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Cognitive Effect Indicators: The Impact of Student and Teacher Styles on Course Grades

By Edward W. McCann, Jr.

Abstract

This study was descriptive, correlative and explanatory. It summarized the problem
solving and learning styles of students enrolled in the spring 2008 Virginia Polytechnic Institute
and State University Agricultural Technology program, identified relationships between problem
solving and learning styles, and used problem solving and learning styles to explain students’
end of course grades. Ninety-three students and six faculty members elected to participate in the

study.

There were differences between degree options in terms of orientation to change. Second
year students were likely to be internal processors. There were not significant differences among
the population in ways of deciding. However, Agricultural Technology teachers were more task
oriented problem solvers, while their students were people oriented. Teachers were more field
independent than the students. There were no relationships between problem solving and
learning style. There was a high degree of association between student ways of deciding and

manner of processing.

Student and teacher problem solving and learning styles were used to explain 11% of the
variance in students’ end of course grades for the six teachers in the study. Student orientation to
change, student manner of processing, teacher manner of processing and teacher ways of
deciding scores produced a model that significantly explained end of course grades. Suggestions
for further research included identifying other career areas with stylistic trends and further

identifying the impact cognitive effect has on student behavior.
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Chapter 1

Introduction

This study outlines the impact student and teacher cognitive style had on the end of
course grades of students enrolled in the Virginia Polytechnic Institute and State University
Agricultural Technology Program during the 2006 and 2007 fall semesters. The Virginia
Polytechnic Institute and State University Agricultural Technology Program is a two year
agricultural associate’s degree program at one of Virginia’s Land Grant universities. Cognitive
style is best described as *“a preferred way of thinking” (Grigorenko & Sternberg, 1997, p. 297).
Cognitive style, or thinking style, has many different components and this study closely
examined problem solving style (orientation to change, manner of processing and ways of
deciding) and learning style (field dependence/independence). Problem solving style, a
component of cognitive style, is defined as one’s personal preferences in regards to novel
thoughts and ideas, handling change, and how one effectively manages ill-structured and
complex opportunities and challenges (Selby, Treffinger, Isaksen, & Lauer, 2004). Sarasin
(1999) described learning style as “as a certain specified pattern of behavior and/or performance
according to which the individual approaches a learning experience, a way in which an
individual takes in new information and develops new skills, and the process by which the
individual retains new information or new skills” (p. 1).

Cognitive style has a significant role in the methods and procedures teachers choose to
use in the classroom. Teachers tend to teach content in a manner that is reflective of their
personal cognitive style (Dunn & Dunn, 1979; Gregorc, 1979; Raven, Cano, Carton, &
Shelhamer, 1993; Witkin, 1973). As instructors become aware of their own and their students’

cognitive style, they can make moves to adjust and accommodate each individual’s natural



learning tendencies. Keefe (1988) illustrated that most students do not know how they learn or
think or how to ensure maximum and efficient learning. A number of researchers drew
conclusions that directly tied learning style to academic achievement (Dunn & Dunn, 1979;

Gregorc, 1979; Grigorenko & Sternberg, 1997; Sarasin, 1999).

Theoretical Framework
The theoretical framework for this study was based upon the works of Michael Kirton

and his Cognitive Function Schema (Figure 1).

Cognitive Function

Cognitive Effect < »  Cognitive Resource

Potential Preference Knowledge, Skill, Experience
Level Style /

(ex 1Q) Cognitive Affect
Needs, Values, Beliefs

Environment
Social Effect

Behavior

Preferred or
Coping

Scope, Climate,
Culture, Opportunity

Group Dynamics

Figure 1. Cognitive Function Schema. (Kirton, 2003, p. 36) Permission granted from publisher

in Appendix A.

There are three distinct components of this model: cognitive function, behavior and

environment. The environment has a distinct impact on how individuals think. The



environmental impacts are largely situational and difficult to control. Environment influences the
way information is interpreted and processed as well as how decisions are made. This component
of the model is responsible for both culture and climate and is the domain in which individual
decisions are carried out (Kirton, 2003). Climate is influenced by nine factors; (a) challenge and
involvement, (b) freedom, (c) idea-time, (d) idea-support, (e) playfulness/humor, (f) debate, (g)
conflict, (h) trust and openness, and (g) risk-taking (Isaksen and Akkermans, 2007). Isaksen and
Akkermans (2007) consider culture to have five components including: (a) traditions, (b) beliefs,

(c) values, (d) history, and (e) customs.

Cognitive function is comprised of three components: cognitive resource, cognitive
affect, and cognitive effect. An individual’s cognitive resource level is reflective of their unique
level of ability. Cognitive resources are accumulated via problem solving processes associated
with learning and are retrieved for use by memory (Kirton, 2003). Cognitive resources may be
contextual, depending on an individual’s knowledge, skills and prior experiences. Attitudes and
opinions impact our cognitive function in the affective domain. An individual operates in
cognitive affect when under the influence of their motive, they choose a problem to be solved
and determine the necessary outputs of the problem solving process (Kirton, 2003). One’s belief
and value system may play a powerful role in making most choices; subconsciously or
consciously. This component of the model is what guides an individual in subconsciously
selecting an appropriate type of solution to the perceived problem (Kirton, 2003). Cognitive
effect is the process of beginning in the problem solving process while incorporating an
individual’s style and mental capacity or potential cognitive level into the equation (Kirton,
2003). In other words, cognitive effect is how an individual prefers to think or function at the

cognitive level. Cognitive effect is a natural tendency; during which thinking, learning and



problem solving will be a fluid and comfortable process for the individual. Style comes into the
equation in this domain. Style is synonymous with preferred thinking methods. It should be
noted that an individual’s cognitive function is subject to change overtime, however this change

must not be rapid or inexistent (Kirton, 2003).

The product of our environment and cognitive function is behavior. Our behavior is
largely a result of preference; if the environment is pleasing and an individual’s preferred
methods of problem solving style and natural thought process have been promoted. A coping
behavior is observed when an individual must act outside of their preferred cognitive style
(Kirton, 2003). Coping behaviors have the potential to be physically and psychologically
damaging if experienced long term. The behavior and environment components interact when
feedback is collected and analyzed (Kirton, 2003). The impact of this feedback is only a

component of cognitive function when an individual allows to let it be (Kirton, 2003).

This study is specifically focused on the relationship between cognitive effect stylistic
preferences and behavior. As previously mentioned, style preferences are a central component of
the cognitive effect domain. The relationship between problem solving and learning style is

outlined in figure 2.



Cognitive Effect

Preferred Style

Potential Level

Learning Style

Problem Solving Style

Figure 2. Cognitive Effect and Behavior.

Problem Statement

There are many factors that affect student performance in the classroom and cognitive
style is one of them. Studies have evaluated the impact that preferred teacher and student
learning styles have on student achievement (Dunn & Dunn, 1979; Gregorc, 1979; Grigorenko &
Sternberg, 1997; Sarasin, 1999). The researcher found no literature linking problem solving
styles (orientation to change, manner of processing, and ways of deciding) to perceptual learning

styles. The researcher did not find literature indicating the impact teacher and student problem



solving or learning styles have on the course grade performance of students enrolled in

agricultural associate’s degree programs at land grant institutions.

Professional Significance

This study grants an opportunity to provide valuable descriptive knowledge to study
participants and the general population of students and teachers involved in the Virginia
Polytechnic Institute and State University Agricultural Technology Program. Identifying and
explaining the relationship cognitive style has on end of course grades will provide especially
valuable information to the program’s instructors and administrators. This study will serve as a

reminder to program instructors on the importance of cognitive style awareness in the classroom.

Prior researchers have found that the closer the student’s learning style was to the
instructor; the more probable it was that they would have higher levels of academic achievement.
Despite research linking learning style to academic achievement, a significant void exists of
literature related to end of course grades and problem solving style (Luk, 1998). This study has
the potential to contribute to the body of literature regarding cognitive style. It will also help
explain the influence cognitive effect has on behavior. In addition, this study will help meet the
National Research Agenda for Agricultural Education and Communication objective RPA-2 by
addressing the research question, “What factors are predictive of student success in college?”

(Osborne, n.d.).

Purpose
The central focus of this study was to examine and identify student and teacher cognitive
style and its relation to students’ end of course grades in the Virginia Polytechnic Institute and

State University Agricultural Technology Program. Specifically, the researcher sought to:



1. Determine if there is a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and grade point averages;

2. Determine if there is a difference in learning styles between the Virginia Polytechnic
Institute and State University Agricultural Technology Program students and teachers,
student degree options, academic years, ages, and grade point averages;

3. Determine if there is a relationship between problem solving style and learning style; and

4. Explain students’ end of course grades using problem solving and learning styles.
Limitations
All conclusions and implications drawn from this study were subject to certain confines.
Data collections were limited to those obtained from enrolled students and instructors in the 2008
spring semester of the Virginia Tech Agricultural Technology program. Any potential
generalizations as a result of this study’s outcomes are subject to the degree of similarity that

students and teachers have to those in the study.

Definitions
Agricultural Associate’s Degree Program: an agriculturally based academic postsecondary

collegiate level program. Graduates earn an associate’s degree.

Cognitive Style: “a preferred way of thinking”, also referred to as thinking style (Grigorenko &

Sternberg, 1997, p. 297).

Course Grade: an accepted manner for quantitatively assessing an individual’s cumulative
academic performance during the length of a course. The course grade is on a scale from 0 to

100 points.



Field Dependence: a learning style categorization for an individual, who is extrinsically
motivated, learns well in a social environment, emphasizes the value of relationships, view the
world globally and need external goals, guidance and assistance (Dunn & Dunn, 1979; Luk,

1998; Raven et al., 1993; Witkin, Moore, Goodenough, & Cox, 1977).

Field Independence: a categorization for an individual who has strong analytic skills, high levels
of ambition, is able to organize and restructure difficult material, remains uninfluenced by social
trends and relies on assistance and direction from authority figures (Luk, 1998; Raven et al.,

1993; Witkin et al., 1977). Field Independent learners are typically high achieving students (Luk,

1998).

First Year Student: a designation for a typical freshmen student enrolled in the Agricultural
Technology program at the Virginia Polytechnic Institute and State University. First year
students have the same or very similar course schedules and often have very similar life

experiences.

Land Grant University: universities founded as a result of the 1862 and 1890 Morrill Acts. The
purpose behind these acts was to make education available to the working class by establishing a
system for states to appropriate funding and land for state colleges (Gordon, 2003). Virginia

Polytechnic Institute and State University is one of Virginia’s land grant universities.

Learning Style: a person’s instinctive and preferred manner of engaging in learning endeavors;
Sarasin (1999) defined learning style as, “a certain specified pattern of behavior and/or
performance according to which the individual approaches a learning experience, a way in which
an individual takes in new information and develops new skills, and the process by which the

individual retains new information or new skills” (p. 1).



Manner of Processing: one component of an individual’s overall problem solving style;
specifically describes an individual’s favored methods of processing and handling information

during the problem solving process (Selby et al., 2004).

Orientation to Change: one component of an individual’s overall problem solving style;
specifically how a person prefers to react to change in their life and to what extent creative

means are used to manage that change (Treffinger & Selby, 2004).

Problem Solving: a mental process that an individual uses to arrive at the best possible solution

to both conscious and unconscious decisions that is subject to a set of restrictions (Woods, 1987).

Problem Solving Style: representative of one’s personal differences in regards to the reaction to
novel thoughts and ideas, handling change, and how one effectively manages ill-structured and

complex opportunities and challenges (Selby et al., 2004).

Second Year Student: a designation for a student who has completed their first year of course
work and continues their enrollment in the Agricultural Technology program at the Virginia
Polytechnic Institute and State University. Second year students tend to have a broad range of
experiences to draw upon, including coursework and an internship that is traditionally between

their first and second year. These students are in their last year of school before graduating.

Ways of Deciding: one component of an individual’s overall problem solving style; addresses
whether an individual is influenced by the task at hand or other people’s opinions and emotions

when making decisions (Selby, Treffinger, Isaksen, & Lauer, 2002).



Organization of the Study
Chapter 1 contains the introduction, theoretical framework, problem statement,
professional contributions of the study, purpose of the study, research objectives, limits of the

study and definitions of key terms.

Chapter 2 includes the review of literature pertinent to this study. It contains information
about agricultural associate’s degree programs, problem solving, problem solving style, learning
style and the impact of problem solving and learning style on academic achievement. This
chapter also has information about VIEW: An Assessment of Problem Solving Style "™ and the

Group Embedded Figures Test (GEFT).

Chapter 3 outlines the methods used to conduct this research study. It includes the
variables of the study, context in which it takes place, the research design, research questions,
and descriptions of the population, subjects, instruments, procedures and data analysis. This
section also contains a descriptive analysis of the population and the instruments used in this

study.

Chapter 4 offers a means of displaying the results of the study. It includes an analysis of
each research objective. The last section, Chapter 5, is a discussion of the findings and implies

practical applications for the results of the study and concerns for future research.

Summary

This study sought to determine and explain the relationship between students’ and
teachers’ cognitive style in regard to students’ end of course grades while enrolled in the
Agricultural Technology Program at Virginia Polytechnic Institute and State University. This

chapter provided a descriptive outline of the study.

10



The reasons that make this study justifiable and significant were in this chapter. Lastly,

important definitions were included.

The objectives of this project were clearly outlined. They included:

1. Determine if there is a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and academic course grades;

2. Determine if there is a difference in learning styles between the Virginia Polytechnic
Institute and State University Agricultural Technology Program students and teachers,
student degree options, academic years, ages, and academic course grades;

3. Determine if there is a relationship between problem solving style and learning style; and,

4. Explain students’ end of course grades using problem solving and learning styles.

Chapter 2 provides the theoretical and empirical research relevant to this study.

11



Chapter 2

Review of the Literature

This chapter describes the theoretical and empirical research relevant to this study.
Literature was reviewed in the following areas: (a) associate’s degree agricultural programs, (b)
problem solving processes and methods, (c) problem solving style, (d) learning style, and (e)

student and teacher cognitive style and its relationship to academic performance.

The review of the literature revolved around publications in the education and corporate
business literature; doctoral dissertations; proceedings from educational research meetings; ERIC

documents; textbooks; and websites.

Associate’s Degree Agricultural Programs

This study was concentrated on a highly specified sample of students enrolled in the
agricultural associate’s degree program at Virginia Polytechnic Institute and State University.
There was little literature available to describe students and teachers in similar programs.

In a study conducted by Mykerezi, White, and Crunkilton (2007) the perceptions of
directors of agricultural associate’s degree programs at land grant universities were measured.
These programs are similar in nature to the program on the campus of Virginia Polytechnic
Institute and State University. An overwhelming majority of these programs have credits that
directly transfer to four year bachelor’s degree programs (Mykerezi et al., 2007). Most programs
of this nature face excessive demands from agricultural industries for graduates (Mykerezi et al.,

2007).

The specific program in this study is located on and has access to many resources at one

of Virginia’s land grant institutions, Virginia Polytechnic Institute and State University. The

12



program has six core faculty and a variety of instructors from other departments in the
University’s College of Agriculture and Life Sciences. Students that are enrolled in the program
are in one of two options; applied agricultural management or landscape and turf management.
Each option incorporates small business management courses as well as core courses that are

domain and career specific.

As postsecondary students, these individuals tend to have certain characteristics of adult
learners. Adult learners behave like adults, have adult oriented responsibilities, and consider
themselves as an adult (Knowles, 1980). In this particular context, Knowles (1980) classifies
adult learners as youthful individuals who are responsible for their behaviors outside of the
classroom and claim responsibility for their behavior in school as adult learners. Adult oriented
learners will have a high motivation to learn, focus their energies on learning material that is
applicable out of school, believe that experiential learning is very effective, and their learning,
thinking and problem solving style is likely to have matured as they have aged (Sarasin, 1999).
In Knowles’ (1984) adragogy model of adult learning, there were six components: (a) adults
need to know why they need to learn something, (b) the learner’s self concept of being
responsible for their choices and livelihood, (c) the learner’s experience is valuable in adult
teaching, (d) adults are ready to learn something readily applicable to their current life situation,
(e) adults possess a life-centered approach to learning, and (f) adults are intrinsically motivated
learners. A program with adult learners does need to be sensitive and flexible to student
experience in order to accommodate the vast knowledge that students may possess prior to
enrollment. The Agricultural Technology program at Virginia Polytechnic Institute and State
University does acknowledge that students’ experience may be comparable to that of academic

courses or credits (Harrington, 1987). Adult centered andragogy can provide an industry

13



appropriate knowledge base, local and global industry literacy, and facilitate decision making

(Flora, 1987).

The population of students enrolled in the Virginia Polytechnic Institute and State
University Agricultural Technology program is very unique, especially in comparison to other
learners at the University. Students enroll in the program for a variety of reasons. These
programs are typically not research centered and have trouble allocating both federal and state
financial resources (Mykerezi et al., 2007). Agricultural associate’s degree programs tend to
have certain pedagogical trends. The content is often more applied and kinesthetically oriented
compared to the theoretically based instruction in four year bachelor’s degree agricultural
programs (Mykerezi et al., 2007). There are six instructors in the Agricultural Technology
program with a full time teaching assignment. Other instructors are college faculty that belong to
other departments and only teach part-time in the Agricultural Technology program (Mykerezi et

al., 2007).

Defining Problem Solving

Problem solving skills are essential to a meaningful life. In order to capitalize on both
problem solving methods and strategies, one must be conceptually familiar with problem
solving. After a solid foundation is built in problem solving it is possible to better understand and
apply problem solving styles in one’s daily lifestyle habits. As a result, problem solving and
problem based learning have been introduced to educational institutions. Psychological literature
has defined problem solving, justified its value to educators and students, and established how to
best incorporate problem solving into today’s classrooms (Berardi-Coletta, Buyer, Dominowski,
& Rellinger, 1995; Reder & Ritter, 1992). Information has been retrieved from cognitive
psychologists and combined with work from problem solving experts to develop

14



recommendations on integrating problem solving in the best possible manner (Bransford &

Stein, 1984; Mayer, 1983; Allen Newell & Simon, 1972).

Despite the overwhelming support for integrating problem solving in the classroom, this
teaching method is difficult for instructors to implement (Knowlton, 2003). In fact, the majority
of college professors consider their teaching to be effective, despite what contrary evidence they
may be provided (Paul, 2005). Problem solving in education is a rapidly changing concept. It has
evolved from a universal systematic process in the 1900s to a complex set of steps with different
learner specific attitudinal domains (Foshay & Kirkley, 1998). Many instructors avoid problem
solving teaching methods because of preconceived notions that it comes at the cost of developing
cognitive knowledge. Foshay and Kirkley (1998) discussed how a learner’s problem solving
ability cannot rise above the level of their declarative knowledge. A student can possess
imminent knowledge, yet still lack problem solving skills, but they cannot possess problem
solving skills without at least adequate levels of knowledge. At the end of the day, problem
solving is more cost-effective for educators because it helps learners adapt better without
needing further formal training (Foshay & Kirkley, 1998). Once one agrees that problem based
learning is an effective teaching strategy, it is appropriate to explore scientific based processes

and methods of solving problems.

Problem Solving Processes

Much of the work in problem solving for this study is grounded in the field of cognitive
psychology. A great deal of research within psychology has been concerned with problem
solving (Bransford & Stein, 1984; Davis, 1966; Gagne, 1964; Maier, 1970; A. Newell, Shaw, &
Simon, 1958; Polya, 1946). After the initial decision to adopt problem solving skills in the

learning environment, it is important to develop a model to follow when solving problems. The
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literature related to cognitive problem solving processes has addressed multiple models to
explain the problem solving process. The models are based on the work of Polya, Pietrasinski,
Bransford and Stein, Lockhead and Whimbey. The early literature is based around the principals
of artificial intelligence and mathematics; since then, the theories have been transferred to

education.

Before explaining the models of problem solving it is imperative that problem solving is
defined. From the literature many definitions of problem solving have been identified.
Definitions of problem solving have included key concepts such as tasks, goals, mental
processes, and attaining goals. Bloom and Broder (1950) defined problem solving as “the
process by which the subject goes from the problem or task as he sees it to the solution which he
regards as meeting the demands of the problem” (p. 7). Polya (1946) defined problem solving as
“finding a way out of a difficulty, a way around an obstacle, attaining an aim that was not
immediately attainable” (p. ix). Later, Woods (1987) defined problem solving as “the mental
process that we use to arrive at ‘best” answer to an unknown or some decision, subject to a set of
constraints” (p. 55). Ricketts (1997) simply explained problem solving as a process of initializing

corrective actions in order to reach a specified goal.

Problem Solving Models

The literature related to cognitive problem solving process has addressed multiple models
to explain the problem solving process. The models are based on the work of Polya, Pietrasinski,
Bransford and Stein, Lockhead and Whimbey. Polya (1946) utilized mathematics as the vehicle
to develop and describe the problem solving process as four phases the learner must do in order

to solve problems. The four phases are: (a) understand the problem, (b) make a plan, (c) carry out
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the plan, and (d) look back at the solution. Polya’s work was primarily in the field of
mathematics and based the theory on making individuals think.

While working on theories of efficient thinking, Pietrasinski (1969) developed a four step
problem solving model. His model operated on these four foundational steps; (a) confrontation
by a problem, (b) search for the solution, (c) the solution of the problem or the admission of
failure, and (d) final checking of and perfecting the solution. Pietrasinski’s straightforward model
is depictive of a linear approach to solving problems.

Building on the concepts of Polya, Bransford and Stein (1984) developed a very similar
model of problem solving, titled IDEAL. The model IDEAL included five steps (a) identify the
problem, (b) define and represent the problem, (c) explore possible strategies, (d), act on the
strategies, and (e) look back and evaluate the effects of your activities. Bransford and Stein’s
IDEAL problem solving model paved is one of the most recent models of problem solving.

While very similar to Pietrasinski’s model, Lockhead and Whimbey (1987) developed a
four step model using research to compare experienced and novice problem solvers. After
analysis, the expert problem solver uses these four steps: (a) the expert assembles information
from the problem, (b) plans the problem solution, (c) solves the problem, and (d) checks the
solution. When this model is applied for novice learners, frequent failure is a result of the lengthy

process involved in becoming an expert problem solver (Lockhead & Whimbey, 1987).

Problem Solving In the Classroom

When incorporating problem solving into the classroom, there are approximately nine
skills that are directly related to a student’s ability to solve problems. Students will develop,
contextual knowledge of the problem area, abilities to synthesize data and evaluate it’s worth,

facilitate learning on their own time, reasoning content in both breadth and depth, motivation and
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perseverance to tackle tough issues, skills with handling stress and procrastination, inter-personal
and intra-personal skills, communication skills, and the ability to reflect critically on their
thinking style and predispositions (Woods, 1987). All of these skills and dispositions are present
in the ideal learning environment. Students involved in problem solving are better at self study
skills and have a higher level of motivation to succeed than do students who are not enrolled
courses with problem solving elements (Savin-Baden & Major, 2004). Courses with problem
solving activities often incorporate debates, case-studies, reflective assignments, journals, and
class discussions. Due to the nature of the class, learners are no longer able to take a passive role
in their learning. In the educational world, passive instruction is inferior to methods that actively
engage the students (Paul, 2005). The shift from observer to participant changes the state of
learning for students involved in problem solving (Savin-Baden & Major, 2004). Students that
are actively engaged are more likely to learn material. By using problem solving in the

classroom, teachers help develop key life skills, attitudes and cognitive development of students.

Problem Solving Style

Problem solving style is representative of one’s personal differences in regards to their
reaction to novel thoughts and ideas, handling change, and how one chooses to effectively
manage ill-structured and complex opportunities and challenges (Selby et al., 2004). When
working alone or in groups, people tend to typically attempt to solve problems in one of two
ways. People tend to either attempt to modify the problem and make it better by enhancing parts
of the problem or they tend to drop what has been done in the past and develop novel solutions
(Treffinger & Selby, 2004). No matter which venue is chosen, successful problem solving will

likely resort if an individual consciously or subconsciously chooses to follow strategies or
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models outlined previously. Treffinger, Selby, Isaksen, and Crumel (2007) described problem
solving style by defining exactly what problem solving style is and is not, as outlined in Table 1.

Table 1

Problem Solving Style

Problem solving styles are: Problem Solving Styles are NOT:
e Natural (everyone has a style) e Fixed, inflexible (people can adapt)
e Neutral (no “right or wrong style”) e Measures of one’s ability

e Ways you prefer to behave Excuses for not doing well
e Comfortable (the way one really is) e \Ways people expect others to behave

Rules for how one has to behave

e Stable (does not change rapidly)

e Strengths (how one is at their best) e “Faults” (things one cannot do well)

Note: This table was reproduced with permission from Treffinger et al. (Appendix B), as seen in

An Introduction to Problem-Solving Style (2007, p. 3).

VIEW: An Assessment of Problem Solving Style ™ attempts to quantify a person’s
problem solving style in three independent domains; orientation to change, manner of processing
and ways of deciding. Each domain classifies an individual on a numerical continuum. No style

typology is more preferable or less desirable than the next.

VIEW: An Assessment of Problem Solving Style ™
The VIEW: An Assessment of Problem Solving Style "™ instrument is grounded in the
literature. An example of the instrument can be found in Appendix C. The instrument’s

theoretical framework is pictured in figure 2.
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Figure 3. VIEW: An Assessment of Problem Solving Style ™ Theoretical Framework. This

A
A

figure was reproduced with permission from Treffinger et al. (Appendix B), as seen in An
Introduction to Problem-Solving Style (2007, p. 3).

Before discussing problem solving style in great detail, it is important to first review the
foundational concepts this theory is built upon. Learning style plays a vital role in one’s problem
solving style. Many researchers, including Rita and Kenneth Dunn, agree that learners typically
prefer structure or are limited by it; they may need authority figures in close proximity during
learning while others prefer that authority be distant (Selby, Treffinger, & Isaksen, 2007).
Literature indicates that learning is subject to many elements. Learning can happen with or
without certain elements present. However, to maximize learning potential, preferred elements
will be present during learning (Selby et al., 2007).

In regards to the problem solving model, cognitive style is based on the concept of the

independent constructs of personality and cognition domains actually intersecting (Selby et al.,
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2007). In a study by Isaksen, Lauer and Wilson (2003), a significant correlation was found
between the Kirton Adaption Innovation Inventory (KAI) and the Myers-Briggs Type Indicator
(MBTI) personality assessment. The MBT] area of Sensing-Intuitive accounts for 30% of KAI

variance. The Judging-Perceiving domains explain 19% of KAI variance (Isaksen et al., 2003).

The third foundational concept of problem solving style is built upon the personality type
work of Carl Jung. Jung theorized that personality could be measured on several different
degrees; sensation-intuition, thinking-feeling, and judging-perceiving (Selby et al., 2004).
Lawrence (1993) indicated that learning style and personality type overlap; in a similar manner
to that of learning style and cognitive style’s overlapping relationship. Lawrence (1993) reported
that over 80% of researchers studying learning style and personality style have linked various
aspects of the MBT] to a certain learning style. With solid empirical evidence, problem solving
style evolved from work in the distinct fields of learning style, cognitive style, and personality

type. These three components interact together within the cognitive arena.

The developers of VIEW: An Assessment of Problem Solving Style ™ based their work
on research done by Cattell, Dunn and Dunn, Gough, Jung, Kirton, Costa and McCrae, Eysenck,
“Five Factor” personality theorists, and on creativity literature (Selby et al., 2007). An
instrument was developed to indicate ones’ personal preference for problem solving styles called
VIEW: An Assessment of Problem Solving Style ™. It identifies problem solving style in three

dimensions; orientation to change, manner of processing and ways of deciding.

An individual’s problem solving style, in regards to their orientation to change,
specifically revolves around their preferences for handling change and what creative solutions

are used to manage it (Treffinger & Selby, 2004). Selby et al. (2007) define this dimension as
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one’s “disposition and preferences for responding to and managing structure, novelty, and
authority, when you are dealing with change or solving problems” (p. 24). Based upon the
assessment results, an individual will lie somewhere on a continuum, between Explorers and
Developers. Explorers, which fall below the mean, are adventurous individuals who enjoy
chasing possibilities and take pleasure in novel and indistinct problems with original, raw and
revolutionary solutions (Selby et al., 2004). Developers prefer a systematic manner of solving
problems, they automatically collect data and synthesize problems in an organized manner that

creates solutions that are deemed valuable and helpful by others (Treffinger & Selby, 2004).

While orientation to change deals with a person’s method of handling change, manner of
processing describes an individual’s preferred methods of handling information during the
process of solving a problem (Selby et al., 2004). Selby et al. (2007) define this dimension as
one’s “dispositions and preferences for how and when you use your own inner energy and
resources, the energy and resources of others, and the environment; and for different ways of
handling information when managing change or solving problems” (p. 27-28). External problem
solvers’ scores fall below the mean and tend to indicate an individual who is extroverted, finds
energy from others, enjoys discussing problems and constructing solutions in groups, and leans
on authority figures for direction and advice (Treffinger & Selby, 2004). Those who score below
the mean on the manner of processing continuum are referred to as external problem solvers. The
opposite of external methods of processing information is internal methods of processing
information. Internal processers tend to be introverted; looking inwards for a solution by
personally reflecting quietly and at a self directed pace (Treffinger & Selby, 2004).These

individuals tend to evaluate their ideas before expressing them publicly, spend considerable time

in reflection and enjoy learning in solitude (Treffinger & Selby, 2004).
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The final dimension of the VIEW: An Assessment of Problem Solving Style ™
assessment quantifies an individual’s ways of deciding. This continuum between people or task
directed decisions is indicative of how a person tends to make decisions and evaluate options
(Selby et al., 2002). Selby et al. (2007) define this dimension as one’s “dispositions and
preferences for balancing and emphasizing task concerns and personal or interpersonal needs
when focusing your thinking and moving toward decisions and action” (p. 30). People that tend
to habitually consider a decision’s outcomes in terms of the potential impact on other individuals
and their emotions are identified as focusing on people (Selby et al., 2002). When people do
habitually base their decisions on other people’s opinions and emotions, their score on the ways
of deciding continuum tends to be below the mean. When an individual falls above the mean,
they are identified as task motivated and tend to rely on logical, sound and easily justifiable
decisions that will easily direct them to an emotion free and defendable solution (Treffinger &

Selby, 2004).

In summary, the VIEW: An Assessment of Problem Solving Style ™ instrument
identifies three independent dimensions of problem solving style. The explorer/developer
continuum indicates a person’s orientation to change. The second continuum, external/internal,
estimates an individual’s preferred means of processing a problem. This is indicative of how a
person habitually solves problems. The ways of deciding, or otherwise known as the people/task

continuum assesses an individual’s attention towards emotional or logical outcomes.

Learning Styles

There is no magic formula for predicting student academic success. Nearly all researchers
indicate that everyone has preferred ways to engage in learning (Cano & Garton, 1994; Dunn &
Dunn, 1979; Grigorenko & Sternberg, 1997; Luk, 1998; Sarasin, 1999; Witkin et al., 1977). In
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addition, many educational psychologists and researchers also readily identify a student’s ability
as a large contributor to individual academic success (Cano & Garton, 1994; Dunn & Dunn,
1979; Grigorenko & Sternberg, 1997; Sarasin, 1999). Dunn and Dunn (1979) suggest a number
of different factors can cause any individual to react differently to an environment, including:
age, ability, socioeconomic status, or achievement level. In an attempt to explain other variables
contributing to academic achievement, researchers have explored cognitive style (Grigorenko &
Sternberg, 1997). Cognitive style or thinking style is defined as “a preferred way of thinking”
(Grigorenko & Sternberg, 1997, p. 297). Research indicates that style is derived from both
genetic predispositions and the environment and culture in which an individual develops

(Gregorc, 1979).

Learning Style Defined

Learning style is one component of cognitive style. There are many definitions of
learning style. Gregorc (1979) illustrated learning style as, “distinctive behaviors which serve as
indicators of how a person learns from and adapts to his environment” (p. 234). Garger and
Guild (1984) defined learning style as the, “stable and pervasive characteristics of an individual,
expressed through the interaction of one’s behavior and personality as one approaches a learning
task (p. 11). Cano and Garton (1994) wrote that learning style can be simply defined as “the
manner in which learners sort and process information” (p. 6). Dunn (1996) explains that
learning styles are complex reactions to stimulus including emotions, events, and routines. For
the purpose of this study, Sarasin’s (1999) working definition will be used. Sarasin (1999)
defined learning style “as a certain specified pattern of behavior and/or performance according to
which the individual approaches a learning experience, a way in which an individual takes in

new information and develops new skills, and the process by which the individual retains new
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information or new skills” (p. 1). It is commonly accepted that every individual has a unique way
of learning and mastering material (Dunn, 1996; Dunn & Dunn, 1979; Gregorc, 1979; Raven et
al., 1993).

Teaching and learning styles are relatively steadfast and resistant or difficult to change
(Dunn & Dunn, 1979; Grigorenko & Sternberg, 1997; Witkin et al., 1977). However, individuals
can cope and adjust learning styles on a situational basis (Gregorc, 1979). Grigorenko and
Sternberg (1997) illustrated that there are no styles that are superior; the focus is to uncover and
develop certain styles for certain circumstances. Despite their relative steadiness, learning styles
are subject to small changes in either direction over time (Dunn & Dunn, 1979). It has been
documented that at between 24 years of age and old age, individuals do tend to become more

field independent (Witkin, Oltman, Raskin, & Karp, 1971).

Field dependence and field independence are the most widely studied aspects of learning
style (Cano & Garton, 1994; Witkin et al., 1977). These indications of learning style only reflect
an individual’s tendency to perceive a stimulus as discrete from its surroundings using passive
global or active and analytical cognitive processes (Luk, 1998; Raven et al., 1993; Witkin et al.,
1977; Witkin et al., 1971). Field dependence and field independence lie on two ends of the
learning style continuum. It should be noted that learning style is not an indicator of learning
ability or skill (Dunn, 1996; Gregorc, 1979; Grigorenko & Sternberg, 1997; Witkin et al., 1977,

Witkin et al., 1971).

Field Dependence

Researchers have clearly defined the identifying characteristics of field dependent and
field independent learners. Field dependent learners tend to be less independent people who seek
extrinsic motivation, rely heavily on authority figures, and have difficulties constructing personal
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learning experiences (Luk, 1998). Field dependent learners’ beliefs and actions are strongly
influenced by their social experiences (Luk, 1998; Raven et al., 1993; Witkin et al., 1971). Field
independent and field dependent learners value social relationships differently. Many individuals
can learn in a host of sociological structured activities, but some may only reach acceptable or
optimal performance when specific relationships are fostered (Dunn & Dunn, 1979). These
individuals learn well from social interaction and can selectively remember materials that have
social connotations (Raven et al., 1993; Witkin et al., 1977). Field dependent learners are likely
to need externally defined goals whereas field independent learners readily set their own goals
(Luk, 1998; Witkin et al., 1977; Witkin et al., 1971). These individuals tend to have global
perspectives and will require explicit guidance and instruction in the classroom (Raven et al.,
1993). Field dependent teachers characteristically provide very little negative feedback to their
classroom community or individual students (Garger & Guild, 1984). These teachers also tend to
naturally create a welcoming classroom environment (Raven et al., 1993). In regards to problem
solving ability, field dependent learners typically lack the inherent ability to solve problems
without prior training in problem solving (Witkin et al., 1977). This does not mean that they lack
problem solving styles; it is rather an indicator of ability. Field dependent students tend to be

attracted to vocational areas in education (Witkin et al., 1977).

Field Independence

Field independent learners are typically characterized as analytical, logic oriented, and
capable of restructuring problems. They rely on direction, assistance and knowledge from others
yet remain less influenced by social circumstances than field dependent learners (Luk, 1998).
These individuals perceive items as being distinctly separate from the surrounding field (Raven

et al., 1993). Field independence is considered to be a significant predictor for student
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achievement. Field independent students constantly perform better academically than field
dependent students (Luk, 1998). Field independent learners tend to automatically organize,
master, and interpret learning materials that are void of clear internal structure (Witkin et al.,
1977). Teachers that are field independent focus their attention on content material, emphasize
cognitive development during instruction, and tend to guide students instead of directly
delivering material to learners (Cano, Garton, & Raven, 1992; Raven et al., 1993; Witkin et al.,

1971).

Learning Style Implications

There is some controversy over cognitive styles between genders. Witkin et al. (1977)
indicated that beginning at adolescence; there are slight significant differences in field
dependence and field independence of males and females. Witkin et al. (1971) also found distinct
differences between genders. Females are generally more field dependent than men (Witkin et
al., 1977). However, Grigorenko and Sternberg (1997) studied the thinking styles of high school
gifted students and found that the learning styles did not differ across gender, ability levels or
grade level. Dunn (1996) indicated that gifted students were readily capable of performing at
high levels without using their learning style, whereas average or low achievers can perform
significantly better when using their preferred style. Raven et al. (1993) found that preservice
female agricultural teachers tended to be more field independent than the general population of
females.

Students’ learning styles are predictive of their school success (Grigorenko & Sternberg,
1997). As teachers become aware of their learning style and the learning style of each student,
they are better able to prepare individualized instruction, utilize different teaching strategies,

promote different learning strategies, and enhance the likelihood of student success regardless of
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learning style (Gregorc, 1979; Witkin et al., 1977). Recognizing style and ability will allow the
instructor to strategically plan appropriate learning engagements that will strengthen each

individual’s ability to learn using different styles.

Learning Style and Teaching

Academic success is an issue on nearly every educator’s radar. When students are
unsuccessful academically, many begin to immediately reason that time on task, motivation, and
content material difficulties are partial causes for failure. However, oftentimes teaching
strategies may directly affect students’ success. Acknowledging the impact that teaching
methods and learning styles have on achievement may promote more effective teaching and
learning. Other than cases of psychological damage, most students do not know learning
operations and procedures or how to manipulate and control them (Keefe, 1988).

There is a direct correlation between teaching style and learning style (Dunn & Dunn,
1979). Researchers suggest that teachers teach in the same manner in which they learned because
they often believe that the means they used to learn material is the most efficient or correct
manner for learning (Dunn & Dunn, 1979; Sarasin, 1999). Other researchers have also found that
an instructor’s learning style correlates with their habitual teaching style (Gregorc, 1979; Raven
et al., 1993; Witkin, 1973). The relationship between teaching style and learning style plays a

role in the success of students at the postsecondary level (Sarasin, 1999).

The impression a teacher has of their own style and the style and behavior of their
students plays an important role in a student’s success. Teachers often overrate the extent to
which their students share similar thinking styles (Grigorenko & Sternberg, 1997). It is necessary
that when planning and delivering instruction, teachers consider learning styles and their impact

on student achievement (Dyer & Osborne, 1996). For example, Dyer and Osborne (1996) found
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that field independent learners respond better to problem solving based teaching methods.
Quialitatively speaking, teachers tend to appear to value students who have the same or similar
thinking styles as they have (Grigorenko & Sternberg, 1997). Periodically assessing and varying
the type of assessment will serve more students (Grigorenko & Sternberg, 1997). Diverse

teaching strategies are necessary to accommodate diverse learning styles in every classroom.

Knowledge of teacher and student learning styles is extremely beneficial for both parties
in terms of assessing knowledge and skills. When instructors develop their own assessments, it is
possible to develop a testing tool that lends itself towards one thinking style over another. In a
study by Grigorenko & Sternberg (1997) gifted students performed better on assessments that
matched their preferred thinking style. When taught in a style that compliments theirs, students
not only achieve higher academically, but tend to be more motivated (Dunn & Dunn, 1979;
Gregorc, 1979). In addition to higher academic achievement, at the postsecondary level, students
should know their styles because it can produce positive psychological benefits; including higher

self esteem and confidence as well as an appreciation of diversity (Sarasin, 1999).

Certain career fields tend to attract individuals with certain learning styles (Luk, 1998).
Different career fields require different skills and dispositions for success. It was found that
preservice agricultural instructors tend to be more field independent but tend to teach in a learner
centered manner; a characteristic more typical of field dependent teachers (Raven et al., 1993).
Despite that some fields may attract less style diverse clientele; learners should be exposed to
different learning styles in order to foster the development of thinking skills and appreciation for

diverse cognitive styles.
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At the bottom line, “teachers may be knowledgeable, charismatic, dramatic, hardworking,
caring, and dedicated, and still not be effective with students whose learning styles are not
complemented by their teaching styles” (Dunn & Dunn, 1979, p. 241). Positive transfer is more
likely to occur in students when the instructor is aware of and acts upon their students’ learning

styles (Sarasin, 1999). Students will perform better when allowed to learn in their preferred style.

Group Embedded Figures Test

There are a number of methods available to designate learning style via field dependence
and field independence (Witkin et al., 1977). The Group Embedded Figure Test (GEFT),
developed by Witkin et al. (1971), is the most frequently used tool for identifying field
independence and field dependence (Luk, 1998). The GEFT was developed to replace the
Embedded Figures Test (EFT) because group testing was not possible with the EFT (Witkin et
al., 1971). The concept developed out of the idea that both perceptual and intellectual tasks can
be used to assess very broad domains of an individual’s daily life (Dyer & Osborne, 1996). It has
been described as measuring an individual’s level of abstractness or concreteness on a scale of 0
to18 (Witkin et al., 1971). GEFT has three individual sections. The first section has seven
straightforward items. The second and third sections have nine items that are more complex. The
number of correctly identified simple shapes in the second and third sections is the total GEFT
score (Witkin et al., 1971). Scores that are below the national mean are field dependent while
scores above the national mean are field independent (Luk, 1998; Raven et al., 1993; Witkin et
al., 1971).

GEFT is recognized as a standard test for measuring field dependence and field
independence (Dyer & Osborne, 1996; Witkin et al., 1971). The GEFT has reliability of .82 for

makes and .79 for females (Witkin et al., 1971).
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Learning Style and Problem Solving Style

The literature indicates that learning style has an impact on students’ academic
achievement, teachers’ methods of teaching and learning and interactions that take place between
students and teachers (Cano & Garton, 1994; Dunn & Dunn, 1979; Gregorc, 1979; Witkin et al.,
1977). There was no research found on the influence student and teacher problem solving style
and academic performance. There is also very little research exploring the relationship between
field dependence and field independence to problem solving style in terms of orientation to
change, manner of processing, and ways of deciding. However, these two indicators are part of

the larger realm of cognitive style.

Summary

This chapter was meant to review literature related to the cognitive style, specifically
including problem solving and learning style in regards to students and teachers in the
Agricultural Technology Program at Virginia Polytechnic Institute and State University. Problem
solving style and learning style were put into context with cognitive function and behavior in the
Cognitive Function Schema (Kirton, 2003). An extensive background of the cognitive problem
solving and a historical review of problem solving methods were included in this chapter.
Problem solving style was broken down into its three constructs: orientation to change, manner
of processing and ways of deciding. The literature about learning styles and field dependence

and field independence was analyzed and related to student achievement and instructor

pedagogy.

Chapter 3 will introduce the methodology used to conduct this study.

31



Chapter 3

Methodology

This chapter details the methods that were used to address the proposed research
objectives. The research context, design, population demographics, instruments, and procedures

for data analysis are also included in this section.

Variables

The quantitative research methods used in this study were descriptive, correlational and
explanatory. For objectives one and two, the variables were problem solving style (orientation to
change, manner of processing, ways of deciding — VIEW: An Assessment of Problem Solving
Style ™) and learning style (field dependence, field independence — GEFT). Each variable was
compared between groups of the sample for students and teachers, student degree options,

academic years, ages, and GPA ranges.

For objective three, the variables were problem solving style (orientation to change,
manner of processing, ways of deciding — VIEW: An Assessment of Problem Solving Style ™)
and learning style (field dependence, field independence — GEFT). Correlations were made
between problem solving and learning styles for students and teachers, student degree options,

academic years, ages, and GPA ranges.

Obijective four’s independent variables were student and teacher problem solving styles
(orientation to change, manner of processing, and ways of deciding — VIEW: An Assessment of
Problem Solving Style ™) and learning styles (field dependence, field independence — GEFT).

The dependent variable was overall course grades.
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Context of the Study

Institutional Review Procedures. Virginia Polytechnic Institute and State University
Institutional Review Board (IRB) policies were followed. The consent form, grade release,
contact and thank you letters and the IRB approval letter are included in Appendix E, F, and G,

respectively.

Place. The entire study was conducted on the Blacksburg campus of Virginia
Polytechnic Institute and State University. The data were collected two different times, one
session for students and one for instructors. Student data were collected in the Personnel
Management Course: AT 0224 (Course Reference Number 10709). Permission from the
Personnel Management instructor was received prior to completing the study (Appendix I).
Instructor data were collected during a bi-weekly faculty meeting. The VIEW: An Assessment of
Problem Solving Style ™ was given in an electronic format to all research participants. An
online format for this test was chosen for this study because all students and teachers in the
Virginia Polytechnic Institute and State University Agricultural Technology program are
required to own and have a functional tablet laptop in their possession during every course.
There is a high correlation between the online and paper version of the VIEW: An Assessment of
Problem Solving Style ™; .92 for orientation to change, .92 for manner of processing, and .98
for the ways of deciding construct (Selby et al., 2007). The learning style data were collected in a

hand scored booklet.

Time. The study was conducted on Thursday, February 22 and Friday, February 23, 2008.
Both students and instructors received the same information regarding the study. The first
announcement was sent over email on Monday, February 4, 2008. On Monday and Wednesday

of February 11-13, 2008, a letter was delivered to all prospective participants. Two email
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reminders were sent out again during the week of the study. A make-up date was scheduled for
subjects who were absent during data collection. Three individuals did not consent to
participating in the study. One individual’s problem solving and learning style scores were
omitted from data analysis due to failure to comply with instrument instructions. Cumulative
numerical end of course grade data were obtained from instructor records for the fall 2006 and
fall 2007 semesters. Only courses taught by all six full time faculty members were collected.
Grade data were only collected from students who received a final course grade and those

students were enrolled during initial data collection in the spring 2008 semester.

Research Design

This study was descriptive, correlational, and explanatory. Descriptive research only
describes or tells about an event without explaining why or how it came to its present state
(Reaves, 1992). Correlational research attempts to utilize one variable to predict the value of
another variable (Shaughnessy, Zechmeister, & Zechmeister, 2006). Explanatory research
utilizes a regression analysis of independent quantitative variables to predict dependent

quantitative variables (Ott & Longnecker, 2001).

VIEW: An Assessment of Problem Solving Style ™ has been completed by over 16,141
individuals (Treffinger, 2008). There is no relationship between age and the manner of
processing and ways of deciding continuums. There is a statistically significant, but very weak
and negligible correlation between age and the orientation to change continuum of problem
solving style (Selby et al., 2007). The relationship lacks practical significance because of the
extremely large sample size. The results from this instrument are considered to be an accurate

indicator of the population regardless of the participants’ age differences.
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Research Objectives

This research categorized the cognitive style of students and teachers in the Virginia
Polytechnic Institute and State University Agricultural Technology program and sought to
explain the relationships that student and teacher problem solving and learning styles have on

students’ end of course grades by answering the following objectives:

1. Determine if there is a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and academic course grades;

2. Determine if there is a difference in learning styles between the Virginia Polytechnic
Institute and State University Agricultural Technology Program students and teachers,
student degree options, academic years, ages, and academic course grades;

3. Determine if there is a relationship between problem solving style and learning style; and,

4. Explain students’ end of course grades using problem solving and learning styles.
Population
Teachers and students enrolled in the Virginia Polytechnic Institute and State University
Agricultural Technology program during the 2008 spring semester were the population for this
study. Those students enrolled in and the instructors who were teaching in the program were

readily accessible for the researcher.

Participants

There were 99 participants in the study, 93 students and six teachers. The student sample
was 84% male (n=78) and 16% female (n=15). Of the six teachers, 67% (n=4) were male and
33% were female (n=2). There were no respondents (n=0) who chose not to indicate their

gender.
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Instrumentation

Two instruments were used during this study. The VIEW: An Assessment of Problem
Solving Style ™ instrument served as an indicator for the three constructs of problem solving
style, orientation to change, manner of processing, and ways of deciding for the students and
teachers in the Virginia Polytechnic Institute and State University Agricultural Technology
program. The second instrument was the Group Embedded Figures Test (GEFT). The GEFT was

used to interpret learning style in terms of field dependence or field independence.

VIEW: An Assessment of Problem Solving Style ™. The participant’s problem solving
style preferences were found using the VIEW: An Assessment of Problem Solving Style ™
instrument. The VIEW: An Assessment of Problem Solving Style ™ instrument serves as an
indicator for three independent dimensions of problem solving style. The explorer/developer
continuum specifies a person’s orientation to change. The second continuum, external/internal,
estimates an individual’s preferred means of processing information during problem solving
processes. The ways of deciding, or otherwise known as the people/task continuum, assesses an

individual’s rationale and basis for decisions; towards emotional or logical outcomes.

As of 2007, 16,141 subjects had completed the VIEW: An Assessment of Problem
Solving Style ™ assessment (Treffinger, 2008). Treffinger (2008) also reported that 45.1% of the
VIEW: An Assessment of Problem Solving Style ™ users are male, 53.9% are female and 1.0%
declined to indicate gender. The mean age for VIEW: An Assessment of Problem Solving
Style ™ is 37.7 with a standard deviation of 12.9 and an age range from 11 to 90 years
(Treffinger, 2008). Using Cronbach’s coefficient alpha for the 2007 data, the current sample had
coefficient results of .87 for orientation to change, .86 for manner of processing and .82 for ways
of deciding (Treffinger, 2008). Table 2 describes summary statistic data for data through 2007.
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Table 2

2007 VIEW: An Assessment of Problem Solving Style ™ Descriptive Statistics (N=16,141)

Orientation To Manner of Ways of
Statistic Change Processing Deciding
M 73.9 29.6 35.0
SD 15.9 9.2 8.5
SE 5.7 3.4 3.6

Note: Orientation To Change has a minimum score of 16 a maximum score of 126. Manner of
Processing and Ways of Deciding have a minimum score of 8 and a maximum score of 56. These
statistics were taken from the VIEW: An Assessment of Problem Solving Style ™ Technical

Update by Treffinger (2008, p. 1).

The theoretical means for orientation to change, manner of processing, and ways of
deciding are 72, 32, and 32, respectively. Some of the problem solving style constructs are
slightly correlated with each other. Table 3 describes some of the intercorrelations among the
constructs of VIEW: An Assessment of Problem Solving Style ™, Age and Gender from the

international database.
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Table 3

Intercorrelations of VIEW Dimensions, Age and Gender (N=10,151)

Manner of Ways of

Variable Processing Deciding Age Gender
Orientation To Change 10** 10** -11* 14*
Manner of Processing .08* .03 .06
Ways of Deciding -.04 31*
Age .06

Note: The source of these statistics was taken from the VIEW: An Assessment of Problem Solving
Style Technical Manual, 2nd ed. by Selby et al. (2007, p. 40).

*p<.01. **p<.001.

Group Embedded Figures Test. Learning style was assessed using the Group Embedded
Figures Test (GEFT). The GEFT is recognized as a standard instrument for identifying
individual preferences for field dependence and field independence (Dyer & Osborne, 1996;
Witkin et al., 1971). GEFT has a reliability of .82 for males and .79 for females (Witkin et al.,

1971). Table 4 describes more reliability data about the GEFT instrument.
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Table 4

Number Correct: GEFT

Quartiles Men Women
1 0-9 0-8
2 10-12 9-11
3 13-15 12-14
4 16-18 15-18
n 155 242
M 12.0 10.8
SD 4.1 4.2

Note: GEFT has a minimum score of 0 and a maximum score of 18. The source of these statistics

was taken from the Group Embedded Figures Test Manual by Witkin et al. (1971, p. 26).

This instrument was timed. The GEFT has three individual sections. The first section has
seven straightforward items and two minutes were allowed for completion. The participant had
five minutes to complete the second and third sections that have nine items each and are more
complex (Witkin et al., 1971). The number of correctly identified simple shapes in the second
and third sections is the total GEFT score. Scores that were below the national mean are field
dependent while scores above the national mean were field independent (Luk, 1998; Raven et al.,

1993; Witkin et al., 1971).

Procedures
Students and teachers received written notification in advance four times prior to the

study. The first contact was a letter was that was delivered during class time for the students and
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delivered through campus mail to the faculty. A subsequent and similar electronic notice was
delivered the next week. The third and fourth contacts were emails delivered the week of the
study. After the data were collected, participants received a “Thank you” email. Additional oral
announcements were made during the three weeks prior to the study. An alternative date was
scheduled for students and instructors who were absent during the days when data were
collected. One-hundred percent of the faculty (n=6) responded to the instruments and 96%

(n=93) of the students responded to both instruments.

Data Analysis

Data from the VIEW: An Assessment of Problem Solving Style ™ instrument were
collected electronically and converted to an Excel file. It was then analyzed in the JMP 7.0 for
Windows ™ statistical package. GEFT and academic grade data were entered into JMP 7.0 by
the researcher. A significance level of 5% was set for all research objectives a priori. A 5% level

is considered to be an acceptable level for Type | error (Zar, 1999).

Objective one was accomplished by reporting the following for each dimension of
VIEW: An Assessment of Problem Solving Style "™: mean and standard deviation for first year
and second year students, student degree options, student grade point averages, as well as the
descriptive statistics for the student sample age range, total cumulative student sample and the

total cumulative instructor sample. An analysis of variance for all variables was conducted.

Obijective two was accomplished by reporting the following in accordance to the total
GEFT score: mean and standard deviation for first year and second year students, student grade

point averages, student degree options, student sample age range, and descriptive statistics for
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the total cumulative student sample and all teacher samples. An analysis of variance for all

variables was conducted.

Obijective three was met by using a bivariate correlation to compare each construct of
VIEW: An Assessment of Problem Solving Style ™ and GEFT for the following groups: first
year and second year students, student degree options, student grade point averages, student

ages, the total student sample, and the sample of instructors.

Obijective four was assessed by conducting a multiple linear regression to produce a
grade explaining equation. The factors included in the regression analysis were student
orientation to change, manner of processing, ways of deciding, and learning style scores and the
teachers’ orientation to change, manner of processing, ways of deciding, and learning style
scores. A backward stepwise regression with a 5% a priori alpha level was used to identify a

statistically sound model.

Summary

This chapter highlighted the methods used by the researcher in this study of the cognitive
style of students and teachers at the Virginia Polytechnic Institute and State University
Agricultural Technology program in regards to academic performance. This study was
descriptive, correlational, and explanatory. This chapter also described the study’s variables and
the context in which the study was conducted. Cognitive style was assessed within the context of
the Virginia Polytechnic Institute and State University Agricultural Technology program faculty
and students enrolled in the Personnel Management course. The VIEW: An Assessment of
Problem Solving Style ™ and GEFT instruments were used to assess learning and problem

solving styles. Data were collected online and on paper, respectively. Data analysis procedures
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and statistical analyses including means, standard deviations, bivariate correlational analyses,
multiple sample analyses of variances, and a multiple linear regression were described in this

chapter.

Chapter 4 will report the results of this study.
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Chapter 4

Results

Chapter 4 highlights the results from this study. It is organized in terms of the four
specific research objectives that were identified in Chapter 1. This chapter first reports
differences in problem solving and learning styles for groups students and teachers, student
degree options, academic years, ages, and grade point averages (GPA). Then the relationship
between problem solving styles and learning style was identified. Lastly, Chapter 4 recognizes
the explanatory nature of students’ end of course grades as a result of student and teacher

problem solving and learning styles.

Obijective One: Determine if there is a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and grade point averages.

Descriptive statistics were first identified within the population. Table 5 describes the

teacher sample problem solving style.
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Table 5

Teacher Problem Solving Style Summary Statistics (n=6)

Statistic Orientation To Change Manner of Processing Ways of Deciding
M 81.67 31.17 40.00
SD 14.47 12.58 10.22
SE 5.90 5.13 4.17

Note: Orientation To Change has a minimum score of 16 and a maximum score of 126. Manner

of Processing and Ways of Deciding have a minimum score of 8 and a maximum score of 56.

The instructor manner of processing mean score is close to the national and theoretical
mean of for this domain. Table 6 describes the student sample’s problem solving style in greater

detail.

Table 6

Student Problem Solving Style Summary Statistics (n=93)

Statistic Orientation To Change Manner of Processing Ways of Deciding
M 77.35 32.03 33.72
SD 14.45 9.53 7.63
SE 1.50 0.99 0.79

Note: Orientation To Change has a minimum score of 16 and a maximum score of 126. Manner

of Processing and Ways of Deciding have a minimum score of 8 and a maximum score of 56.
The student manner of processing and ways of deciding means were close to the national

and theoretical mean for these domains. Table 7 outlines the orientation to change scores for

specific groups of the study’s student sample.
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Table 7

Orientation to Change Summary Statistics (N=99)

Variable n M SD Range F 4
Type 0.50 48
Student 93 77.35 1445 40-118
Teacher 6 8167 1447  57-93
Student Degree Option 6.07 02*
Applied Agricultural Management 45 81.07 14.20 41-118
Landscape and Turf Management 48 73.88 13.95  40-100
Academic year 0.05 .82
First Year 50 77.86 13.79 41-118
Second Year 43 76.98 1535 40-103
Age 0.57 .64
18 13 80.08 18.16 40-108
19 39 79.13 1244  54-118
20 22 7482 1477 41-98
21+ 19 74.79 1548 47-103
GPA (Quartiles) 2.04 11
0.00-2.26 24 75.46 15.60 40-118
2.27-2.90 24 7271 16.12  41-103
2.91-3.45 23 7952 11.81 59-108
3.46-4.00 22 8223 1261 54-103

Note: Orientation to Change has a minimum score of 16 and a maximum score of 126.

*p < .05.
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A series of ANOVA tests were conducted between different groups of students and
teachers. A 5% Type | error rate was set a priori. There was a statistically significant difference
between orientation to change scores for students in different degree programs (p = .02).
Landscape and Turf Management students were more likely to be more explorer oriented than

the Applied Agricultural Management students.

Table 8 is outlines the manner of processing scores for different groups of the student

sample.
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Table 8

Manner of Processing Summary Statistics (N=99)

Group n M SD Range F P
Type 0.04 .83
Student 93 32.03 9.53 8-54
Instructor 6 3117 1258 17-47
Student Degree Option 0.02 .89
Applied Agricultural Management 45 31.89 851 13-54
Landscape and Turf Management 48 32.17  10.48 8-51
Academic year 4.32 .04*
First Year 50 30.16 10.11 8-54
Second Year 43  34.86 8.40 13-51
Age 1.02 39
18 13 35.46 4.24 29-42
19 39 30.13 9.18 12-49
20 22 2982 11.37 8-51
21+ 19 36.16 9.12 18-47
GPA (Quartiles) 1.22 31
0.00-2.26 24  30.5 9.66 8-51
2.27-2.90 24  31.04 8.43 13-49
2.91-3.45 23 31.48 8.13 16-49
3.46-4.00 22 3536 1152 12-54

Note: Manner of Processing has a minimum score of 8 and a maximum score of 56.

*p < .05.
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Manner of Processing scores were reviewed to determine differences between students
and teachers, degree programs, ages, and GPA ranges. The Landscape and Turf Management
student sample did have more variability than the Applied Agricultural Management students in
the manner of processing domain. There was a statistically significant difference between first
and second year students’ manner of processing scores (p = .04). Second year students were
more likely to have internal methods of processing problems. In terms of variability, the 20 year
old student’s manner of processing scores varied the most with a standard deviation of 11.37,
while 18 year old students were tightly arranged with a standard deviation of 4.24.

Table 9 breaks down different student group scores for the ways of deciding problem

solving style continuum.
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Table 9

Ways of Deciding Summary Statistics (N=99)

Variable n M SD Range F 4
Type 3.67 .06
Student 93 3372 7.63 15-49
Instructor 6 40.00 10.22 28-53
Student Degree Option 0.10 75
Applied Agricultural Management 45  33.98 7.06 15-49
Landscape and Turf Management 48 33.48 8.19 17-49
Academic year 1.80 18
First Year 50 32.74 8.08 15-48
Second Year 43 34.86 6.98 21-49
Age 2.03 11
18 13 35.46 8.59 21-49
19 39 3287 8.26 15-49
20 22 3350 6.38 19-44
21+ 19 34.53 7.21 18-47
GPA (Quartiles) 0.54 .66
0.00-2.26 24  35.40 7.33 18-46
2.27-2.90 24 33.17 6.09 19-49
2.91-3.45 23 32.87 1.77 19-48
3.46-4.00 22 33.36 9.35 15-49

Note: Ways of Deciding has a minimum score of 8 and a maximum score of 56.
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The last component of problem solving style, ways of deciding, was also compared
among students and teachers, degree programs, ages, and GPA ranges. There were no significant
differences between students and teachers, degree programs, ages, and GPA ranges for the ways
of deciding domain of problem solving style. Although it was not a statistically significant

relationship, teachers were more task oriented than the student sample.

Objective Two: Determine if there is a difference in learning styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and grade point averages.

Learning style was indicated using the Group Embedded Figures Test (GEFT)
instrument. Scores could range from a minimum score of 0 to a maximum score of 18. Table 10

identifies learning style summary statistics for the study’s population.
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Table 10

Learning Style Summary Statistics (N=99)

Variable n M SD Range F )4
Type 2.80 10
Student 93  10.57 4.66 1-18
Instructor 6 13.83 3.92 8-18
Student Degree Option 3.89 .05
Applied Agricultural Management 45 9.60 4.57 1-18
Landscape and Turf Management 48  11.48 4.61 2-18
Academic year 0.92 34
First Year 50 10.14 5.01 2-18
Second Year 43  11.07 4.22 1-18
Age 1.38 25
18 13 9.31 4.52 3-17
19 39 10.72 4.65 3-18
20 22 10.64 4.77 1-18
21+ 19 11.05 4.89 2-17
GPA (Quartiles) 0.95 42
0.00-2.26 24 9.58 4.65 1-17
2.27-2.90 24 10.29 4.80 3-17
2.91-3.45 23  10.65 4.37 2-18
3.46-4.00 22 11.86 4.83 3-18

Note: The GEFT has a minimum score of 0 and a maximum score of 18.
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An ANOVA test was conducted between the different groups. A 5% Type I error rate
was predetermined for levels of statistical significance. There were no statistically significant
differences between the learning styles of students and teachers, degree programs, ages, and

GPA ranges.

Objective Three: Determine if there is a relationship between problem solving style and learning
style.

The third objective was to determine if there was a relationship between problem solving
styles and learning styles. The next table identifies correlations between each construct of
problem solving and learning style. Pairwise comparisons were calculated to determine the level
of statistical significance for each correlation. Table 11 outlines the correlations between

problem solving and learning styles for students and teachers.
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Table 11

Students and Teachers Problem Solving and Learning Styles Intercorrelations

Orientationto ~ Manner of Ways of Learning

Variable Change Processing Deciding Style

Students (n = 93)

Orientation To Change A7 A1 -17
Manner of Processing .36* .08
Ways of Deciding -.07

Learning Style

Teachers (n = 6)

-.15 A5 -.48
Orientation To Change
Manner of Processing 34 .56
Ways of Deciding 48

Learning Style

*p<.05.

In the student sample, there was a statistically significant correlation between the manner
of processing and ways of deciding continuums (p = <.01). Students who were task oriented
decision makers were also likely to be internal processers of information. There were no other
statistically significant correlations between students and teachers. Table 12 describes the
problem solving style and learning style correlation matrix for Agricultural Technology degree

programs.
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Table 12

Degree Program Problem Solving and Learning Styles Intercorrelations

Orientationto ~ Manner of Ways of Learning
Variable Change Processing Deciding Style
Applied Agricultural Management (n = 45)
Orientation To Change .28 .29 -17
Manner of Processing 34* -.18
Ways of Deciding -.07
Learning Style
Landscape and Turf Management (n = 48)
Orientation To Change 10 -.05 -.09
Manner of Processing .36* .28
Ways of Deciding -.05

Learning Style

*p<.05.

In the Applied Agricultural Management degree program, there was a statistically

significant correlation between the manner of processing and ways of deciding continuums (p =

.02). In the Landscape and Turf Management degree program, there was a statistically

significant correlation between the manner of processing and ways of deciding continuums (p =

.01). Students in both degree programs who were task oriented decision makers were also likely

to be internal processers of information. There were no other statistically significant correlations
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between students and teachers. Table 13 describes the problem solving style and learning style

correlation matrix for first and second year students.

Table 13

Academic Year Problem Solving and Learning Styles Intercorrelations

Orientation to Manner of Ways of Learning

Variable Change Processing Deciding Style

First Year Students (n = 50)

Orientation To Change 24 10 .02
Manner of Processing .35* .04
Ways of Deciding -.18

Learning Style

Second Year Students (n = 43)

10 14 -41*
Orientation To Change
Manner of Processing 32* 0.10
Ways of Deciding .07

Learning Style

*p<.05.

Manner of processing and ways of deciding were significantly correlated for first year
students (p =.01). For second year students, there was a statistically significant correlation
between the manner of processing and ways of deciding continuums (p =.04). There was also a
statistically significant correlation between orientation to change and learning style (p = <.01).

Both first and second year students who were task oriented decision makers were likely to also
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be internal processers of information. There were no other statistically significant correlations
between students and teachers. Table 14 describes the problem solving style and learning style

correlation matrix for the different age groups in the study’s sample.
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Table 14

Problem Solving and Learning Styles Intercorrelations Between Age Groups

Orientationto ~ Manner of Ways of Learning
Variable Change Processing Deciding Style
18 Years (n =13)
Orientation To Change -.18 - 71* -.28
Manner of Processing .62* .07
Ways of Deciding .02
Learning Style
19 Years (n = 39)
Orientation To Change 23 .38* -.09
Manner of Processing 31 -.01
Ways of Deciding -.26
Learning Style
20 Years (n = 22)
Orientation To Change -.01 01 -.38
Manner of Processing .39 .08
Ways of Deciding .09
Learning Style
21 Years and Older (n = 19)
Orientation To Change .62* .29 -.06
Manner of Processing 19 .23
Ways of Deciding -.15

Learning Style

*p < .05.
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In the 18 year old students, there was a statistically significant correlation between the
manner of processing and ways of deciding continuums (p = .02). Eighteen year old students who
were task oriented decision makers were also likely to be internal processers of information.
There was also a statistically significant correlation between orientation to change and ways of
deciding (p = <.01). Students who were 18 years old who are task oriented decision makers are
also likely to be explorer oriented in their orientation to change. In the group of students who
were 19 years old, there was a statistically significant correlation between orientation to change
and ways of deciding (p = .02). Nineteen year old students who were task oriented decision
makers were more likely to be developer oriented in their orientation to change. There was a
statistically significant correlation between the manner of processing and orientation to change
continuums for students that were at least 21 years of age (p = <.01). Students in this age range
who were internal processers of information were likely to be developer oriented in their
orientation to change. Table 15 describes the problem solving style and learning style correlation

matrix for students with similar GPAs.
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Table 15

Problem Solving and Learning Styles Intercorrelations Between GPA Groups

Orientationto ~ Manner of Ways of Learning
Variable Change Processing Deciding Style
GPA 0.00-2.26 (n = 24)
Orientation To Change 29 .26 =27
Manner of Processing .03 .33
Ways of Deciding .16
Learning Style
GPA 2.27-2.90 (n = 24)
Orientation To Change .38 .36 -.10
Manner of Processing .06 A2
Ways of Deciding .05
Learning Style
GPA 2.91-3.45 (n = 23)
Orientation To Change -.03 A3 -11
Manner of Processing AT* -42
Ways of Deciding -37
Learning Style
GPA 3.46-4.00 (n = 22)
Orientation To Change -.18 -.23 -42
Manner of Processing 4% .05
Ways of Deciding -.06

Learning Style

*p<.05.
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In the third quartile of GPAs, 2.91-3.45, there was a statistically significant correlation
between the manner of processing and ways of deciding continuums (p =.02). There was also a

statistically significant correlation between manner of processing and ways of deciding in the

upper GPA quartile, 3.46-4.00 (p = <.01). Students in the upper half of the GPA range who were

internal processers of information were also likely to be task oriented decision makers.

Obijective Four: Explain students’ end of course grades using problem solving and learning
styles.

In order to determine if student and teacher problem solving and learning styles could
explain end of course grades, a multiple linear regression was conducted on grade data from all
Agricultural Technology fall courses from 2006 and 2007. Data from students that took both
instruments were used in the regression. A backward stepwise regression with a 5% a priori
alpha level was used to determine a model that explained grades based on student and teacher
cognitive styles. Each domain in the VIEW: An Assessment of Problem Solving Style ™
(orientation to change, manner of processing, and ways of deciding) and GEFT (field
dependence/ independence) were used as preliminary variables in the model. Table 16 describe

the regression analysis.

S
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Table 16

Regression Analysis to Explain End of Course Grades (N = 440)

Variable p SE t P
Intercept 84.24 4.31 19.56 <.01*
Student Orientation to Change 0.12 0.04 3.02 <.01*
Student Manner of Processing 0.14 0.06 2.26 0.02
Teacher Manner of Processing -0.19 0.05 -3.72 <.01*
Teacher Ways of Deciding -0.30 0.06 -4.73 <.01*

*p<.05

A regression analysis showed that a combination of student orientation to change, student

manner of processing, teacher manner of processing, and teacher ways of deciding scores

significantly explained student’s end of course grades, F(14.54) and significance of p = <.0001.

R?for this model was .12 and adjusted R? was .11. This model explained 11% of the variance

(adjusted) in final course grades for all fall courses taught by the six faculty members in the

Agricultural Technology program.

Summary

This chapter outlined the results according to each objective of the study. The results

were organized by objective. The objectives of the study were:

1. Determine if there is a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and academic course grades;

2. Determine if there is a difference in learning styles between the Virginia Polytechnic

Institute and State University Agricultural Technology Program students and teachers,
student degree options, academic years, ages, and academic course grades;

3. Determine if there is a relationship between problem solving style and learning style; and,
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4. Explain students’ end of course grades using problem solving and learning styles.

Chapter 5 will provide conclusions and recommendations based on the findings.
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Chapter 5

Discussion of Findings, Conclusions and Implications

This chapter contains a summary and discussion of the findings from this study. Study

conclusions and recommendations for practice and further research were also included.

Human behavior is difficult to assess because it is largely a function of many distinctly
different facets; including the environment, cognitive resource, cognitive affect, and cognitive
effect (Kirton, 2003). The central focus of this study was to examine and identify student and
teacher cognitive style and its relation to students’ end of course grades in the Virginia
Polytechnic Institute and State University Agricultural Technology program. It is important to
remember that the results of this study cannot be generalized beyond the specific sample. The

results and implications contained herein are framed within the context of the study’s sample.

The specific research objectives of this study were:

1. Determine if there was a difference in problem solving styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and academic course grades;

2. Determine if there was a difference in learning styles between the Virginia Polytechnic
Institute and State University Agricultural Technology Program students and teachers,
student degree options, academic years, ages, and academic course grades;

3. Determine if there was a relationship between problem solving style and learning style;
and,

4. Explain students’ end of course grades using problem solving and learning styles.
Discussion of the Findings
Objective One: Determine if there was a difference in problem solving styles between the

Virginia Polytechnic Institute and State University Agricultural Technology Program students
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and teachers, student degree options, academic years, ages, and academic course grades.
Problem solving style is broken down into three domains: orientation to change, manner of
processing, and ways of deciding. The discussion for this objective is organized by each domain
of problem solving style. The landscape and turf management students were more explorer
oriented in the orientation to change domain, as compared to the applied agricultural
management students. Students in the two different degree programs will be entering into very
distinct and different career fields. Selby et al. (2007) have found distinct differences between
other broader occupational careers as well.

There were relatively few distinctions between group classifications among the manner
of processing continuum. Second year students were more likely to have more internal methods
of processing information as compared to their first year counterparts. It is important to
acknowledge that problem solving style remains relatively steadfast and resistant to change
(Treffinger, Isaksen, & Stead-Dorval, 2005). Therefore, the distinction between these groups of
students is only a factor of the students who self selected into the specified entry year of the
program. However, the distinction between first and second year students’ manner of processing
scores is important to notice for maintaining quality teaching practices. It serves as a quantitative
reminder that each class may be different than the last. Practically speaking, younger individuals
tended to have more external methods of processing information. Again, problem solving style
does not typically change a great deal over time (Treffinger et al., 2005). This difference is likely
a result of the students who happened to elect into the program at a younger age. In terms of
practical significance, students with a GPA in the 3.46-4.00 range were different from students

with a GPA between the ranges of 0.00-3.45. Students with a high GPA were more likely to be
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classified as strong internal processors. All other groups of students and teachers were not
statistically different.

There were a few important traits to bring attention to in the ways of deciding domain of
problem solving style. Agricultural Technology program teachers were likely to be more task-
oriented problem solvers than all students enrolled in the program. The student sample was
largely more people oriented than the teacher sample. It should be noted that second year
students tended to have slightly more task oriented outlooks. This is yet another distinction
between different class types. Instructors must continue to acknowledge differences between
their style preferences as well as differences within their students.

Objective Two: Determine if there is a difference in learning styles between the Virginia
Polytechnic Institute and State University Agricultural Technology Program students and
teachers, student degree options, academic years, ages, and academic course grades. The mean
GEFT score for Agricultural Technology program students was 10.57, indicating field dependent
students. However, in a study by Rudd, Baker and Hoover (2000) the mean GEFT score for
students in a four year degree program was 12.88, indicating field independent students. This
difference is another important distinction between the types of students that may be attracted to
one type of program over another. There were two important learning style distinctions within
the population. Agricultural Technology program teachers were more field independent than the
student body. It was also apparent that there were slightly higher levels of field independence as
students got older. These findings align with the findings from Witkin et al (1971), in that after
24 years of age, individuals will tend develop more field independent tendencies. Students
enrolled in the landscape and turf management degree program were also more likely to be more

field independent than students in the applied agricultural management degree option. Cano
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(1999) suggested that freshmen entering into horticulture, agronomy, animal sciences and
management degree programs were field independent. Students in the upper quartile of the GPA
distribution also had the highest levels of field independence. This finding concurs with a study
by Luk (1998) in that field independence was associated with higher levels of academic
achievement.

Objective Three: Determine if there is a relationship between problem solving style and
learning style. Agricultural Technology students’ ways of deciding scores were significantly
correlated with their manner of processing scores. Task oriented problem solvers were very
likely to also be internal processors. In comparison to the VIEW: An Assessment of Problem
Solving Style ™ database, this correlation is much higher than the .08 correlation cited by Selby
et al. (2007). Other problem solving style intercorrelations did not differ largely from the VIEW:
An Assessment of Problem Solving Style ™ database.

There were small correlations between learning style and problem solving style. However
there was only one correlation that was statistically different from zero. Therefore, it is
reasonable to conclude that there is only a weak correlation between GEFT and VIEW: An
Assessment of Problem Solving Style ™. In other words, field dependence and field
independence are not directly tied to the problem solving style constructs orientation to change,
manner of processing and ways of deciding in this specific population.

Early work in the three problem solving style constructs was based in research by
learning style theorists such as Dunn and Dunn. The researcher found no literature supporting a
link between work by Dunn and Dunn and Witkin. The GEFT learning style instrument has
traditionally been regarded as an analytical and perceptual instrument, whereas Dunn and Dunn’s

work encompasses broader spectrums of learning style. A review of the literature pertaining to
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problem solving style describes learning style as a component of nearly all three dimensions of
problem solving style. This may make it difficult for any one problem solving style domain to
have a significant correlation with the GEFT’s version of learning style.

Objective Four: Explain students’ end of course grades using differences in student and
teacher problem solving and learning styles. An equation was developed that explained 11% of
the variance in students’ end of course grades. There were four important factors in the equation;
student orientation to change, student manner of processing, teacher manner of processing, and
teacher ways of deciding. Style is only one component of cognitive effect, which in turn is only a
one factor of an individual’s cognitive function. Identifying components that explain behavioral

outcomes is essential in explaining, evaluating, and studying human behaviors.

Conclusions
After an analysis of the results and findings from this study, there are several central
themes that have emerged. These conclusions are:

e Some individuals may be more likely to have certain cognitive effect style
dispositions relative to their degree program and year in school;

e The VIEW: An Assessment of Problem Solving Style ™ and Group Embedded
Figures Test are not highly related in this population.

e Both student and teacher problem solving style contribute to explaining students’ end
of course grades.

Recommendations
As a result of this study, several recommendations have been developed that will impact
educational institutions, teaching practices and shape further research in this area. These

recommendations are organized by recommendations for practice and for further research.
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Recommendations for practice. One recommendation of this study is that educators be
made aware of the stylistic differences in their classroom and the impact it may have on their
students’ academic success. Effective teachers need to differentiate their instruction techniques
in order to best accommodate the variety of learners in their classroom. As evidenced in this
study, class style composition may be extremely diverse. A well versed educator will anticipate
these differences in their classroom and design instruction that strengthens style awareness and
prompts all learners to interpret and evaluate the implications of their own preferences as well as
those of others. There are definite relationships between students’ end of course grades and the
style preferences of students and teachers. It must be recognized that cognitive styles do
contribute to how individuals and groups approach novel situations and how we think creatively,
but they do not completely control human behavior. This reiterates work by Selby et al. (2007),
in that problem solving styles are not fixed, expectations for behavior, or excuses for exceptional
performance.

Recommendations for research. Longitudinal research tracking student academic
performance and style scores would enhance the knowledge in this field. The sample of students
enrolled in the spring 2008 semester are not representative of all agricultural students or students
enrolled in agricultural associate’s degree programs. A study that examines the style preferences
of other agricultural associate’s degree program students and teachers would be beneficial. In
this study, the class enrollments were random. More research should be done that tracks student
performance in different courses in order to fully identify the effect of cognitive style on
individual academic performance. Research that takes years of teaching experience into account

in combination with styles to explain grades may find interesting results. This study could easily

68



be expanded to determine the effects and interactions between student and teacher style and
course content areas.

The VIEW: An Assessment of Problem Solving Style ™ instrument is grounded in Dunn
and Dunn’s learning style work. More research is necessary that examines and explains VIEW:
An Assessment of Problem Solving Style ™ using the Group Embedded Figures Test (GEFT) as
well as other learning style instruments. This experimental design could be easily expanded to
include critical thinking, decision making, personality, and affective measures of human
function.

End of course grades are only one measure of a student’s success. Qualitative research
that assesses an individual’s perceptions of courses, program administration, and teachers would
be beneficial in explaining both problem solving style and end of course grades. This may lead to
further work examining and identifying coping behaviors and their relationship with cognitive
function, perception, and performance.

As a result of this study, stylistic differences were identified in college degree fields. It
would be both pedagogically important as well as valuable to identify other degree programs in
agriculture that may attract individuals with specific style preferences. Further research should
be done to explain why and how individuals with specific style preferences are successful in
specific career fields.

For the most part, the population in this study was not different from the national
population’s problem solving or learning styles. More research should be done to investigate the
role that parents have on their children’s stylistic preferences. Understanding the role that peers,
authority figures, role models, caregivers and teachers have on the style preference development

of youth will have a significant impact on educational trends, career placement and workforce
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development in the future. Individuals should be closely monitored during adolescent, early
adult, and adult time periods to determine if, why, and how key events, individuals or
experiences shift style preferences.

Group dynamics play a key role in workplace, career and community success. Problem
solving and learning style awareness and appreciation activities may be incorporated into youth
leadership organizations for agriculture, such as the FFA or 4-H. The role individuals have in
groups, in comparison to their style preferences, should be researched further. It would also be
interesting to determine how, when, and why students move into coping behaviors due to

stylistic differences and the impact it has on their academic achievement.

Summary

An individual’s preferences for solving problems and learning are evidenced in routine
mannerisms and unique personal behavior identifiers. Acknowledging an individual’s different
stylistic outlooks is a primary step for educators in ensuring all students an equal chance to
quality education. There are and will be distinct differences in problem solving and learning
styles that impact our daily lives. Cognitive preferences have profound implications on behavior.
In order to best meet individual needs, these personal style traits must be acknowledged,

addressed, and accepted by our peers, teachers, and the world.
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March 31, 2008

Dr. Don Treffinger

Center for Creative Learning, Inc.
4921 Ringwood Meadow
Sarasota, FL 34235

Dear Don:

I am now drawing near to the completion of my master’s research work. As you may
already be aware, | am using VIEW and the Group Embedded Figures Test (GEFT) to predict
student’s grades. As | approach my final preparation phases, | would like your permission to
reprint in my thesis excerpts from the following:

Treffinger, Selby, E. C., Isaksen, S. G., & Crumel, J. H. (2007). An Introduction to Problem-
Solving Style. Sarasota, FL: Center for Creative Learning.

The excerpts to be reproduced are:

e The VIEW theoretical framework that was published on page 3; and
e The table that is also on page 3 of An Introduction to Problem Solving Style (2007). The
table describes what problem solving is and is not in clear detail.

The requested permission extends to any future revisions and editions of my dissertation,
including non-exclusive world rights in all languages, and to the prospective publication of my
dissertation by UMI Company. These rights will in no way restrict republication of the material
in any other form by you or by others authorized by you. Your signing of this letter will also
confirm that you own [or your company owns] the copyright to the above-described material.

If these arrangements meet with your approval, please sign this letter where indicated
below and return it to me in the enclosed return envelope. Thank you very much.

If you have any questions, please feel free to call or email me.

Sincerely,

Ed McCann
Virginia Tech AEE

PERMISSION GRANTED FOR THE
USE REQUESTED ABOVE:

Date:

Dr. Donald J. Treffinger
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An Assessment of Problem Solving Style

Please read these direcfion: before rou answer the quesfion: on the other side of the
page.

Thare are 34 sais of statements that ask vou sbon? vour prefarances when vou are solviog
problems. Feadboth sides of each Une Then, blacken one ofthe circles benwesn the patr of
smtemants. Blacken the circle closer to the laft or rizht so it will be nearer to the stoterment
that bast describes vour personal preference. Your preference is the way vou v de things
whean vou're solving problems. Irds the way of working thar is most co and natural
for vou. Your preference or style is the wav vou are, m:!r the wa vou E@ yory conld

e, or the way ohers want vou to be! E :
If hoih statemens sesm ACCUTATe 10 vou, s at di Wma tdezress, blacksn
a circle on or near the center of the rowthar be fier 10 balance the tono.

For each item, think abont both phrases, at -E blackening the circle thar
describes yon best; think carafally shout when you are daciding whers
0 INLATE VO Tesponss.
Example: When I WPW@ a person who prefars.

1. “Working in the =arly i 1. Winkdne lafe af nizht

2. Working at the i D:L::l::l ::l-l 2. Wirkingz well in adwvance of deadlines

3. Workin: oo a 2022 3 Wirking with pencil and paper

4. Worki 2@ 2 4 Werking in soft or low light

liemn #1 The pemson pre Q hetwesn working in the moming and working lade ai night
liemn £2 The person prefers o work with plenty of timee, not waiting umil the last minote.

liemn &2 T he pe o galiprelers working on 2 compuier, rather than working with pencil and papsr.
Dem ¥ T Re papsip SIgEnE prefers 10 woIk I soft or [ow lighn reaher them i brighc bgm.

When vou muakeyour choice, blacken the circle completely. Plasse be sure to mark all 34 items.
The statemients oo one side are not “betzr” than the statements on the other side, bat onz mighs
be more acourat: in describing your own stvie

Be sure to enter vour name and coraplete the other informanton & the bomon of the page. Onca
vou are finished please tum in the completed form. Please do not open the booklet.
Thank you!

Farm 2.1 & Z0Z, E Cselby, DL Trelfinger, amd 5. (e lzakaen
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Flease read the directions on the other side of the page before making vour choices.

When responding to these questions, please keep in mind the following:

“When I am solving problems, I am a person who prefers...”

T work with the guidance of a clear structure 2 23 23 203 22

1.

L Ta Follew kieas wherever they lead 203000300
3 Tolet my ideas Aow freely 2202300
4. el comcendratiomn 2300300
5 Dewwing =nergy from within 22200320
6. Looking Firel af Teelings 2300300
1. Umtcomes that are well-ressoned 22220000
H. To develsp and innpreve what exisis 203000300
4. To msume approval and go shead 2202300
1. Ta change gradually and carefully -:rc::::u::rc::::n:;.k
11. Taking time alone for reflection 33030
1% Talkimg throsgh my ideas with & gramp 23 20

13, To recogmize people's nesds firs

14, To pui step-hy-step directions aside

15 Todefine ihe proble m mgy own way

16, Thinking aloud ahot kdeas

17, Making decisions in a canng, persoaal way %
18, Welghing the evidence

1%, To imyprose on the familisr CI'DEI

Zil. T know ane Fellow the rules Q

21. To be seen & cotious DDEI:l
11 Fedlowing o foumibiar :IDCIEID'
23, Finding snlutions igaeo f th 202300
24, Ta be persmaded 2300300
25, Idess that are origi 2200200
2. T-:lpllrewﬂldhll(&m:;" 000000
27, Tosearch widely, follossi i hes 2000000
I8, Ta dothe job as 2300300
28, Generating opti up 2000000
30, Fair amd jusi 203000300
3i. Finding better ways bo do-the job 3080000
32 To develsp my plam as 1 go 203000300
5. Toclarify my thinking by myself 22000003

34, Appreciaging carefnl analysls 2000000

l. Towork without boandaries

L To direct keas teward ibe insk at hand
3. Tosearch for practical ideas

4. Invalvement with others

%, Dwawing energy from talking with others
6. Losking frsl al uﬂtue

T

L

L

gnize bogical faws first
For amid wse stepehy-sep direcibans

.'.... ;
220 ;: ; i i
D C:I:l work on the probdem as given

Thinking quietly about ldeas

7. Making decisions in a cool, analylic way
Welghing the mpact on pesple

Tir ek chunge et beaves ke familiar belasd

T mudily or change ihe rules

T be s2en & sponlan: o

Mnking my owm paih

Finding solutions 1o work on by myself

Ta bie persasded more by logle

ldi g that are workahle

T wark creatively withim Hmits

T search efficiently for realistic possibiliies
Tor do the job mey swn way

{Creneraling opticens on my own
Sympathetic and caring decksions

. Finding different ways io do the job

T develop my plam belere | begin

. Tooclanfy my thinking by talking with others
M. Appreciating peoples leelings

EEROSRPHELBERSES

= =
P =

Please press lrnaly snd Gl the circle completely. Please da nol spen the Bsokiet.

Napae:

Dhate:

For research mse only: Age: Jals:

Male [ Female[]

Farm 2.0 6 Z00Z, E. O Selby, L L Trellinger, amd 5 Gi saksen
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Aa3
o4 ¥
17y
By Fhilip K. Citman, Evelyn FRasking & Herman S, Witkin
Mamea Sex
Toeday's dale Birth caie

Al

INSTRUCTIONS: Thisis a test of your ability to find & simpde Form when
il is hiddes within a complex pallers,

Hore is @ simpde fomm which we bave lababed “X°
X

This simple form. named "X7, is bidden within he more complex figure
oelow;

~]

Try ta find the simple form in the complex figure and Srece o in penclf
direcily ower e lines of the complex figure. [t is the SAME SIZE, i the
SAME PROPORTIONS. and FACES IN THE SAME DIRECTION within the
complex figure as when it appeared alene,

When you finisk, tura the page te cheok your salutlon.
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Thiz is the correct sclution, wilh the simple form treced aver the lines
ol e camplex figura:

e

\\L’_,,""

MOIE That the 1op fghthand tnangle 1s the corract ong; 1he top lelt-hand
trlangle is similar, bul laces in the cpposite direction and = therefore nol
oorrect.

Movw try angther praciice proclem, Fingd and trece he simgle form named
YN the complex figare balow it

T

Look at the mewl page o sheol yaur aclufion,




T,

Salution:

[ the following pages, problems ke the ones sbove will appsar. On
gach pEge you witl see a comglas tigure, and wnder it will bz & latter
corrgsponding to the simple form which s hiciden in il, For gach problem,
ook at the BACK COVER of this booklet o =8 which simple form o
fimd. Then try to trace it in pencil over tha Hase of lne complex Fgure.
Mote these points:

1. Look back ab the simple forms &s glen a5 necessiry.
2. ERASE ALL MISTAKES.

5. Do the problems in order. Pon't gkip a problem unless you are aksa-
lutely “stuck” on it.

4 Trace ONLY OME SIMPLE FORM IN EACH PROGLEM. You may see
more lhan one, Dol just trace one of 1nerm.,

£ The simple lorm & shways present In the complex Hgure in the SAME
SIZE, the SAME PRCPOATIONS, and FACIMG IM THE SAME DIRELC-
TIOM as it appears on e back Gover of this booklel.

Do ot fwrs the page until the signal is v
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Virginia Polytechnic Institute and State University

Informed Consent for Participants
in Research Projects Involving Human Subjects

Title of Project: Cognitive Effect Indicators: The Impact of Student and Teacher Styles On
Course Grades

Investigators:  Mr. Edward W. McCann, Jr., Master’s Degree Student, Virginia Tech

Dr. Thomas W. Broyles, Assistant Professor, Virginia Tech
Purpose of this research

This research will help explain the many different personality preferences and traits
that contribute to course grades. Specifically, the purpose of this study is to closely
examine student and instructor personal problem solving and learning style
preferences. This new knowledge will help to promote better teaching practices in the
greater educational community. Participants will be the 94 students and 6 teachers in
the Virginia Polytechnic Institute and State University Agricultural Technology
Program.

Procedures

You will be invited to complete an online survey and a paper based exercise using
VIEW: An Assessment of Problem Solving Style ™ and the Group Embedded Figures
Test (GEFT). Each of these instruments only requires 5-10 minutes to complete. Students
will participate during the Personnel Management Course (AT 0224) and the instructors
will participate during a bi-weekly faculty meeting. The students’ grade data will be
secured via an online database that the Agricultural Technology program uses. At no time
will your individual information or scores be released to anyone other than the
researchers involved in the project without your written consent.

Risks

This study has been reviewed and approved by the Virginia Tech Institutional
Review Board. It received the “Exempt” status which means that it is seen as the safest of
all possible research. Individual answers and identities of the participants will be
protected at all times.

(Continued)
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V. Benefits

This research will help uncover how problem solving style and learning style may
impact students” academic end of course grades. It will also help to promote better
teaching practices in the educational community. By participating in this study you will
receive feedback from both the VIEW: An Assessment of Problem Solving Style ™ and
the Group Embedded Figures Test (GEFT). These instruments are indicators of your
preferences for problem solving style and learning style. They are NOT indicative of your
abilities. They help to depict your preferences for learning and interacting with others. No
promise or guarantee of benefits have been made to encourage your participation.

V. Extent of Anonymity and Confidentiality

Protecting your identity is a top priority of this study. By participating in this
research project, your information will be kept strictly confidential. At no time will
information be released that allows an individual to be identified. At no time will the
researchers release the results of the study to anyone other than individuals working on
the project, without your written consent. Only the research team, Mr. Ed McCann, Jr.
and Dr. Tom Broyles will have access to your data.

It is possible that the Institutional Review Board (IRB) may view this study’s
collected data for auditing purposes. The IRB is responsible for the oversight of the
protection of human subjects involved in research.

VI.  Compensation
There is no compensation for participating in this study.
VII. Freedom to withdraw

Participants are free to withdraw from the study at any time without penalty.
Subjects are free to not answer any questions without penalty.

VIIIl. Subject’s responsibilities

I voluntarily agree to participate in this study. | have the following
responsibilities:

e Answer each question on the VIEW: An Assessment of Problem Solving Style ™
and the Group Embedded Figures Test (GEFT) instruments as honestly as
possible per the researcher’s instructions.

(Continued)
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Subject’s permission

I have read and understand the Informed Consent and conditions of this project. |

have had all of my questions answered. | hereby acknowledge the above and give my

voluntary consent: Yes No.

Date

Signature

Should I have pertinent questions about this research, | may contact:

Dr. Thomas Broyles Mr. Edward McCann
Assistant Professor Master’s Degree Student
tbroyles@vt.edu emccannl@vt.edu

(540) 231-8188 (540) 231-0994

Mr. David M. Moore
IRB Chairperson
moored@vt.edu
(540) 231-4991
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Virginia Polytechnic Institute and State University

Release of Information for Participants
in Research Projects Involving Human Subjects

Title of Project: Cognitive Effect Indicators: The Impact of Student and Teacher Styles On
Course Grades

Investigators:  Mr. Ed W. McCann, Jr., Master’s Degree Student, Virginia Tech
Dr. Thomas W. Broyles, Assistant Professor, Virginia Tech

I do hereby give permission to Mr. Ed McCann,
Print name

Jr. and Dr. Thomas W. Broyles to review my educational records and use them for this research
project. I acknowledge that my records are completely confidential and will not be shared with
anyone other than the research team without my written consent.

I realize that the purpose of this study is to closely examine student and instructor
personal problem solving and learning style preferences. It will help will help explain the many
different personality preferences and traits that contribute to course grades. The knowledge
gained will help:

e Understand student and teacher relationships,
e Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

The participants will be the 94 students and 6 teachers in the Virginia Tech Agricultural
Technology Program.

Signed Date

Should I have pertinent questions about this research, I may contact:

Dr. Thomas Broyles Mr. Ed McCann
Assistant Professor Master’s Degree Student
tbroyles@vt.edu emccannl@vt.edu

(540) 231-8188 (540) 231-0994

Mr. David M. Moore
IRB Chairperson
moored@vt.edu
(540) 231-4991
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LETTER 1 - HANDED OUT DURING CLASS (STUDENTS)/CAMPUS MAIL (FACULTY)

Mr. Ed McCann, Jr. Dr. Tom Broyles

Master’s Degree Candidate Assistant Professor, Virginia Tech
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu

(540) 231-0994 (540) 231-8188

Dear Participant:

We are a research team in the Agricultural and Extension Education Department here at Virginia
Tech. Mr. Ed McCann is currently working to fulfill his research requirement for his master’s degree
programs. This research will help explain the many different personality preferences and traits that
contribute to course grades. Specifically, the purpose of this study is to closely examine student and
instructor personal problem solving and learning style preferences. This new knowledge will help to
promote better teaching practices in the greater educational community.

This research will help uncover how problem solving style and learning style may impact
students’ academic end of course grades. The knowledge gained will help:
e Understand student and teacher interactions,
e Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place in late February.

There are several benefits that you will receive by participating in this study. By participating in
this study you will receive free feedback from both the VIEW: An Assessment of Problem Solving Style
™ and the Group Embedded Figures Test (GEFT). These instruments are indicators of your problem
solving style and learning style. They are NOT indicative of your abilities but help to depict your
preferences for learning and interacting with others.

Should you have any guestions about this study, please feel free to contact us. Our contact
information is:

1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu
(540) 231-0994 (540) 231-8188
Sincerely,
Ed McCann, Jr. Tom Broyles
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EMAIL 2
From: Mr. Ed McCann, Dr. Tom Broyles
Subject: Research Participants Needed

Mr. Ed McCann Dr. Tom Broyles
Master’s Degree Candidate Assistant Professor
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu

(540) 231-0994 (540) 231-8188

Dear Participant:

We are a research team in the Agricultural and Extension Education Department here at Virginia
Tech. Mr. Ed McCann is currently working to fulfill his research requirement for his master’s degree
programs. This research will help explain the many different personality preferences and traits that
contribute to course grades. Specifically, the purpose of this study is to closely examine student and
instructor personal problem solving and learning style preferences. This new knowledge will help to
promote better teaching practices in the greater educational community.

This research will help uncover how problem solving style and learning style may impact
students’ academic end of course grades. The knowledge gained will help:
e Understand student and teacher interactions,
o Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place in late February.

There are several benefits that you will receive by participating in this study. By participating in
this study you will receive free feedback from both the VIEW: An Assessment of Problem Solving Style
™ and the Group Embedded Figures Test (GEFT). These instruments are indicators of your problem
solving style and learning style. They are NOT indicative of your abilities but help to depict your
preferences for learning and interacting with others.

Should you have any guestions about this study, please feel free to contact us. Our contact
information is:

Ed McCann Tom Broyles
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu
(540) 231-0994 (540) 231-8188
Sincerely,
Ed McCann, Jr. Tom Broyles
Virginia Tech AEE Virginia Tech AEE
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EMAIL 3 AND 4: WEEK OF STUDY - STUDENTS
From: Mr. Ed McCann, Jr., Dr. Tom Broyles
Subject: Research Reminder!

Mr. Ed McCann, Jr. Dr. Tom Broyles

Master’s Degree Candidate Assistant Professor, Virginia Tech
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu

(540) 231-0994 (540) 231-8188

Dear Participant:

During this week, a research project will be carried out in AT 0224: Personnel Management. This
research will help explain the many different personality preferences and traits that contribute to course
grades. Specifically, the purpose of this study is to closely examine student and instructor personal
problem solving and learning style preferences. This new knowledge will help to promote better teaching
practices in the greater educational community.

This research will help uncover how problem solving style and learning style may impact
students’ academic end of course grades. The knowledge gained will help:
e Understand student and teacher interactions,
o Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place this week in Personnel
Management Class! Please be sure to bring your computer.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place this week! If you
would like to participate, please attend your regularly scheduled class meeting for more information.

There are several benefits that you will receive by participating in this study. By participating in
this study you will receive free feedback from both the VIEW: An Assessment of Problem Solving Style
™ and the Group Embedded Figures Test (GEFT). These instruments are indicators of your problem
solving style and learning style. They are NOT indicative of your abilities but help to depict your
preferences for learning and interacting with others.

1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu
(540) 231-0994 (540) 231-8188

I look forward to meeting you during the Personnel Management course this week.

Sincerely,
Ed McCann, Jr. Tom Broyles
Virginia Tech AEE Virginia Tech AEE
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EMAIL 3 AND 4: WEEK OF STUDY - FACULTY
From: Mr. Ed McCann, Jr., Dr. Tom Broyles
Subject: Research Reminder!

Mr. Ed McCann, Jr. Dr. Tom Broyles

Master’s Degree Candidate Assistant Professor, Virginia Tech
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu

(540) 231-0994 (540) 231-8188

Dear Participant:

During this week, a research project will be carried out in the faculty meeting. This research will
help explain the many different personality preferences and traits that contribute to students’ course
grades. Specifically, the purpose of this study is to closely examine student and instructor personal
problem solving and learning style preferences. This new knowledge will help to promote better teaching
practices in the greater educational community.

This research will help uncover how problem solving style and learning style may impact
students’ academic end of course grades. The knowledge gained will help:
e Understand student and teacher interactions,
o Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place this week in the
faculty meeting! Please be sure to bring your computer.

Faculty and students in the Virginia Tech Agricultural Technology program are eligible to
participate. Your participation in this study is voluntary. This study will take place this week! If you
would like to participate, please attend your regularly scheduled class meeting for more information.

There are several benefits that you will receive by participating in this study. By participating in
this study you will receive free feedback from both the VIEW: An Assessment of Problem Solving Style
™ and the Group Embedded Figures Test (GEFT). These instruments are indicators of your problem
solving style and learning style. They are NOT indicative of your abilities but help to depict your
preferences for learning and interacting with others.

1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu
(540) 231-0994 (540) 231-8188

I look forward to seeing you at the faculty meeting this week.

Sincerely,
Ed McCann, Jr. Tom Broyles
Virginia Tech AEE Virginia Tech AEE
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EMAIL THANK YOU FOLLOW UP
From: Mr. Ed McCann, Dr. Tom Broyles
Subject: Thank You!

Mr. Ed McCann Dr. Tom Broyles
Master’s Degree Candidate Assistant Professor
1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu

(540) 231-0994 (540) 231-8188

Dear Participant:

I want to thank you for participating in the recent research project regarding problem solving and
learning style. This research will help explain the many different personality preferences and traits that
contribute to course grades. Specifically, the purpose of this study is to closely examine student and
instructor personal problem solving and learning style preferences. This new knowledge will help to
promote better teaching practices in the greater educational community.

This research will help uncover how problem solving style and learning style may impact
students” academic end of course grades. The knowledge gained will help:
e Understand student and teacher interactions,
e Develop better teaching methods, and
e Improve teaching strategies in the Agricultural Technology program.

Faculty and students in the Virginia Tech Agricultural Technology program were eligible to
participate. Your participation in this study was voluntary. You participated in this study in late February.
If you would like to discuss the results from the two assessments, please contact us.

I hope that you found the free feedback from both the VIEW: An Assessment of Problem Solving
Style™ and the Group Embedded Figures Test (GEFT) beneficial. These instruments are indicators of
your problem solving style and learning style. They are NOT indicative of your abilities but help to
depict your preferences for learning and interacting with others.

Should you have any questions about this study, please feel free to contact us. Our contact
information is:

1320 Litton Reaves Hall 268 Litton Reaves Hall
Blacksburg, VA 24060 Blacksburg, VA 24060
ed.mccann@vt.edu tbroyles@vt.edu
(540) 231-0994 (540) 231-8188

Sincerely,

Ed McCann, Jr. Tom Broyles

Virginia Tech AEE Virginia Tech AEE
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Office of Research Compliance

QVirginiaTECh‘ Carmen T. Green, IRB Administrator

1.

cc: File

2000 Kraft Drrive, Suite 2000 (0497)
Blacksburg, Virginia 24061
540/231-4358 Fax 540/231-0059
e-mail ctgreen@vt edu

J—

WWW.irh.

vi.eau

DATE: February &, 2008 D000ST2( expires 1/20/2010)

REB # is IRBOMODDGET
MEMORANDUM
TO: Thomas W. Broyles

Edward McCann

FROM: Carmen Green @i\
SUBJECT: iRB Exempt Approvai: “Cognitive Effect indicators: The impact of Student and

Teacher Styles on Course Grades” | IRB # 08-050

| have reviewed your request to the IRB for exemption for the above referenced project. | concur that
the research falls within the exempt status. Approval is granted effective as of February 5, 2008.

As an investigator of human subjects, your responsibilities include the following:

Report promptly proposed changes in previously approved human subject research
activities to the IRB, including changes to your study forms, procedures and
investigators, regardless of how minor. The proposed changes must not be initiated
without IRB review and approval. except where necessary to eliminate apparent
immediate hazards to the subjects.

Report promptly to the IRB any injuries or other unanticipated or adverse events
involving risks or harms to human research subjects or others.

Invent the Future

VIRGINIA

POLYTECHNMNIC NETITUTE UNIVERSITY AND STATE UNIVERSITY

An equal eopportunity, affirmative action institurion
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ld
W F J_ -ech Agricultural Technology

VIRGINIA POLYTECHNIC INSTITUTE Coliege of Agriculture and Life Sciences
AND STATE UNIVERSITY 1060 Litton Reaves Hall
Blacksburg, Virginia 24061-0334 USA
(540) 231-7649 Fax: (540) 231-6741

January 31, 2008

Mr. Joe Guthrie

Instructor, Agricultural Technology Program
1310 Litton Reaves Hall

Blacksburg, VA 24060

Mr. Ed McCann
1320 Litton Reaves Hall
Blacksburg, VA 24060

Dear Mr. McCann:
| am the instructor for AT0224, Personne! Management. | agree to let you coliect data for your research study in

my class. | acknowledge that it will take approximately 20 minutes to complete. | look forward to working with
you as you progress towards completing your study.
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