
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Results from the pilot study showed that items 1, 3, 5, 8, 9, 10, 12, 14, 18, 21, 23,
and 24 differed between the two targeted preference groups with a significance of at least
p <.05. Items 2,4, 6,7, 11, 13, 16, 17, and 25 revealed a difference between the two
targeted preference groups, but not did not achieve a significance of at least P < ;05. The
failure to achieve a higher level of signiﬁcénce result from the relatively small size of the
subsamples and could increase the possibility of a Type I error. Differences between the

. two targeted prefe‘rence groups warranted further use with a larger sémple, but with
caution. Items 15; 19, 20, and 22 ‘failed to show enough of a difference in the target
preference, but were left in the survey to reflect the opinions of the entire sample. It is
possible that a sufﬁciently larger sample might reileal éigniﬁcant differences; however,
any results would have to be viewed with extreme ‘c.aution.

The survey testéd for reliability by comparing results from ea(;h of the two classes,
using the Mann-Whitney U test. It was assumed that, if students in each class came from
the same population, then students of like preferences would answer each item in the .
samé manner a significant difference would not occur between the groups. If a significant
difference did not occur between those with the same preference from each group, the

| item could be assumed tb be reliéble. Becalise of no intent to arrive at a suinrhated scére,
the non-parametric nature of the study, and the interpretation of each item independently,
traditional measures Qf reliabiiity did not see-m appropriate.

Analysis of the data from the pilot test reveaied no significant differences
occurred (to at least the p <.05 level) between results from the two classes on all items
except two. Item 12 showed a difference, significant to the p =.02 level. Thfs difference

- was __between the two perceiving preference groups. Item 13 showed a significant
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difference (to the p = .05 level) between ‘the two sensing preference groups. Such
differences could have been due to sampling errors resulting from the small size of the
sample. Results on items 12 and 13 should be viewed with caution; however, the results
indicate the survey had sufficient reliability to proéeed.

The amount of time ﬁecessary for the éubj ects to complete the survey was
assessed during the pilot study. Students took between 25 to 35 minutes to cdmpletey the
MBTI and between 4 to 9 minutes to complete the survey. The amount of time needed to
explain the purpose of the survey, 'give,ins'tructio_ns for the MBTI and attitude survey, and
then to complete the consent fdrm took approxiﬁiately 10 minutes. A 60 minute class

period was a sufficient amount of time to complete the survey.
Research Methodology

The first step in the study was to develop‘ and validate the survey. The second
step was to identify the class sections to be used for the studja Data from ERAU’s
Records and Registrétion Office were used to identify target classes. Each class was
reviewed to determine the actual composition according tok student classification. Once
the appropriate classes were identiﬁed, permission to enter the class and conduct the
study was obtained from the course instructor. Then an appropriate schedule was
arranged to cause minimal disruption t'Q' each class.‘ |

Because the MBTI and survey were given at the same time, it was necessary to
correlate the results from the MBTI to the survey. The MBTI and the survey were labeled
with an identifying number used to correlate the results of the MBTI with the survey.

When the results of the MBTI were scored and types identified, the types was transferred
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to the survey, using the identifying number. No names were attached to the survey and no
names were kept once the data were entered. These steps insured conﬁdentiality of

individual results.
Data Analysis

Type distributions are displayed in SRT"fs. The index of attraction checked for
significance in any differences noted between the two tables. The index of attraction,
annotated as | on the type table, is the ratio of the percentage of a pairticular type found in
the sample and the percentage of the type found in the comparison group. Tests for
significance were made by the SRTT computer program (Grenade and Brigg-Myers,
1987), using the Chi-sciuare methcd or the Fisher’s Exact Test when any of the cells had
frequencies 5 or less, even if the cells were in the comparison group and did not show on
the displayed SRTT. When the F ishei's Exact Test was used, the probability symbol in
the type table and the calculated value are underlined. The SRTT program was preset to
check for signiﬁcance at p <.05, then p < .01, and finally, p <.001. It reported the
highest of those three levels of signiﬁcence, but it did not report significance _when a
minimum of p < .05 was notiobtained. The SRTT computer prograim reported the Chi-
square or Fisher’s Exact value. HWhereas the program will report all combinations of
preferences, this stndy analyzed only the ,differences in the sixteen types and the four
basic preference dichotomies. These values are displayed in tables following the SRTTs.
The data displayed in the SRTTs conform to the format recommended by the Association
for Psychological Type with one exception. Symbols used to denote significance are one,

~ two, or three asterisks, promoting consistency and ease of comparison with other tables
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contained in this study. Percentages in the type tables are reported to two decimal places,
but the statistical data tables reported them as whole numbers.

SRTTs were created for the entire sample and for each classiﬁcétion of students.
The SRTT representing the entire sample Was cofnpared to the comparison group.
SRTTs compare the senior class with each of the other classes ‘and compare each class to
the total sample. Again, the index of attfaction was used to check for significance.

Survey results were scored and t_he means for each group determined the general
level of agreement with the statement. Results were checked for significant differences
between the two groups. Because of the novn-parametricvnature of the population, tests for
significance between the two independent_samplesvuse»d the Mann-Whitney U test.
Because of the large number of tests performed on the same set of déta,' an increased
chance of a Type I error ef(ists, although not to the level thought to be a Signiﬁcanf threat

to the study.



‘CHAPTER IV
FINDINGS
: Introduction, '

Results of this study are répo‘rted in a manner designed to prov»id‘.e for ease of
intefpretation and analysis, in two different stylevs.v Fir‘st, the data 'regarding type
distributions are contained in SRTTs with acéompanying tables for thé relevant statistical
data. SRTTs are not disélayed for the. final comparison‘ of each subsample to the entire
sample. Instead, only the data regarding the few significant differences are provided.
The SRTTs for the previous compariSons contain enough data to repliéate these few
findings.

The second method contains an item by item review of survey results, presented in
a standard manner to allow comparisons between items.

The data were subjected to statistical analyses in order to ansWer three research
hypotheses.

Research Hypothesis One — No significant differencc occurs between the
distribution of types arﬁong students in the study samplé and students in the comparison

sample.
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Research Hypothesis Two — No significant differences exist between seniors and
each of the other three classifications and between the total sample and each of the
classifications.

Research Hypothesi; Three -- No difference occurs between student’s attitudes
towards various teaching methods and practices that can be predicted based upon their
basic psychological type preferences.

These hypotheses will be used to test results to decide Whether or not to accept the

three main objecﬁves, or hypotheses, for this study. :
| Results of the Study

| The MBTI results for the study saﬁlple test the ﬁret research hypothesis. The

results comparing the study sample with the comparison group are displayed in type table
format in Table III. The associated statistical data ‘are eutlined in :Tbables IVand V.

Information presented in Tables III, IV, and V reflect type distribﬁtion and type
preferences of the students contained in the study sample. Six types were found to be
significantly over-represented, and six types were found to be under-represented in the
study sample. The six_ over-represented are ISTJ, ISTP, INTJ, INTP, ESTP, and ENTP.
The six under-represented are ISFJ , INFJ, ESFP, ENFP, ESFJ, and ENFJ. Significant
differences were found on the three of ‘the 'four dichotoniods preferences, El, TF, é.nd JP.
All of these differences were .signiﬁcant td at least the p <.05 level.‘ The El and TF
preferences were significant to the p <.001 level whereas the JP preference was

significant to the p <.01 level.



TABLE Il

TOTAL STUDENT SAMPLE SRTT

ISTJ *** ISFJ *** INF] * INTJ **

N = 71 N = 14 N = 4 |N = 2
% =18.68 % = 368 |% - 1.05 % = 6.78
I =204 I =044 |I = 033 I = 1.85
ISTP *** ISFP INFP INTP ***

N = 35 N = 11 N = 22 [N = 30
% = 921 % = 2.89 % = 5.79 % = 7.89
I = 233 1 = 060 I =10 |I = 19
ESTP ** ESFP * ENFP ** ENTP ***
N= 2 |[N= 14 |N= 19 |N= 35
% = 7.63 % = 3.68 % = 5.00 % = 921
I = 171 [ = 059 I = 056 I = 190
ESTI ESFJ *** ENFJ *** ENTJ

N = 43 N = 13 N = 5 N = 10
% =11.32 % = 342 % = 132 % = 263
I = 1.10 1 = 033 I = 016 I = 062

Note: N = 380 ***p <.001, **p <.01, *p <.05
Comparison group n = 28,088
indicates Fisher’s exact value
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TABLE IV

STATISTICAL DATA FOR TABLE III
TOTAL STUDENT SAMPLE SRTT

Preference | n % I : - x?
ISTJ 719 204 4036+
ISF1 14 4 044 10.82% %
NI 4 EEERE 0.33 0.02*
INTJ 25 7 185 9.94**
ISTP 35 9 213 2126+
ISFP 11 3 0.60 3.02
INFP 22 6 ~1.09 0.16
INTP 30 8 1.94 13.92% %+
ESTP 29 8 1.71 8.66+*
ESFP 14 4 059 . 4.34*
ENFP 19 5 0.56° 7.03%+
ENTP 35 9 1.90 1525wk
ESTJ 43 11 1.10 0.46
ESFJ 13 4 © 033 19.10%*+
ENFJ 5 1 0.16 0.00%**
ENTJ 10 3 0.62 2.47

Note: n= 380

**¥p <.001, **p <.01, *p <.05
indicates Fisher’s exact value
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TABLE V

STATISTICAL DATA FOR PREFERENCE DICHOTOMIES

TOTAL STUDENT SAMPLE

Preference n “ % -1 | X?
E 168 4 077 25974k
I 212 56 130 2597w
S 230 61 L4 Lod
N 150 39 094 104
T 278 73 1.63 20.37+%*
F 102 27 049 2037+
7 s 49 vo.»85‘ | 10.49**
p "19;5 | 51 {19 10.49%*

Note:n=380
**%p <001, **p <.01, *p <.05
indicates Fisher’s exact value
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Because a significant difference occurred between the students in ERAU’S
Aeronautical Science degree program and the comparison sample of traditional age
college students, research hypothesis one is rejecfed.

These findings su_pporf the evidence in the literature (Barretf, 1989; Boreham &
Watts, 1998; Borg & Shapiro, 1996; Fisher, 1994; Laribeé, 1594; MacDaid, McCaulley,
& Kainz, 1995; Nourayi & Cherry,} 1993; Quilty, 1996, Raven, Céno, Garton, & Van
Shelhammer, 1993; Rosati, 1997 Soliday & Sanders, 1993; Stice, Bertfand, Leuder, &.
Dunn, 1989; Tharp, 1993; Torkelson, 1992; Wahl,‘ 1992;) that students with similar
preferences are attracted to cértéin college dégree programs and can‘be find in higher -
percentages than students with different'pref;arerices.

The MBTI resulvts‘ for students in each cléssiﬁcation were compared to see if any
signiﬁcﬁnt difference between seniors and juniors, séhiors and sophomores, and seniors
and freshmen. The distribution of types is contained in Table VI, and the statistical data
are contained in Tables VII and VIII.

Table VI shows theb only type with a significant difference was ‘ENTP, and a
significant vdi_fferér,vlce occurred oqu on the JP preference.. Judging types were under-
represented by an I of .74, whereas perceiving types were ove;—represented byanl

of 1.33.



TABLE VI

TOTAL STUDENT SAMPLE SRTT

ISTJ ISFJ INFJ INTJ

N = 16 N = 3 N = 0 N = 6
% =17.20 % = 3.23 % = 0.00 % = 538
I = 097 [ = 0.64 I = 0.00 I = 07
iISTP ISFP | INFP INTP

N = 13 N=2_N='5 N = 4
% =13.98 % - 2.15 % = 538 % = 430
I = 18 |1 =.o.51 I = 320 I = 071
ESTP ESFP ENFP ENTP **

N = 8 N = 1 N = 15 |N = 15
% =13.98 % = 1.08 % =16.13 % =16.13
I = 185 I = 032 I = 320 I = 320
ESTJ ESFJ ENFJ ENT]J

N = 10 N = 1 N = 1 N = 3
% = 10.75 ‘%‘= 1.08 % = 1.08 %;= 3.23
I = 06l I = 032 I = 128 |I = 128
Note: N =93

*¥xp <.001, **p <.01, *p <.05
Comparison groupn =119
indicates Fisher’s exact value
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STATISTICAL DATA FOR TABLE VI
FRESHMAN VS. SENIORS SRTT

TABLE VII

Preference n % [ X
ISTJ 16 17 0.97 >01
ISF] 3 3 0.64 0.73
INFJ 0 0 0.0 0.52
INTJ s 5 5.38 0.59
ISTP 13 14 1.85 2.31
ISFP 2 2 0.51 047
INFP 5 5 320 0.24
INTP 4 4 0.51 0.28
ESTP 8 9 1.28 0.26
ESFP 1 1 0.32 0.39
ENFP 6 6 0.96 1.10
ENTP 15 6 3.20 7.09%*
ESTJ 10 e 061 1.99
ESFJ 1 1 1032 039
ENFJ 1 1 1.28 1.00
ENTJ 3 3 1.28 1.00

Note: n =93

*x%p < 001, **p <.01, *p <.05

indicates Fisher’s exact value
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' TABLE VIII

STATISTICAL DATA FOR PREFERENCE DICHOTOMIES
FRESHMAN VS. SENIORS

*k¥p <001, ¥*p <.01, *p <05
 indicates Fisher’s exact value

Prefere‘ncev n - X
E 45 48 1.05 0.10
I 48 52 0.96 0.10
S 54 58 089 1.24
N 39 42 1.22 1.24
T 74 80 1.09 1.19
F 19 20 0.76 1.19
7 39 4 074 431%
P 54 58 133 4.31%
| Note: n =93 |
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The comparison between seniors and sophomores is shown in Table IX.

Statistical data are contained in Table X and XI.

TABLE IX

SOPHOMORES VS. SENIORS SRTT

ISTJ ISFJ INFJ INTJ
N= 14 |[N= 4 |N= 1 |N= 5
% = 20.00 % = 5.71 % = 143 |% = 7.14
I = 1.13 I = 113 I = 085 |I = 094
ISTP ISFP INFP__ * | INTP

N = 7 N = 1 N= 6 |[N= 5
% =10.00 % = 143 % = 857 |% = 7.14
I =132 |1 = 034 I =510 |1 = 085
ESTP ESFP ENFP ENTP

N = 3 N = 5 N = 1 |N= 4
% = 429 |% = 714 % = 143 % = 571
I = 064 I = 212 I = 020 |1 = 113
ESTJ ESFJ ENFJ ENTJ
N= 3 [N= 6 |N= 2 |[N= 3
% = 429 % = 857 % = 28 |% = 429
I = 064 I = 255 I =340 |1 = 170
Note: N = 70

**¥p <001, **p <.01, *p <.05
Comparison groupn=119
indicates Fisher’s exact value



"TABLE X'

STATISTICAL DATA FOR TABLE VI
. SOPHOMORES VS. SENIORS SRTT

Preferenéé : n % I g
ISTJ}‘V 14 20 1.13 0.16
ISET 4 6 1.13 1.00
INFJ 1 . 0.85 1.00
NI s A 0.94 1.00
ISTP 7 10 1.32 0.34
ISFP o 1 034 0.42
INFP 6 8 510 0.03*
INTP 5 7 0.85 0.79.
ESTP 3 4 0.64 0.54
ESFP 5 7 2.12 029
ENFP. - 1 1 021 0.16
ENTP 4 6 1.13 1.00
ESTI 3 4 0.24 0.01*
ESF] 6 9 255 0.17
ENFJ 2 3 3.40 0.56
ENTJ 3 4 1.70 0.67

Note: n=70 |

***p <.001, **p <01, *p <.05
indicates Fisher’s exact value



TABLE XI

STATISTICAL DATA FOR PREFERENCE DICHOTOMIES :
SOPHOMORES VS. SENIORS

Preference

n %

E 27 39 0.83 1.05

I 43 61 114 1.05

S 43 61 0.94 0.32
N 27 39 112 032

T 44 63 0.86 2.18

F 26 37 1.38 2.18
o : 38 4. 096 007

P 32 46 - 105 0.07

Note: n =70

*H4p <001, **p <.01, *p <.05

indicates Fisher’s exact value

63



64

Results reveal only two significant differences among the sixteen types. INFPs
show an over-representation, indicated by an I of 5.10 whereas ESTJs are under-
represented by an I of 0.52. Caution must be takeﬁ due to the small number of subjects in
these categories. No other significant differences occurred between these two samples.

The type distribﬁtion comparison between juniors and seniors is shown is Table
XII. Statistical data afe contained in Tables XIII and XIV.

Comparison between juniors and seniors reveal that only one of the sixteen types
is significantly different from the others. INFPs, likg the sophomores, are over-
represented. Again, the small size of this category requires caution dming the
 interpretation of the data. Juniors have an almost identical division among the judging/
perceiving preference as do the freshmen. No other significant differences occurred
between these two samples.

Results from each classification of students are also compared to the total sample,
with the seven comparisons yielding only a few significant differences. The comparison
of seniors to the total sample found significant differences in two types and on the JP
preference. INFPs (n = 2) were under-represented by an I of .29, Fisher’s exact = .0301,
p. <.05. This small number requires caution when analyzing comparisons é'mong the
INFPs in each classification. ESTJs (n =21), 17.65% of the sample, were over-
represented by an I of 1.56, __le =6.92, p <.01. Significance was found in the difference
between the JP preference. Judging types, 56.30% of the sample, were over-represented
by an I of 1.16, whereas perceiving types were under-represented by an [ of .85, x*=

4.03, p <.05. No other significant differences were found.



JUNIORS VS. SENIORS SRTT

TABLE XII

ISFJ

INFJ

ISTJ INTJ

N = 20 N = 1 N = 1 |N= 6
% = 2041 % = 1.02 % = 1.02 |% = 6.12
I = 116 I = 020 I = 061 |I = 081
ISTP ISFP INFP * | INTP

N = 6 N = 3 N = 9 [N = 11
% = 621 % = 3.06 % = 918 |% =11.32
I = 081 I = 073 I = 546 |1 = 134
ESTP ESFP ENFP ENTP

N = 10 N = 4 N = 4 |N = 10
% =1020 |% = 4.08 % = 408 |% =10.20
I = 152 |1 = 121 I = 061 |1 = 202
ESTJ ESFJ ENFJ ENTJ

N = 9 N = 2 N = 1 |[N= 1
% = 9.18 % = 204 % = 100 |% = 1.02
I = 052 I = 06l I = 121 {1 = 040
Note: N =98

*¥**p <.001, **p <.01, *p <.05
Comparison groupn =119
indicates Fisher’s exact value

65



TABLE XIII

STATISTICAL DATA FOR TABLE VI

JUNIORS VS. SENIORS SRTT

8]

Preferenc_ﬁe : n - % I
ISTI 20 20 ] 1.16 027
SF7 1 1 0.20 L13
INFJ 1 1 0.61 110
INTJ 6 6 o081 1.10
ISTP 6 % 081 0.17
ISFP 3 3 0.73 0.73
INFP 9 9 5.46 0.01
INTP 11 11 1.34 0.40
ESTP 10 10 1.52 0.86
ESFP 4 4 121 1.00
ENFP 4 4 0.61»' 0.55
ENP 10 10 2.02 2.09
ESTT 9 9 0.52 3.23
ESFJ -  2’ 2 10.61 0.69
ENFJ 1 1 1.21 1.00
ENTJ 1 1 1040 0.63
Note: n= 98

*E%p <.001, **p <.01, *p <.05
indicates Fisher’s exact value



TABLE XV

STATISTICAL DATA FOR PREFERENCE DICHOTOMIES
JUNIORS VS. SENIORS

Preferenpe on % = I ) ’ X
E 4 42 091 04
I s s8 108 042
S s s 086 2.01
N 5 44 127 201
T Cn | L2 0.05
F 25 26 095 - 005
J 41 o 074 4.50*
P 57 s 1m ~ 4.50*

Note: n = 98 ' ' v

*xkp < 001, ¥*p <.01, *p <.05
indicates Fisher’s exact value
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Comparing the juniors to the total sample revealed no significant differences to a
minimum of p <.05 among any of the sixteen types and among the four preference
dichotomies.

The comparison of sophomorés to-the total sample revealed a significant
difference in only type ESFJ (n = 6). Data indicate that this type is over-represented by
anlof2.51, x*=6.89, p <.01. The sma‘l,l‘ size of the sample requires caution when
interpreting the data. The data also indicate a significant difference in the TF preference.
- Thinking types comprised 62.86% of the sampl_e and were under represented by an I of
.86, whereas feel’ing types, 37.14% of the samplg, were over represented by an I of 1.38,
x* =4.64, p <.05. No other significant differenceé were evident..

The comparisoﬁ ‘of the freshmen to the total sample found only one type, ENTP
(n = 15), to have a significant difference as shown by an I of 1.75, x> =7.05,p<.05. No
other significant differences were found.

The overall number of significant differences among the four classifications of
students is relativeiy small when compared to the number of comparisons where no
difference was found. Whereas some differences are evident among the classifications of
studeﬁts, many might bé attributed to the small number bf subjects of particular types
within that particular sample. As Pittenger (1993) noted, small samples can skew the
results. These small samples may be the result of sampling errors caused by the
limitations noted regarding the process used to select the subjects. Because of the
uncertainties surrounding these results, the most appropriate approach is to accept the
second research hypothesis that no significant difference occurred between the various

classifications of students in the study sample.
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There is evidence in the literature (Barrett, 1989; Cromwell, 1996; Dunn, Griggs,
Olson, Beasley, & Gorman, 1995; Jones, Courts, Sandow, & Watson, 1998; Laribee,
1994; Moody, 1993; Quilty 1996; Schurr, Ruble, Paloma, Pickerill, & Moore, 1997; and
Wood, 1993) to suggest that students of one type may have better chances of success than
students of other types. However, the results do not support the suggestion that students
with any particular type in this study léave the program such numbers to significant
change the composition of the sample.

Data for the survey reveél significant differevnces in the responses foritems 1, 2, 3,
5,8,9,10,11, 12, 13, 14, 16, 18, and 23. The data reveal no differenée, to a minimum of
P <.05, for items 4,6,7,15,17,19, 2Q, 21,22, 24, a»bnd‘25. }

Item 1 asked subjects to respond to the statement, “I enjoy classes that are
primarily lecture.” Tﬁis item targeted the EI preference. Responses indicate both groups
disagreed with the statement, with E types more than I’ types. ‘The average of the
extraverts’ responses was 2.56 (= 163) whereas the average of the introverts’ fesponses
was 2.82 (n = 196). Results of the Mann-Whitney U test were significant, z = -2.04,
p=.042. The E types had a average rank of 168.22, whereas the I type‘s had an average
rank of 189.80. - | | o

Item 2 asked subjects to respond to the statement, “I look forward to group
dis‘cussioné.” The target preference was EL Both groups indicated agreement with the
statement, but E ‘typés agreed more than did I types. | Thé average of the extraverts’
responses was 3.96 (n = 163) whereas the average of the introverts’ was 3.36 (n = 196).
Results of the Mann-Whitney U test were significant, z=-5.72, p = .000. The E types

had an average rank of 212.22, whereas the I types had an average rank of 153.20.
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Item 3, also targeting the EI preference, asked the subjects to respond to the
statement, “I enjoy classes that require a lot of independent, or self-study.” The
introverts’ scores had a mean of 3.13 (n = 196), indicating slight agreement, whereas the
extraverts’ mean was 2.83 (n = 193), indicating slight disagreement. The Mann-Whitney
U test was significant, z=2.83,p = .005; E types had an average rank of 163.63, and 1
types had an average rank of 193.62.

Item 4 targeted the EI preference, with subjects asked to respoi)d to “I like classes
that have a lot of in-class writing assignments.” Both preferences indicated a similar
disagreement with the statement. The extraverts’ average response was 2.29 (n=163)
and the introverts’ average response was 2.23 (n = 196). The results of the Mann-
Whitney U test were not signiﬁcant, z=-75,p=.452. The average rank for the E types
was 184.27, and the avérage rank for the I types was 176.45.

Item 5 targeted the JP preference using the statement, “I like classes with a well-
structured course outline that is rigidly followed.” Judging types had an average response
score of 4.01 (n = 173), whereas perceiving types has an average response score of 3.38
(n=186). Both types indicated agreement with the statement, and the Mann-Whitney U
test indicated a signiﬁcént'differe’nce, z=-5.69, p = 000 Judéing typés had an average
rank of 210.80, and the perceiving types had an average rank of 151.35.

Item 6 also targeted the JP preference through the statement, “I like classes that
have a lot of activities, such as problem solving, flight planning, or chart interpretation.”
Both judging types and perceiving types agreed equally with the statement, each with an

average score of 3.96. Results of the Mann-Whitney U test did not indicate a significant
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difference, z =-.21, p = .838." The average rank for judging types was 181.08, and the
average rank for perceiving types was 179.00.

Item 7 targeted the EI preferences. Averages of both types indicated agreement
with the statement, “I like classes that focus on the possible uses of the information more
that on the specific details of the information.” E types had an average response of 4.10
(n=163),and [ types had an average response of 4.01. Results of the Mann-Whitney U
test were not significant, z=-.91,p=.363. E tyi)es had an average rank of 184.95, anci I
types had an average rank of 175.88.

Item 8 targeted the SN preferences with the statement, “I prefer multiple choice
tests over short answer or essay tests.” Whereas both types indicated agreement with the
statement, the average response for sensing types was 4.12 (n = 223), and the average
response for intuitive types was 3.72 (n = 136). Results of the Mahn—Whitney U test were
significant, z =-3.70, p=.000. The average rank for sensing types was 194.98, whereas
the average rank for intuitive types was 155.44.

| Item 9 also targeted the SN preference, using the statement, “I like classes that

”

move through the subject in an methodical, step-by-step manner.” Both preferences
' agreed with the stafe?nl‘e’nt,' sensing types with an averége response of 4.08 (n = 222) and
intuitive types with 3.82 (n = 136). Results of the Mahn-Whitney U test were significant,
z=2.87, p=.004. Sensing types had an average rank of 190.37, and intuitive types had
an average rank of 191.75.

Item 10 targeted the EI preferences with the statement, “I like classes that have a

lot of group learning activities.” Both types agreed with this statement, however, the

average response from E types was 3.81 (n = 162), indicating a stronger level of



72

agreement than did the I types, who had an average response of 3.34, (n = 196). Results
of the Mann-Whitney U test were significant, z = 4.44, p = .000. The average rank for E
types was 205.00, and the average rank for I types was 158.42.

Item 11 targéted subjects with pfefefences for either sensing or intuition with the
statement, “ I like assignments that are open-ended band allow for a lot of flexibility and
individual creativity.” Average responses indicate that intuitive students, with an average
response of 4.09 (n> = 136), have a stronger level of agreement with that statement than do
sensing students, who had an average response of 3.59 (n = 222). Results of the Mann-
Whitney U test were significant, z = -4.93, p=.000. Sensing types had a mean rank of
159.64, whereas intuitive types had a mean rank of 211.92.

Item 12 targeted the JP preference with the statement, “I like to complete
assigmnents early.” Judging types indicated a stronger level of agreement with an
average response ‘of 3.75 (n=172) than did perceiving typés who ihdicated very slight
agreement with an average response of 3.05 (n = 186). Results of the Mann-Whitney U
test were signiﬁcant, z=-6.81, p=.000. Judging types had an average rank of 216.39,
and perceiving types had an average rank of 145.38.

Item 13 targeted the SN preférenée using the state}nent “I 'ehjoy discussions that
are primarily devoted to fhe practical applications of the theories presented in class.”
Positive responses were elicited from both types. Sensing types résponded with an
average scbre of 3.81 (n = 222), and intuitive types reséonded with a higher average score
0f 4.03, (n=136). Results of the Mann-Whitney U test were significant, z = -2.76,
p=.006. The mean rank for the sensing types was 168.79, and the mean rank for the

intuitive types was 196.66.
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Item 14 targeted the SN preference with responses to the statement, “I am bored
by lectures that go step-by-step.” Results revealed that intuitive types agreed, whereas
sensing types were mostly neutral. Intuitvive types had an average response of 3.35
(n=136), and sensing types had an average respbnsé 0f 2.99 (n = 222). Results of the
Mann-Whitney U test were significant, z=-3.27, p = .001. The mean rank for the
sensing types was 166.02, whereas the mean rank for the intuitive fypes was 201.50.

Item 15 targeted the JP preferencé using the statement, “I need deadlines in order
to complete assignments.” Both types was answered almost equally. Judging types had
an average response of 3.63 (n = 172), and perceiving types had an avérage response of
3.74 (n = 186). Results of the Mann-Whitney U test were not significant, z =-1.05,

p =.295. The mean rank for j>udging types was 173.97, and the mean rank for perceiving
types was 184.61.

. Item 16 targeted EI preferences with the statement, “Working alone is more
important that working together.” E types indicated a stronger disagreement to this
statement with an average response of 2.40 (n = 162), whereas I types had an average
response of 2.86,(n = 196). Results of the Mann-Whitney U test were significant,
z=-5.01, p=.000. The mean rank for E types was 151 27, and the mean rank for I types
was 202.83.

Item 17 targetedv the sensing/intuitive preference by méans of the statement
“Listening to the lecture is more important than doing theb homework.” This statement
elicited nearly equal responses from both types as each a neutral to a very slight
disagreement with the statement. Sensing types responded with an average score of 2.92

(n=222), and intuitive types responded with an average score of 2.98 (n = 136). Results
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of the Mann-Whitney U test were not significant, z = -0.53, p = .600. The average rank
for sensing types was 177.34, and the average rank for the intuitive types was 183.02.

Item 18 tafgeted the sensing/intuitive preference with the statement, “I like
unexpected acﬁviﬁes that are added to the class.” Both types agreed with the statement;
however, intuitive types had a stronger level of agreement. Their average response was
3.60 (n=136), as compared to the sensing types average response of 3.25. Results of the
Mann-Whitney U test were significant, z = ;3,.14, p=.002. Sensing types had é average»
rank of 166.72,._Whereas the intuitive btypes-had an average rank of 2'00;3 6.

Item 19 téfgeted the TF preference with the statement “Grades should reflect the
amount of effort I put into ‘thel prdject. or report.”. Responses reflected a slightly higher
level of agreement fr‘omb feeling types than it did frnm thinldng;I types. Feeling types had
an average response of 3.95 (n=93), whereas thinking types had an average response of
3.80 (n = 264). Results of the Mann-Whitney _Q'tesf ‘were not significant, z =-1.14,
p-.254. Thinking types had an average rank of 175.57, whereas feeling types had an
average rank of 176.85.

Item 20 targeted the TF preference. Both types indicated agreement with the
statement, “Everyone in the class should be able te receive an ‘A’ for the course if they
do similar work.” Thinking types had a average response of 3.43 (n = 264), and feeling
types had an average response of 3.56 (n=93). Results of ‘the Mann-Whitney U test were
not significant, z=-1.01, p=.31. The mean rank for thinking types was 176.85, and the
mean rank for feeling types was 188.74.

Item 21 used the statement, “The teacher should be in control of the class at all

tifnes and ensure the outline is followed regardless of anything else.” This targeted the
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SN preference. Whereas both types disagreed with the statement, intuitive types, with an
average response of 2.69 (n = 136), showed a stronger level of disagreement than did
sensing types who had an average response of 2.86 (n =222). Results of the Mann-
Whitney U test were not significant, z = -1 .63, p=.102. The mean rank for sensing types
was 186.12, and the mean rank for intuitive types was 168.70.
Item 22 also targeted the SN préference. The statement, “I t'hink>the details
| }contained in the text are not important so. lo.ng as I understand and can apply the
concepts,”‘elicited favorable responses from both types. Sensing types responded with an
average score of 3_7.64 (n=223), whereas intuitive types resbonded with an average score
of ‘3.73 (n=136). Results fro‘m thé Manﬂ-Whitney Q test were not significant, z=-1.35,
. p=.177. Sensing types had an average rank of 174.73, and intuitive types had an avérage
rank of 188.64. |
Item 23 targeted the SN pfeferénce with the statement “I like essay tests where I
have the freedom to express what I know in my own words.” Different responses came
from the targeted types. Intuitive types indicated agreement with the statement with an
average response of 3.35 (n = 136), whereas sensing typés showed neutral to slight
disagreeinent with an average response of 2.97 (n = 223). Results of the Mann-Whitney
U test were significant, z=-2.85,p = .004. The average rank for the sensihg types was
168.21, and the average rank for the intuitive types was 199.33. .
Item 24 targeted EI preferences with the statement “I like activities that allow me
to apply what I have learned.” Both types responded at similar levels, with the average

response of E types being 4.17 (n = 163), and the average response of I types being 4.11
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(n=196). Results of the Mann-Whitney.Q test were not significant, z = -.088, p = .382.
The average rank for E types was 184.57, and the average rank for I types was 176.20.
Item 25 targeted the JP preference. Both types agreed close to the same degree,

| with the statement “I expect the teacher to tell me most of what I will need to know.”
Judging types had an average score of 3.96 (n = 173), and perceiving types had an
average score of 3.87 (n = 186). Results of the Mann-Whitney U test were not
significant, z = -1 722, p =.223. The average rank forjudging types was 186.44, and the
average rank for the perceiving tybes was 174.01.

Because significant differences We_re féund in the attitudes between thé targeted
types on items 1, 2, 3, 5, 8,‘ 9,10, 11, 12,>13,'14, 16, 18, and 23 the‘ third research
hypothesis must be rejected for these items. Because no significant aifference was found
in the attitudes between the targeted types on items 4, _6,_ 7,15,17,19, 20, 22, 24, and 25,
the third research hypothesis must be éccépted.

General attitudes revealed are summarized in each of the four dichotomies.
Questions that did not have a significant difference between the two preference groups
are included because they do reveal attitudes towards teaching methods.

The ‘ﬁndings from >thisv'sur'vey suggeét'that both extraverts and introverts do not
enjoy lectures and prefer group discussion. Extr»aver'ts';:reVealed a stronger preference
toward group discussion than did introverts. Findings aléo revealed a preference for
group learning activities, .activities fthat allow fér application of the material covered, and
classes that focus on the uses of the material rather than specific details. Both types
indicated a dislike for in-class writing assignments and disagreed that working aloné is

more important that working together. Introverts indicated they like independent work
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assignments whereas extraverts did not. Findings are consistent with the expectations
based upon the literature (Barger, Barger, & Cano, 1994; DiTiberio & Hammer, 1993,
Myers & McCaulley, 1985; Provost & Anchors, 1987) with the exception of introverts
disliking lectures, liking group discussions, and disagreeing that working alone is more
important that working together. |

Results of ‘vthe questions targeting the SN preference reveal both types prefer
multiple choice questions over essay questions. Intuitive types liké essay tests where they
have the freedom to express their answers in their own word whereas sensing tyf)es were
neutral. The is cvonsistent with type theofy (DiTiberio & Hammer, 1993). Both types said
they were bored by lectures that go step-By-step, like discussions that are devoted to the
practiéal application of the material, and understanding concepts was more important that
~ the details. Both types wére neutral as to whether or not listening to lectures is more
important than doing homework. The fact that sensing types revealed they are bored with
lectures that go step-by-step was not expected (Provést & Anchors, 1987).

Both types liked classes that moved through the subject in a methodical, step-by-
step manner, and also ;evealed a preferen‘c¢ for open-ended assignments that allow for
ﬂexibilit'y:aﬁd individual créatiVity. Both types disagreed that the ‘teache‘r shoﬁld be in
control of the class at all time and folléw the outline regardless of all else and that they
did like unexpected activities that are added to the class. It was expected £hat sensing
students would have a stronger preference for control, specific assignments, and closer
adherence to the course schedule than they indicated (Barger, Barger, & Cano, 1994,

DiTiberio & Hammer, 1993, Myers & McCaulley, 1985; and Provost & Anchors, 1987).



78

Two questidns targeted the TF preference. Only two questions regarding this
dichotomy were used because the TF preference does not have as an great impact on
 learning as do other preferences (Myers & McCaulley, 1985). These questions revealed
that both types agreed that gr‘adesish.ould reflect the amount of work put into an
assignment and that everyone should be able to achieve the grade of A assuming similar
work. It was expect¢d that thinking typeé would not agree as strongly with these issues as
would feeling types (Ditiberio & Hammer, 1993),

Questions that dealt with th¢ JP prefefence dichotomy revealed both types did like
structured classes with the 6utlin¢s followéd, classes that contained a lot of activities
involving problem solving or application of skills, and they expécted the teacher to tell
them most of what they will need to know. Both types indicated they like to complete
assignments early however, they prefer to have deadlines.

Results were all consistenf with the e);pecfations .derived from the literature
(Bargcr, Barger, & Cano, 1994; DiTiberio & Hammer, 1993; Fairhurst & Fairhurst, 1995;
Myers & McCaulley, 1985; and Provost & Anchors, 1987).

In summary, findings reveal that there is a significant difference between in the
type distriBution érhbng the students in fhe study) and those 1n the ~§omparisbn group. The
findings did not reveal any signiﬁCant change in the distribution of types between
students of different classifications. The survey indicated, in some cases, there were
signiﬁcant-differencés in the attitudes, or at least the strength of the‘ éttitude, towards
various teaching methods while there was no significant difference in other éases. The
survey also revealed insight into the attitudes of the sample as a whole and can provide

the basis for some decisions regarding teaching methods.



CHAPTERV
DISCUSSION

This study inVestigated: 1) wne‘rher there'were' significant differences in rhe
distribution of type preferences of stﬁdents ina professional pilot undergraduate degree
program when compare to the generai ponulation of traditional age coilege students,

2) whether significant differences occurréd in the type distributions among the various
classifications of students within tlre degree program,‘and 3) whether any signiﬁcant
differences occurred between students who have different psychological preferences and
their attitudes .toWards various .teaching methods.

Sufficient evidence exists in the literature to support the theory of psychological
types and associated preferences towards learning environments. Sufficient evidence also
exits tr) support the theory that distribution of types among student populations in
differing college prograrns are d_ifferent. ]ndividuals are attracted to different professions
for many reasons, one of whiéh is congruent with type theory.

- Educators must understand the different preferences that students bring into‘ the
classroom for many( reasnné.: Ifa tezrcher has one primary method of teaching, then it
stands to reason that that educator may not be effective for all students. The literature
suggests (Barrett, 1989; Butt, Miller, Sutton, & Zang, 1996; Dunn, 1990; Montgomery,

Simpson, & Lindholm; 1993; Perry, 1994; Winters, 1996; Wood, 1993) that teachers who
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use various methods of instruction are rﬁore effective than those that do not. An
awareness of the type distribution of students in a particular college program can be
valuable to faculty and instructors who teach in that program. This awareness can also be
valuable to faculty ;J.nd instructors of other départments and disciplines who teach those
students. Lynch and Sellers (1996) nofed learning can be impfoved by teaching with

methods that accommodate students’ learning styles and preferences.
Summary of Findings

The findings of this study'indicate that a signiﬁcant differenc‘:e‘ occurred in the
distribution of typés.' Because the first fesearch hypothesis was rejected, the first
objecti?e, or hypothesis of this study is accepted. The type distribution of students in the
study was significantly different from the type distribution of the general population of
traditional age college students.

- The findings also indicate that no significant difference occurred between the type
distributions and classifications of these students. Because the second research
hypothesis was accepted, the second objective, or hypothesis of this study is rejected.
The major implication of this finding is that there is not a lbss of any particular type of
student during normal attrition. This suggests that particular teaching methods and
strategies that are actually efnployed do not have any effect on the atfrition of particular
types. The only way to be fully confident of this finding would be a longitudinal study
following one or more cohorts through the entire program. A second implication of this

finding, because the types are distributed the same across classifications, is teaching
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strategies should affect all classifications of students the same. Again, a study is
warranted to fully investigate this possibility.

The results of the survey found that some significant differences occurred in
attitudes, or in the strength of those attitudes among the four basic preference
dichotomies. These attitudes provide insight into how students perceive various teaching
methods, strategies, and policies. These insights give guidance to the development of
effective teaching practices. Because these differences were significant in some cases,
the third obj ecti?é of the study is accepted. Eecéuse fhere were cases where there was no
significant difference, fgrther study is néeded to determine which ~éttitudes can be

predicted and to develop appropriate instruments.
Discussion

The SRTT of the total study sample revealed six types that are over-represented.
This means that students of that type are found in the study program in higher percentages
than expected based on the general college sample. This is consistent with the ﬁndings‘of |
studies of chér speciﬁc college programs (Barrett, 1989; Boreham & Watts, 1998; Borg
& S’hapifvo,v 1996; Cano & Garton, 1994; Lariﬁee, 1994; Nourayi & Cherry, 1993; Myers
& McCaulley, 1985; Raven, ‘Cano-, Gé.rton, & Shelhémer, 1995; Rosati, 1997; Stewart &
Felicetti, 1992; Tharp, 1993, Wahl, 1992). The SRTT also revééled that six types are
under-represented. This means students with those type preferences are found in lower
percentages in the study program than is expected based on the general college sample. A

closer look at the data reveals that the main difference lies in the TF preference. The six
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that are over-represented in the popﬁlation are all thinking types whereas the six that are
under-represented are all feeling types, both by a factor of more than 50%.

The major implication of this difference ha; to do with the types of feedback and
evaluations given to students at the end of a lesson. Flight training is a one-on-one
instructional setting between the student pilot and the instructor pilot.  One of the key
facets of the thinking preference is that people with this preference tend to spontaneously
critique, whereas people with a préference fof feeling spontaneously appreciate. Thinking
types tend to be impersonal, whereas feeling typés value relationships (Myers, with
Myers, 1980/1995). Smith ( 1993‘) found this to be true in a study of grading styles based
upon the TF preferences. Thinking types use a different language ihdicating they have a
different concept of their role. Feeling types offer more praise and suggestions. Smith
suggested these findings could be becau;e thinking types focus more on problem-solving,
whereas feelingvtkypesufocus more on student motivation.

Because feeling types are in the minority of the sample, a feeling type student will
have a greater probability of having a thinking type for a flight instructor. If flight
instructors do not understand the needs of feeling type students, then such students may
develop the impreséion thét their efforts are not valued in such a progfarﬁ and cause a
reduction in student esteem éhd motivation.

Results of this study also revealed differences in the EI preference. Introverts
were over-represented among the study s;clmple whereas extraverts were under-
represented by a factor of close to 30% of what is expected in college populations.
Several characteristics of extraverts and introverts occur that faculty need to understand.

With a larger percentage of introverts in the classroom, teachers may find it somewhat
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difficult to use class discussions. Introverts are less likely to speak in class until they
have had time to reflect on the topic whereas extraverts readily initiate discussions
(Jensen, 1987). Teachers who weight grading criteria on class participation may be
placing undue stress on students with ‘a preference fcr introversion. Because this study
indicates a higher percentage of introverts tlian expected, faculty who teach in the
program in this study and who use class 'participation asa gradir'ig criteria need to make
adj ustments:

Perceiving types were founcl to be over-represented by a significant margin,
whereas the judging types were founcl to be under-represented. Perceiving types had a
higher percentage than was expected based on the gerieral college sample. Judging types
- are usually found in higher percentages than perceiving types in the population in general

(Hammer & Mitchell, 199'6), Because professional flying involves following precise
‘procedures and attention to detail, 1t is easy to assunie that judging :fyi)es would be more
attracted to flying. The results from three flight instructor MBTI workshops conducted

during the summer of 1997 (for 94 newly hired flight instructors) revealed that 67% had a
judging preference, whereas 33% had a perceiving preference (Wiggins, 1997). Because
these flight instructors were all graduates of the program being studied, it was expected
that similar percentages would show in the study sample. In fact, similar differences did
not result. The percentage differerices beiween the groups may be the result of biases in
. the flight instructor selection process. ‘This‘ presents questions that could be the basis for
a future study.

A majority of students have a preference for the perceiving which suggests that

care needs to be taken during the teaching of flight procedures and checklists. Perceiving
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type students generally do like to repgatedly follow routine procedures (Lawrence, 1993;
Provost & Anchofs, 1987). it may‘be necessary to help perceiving students understand
the underlying reasons for those routine procedures and checklists to reinforce the
students’ motivation to use them in thé preséribed r‘ﬁanner.

Higher than expected percentages of introverts is worth nqting because the
aviation industry is currently emphasizing crew resource managcment and effective team
skills. Cook (1995) noted that colleges need to find pedagogical methods to facilitate
development of these skills. One way of déveloping the necessary skills is through
activities using collaborative and cooperativé learhiﬁg fnethbds. Fai}rhurst and Fairhurst
(1995) suggest this as an effective téchniQue. ‘They n‘ste that, whereas introverts may not
necessarily favor this techriique, effective cooperative Iéafnirig activities help develop
skills necessary to function effectively and efficiently in a team-oriented work
environment. Of course the neesl to learn effective t_éam skills is not limited to introverts
but is needed by all students.v

Many interésting irisights were reflected in responses to the survey items.

One signiﬁcant insight relates to the ﬁse of the lecture as ba primary teaching
method. Bonwell and Eison (1991) state that lecturing is the primary mode of teaching at
most colleges and universities. Results of tﬁis survey show that intro.,_vensnand extraverts
do not prefer classes that are primarily lecture. Extraverts rirlldizcate a stronger dislike.
When asked about ’érou}i dissussions, both types favor such activities, but extraverts are
more positive. When asked about group learning activities, both types indicated that they
like them, again, with extraverts more positive. Even though no significant differences

occurred in their attitude, both types clearly liked activities during which they could apply
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what they have learned. This is cqnsistent with type theory and suggests that, whereas
lectures aré a valuable teaching tool, student satisfaction among extraverts can be
increased by using active learning methods, especially those that involve practical
application of the material. Such activities do not have a negative effect on the
satisfaction of introverts.

An additional interesting insight of the sufvey concerns student attitudes towards
writing assignments. Both introverts and extraverts indicated that they do not like in- |
class writing assignments, although the‘differenc‘e between the two groups was not
significant. Intuiti\}e types indicated a strdnger preference for open-ended assignments
that allow for creativity aﬁd ﬂexibility than‘did the sensing types, although both types
indicated a positive response.

With regards to testing, an ‘ivntevre'sting insight becamé apparent. Sensing types had
a higher level of preference for multiple choice testing than did intuitive types, although
both indicated a preference for multiple choice over short answer 6r essay. When asked
about essay tests, intuitive types responded favorably, but sensing types responded with a
very slight negative response. This suggests that whereas multiple choice tests are
preferred, intuitiizé types will be more comfortable with essay tests. This finding is
consistent with type theory. Because sénsing typeé outriumbe; intuitive types almost two
to'one, this finding suggests that teachers who plan to give essay tests should consider
providing additional strategies for success. R{lbrics, which outline specific grading
criteria for written assignments, may be a useful tool to help students overcome some of

their apprehensions about writing.
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One additioﬁal ‘insight with regards to tests is that most all of the students, without
regard'to type preferences, indicated that they expect the teacher to tell them most of what
they will need to know for a test. " This attitﬁde is consistent with the concept of duality
(Eri¢kson & Strommer, 1991) in which students view knowledge as truth and seek the
one correct answer consistent with whaf the teacher told them. This may help explain the
overwhelming preference towards r'hultiple choice tests over essay tests.

Results of vthe‘ survey show that while introverts do not mind working alone, they
do not value independent work ovér >g‘roup work. Extréverts did not enjoy working alone
and favor group activities. Botfl typ¢s indicate a desire to engage in activities that allow
for the practical use of the material covefed in the course. T’he.implication is that group
activities will increése the satiéfaction of extraverts without deéreasi’ng the satisfaction of
introverts. This is consistent with type theory.

An important insight gained frorﬁ the survey is that sensing types have a stronger
preference for step-by-step instruction than intuitive types. Both types revealed a
preference for structure in the course, yet both types indicated a desire for some flexibility
in assignments and activities, intuitive types more than sensing types. Whereas both
sensing and intuitive tybes likéd the idea of unexpected activities being added to classes,
intuitive types showed a stronger level of interest in this thah did sensing types. Both
sensing types and intuitive types disagreed, but intuitive typés having a significantly
stronger level of disagreement, that teachers should be in control of the class at all times
and follow the course outline regardless of anything else. These results are similar to

those found by results based upon the judging and perceiving preference.
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A suggested strategy for teachers is flexibility while following a course outline.
Teachers could allow for unexpected éctivities, especially those which allow practical
applications of the course material. Students seem to prefer structure, yet are willing to
accept changes germane to the course. Acceptanced is higher if these changes contain

practical applications of course material.



CHAPTER VI .
CONCLUSIONS AND RECOMMENDATIONS
Conclusions

Results of this study ihdicate students in a professional pilot Bacealaureate degree
program have a significantly _different distribution of psychological type preferences than
other college undergraduate degree pro grams. Results also indicate that no significant
differences occur in the distributionlof those psychological types between classifications
of students within the study sample. This suggests that attrition is rrot significantly
related to type. Resu'lts also reveal significant differene’es among the students attitudes
toward various teaching methods and practices and these attitudes appear to be predicated
on type preferences.

Results suggest faculty and instructors can make changes to their teaching
strategies and tactics to increase the satisfaction of certain types withoutv.‘riega’ti‘vely
impacting the satisfaction of opposite types Although this and other studies indicate
active learning and group learmng are typlcally more effectlve than lectures (Bonwell &
Eison, 1991; Davrs, 1993, Fairhurst & Fairhurst, 1995; Lawrence, 1993), faculty continue
to use lecture as the primary means of instruction. Active learning strategies and group
activities enhance the traditional lecture method and can even have an effect on

improving student satisfaction with the course. This could, in turn, have a pesitive
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impact on student evaluatibns of the course. One caution is important.. A change in-
teaching methods needs to be clearly explained to the students affected by those changes.

Whereas differing attitudes exist toward various teaching methods and practices
among aviation students with differihg preferences, adopting different téaching methods
can increase satisfaction arﬁong students éf one type preference without adversely
affecting other types. Because type theory énd learning styles based on type theory are
not specific to any one degree, the attitudes discovered in this study should apply to

students in other degree programs.
Recommendations

1. Faculty and instructors should llearn about psychological type preferences
and the félationship between these preferences and learning styles. The
insights gained can be valuable tools when developiﬁg course materials

- and teaching strategies.

2. Faculty and instructors should determine the psychological type of
students in their courses and degree programs. This will provide a basis
for a'befter uhderstanding of the :students and some of their expected
attitudes toWa.rds teaching. As thjs study bsugg'ests, it can not be expected
that students in one particular program will mirror students in other
programs nor will they share the same attitudes for various teaching
methods and practices.

3. Psychological types of faculty and instructors need to be determined to

build a bridge of understanding between faculty preferences and student
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preferences. Differences between teachers and students can be better
anticipated and understood, and strategies can be developed for more
effective teaching. Workshops devoted to the development and
applications of various teaching methods should consider attitudes
associated with psychological type preferences.

A longitudinal study needs to be conducted to determine if any particular
types in a cohort are more at risk than another. Whereas this study
suggests that there is n-dt, it provides only a snapshot viéw.

A study of the hiring practices of flight instructors could determine if
biéses exist. A balance of types among flight instructors could provide for
a more effective learning environment.

Type disiribution among faculty needs to be determined at the department
and unive;sity level. Comparisons of the faculty SRTTs and the student
SRTTs could reveal areas where conflict and misunderstanding are likely.
Faculty could ‘then develop strategies to minimize the impact of their own
particular type to provide a more balanced environment for student
learning.

A study should be conducted to determine if any correlation occurs
betwéen type and achievement in collegiate aviation programs.

A study should be‘ conducted to determine the predbminant teaching
method of faculty and check for any correlation to type. This study could l

address grading and class policies to determine any correlation to type.
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Final Considerations

Type is a powerful tool that facilitates understanding of faculty and students. The
preponderance of evidence suggests that to ignore type is to do a great disservice to
students. Type provides a basis for understaﬁding the differences in which people use
their minds processing information and making vdecisions. Type gives insight into how
people relate to one another and how they organize their lives. All of these factors are
cbritical to educat_ibn.

Particular types, drawn to a profession or field of study, is neither good nor bad.
This concept must be considered if faculty and instrucfors are to provide the best
education possible. In othér words, students deserve their mbney’s worth. Faculty who
understand type and how its relationship to teaching styles will create balanced learning
“environments. Only balanced envirorﬁnents allow the inaj ority of studentslthe
| opportunity to experience supportive learning.

| As an old saying goes, “ If your only tool is a hammer, then‘ soon everything
begins to look like a nail.” If faculty use only one tool from their teaching toolbox, then
soon all students will begin to look ljke that nail. Understanding the relationship between
type and learning st&les is essential to the development of new tools for the educa;[or’s

toolbox. The true beneﬁciéries will be those facing the front of the room.
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ID Number (Found on MBTI)

Attitudes Toward Teaching Methods Survey

This survey contains several statements regarding teaching methods. Please indicate how closely
each statement reflects your attitude by marking the appropriate response. Remember to base
your answer on how you feel ‘about classroom courses, either academic or ground schools. Do
not consider flight instruction. Do not limit your answers to one specific department or teacher.
Your responses should reflect your general attitudes towards all classes.

Remember there are no right or wrong choices.

1. I enjoy classes that are primarily lecture.

Strongly agree Agree | Neutral Disagree Strongly Disagree
2. I look forward to group discussions.

Strongly agree Agree - Neutral Disagree Strongly Disagree
3. 1 enjoy classes that requires a lot of independent, or self-study.

Strongly agree Agree - Neutral Disagree .  Strongly Disagree
4. 1 like classes that contain a lot of in-class writing assignments.

Strongly agree Agree Neutral Disagree Strongly Disagree
5. I like classés with a well-structured course outline that is rigidly followed.

Strongly agree Agree Neutral Disagree Strongly Disagree
6. I like classes that have a lot of activities, such as problem solving, flight planning, or chart

interpretation.
Strongly agree Agree Neutral Disagree Strongly Disagree

7. I like classes that focus on the p0551ble uses of the information more than on the specific
details of the information. .

Strongly agree Agree : Neutral Disagree Strongly Disagree
8. I prefer multiple choice tests over short answer or essay tests.

Strongly agree Agree Neutral Disagree Strongly Disagree
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ID Number (Found on MBTI)
9. 1 like classes that move through the subject in a methodical step-by-step manner.
Strongly agree Agree "Neutral Disagree Strongly Disagree

10.  Ilike classes that have a lot of group learning activities,

Strongly agree Agree Neutral " Disagree Strongly Disagree
1. 1like assignments that are open-endéd and allow for a lot of flexibility and individual
creativity.
Strongly agree Agrﬁe‘e Neutral Disagree Strongly Disagree

12.  1like to complete assignments early.
Strongly agree ‘ Agree Neutral Disagree ‘Strongly Disagree

13. I enjoy discussions that are primarily devoted to the practical applications of the theories
presented in class. '

Strongly agree Agree Neutral. Disagrée Strongly Disagree

14, 1am bored by lectures that go step-by-step.

Strongly agree Agree Neutral Disagree Strongly Disagree
15. 1 need deadlines in order to complete assignments.
Strongly agree Agree Neutral Disagree Strongly Disagree

16.  Working alone is more important than working together.

“Strongly agree | Agree Neutral Disag;ee Stro‘hgly Disagree
17."  Listening to the lecture is more important than doing the homework.

Strongly agree Agree Neutral Disagree Strongly Disagree
18. I liké unexpected activities that are added to the class.

Strongly agree Agree Neutral Disagree Strongly Disagfee
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1D Number (Found on MBTI)

- 19.  Grades should reflect the amount of effort 1 put into a project or report.
Strongly agree Agrée Neutral Disagree Strongly Disagree

20. Evéryone in the class should be able to receive an “A” for the course if they do similar
work.’ ‘

Strongly agree Agree Neutral = Disagree. - Strongly Disagree

21 The teacher should be in control of the class at allviimes and ensure that the outline is
followed regardless of anything else. :

“Strongly agree Agree - Neutral Disagree Strohgly, Disagree

22.  Ithink that the details contained in the text are not important so long as I understand and
can apply the concepts.

Strongly agree Agree Neutral Disagree St.rdngly Disagree

23, Tlike essay tests where I have the freedom to express Wﬁat I know in my own words.
Strongly agree Agree ‘Neutral Disagree Strongly Disagree

24.  Ilike activities that allow me to apply what I have learned.
Strongly agree Agree Neutral Disagree Strongly Disagree

25.© I expect the teacher to tell me most of what I will need to know. |

Strongly agree Agree Neutral Disagree = Strongly Disagree
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