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ABSTRACT
This study compared the grades of two groups in a uni-
versity math course at a comprehensive university in
North Carolina. One group was primarily composed of
prospective elementary education majors in a learning
community with math and freshman seminar. The sec-
ond group consisted of math classes not linked with
freshman seminar. The SJ nature of the freshman semi-
nar class indicated that the students would most likely
study math daily and do homework. Abilities related to

the Intuitive function such as picturing and imaging
were not strengths of these students and thus were
taught and practiced in the math class. The importance
of logical Thinking (T) in combination with Intuition
(N) was presented as an alternative to memorizing
formulas and techniques. In freshman seminar, the
students could discuss their frustration with math. Also,
students with a preference for Feeling, who were more
likely to internalize past negative experiences and affirm
negative beliefs concerning their perceived inability in
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math, were free to express their feelings in freshman
seminar class. As friendships developed in freshman
seminar, group work was a natural result. In the end,
not only were grades high in the linked group, but also
the students finished with the confident feeling that
they had the ability to do well in math.

Note: For the Myers-Briggs Type Indicator® (MBTI®) instrument, the eight preference categories
are the following: Extraversion (E) versus Introversion (I); Sensing (S) versus Intuition (N); Thinking
(T) versus Feeling (F); Judging (J) versus Perceiving (P).

INTRODUCTION
In a recent volume of the Journal of Psychological Type,
Jean Kummerow was asked, “What do you think are 
the most valuable applications of type?” She responded,
“(1) Understanding differences; (2) Understanding the
contributions of differences; (3)
Understanding yourself; and (4)
Understanding others” (Kummerow
& Carskadon, 2001, p. 8). Upon
reflection, one could say that these
four points should be a primary goal
of a freshman seminar class and at
least a secondary goal of liberal arts
courses such as math, English, and
history (the first goal being to under-
stand the subject matter). Cromwell
(1996) suggested, “Self-understanding
is critical to effective teaching and
leadership” (p. 1). Understanding that
students think differently and that
each one brings something different
to the learning experience, understanding one’s disci-
pline, and understanding oneself, teachers can engage
their students and empower them to learn even subjects
that they dislike. With the Myers-Briggs Type Indicator®

(MBTI®) instrument as a basis, teachers can provoke
discussions on the value of each type preference in
learning their particular discipline. In mathematics, for
instance, when the visualization power of the Intuitive
function and the logical thought processing of the
Thinking function are not used, the difficulty in learn-
ing that may occur is not necessarily the result of an
inability.

Research acknowledges that most homogeneous
groups have similar MBTI types. Authors have reported
these within-group similarities in college biology
(Tharp, 1993), art (Katz, 1988), music (Schmidt, 1989),
pharmacy (Lowenthal, 1994), education (Cromwell,
1996), and foreign language (Cooper, 2001), suggest-

ing that personality variables are important factors
underlying student performance and underlying the
teaching/learning process. Indeed, Miller (1989)
suggested that a working knowledge of the Myers-
Briggs psychological type theory is critical to teaching
and helping students.

Callahan (2000) described her use of the MBTI
instrument in teaching writing. Her use of the MBTI
measure illustrates the little extra touch that sometimes
is the difference between reaching or not reaching 
the student. Callahan uses the type preferences of her
students to better understand reflection papers written
by the students. She takes each of the four MBTI
functions and describes the writing of her students in
terms of the four dichotomies. Her responses on her

students’ papers are carefully phrased
depending upon the type preferences
of the student. Her assignments are
varied—some more introspective
(IN), others more outer-world ori-
ented (ES). She admits that because
students with the same type as she are
more likely to write papers that are
appealing to her, she has to be careful
not to over-praise a paper written by
a student who shares her type. What
Callahan is doing in writing class can
also be done in math class.

The learning community, which
began as a link with a freshman sem-
inar class to improve the experience

in the math class by capitalizing on freshman seminar’s
devotion to personal and academic development, ben-
efited from similar use of the Myers-Briggs theory.
Discussions based on MBTI preferences provided a
common ground for students in the learning commu-
nity to examine particular difficulties some students
were having in math, feelings associated with math
anxiety, and strategies for addressing these challenges.
Approaches in thinking, techniques in working prob-
lems, and understanding one’s own type enhanced the
teaching/learning process.

Various studies suggest that the S, F, and J prefer-
ences are common among elementary school teachers.
For example, Macdaid, McCaulley, and Kainz (1986),
as shown in TABLE 1 (SEE PAGE 3), have reported 
that the majority of elementary school teachers prefer S, 
F, and J. According to the same study, the SFJ type
preference is not as common among middle school
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teachers or high school teachers. Willing, Guest, and
Morford (2001) also stated, “Comparisons of students
with elementary versus secondary specializations . . .
revealed more Ss in elementary and more Ns in
secondary, and more Fs in elementary and more Ts in
secondary. There were more than two and a half as
many ISFJs and twice as many ESFJs in elementary
compared to secondary . . . .” (pp. 38–42). Other stud-
ies, as shown in TABLE 1, support the prevalence of 
SFJ among elementary school teachers (Chadwell,
2004; Macdaid et al.; Myers & McCaulley, 1985; Reid,
1999). All of this evidence suggests that the S, F, and J
preferences are frequent among elementary school
teachers as a group.

Research also suggests that learning communities
that stress collaborative learning and that fulfill both
academic and social purposes for students will become
a primary avenue for improving the education of under-
graduate students (Lenning & Ebbers, 1999). In the
past, the term “learning community” referred to an
experience in which students and faculty shared a 
close fellowship, where their classroom learning was
reinforced by day-to-day contacts, where the curricu-
lum centered around common themes, and the small-
ness of the institution encouraged individuality, active
learning, and discussion. Today’s move towards learning
communities uses the lessons from the past to attempt
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to break down structural barriers that tend to hinder
effective teaching and learning (Gabelnick, MacGregor,
Matthews, & Smith, 1990).

Modern learning communities involve the inten-
tional restructuring of curriculum to bring faculty,
students, student affairs professionals, and academic
administrators together to work collaboratively toward
shared, significant academic goals and to foster intellec-
tual connections (Love, 1999). Over the years, the
retention rates of students enrolled in a learning
community at the 4-year university in this study have
been 5% to 6% higher than the retention rates of
students not enrolled in a learning community
(Learning Communities, Appalachian State University,
2002). Also, learning communities that engage students
in cooperative learning raise grade point averages, 
retention rates, and student satisfaction (Gabelnick et
al., 1990; Matthews & Smith, 1996).

In Fall 2002 and Fall 2003, entering freshmen who
demonstrated an interest in elementary education as a
career were enrolled in a freshman seminar class that
was linked with a section of the required math class
(M1010) to form a learning community. The Myers-
Briggs Type Indicator instrument was administered
routinely as part of the freshman seminar class.

Some background information about the study
includes the following:

Table 1. MBTI Preferences of Teachers.

Teacher Number of
Grade Participants S (%) F (% ) J (%) SFJ (%) Collected by:

Preschool 100 53.00 79.00 65.00 32.00 Macdaid et al. (1986)

Elementary 804 62.56 67.91 69.15 30.35 Macdaid et al. (1986)

Middle/Jr. High 1,128 55.14 60.46 65.69 23.75 Macdaid et al. (1986)

High School 649 49.61 58.09 68.41 19.10 Macdaid et al. (1986)

Grades 1–12 281 73.67 69.40 72.60 39.51 Macdaid et al. (1986)

Elementary 200 47.50 64.00 67.50 23.00 Macdaid et al. (1986)

Grades 1–9 (Canada) 169 68.05 55.03 81.07 29.59 Macdaid et al. (1986)

Elementary 189 74.60 75.66 71.43 42.33 Reid, J. B. (1999)

Elementary 37 37.80 Chadwell, N. E. (2004)
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■ The freshman seminar teacher discussed and gave
homework from Defeating Math Anxiety (Kitchens,
1995). Because the book has a self-help format, 
the students were able to use it outside of class.
Assignments from the book are designed to help
students realize that their past experiences influ-
enced their beliefs and thus behavior. In some cases,
a past negative school experience in math was the
catalyst for negative self-talk and subsequent anxi-
ety. Students with a preference for Feeling were
more likely to internalize these experiences, formu-
late beliefs, and, as a result, to be anxious or lack
confidence in their ability. The ideas on the subject
were discussed formally in the freshman seminar
class and informally in the math class.

■ The math class (M1010) consisted of a core group
(the freshman seminar class), and the remainder of
the math class consisted of students enrolled
through the regular registration process.

■ The mathematics teacher did not think type would
play a part in the teacher/learning process, so she
neither sought out the information on the Myers-
Briggs Type Indicator preferences of the students,
nor did she know specifically which students
made up the core groups of prospective elemen-
tary education majors who were in the learning
community. As the class progressed, however,
through students/teacher interaction in class, and
as the teacher realized that students did their
homework far more consistently than previous
classes, the Sensing and Judging preferences of the
class became apparent.

■ The freshman seminar teacher and the math
instructor discussed their philosophy of teaching,
but collaboration throughout the semester was
minimal.

■ At the conclusion of Fall 2002, as she graded the
comprehensive final exams in M1010, the math
professor realized that the class had a better con-
ceptual grasp of the material than did classes in
previous semesters. The comprehensive final
exams were markedly better. Furthermore, the
core group of freshman seminar students as a
whole outperformed the remainder of the class.
Consequently, in Fall 2003, a similar learning
community was established and the results were
replicated.

THE STUDY
The objective of this study was two-fold. The first objec-
tive was to compare the grades of the class linked with
freshman seminar in a learning community with classes
from previous semesters that were not linked with
freshman seminar in a learning community. Thus, 
the group of two M1010 classes (Fall 2003 and Fall
2002) containing a learning community linked with 
a particular freshman seminar class (M1010FS) was
compared with the group of six M1010 classes (Spring
2003, Spring 2002, Spring 2001, Spring 2000, Fall
2001, and Fall 2000) not in a learning community with
freshman seminar (M1010nonFS). Many of these
students (M1010nonFS) may have been enrolled in
freshman seminar in the same semester or a previous
semester, but they were not in a learning community
together. The objective was to determine how the
grades in the M1010FS group compared to the grades
in the M1010 nonFS group.

The second objective was to compare the math
grades of those in the freshman seminar class with the
others in the same math class who were not in freshman
seminar. The M1010 classes were larger than the fresh-
man seminar classes, so there were students in the
M1010 classes through the regular registration process
and not in the freshman seminar link.

METHOD
The participants were 186 students (65 males and 121
females), predominantly 18–20 years old, at a 4-year
university in North Carolina. Most of the participants
were freshmen (71.5%) and sophomores (22.5%). The
M1010FS group consisted of two classes with 52
students (7 males and 45 females). Of the 52 students,
36 were in freshman seminar and 16 were not. The
M1010nonFS group consisted of 134 students (58
males and 76 females) enrolled by the regular registra-
tion process. There was one student who received an
institutional withdrawal in the Spring 2000 class, who
was not included in this study.

The eight sections of M1010 were taught by one
instructor at the same time each semester. All used the
same text, covered the same material, and were tested
with the same comprehensive final exam. Freshman
seminar was taught by one instructor who used the
same text, had the same course set-up each semester,
and used Kitchens (1995) as a supplement.

One concern was whether the results would be
confounded by the fact that M1010FS was obtained
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only from fall semesters, whereas M1010nonFS was
composed of classes from fall and spring. (In the spring
semester, a link of M1010 with freshman seminar is not
possible, because freshman seminar is offered to incom-
ing freshmen only in the fall semester. M1010 is offered
every semester.) To address this concern, the data from
the years 2000 and 2001, fall versus spring, in which
there was no link to freshman seminar, were studied.
The chi-square test of homogeneity found no significant
difference between grade distributions for fall and
spring semesters (p = .277). Thus, comparing fall with
spring did not confound the study. The actual grade
distribution is shown in TABLE 2. (SEE ABOVE.)

For the first objective, a chi-square test of homo-
geneity was used to compare the two groups—the
M1010FS group and the M1010nonFS group. Because
of sample size constraints, the Fisher’s Exact Test was
used for the second objective to compare the grades of
the freshman seminar students with those not in fresh-
man seminar for the two classes of Fall 2002 and Fall
2003. Because the Fisher’s Exact Test requires a 2x2
contingency table, the As, Bs, and Cs were grouped
together in the pass category and the Ds and Fs were
grouped in the fail category.

RESULTS
First Objective. The grade distributions were signifi-
cantly different for the two groups: M1010FS versus
M1010nonFS, χ2 (4, N = 186) = 12.675, p < .001. The
classes linked with the freshman seminar course

(M1010FS) significantly outperformed the other classes
(M1010nonFS). Also note that in comparing the grades,
the most interesting observation is the percentage of
failing grades (Fs)—2% of the class in the M1010FS
group and 13% of the class in the M1010nonFS. This
comparison is shown in TABLE 3. (SEE PAGE 6.)

Second Objective. The Fisher’s Exact Test indi-
cated a significant difference (p = .0081) between the
students in freshman seminar and those not in fresh-
man seminar within the same class (Fall 2002 and Fall
2003). The impressive differences were in the percent-
age of As (58% of the freshman seminar students versus
31% of the nonfreshman seminar students), Ds (3%
versus 25%) and Fs (0% versus 6%), respectively. (SEE

TABLE 4, PAGE 7.)

DISCUSSION
The Importance of the Learning Community. Some
of the success of the students linked with freshman
seminar must be attributed to the advantage of being in
a learning community. Research shows that learning
communities that engage students in cooperative
learning raise grade point averages, retention rates, and
student satisfaction (Gabelnick et al., 1990; Matthews
& Smith, 1996). Studies indicate that students learn
most effectively in an environment in which they
exchange knowledge inside and outside the classroom
(Lenning & Ebbers, 1999). Also, students in learning
communities appreciate having a relationship with
other people in their classes and experiencing the
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Table 2. Final Grades in M1010.

Fall03 Fall03 Fall02 Fall02 Total SP03 SP02 Fall01 SP01 Fall00 Sp00 Total 

In FS Not in FS In FS Not in FS NonFS NonFS NonFS NonFS NonFS NonFS

A 10 2 11 3 26 7 7 6 9 11 6 46

B 8 2 4 3 17 5 3 6 5 6 6 31

C 1 0 1 1 3 6 4 1 7 3 5 26 

D 0 4 1 0 5 2 3 2 2 2 3 14 

F 0 0 0 1 1 4 5 3 2 1 2 17

Class Total 27 25 24 22 18 25 23 23 22 

Group Total 52 134

M1010FS M1010nonFS
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acceptance of the group (Gabelnick et al.).
The Use of the MBTI instrument. When the idea

of linking freshman seminar and M1010 was proposed,
neither the math teacher nor the freshman seminar
teacher anticipated the value they would find in the use
of the MBTI tool. Each teacher was familiar with the
MBTI as an assessment tool but did not know that 
type would play a major role in improving the teach-
ing/learning experience. As the class progressed, the
math teacher could see the SJ preference in the class.
Most of the M1010 students would complete any and
all the work assigned (S), in a timely fashion (J), and
class attendance was superb. This SJ preference set the
stage for a successful semester.

It seemed, however, that with spatial problems like
the “paint the pool” problem (in which students needed
to visualize the sides and bottom of the pool and then
find areas of these regions), visualizing the swimming
pool was not immediate. Searching for a formula to
memorize was a habit for some. The suggestion to
“picture” the figure, or imagine standing in the empty
swimming pool, took a leap of faith. “Picturing” seemed
to be a foreign concept for most of the students with SJ
preferences. For some, their focus on memorization
needed to be changed to a focus on visualization and
understanding. Resulting from the learning community
spirit, group work outside of class helped, as students
learned from peers (friends). Students found that visu-
alization, a skill associated with the Intuitive function
(N), in combination with a logical focus (T), would
enhance their natural strengths of following instructions

and completing assignments (S), the ability to meet
deadlines (J), and a caring ethic (F) in working with
others.

The Importance of the Link With Freshman
Seminar. Some of the discussions that could improve a
math class, or a class in any discipline, do not occur
because of time constraints and because the teacher
does not feel it is appropriate to discuss ideas outside
the discipline. The link with freshman seminar makes
these discussions possible. In a similar fashion, topics 
in freshman seminar, like study skills or time manage-
ment, are easier to teach with a common experience
shared by all of the students. The direct link to the 
math course made these discussions more relevant in
freshman seminar.

Any problem the students had with M1010 class
was discussed in the freshman seminar class and
facilitated by the freshman seminar instructor. These
problems included difficulty with the math instructor’s
(INFJ) class presentations, study skills, test-taking
strategies, and any other concerns not discussed in a
math class.

The MBTI instrument was discussed formally in
the freshman seminar class. In the math class, it was
discussed sparingly out of a need to understand how
learning styles affect thinking and learning in math—
more specifically, the importance of the Intuitive- and
Thinking-related skills. In freshman seminar, students
also discussed the ideas of picturing and thinking from
math class. Additionally, they discussed the idea that 
if their past in math was less than successful, it was
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Table 3. Grade Summary of M1010FS and M1010nonFS.

Fall 03, 02. Spring 03, 02, 01, 00, Fall 03, 02. Spring 03, 02, 01, 00,
Classes linked Fall 01, 00. Classes Classes linked Fall 01, 00. Classes
with FS not linked with FS with FS not linked with FS

A 26 46 50% 34%

B 17 31 33% 23%

C 3 26 6% 19%

D 5 14 10% 10%

F 1 17 2% 13%

TOTAL 52 134
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primarily because of approach, rather than a lack of
ability. They began to prove to themselves that with
hard work, they had ability in math, as evidenced by
good grades.

The learning community spirit was powerful,
because, in a natural way, students became friends more
readily, learned from each other, and discussed their
math problems and personal concerns. Group work
was more easily accomplished, because of the devel-
oped friendships and the fact that the linked students’
schedules were similar, yielding blocks of time to study.

The Importance of Addressing Beliefs and the
Reduction of Math Anxiety. Math anxiety “is an
uneasy feeling accompanied by thoughts or fears that
keep you from doing your best when working at math”
(Kitchens, 1995, p. 6). The discussions resulting from
reading Defeating Math Anxiety helped students realize
that a past negative school experience in math could 
be the catalyst for negative self-talk and the resultant
anxiety. Because students with a Feeling preference tend
to make decisions based on personal values (Myers &
McCaulley, 1985), these negative experiences can have
a significant impact on their beliefs about their abilities
in math. With the overwhelming majority of the
students having a preference for Feeling, the experi-
ences in both classes helped them see that their fear
could be replaced with a self-confidence and respect for
the subject matter. Further, if they studied the concepts
and had patience, they could take on the challenges that
math offers and be successful.

Considering the SJ focus of the class, it could be
argued that the students with SJ preferences were
predisposed toward success in the class, because they
would do what was expected and meet deadlines. It
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could be argued that SJs would have been successful in
the math class without any special treatment, such as
the learning community or the freshman seminar link.
There is no way to know. However, the SJs who began
the class with feelings of “I hate” or “I can’t” or “I’ll teach
math, but I’m not good at it” would most likely never
question these negative beliefs unless prompted to do 
so by the math teacher and the freshman seminar
teacher. They might have completed the class with good
grades, but they still might have retained those personal
negative feelings.

The math teacher’s philosophy of teaching agreed
with Bruning, Schraw, Norby, and Ronning (2004), who
stated, “High academic achievement is attainable by
virtually all students, provided they develop a belief
system that encourages them to use their existing skills
and to cultivate more advanced thinking skills, such as
metacognition” (p. 160). Bruning et al. also wrote: “We
are equally committed to the belief that teachers must
initiate and facilitate these changes [in beliefs] for them
to be truly successful” (p. 161). Thus, discussions from
freshman seminar on self-beliefs, paralleled by informal
discussions in math class and in office hours on the
importance of believing in self, must not be underesti-
mated and must be valued in the learning process.

IMPLICATIONS
The primary goal of a university professor is to teach the
concepts of a particular discipline. When the secondary
goal is to understand student differences and how those
differences impact learning, then the class can embark
on a deeper degree of understanding that involves an
understanding of self. Teaching the MBTI measure of
psychological type and its connection to the discipline

Table 4. Grade Summary of Fall 2002 and Fall 2003 Contrasting Students in Freshman Seminar (FS)
With Students not in Freshman Seminar.

In FS Not in FS TOTAL In FS Not In FS

A 21 5 26 58% 31%

B 12 5 17 33% 31%

C 2 1 3 6% 6%

D 1 4 5 3% 25%

F 0 1 1  0% 6%

TOTAL 36 16 52
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gives professors and students an alternative explanation
for struggling that is not based on inability or inade-
quacy. It also helps students discover pathways to
success. In this particular class, when the students with
a Sensing preference gained competence in skills related
to the Intuitive function and the students with an
Intuitive preference gained competence in skills related
to the Sensing function, the learning experience
improved for the entire class.

No matter what the discipline, professors can
study the MBTI measure and begin to realize how
certain characteristics of E versus I, S versus N, T versus
F, or J versus P, can affect the teaching/learning dialogue
specific to their disciplines. The use of the MBTI tool
can help the students better understand themselves and
their instructor, learn to appreciate differences in others,
and acquire techniques for studying in any discipline.
Struggling in any discipline (e.g., history, English, math,
art, music) can be understood and possibly eliminated
through understanding type differences. This under-
standing can be a fascinating revelation for professors.

Instructors who are unfamiliar with the MBTI
instrument can learn about it by linking their class 
with a freshman seminar class in a learning community
in which the MBTI instrument is discussed.
Alternatively, they can locate a qualified MBTI inter-
preter on campus or in the community to explain MBTI
concepts. As the differences in students and the effects
these differences have on learning and performance
become apparent, professors can share insights with
students. Then together they can begin to see the
connection with students’ self-beliefs.

Attention to type is part of addressing the affective
component in learning. The affective component deals
with the emotion involved in learning and is often
neglected in many disciplines. When students have
difficulty, the teacher’s focus is generally cognitively
based. This cognitive focus has value but may be
enhanced with attention to type and successful
approaches to learning in the discipline. Type differences
and differences in approach may, in some instances, 
help explain the “I can’t” and “I hate” feelings resulting 
from past negative experiences in the discipline.

Understanding these differences can allow the students
to realize that a successful approach may involve under-
standing their own preferred type and expanding upon
their natural strengths by taking on new approaches.
The learning community concept, the link with fresh-
man seminar, the knowledge of the MBTI instrument,
and the discussions from Defeating Math Anxiety
(Kitchens, 1995) addressed the affective component in
learning and enabled students in this study to better
understand themselves and achieve at a higher level.

CONCLUSIONS
The most interesting observations at the conclusion of
this study were 1) that the learning community concept
and link with freshman seminar improved the learning
experience in the math class; 2) that the MBTI instru-
ment helped the math teacher better understand the
learning process, helped the students understand their
individual learning processes, and offered pathways to
success; and 3) as the semester progressed, the stage
was set for students to finish the class with stronger
positive self-beliefs about learning math. During the
semester, the students were shown new approaches to
taking in and processing information, and, with the
help of each teacher and their fellow classmates, some
students profited on a deeper level. One student, in a
chance meeting with the math professor after the
semester was over, said, “I just knew you would give us
a pool problem on the final. After taking a few deep
breaths, I said to myself, ‘just picture yourself in the
pool.’ For the first time I was really able to picture
myself standing in the pool. Then I worked the problem
with a newly found ease.” Other students also shared
informally their feelings of self-change at the end of the
course.

The success was more than high grades in the
M1010 course. It was also in the instructors’ realization
that true success involved addressing the noncognitive
issues in learning including beliefs. The students’
success was not just in making an A or a B in math 
and checking it off as a required course, but for some, 
it may have become a life-changing, beliefs-changing
experience.
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