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Abstract

This study focused on 4MAT for College, a course based on the principles of 4MAT, a
framework for teaching and learning built upon the principles of learning styles and
their relationship to the learning cycle (McCarthy, 1987). Kirkpatrick’s model for
summative evaluation was used to assess the impact of 4AMAT for College on 51
students (Kirkpatrick, 1998). Findings suggest that students benefited academically
from 4MAT for College. Results pertaining to knowledge and skills gained by students
were analyzed using paired mean sample t-tests. Statistical analysis of students’
knowledge of their learning styles indicated significant findings for each comparative
statement measured.

Introduction

Recently reported census data verified that for the first time in our country’s
history the majority of children (50.4%) recently born in the United States are minorities
(U.S. Census Bureau, 2012). Not surprisingly, this trend towards an increasingly
diverse population is also evident in college enrollments. Between 2009 and 2020, the
U.S. Department of Education predicts a 46% increase enrollment for students who are
Hispanic and 25% increased enrollments for students who are Black or Asian/Pacific
Islanders (Hussar & Bailey, 2011).

In rates of college completion, the U.S. ranks in the bottom half in the most recent
international comparisons (Aud, et al., 2006). College completion rates vary by
race/ethnicity. The National Center for Education Statistics (2012) reported that Black
and American Indian/ Alaska Native students have the lowest graduation rate (39%
each), while Hispanic students fare slightly better with a 50% graduation rate.
Asian/Pacific Islander students and White students had the highest graduation rates at
69% and 62% respectively.

Our increasingly diverse population, coupled with decreasing college completion
rates, underscores our nation’s need to identify effective higher education retention
practices. Burkum, Habley, McClanahan, & Valiga (2010) identified 94 retention
practices employed by colleges, but found that the contribution of any single practice
was small - accounting for just over 3% of the variance in institutional retention rates.
Despite the vast array of interventions, the majority of the practices targeted increasing
academic skills and performance of their students. Academically-focused retention
practices, specifically freshman seminars, tutoring programs, advising interventions
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and comprehensive learning assistance centers, were the most highly rated practices
among all institutions (Burkum, Habley, McClanahan, & Valiga, 2010). However,
research has demonstrated that many traditional study-skills programs have been
ineffective for large numbers of students (Cutolo & Rochford, 2007).

Literature Review

In order to ensure equity in learning for an increasingly diverse college student
population, much attention has focused on learning styles and their impact on the
teaching and learning process. Despite its critics, the notion of learning style and its
implications in higher education is not new (Reynolds, 1997). Claxton and Murrell
(1987), in their seminal monograph on learning styles in higher education, proposed
that matching learning styles and instructional methods leads to improved learning.
This matching approach, perhaps the most common means of using learning styles to
positively impact learning, is difficult to implement especially in higher education
settings (Dunn & Griggs, 2000). Not surprisingly, the literature is scarce regarding the
extent to which instructors, particularly in higher education, have systematically
incorporated learning style theory into their teaching. This notion is substantiated by
Gardner (1983), who asserts that serious consideration is rarely paid to the existence of
differences in learning styles and their impact on teaching and learning, with few
attempts being made to systematically incorporate learning styles into teaching.

Since traditional talk and chalk pedagogy persists in many of today’s college
classrooms, another approach to implementing learning style instruction in higher
education is to provide learning style instruction to college students. Claxton and
Murrell (1987) and Garcia-Otero and Teddlie (1992) reported that students’ self-
awareness of their learning styles resulted in increased academic success in college
courses. More importantly, Nelson, et al. (1993), Ingham (2003), and Rochford (2004)
demonstrated that students” knowledge of their learning style preferences improved
college students’ rate of retention.

Overview of 4MAT

The 4MAT teaching model is a conceptual framework of teaching and learning
that is grounded in the works of John Dewey (experiential learning), Carl Jung (theory
of individualization), and, most directly, David Kolb (experiential learning theory)
(McCarthy 1987). Its premise is that individuals learn primarily in one of four different,
but complementary ways based on how they perceive and process information
(McCarthy & McCarthy, 2006).

4MAT identifies four interrelated learning styles based on a continuum of how
we perceive and process new information. Our individual learning style results from
where we naturally fall on these continuums. McCarthy has identified these four
learning styles as Imaginative Learners (Type One Learners); Analytic Learners (Type
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Two Learners); Common Sense Learners (Type Three Learners); and Dynamic Learners
(Type Four Learners). The following is a brief description of these learning styles from
both learning and teaching perspectives:

R/
A X4

X/

X/

Imaginative Learners (Type One) learn best through personal experience.
They benefit from opportunities to find meaning in what they are learning
and they enjoy discussing their beliefs, feelings, and opinions with others.
They are reflective in nature and learn primarily through dialogue. They
are skilled at perspective taking and are sensitive to the needs of others.
As teachers, Imaginative Learners are facilitators, emphasizing personal
connections to the content via whole class discussions, group sharing, and
listening. Their priority in the classroom is individual student
development.

Analytic Learners (Type Two) approach learning in a logical, organized
manner by examining details and specifics. As students, they often excel
in a traditional classroom setting. Analytic Learners enjoy reflecting on
new ideas and connecting new learning to other information they know to
be true. Logical in nature, they enjoy formulating theories and models.
They strive for precision and prefer teachers that do so as well. As
teachers, Analytic Learners are scholars, emphasizing the content through
well organized and logical lectures, note taking, and readings.

Common Sense Learners (Type Three) learn by doing. When presented with
new information they immediately focus on practical applications. They
are active learners, preferring to get right to work in the classroom. They
dislike assignments that do not have an obvious purpose or application.
They learn best when provided with hands-on, experiential learning
opportunities. As teachers, Common Sense Learners are coaches focusing
on providing students with opportunities to practice new skills.

Dynamic Learners (Type Four) are active learners. They enjoy taking risks
and learn primarily through self-discovery. They like to connect their
learning to things that matter in their lives. They enjoy synthesizing
information and applying their learning in new ways. As teachers,
Dynamic Learners challenge their students by creating real life learning
experiences in their classrooms, and believe that curricula should be
flexible and geared to individual student interests.

When properly sequenced, these four learning styles provide a natural
framework for teaching and learning. Use of the 4MAT teaching model has been
supported by research in elementary and secondary and more recently in higher
education classrooms (Wilkerson & White, 1988; Blair & Judah, 1990; Nicoll-Senft &
Seider, 2010). Representative of what Kolb calls integrated learning, 4MAT’s teaching
model cycles the learner through four major learning styles (Kolb, Boyatzis, and
Mainemelis, 2001). Building upon Kolb’s original conceptualization of learning styles,
4MAT also integrates learning style with brain-based processing strategies. 4MAT
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provides a systematic model of planning instruction which assumes that individuals
learn in different, yet identifiable, ways and that engagement with a variety of diverse
learning activities result in higher levels of motivation and performance.

4MAT for College

4MAT for College moves beyond enhancing students’ self-awareness of their
learning strengths and weaknesses, towards a framework students can use to adapt to
the variety of teaching styles and disciplines required of today’s college students.
Students enrolled in a 4MAT for College first-year seminar course begin the semester by
identifying their learning style and then learning about and applying specific strategies
they can use to improve their academic achievement, especially in situations when their
learning style conflicts with their professor’s teaching style. Students also learn how the
4MAT teaching model can be used as a flexible framework that follows their natural
learning cycle and to improve their writing, reading comprehension, and study skills.

There are currently three curricular models for first-year programming at a
particular east coast university: first year seminars (topic courses specifically designed
for first-year students); learning communities (linked courses with a common theme);
and a one credit first-year experience course paired with a discipline-based course.
Since the fall of 2009, all full-time first-year students at this university have enrolled in a
first-year course. For the past three years, 4MAT for College has been offered as a first-
year seminar that is open to all first-year students; however, given its focus on learning
styles and their relationship to teaching, it is of most interest to education and
psychology majors.

Method

Participants

The data used for this study were collected from a total of 51 (18 male, 33 female)
tirst-year students enrolled in 4MAT for College during the fall 2010 and 2011 semesters
(25 students from the fall 2010 semester and 26 students from the fall 2011 semester).
Nearly three quarters of these students were elementary or secondary education majors
(73%).

Demographically, over 90% of the 12,000 undergraduate students were from
within the state. Approximately 80% of these students commute from an off-campus
location, which confirms the schools identity as a regional university. About 40% of the
students enrolled were first-generation college students. Approximately one-quarter
(22% in 2011) of students were enrolled part-time. The university enrolls male and
female students in roughly equal numbers and minorities represent approximately 15%
of the student body (NEASC Report 2008).
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Research Design

Kirkpatrick’s model for summative evaluation was used to assess the
effectiveness of 4MAT for College on the academic achievement of first-year college
students (Kirkpatrick, 1998). Widely recognized as a model to evaluate effectiveness of
organizational training, Kirkpatrick’s model provides a flexible paradigm for measuring
the effectiveness of training in an educational setting. According to Kirkpatrick’s
model, evaluation progresses through four levels: level one: reaction to the training;
level two: learning (knowledge and skills); level three: behavior (application of learned
knowledge and skills); and level four: results.

The first level of evaluation (reaction to the training) represents the participants’
response to information learned. Student satisfaction with the course content and
materials was assessed via a standard course evaluation form. Administered at the end
of the semester, this form asked students to respond to 13 statements about the course
using a five-point Likert scale ranging from strongly agree to strongly disagree.

Level two (learning) pertains to knowledge and skills gained by the training
participants. A post-then-pre Likert scale survey, administered at the end of the
semester, assessed students’ content knowledge and skills learned as a result of 4AMAT
for College (Rockwell & Kohn, 1989). According to Rockwell and Kohn (1989), a
retrospective pretest at the end of the semester is more accurate than a traditional pre-
post format because it is answered in the same frame of reference as the posttest. The
Likert survey developed for this purpose asked students to compare their knowledge
both before and after enrolling in 4MAT for College in nine areas, including knowing
how to effectively learn during a lecture, successfully participating in group learning
activities, studying, and using strategies to improve their writing and reading skills.

Level three (behavior) addresses each participants” independent application of
newly acquired knowledge and skills. To assess whether students” behaviors actually
changed as a result of 4MAT for College, students were asked to respond to a transfer
of learning survey at the end of the semester that asked them to report on the extent to
which they used the knowledge and skills learned in 4MAT for College. Specifically,
students were asked to respond to questions that asked them how frequently
throughout the current semester they did the following: attempted to determine
another professor’s learning/teaching style, implement 4MAT strategies to improve
their academic performance in a class, and apply the 4MAT framework for learning to
improve their writing, reading comprehension, or study skills.

The fourth and final level of Kirkpatrick’s model (results) focuses on impact and

results. The impact of 4MAT for College was evaluated by compiling a list of student
assignments where students successfully applied their new knowledge and skills.
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Results

According to Kirkpatrick’s model for summative evaluation, the first level of
evaluation, reaction to the training, is the participants’ response to information learned.
Student satisfaction results, compiled from course evaluations, indicated that students
either strongly agreed or agreed with each statement. Overall students’ rate of strongly
agreeing or agreeing with each of the 13 statements ranged from 89% to 100%. Table 1
provides a list of course evaluation questions and a summary of student responses.
Students’ reactions to 4MAT for College can be summed up in a statement by Colleen,
an elementary education major, who was enrolled in 4MAT for College during the fall
2011 semester:

The information I learned from 4MAT for College is the most beneficial
information a first-year student can have; you really learn about what it takes to
be a good college student. Understanding your learning style and ways that you
learn best, ways to study, and tools to succeed are new things that will stick with
you throughout your life. The things I learned from 4MAT for College are not
things I would have learned in any math, science, or psychology class—you learn
how to help yourself study and learn in ways that work.

Level two of Kirkpatrick’s model, learning, pertains to knowledge and skills
gained by the training participants. Results pertaining to knowledge and skills gained
were measured by post-then-pre Likert surveys. A list of competency statements and
students’ pre and post scores are provided in Table 2. Student responses were analyzed
using paired mean sample t-tests. Significant positive changes (p =.05) occurred in all of
the nine comparative statements.

Level three of Kirkpatrick’s model, behavior, addresses participants’
independent application of their newly acquired knowledge and skills. Application of
knowledge and skills results was measured via a student transfer of learning survey.
The majority of students (87%) reported using the knowledge and skills acquired about
their learning styles in their other classes either frequently (39%) or sometimes (48%).
Only 2% of students reported never using specific learning strategies about learning in
their other classes.

Finally, level four of Kirkpatrick’s model, results, addresses participants’
independent application of their newly acquired knowledge and skills. Student learning
outcomes were measured by compiling a list of student assignments where students
had successfully applied their newly acquired knowledge and skills. Over twenty
occurrences of improvement were reported by students in their reflective journals. Self
reported improvement areas included test scores, lab reports, papers, and increased
participation in class activities and discussions. Table 3 provides representative
examples of students’ reports of successful applications of the knowledge and skills
acquired through their 4MAT for College course.
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Discussion

The results of this study are consistent with previous research and provide
additional evidence to support the theory that students benefit academically from an
increased awareness of their individual learning strengths and weaknesses (Claxton &
Murrell, 1987; Garcia-Otero & Teddlie, 1992). Student feedback on the course was
overwhelmingly positive. Students also reported gaining practical knowledge about
their learning styles and how to use this information to be successful in college.

Statistically significant gains were found in each of the nine comparative
statements that were used to measure student learning. The areas to note are those that
evidenced the strongest increases for students, including students” understanding of
their own learning style, the ability to understand and identify the learning style of
others, and how to best adapt to various learning situations. These findings are
comparable to previous studies that measured the impact of learning style instruction
on academic achievement of college students (Claxton and Murrell, 1987; Garcia-Otero
Teddlie, 1992).

Students also reported independently using specific learning strategies in their
college classes. It should be noted that although students were encouraged to use these
strategies in other classes, this was not a specific requirement of their 4MAT for College
course. A majority of students (87%) reported using the knowledge and skills acquired
about their learning styles in their other classes either frequently or sometimes. Only
2% of students reported never using specific learning strategies about learning in their
other classes.

Arguably the most difficult aspect of measuring the effectiveness of learning
style instruction in higher education is its impact on academic achievement. Course
selections for any given semester vary based on scheduling, credit load, and academic
major, making the identification of specific course assignments to target for research
purposes unfeasible. Therefore, data pertaining to students” use of learning style
instruction was collected informally from students via ongoing student journal log
entries. Although it is difficult to quantify these results, the anecdotal evidence
collected from students documents that their individual applications of learning style
instruction in multiple classes and assignments was successful. These findings add to a
growing body of research suggesting that learning style instruction can not only
positively impact the academic achievement of college students, but also increase
college retention rates (Nelson, et al, 1993; Ingham 2003; Rochford, 2004). The impact of
learning style instruction on academic achievement is evidenced by Jessica, a secondary
education major:

As a college student, 4AMAT for College was imperative to my future success.
Now I am aware of the things that don’t work for me. 4MAT for College has
changed the way I look at learning and opened my eyes to many new strategies
that will be pertinent throughout college. I definitely needed an eye opener and a
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new plan for studying because it was very clear to me that what I had been doing
was not working for me and that was really reflected in my grades. I can
genuinely say that 4MAT 4 College will help me through college and I will
continue to use it in my future classes.

Implications

This research has several implications pertaining to the first-year experience.
Foremost, this study suggests that students can benefit academically from learning style
instruction. First-year students should be made aware of their learning strengths and
how to capitalize on them as well as how to compensate for their learning weaknesses.
Opportunities for this type of instruction are vast and include formal course work or
informal seminars offered to students transitioning from high school to college, or as
part of first-year experience programming at the college level.

Secondly, this study supports the need to critically exam the pedagogical
methods too often relied on to deliver instruction in many college classrooms. Ensuring
that students graduate from our colleges in a timely manner is critical to our country’s
economy (Cutolo & Rochford, 2007). College faculty and administers must ensure that
college teaching evolves and changes to best address the growing needs of an
increasingly diverse student population.

Finally, further replication and dissemination of learning style instruction, such
as 4MAT for College, is necessary to assess the reliability of these results in similar and
divergent college environments, as well as to measure the long term potential impact of
learning style instruction on retention and achievement in students beyond their first
year of college.

Conclusion

The purpose of this study was to assess the impact of 4MAT for College on the
academic achievement of first-year students. Overall, these results suggest that
students benefited academically from a curriculum that focused on learning styles and
related application of learning strategies in a higher education setting. These findings
underline the importance of the development and implementation of coursework
targeted to teaching learning style instruction for students transitioning to college or as
part of their first-year experience programming. These findings also call for a critical
examination of college teaching in light of our increasingly diverse student population
and declining college completion rates.

Notes

The development of 4MAT for College was made possible by a sabbatical with
further support to study its impact on student learning provided by a Faculty
Development Grant. For more information, please contact the author or About
Learning, the publisher of 4MAT at www.aboutlearning.com.
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Table 1

Summary of Student Course Evaluations for 4MAT for College

Strongly | Agree | Agree | Strongly Not
Agree Disagree | Applicable

The course contributed in 50 45.45 4.55 0 0
increasing my knowledge and
competence in this area.
The instructor was well prepared 63.64 31.82 0 4.55 0
and organized in each class session.
The instructor was interested in 68.18 31.82 0 0 0
students learning the content.
The text used for this course was 50 31.82 13.64 0 0
appropriate.
The materials distributed during the 4091 4091 13.64 0 0
course enhanced my learning.
The methods and style that the 31.82 63.64 4.55 0 0
instructor used to teach this course
met or exceeded my expectations.
The instructor motivated me 50 40.91 0 9.09 0
because of his/her excitement and
interest in the subject matter.
The assignments were meaningful 22.73 50 22.73 4.55 0
and worthwhile.
A written description of course 59.09 36.36 4.55 0 0
grading policies was distributed at
the beginning of the course.
The instructor has been available to 31.82 54.55 4.55 4.55 0
me for individual consultation.
The instructor promoted an 63.64 36.36 0 0 0
atmosphere that allowed for
discussion, comments, and
questions.
Feedback during class and on 50 40.91 4.55 4.55 0

assignments
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Table 2

Assessment of Student Competencies Pertaining to 4MAT for College Course Content

Competencies Before 4AMAT | After 4AMAT Change
I understand my strengths and needs as a 2.59 3.82 +1.23*
learner.
I am aware of the learning differences of 2.06 3.8 +1.74*
others.
I know how to adjust to the variety of teaching 1.88 3.59 +1.71*
methods found in college classes.
I know how to best learn during a lecture. 2.29 3.35 +1.06*
I know how to be successful in group learning 2.88 3.71
activities. +.83*
I know how to prepare and study for a test. 2.35 3.24 +.89%
I use strategies that increase my ability to 2.35 3.41 +.83*
remember and understand what I read.
I know how to use a variety of strategies to 2.35 3.53 +1.18*
improve my writing.
I feel that I can reach out to my college 2.47 3.76 +1.71*

community for assistance.

*Comparative statements with an asterisk are significantly different from the

pre-semester means at a = .05
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Table 3

Examples of Students” Applications of 4MAT for College

Course (post) Assignment Strategy Grade (pre) Grade
Geography Test Flash cards “not well” A
History Exam 4MAT study skills “lower grade” B+
Math Quiz Stretching plan 68 83
Math Quiz Note cards 57 76
Psychology Test Note cards 69 80
Psychology Final Exam Stretching plan D A
Psychology Quiz Note cards 16 66
Psychology Test Stretching plan C A
Psychology Exam Note taking “not well” “much better”
Theater Quiz Note cards 40 87
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