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Abstract

The construction industry has undergone significant changes in recent decades:
new project delivery methods, cyber-trek projects, increased complexity of buildings and
systems, increased prefabrication, advancing technology and new types of teams and
organizations (Brandt, 1993; Farrow & Mouton, 2010; Spence, 2006; Sznewajs & Moore,
2013). At the same time, education and training of construction employees to meet these
demands has been evolving. Special efforts have been made to identify key skills and
attributes the builder of today must have. One of these key skills is the ability to be an
effective problem solver within the construction industry (Ahn, Pearce, & Kwon, 2012;
Wiezel & Badger, 2015). Little is known about problem solving within the context of
construction education.

This descriptive study seeks to examine the problem-solving styles of
construction professionals in an effort to expand the available literature on problem
solving within the built environment (N = 151). By knowing more about the preferred
problem-solving styles, construction education and training may be improved to enhance
personal learning and group performance in teams.

The VIEW: An Assessment of Problem-Solving Style was utilized in this study.
The VIEW assessment measures one’s preferred problem-solving style preferences on
three dimensions: Orientation to Change (OC), Manner of Processing (MP), and Ways of

Deciding (WD) (Selby, Treffinger, & Isaksen, 2002) . One-way analysis of variance

il



(ANOVA) and cross tabulations were used in an analysis of the data.
Construction professionals tended to prefer a Developer style in the OC dimension and a
Task style in the WD dimension at a stronger level than the larger population.
Independent variables of job description, years of experience, time of project
engagement, and level of education were also examined. Significant differences were
found on the MP and WD dimensions based on the time of project engagement. No other

significant differences were found.
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Chapter 1. INTRODUCTION

The U.S. construction industry represents a critical piece of the nation’s economy
contributing approximately $1 trillion dollars to the economy each year (“U.S. Census
Bureau,” 2014). This value represents approximately 7% of Gross National Product
(“U.S. Gross National Product,” 2014). The U.S. Bureau of Labor Statistics reports 6
million people employed in the construction industry as of September of 2015 (“About
the construction sector,” 2015).

Gains in construction productivity have not increased and may have decreased
since 1964 according to some sources (Melnick, 2007). Since the 1960s, the construction
industry has evolved into a complex industry with multiple delivery methods, highly
complex buildings, and highly technical approaches to construction. Global
competitiveness and regulatory requirements have increased, and the overall workforce is
aging. Experts have developed in fields ranging from sustainability to building
information modeling that did not exist in previous industry models. Complex teams of
construction professionals are assembled for larger projects replacing the master builder
referenced in previous generations. Construction managers are commonly involved in
projects from inception of the project through the life cycle of the building. In this
environment, problem solving is critical to success. Such problem solving occurs both on
an individual basis and in groups on construction projects. Little research in construction
education has been devoted to how problems are solved or the styles individuals use in

solving problems.



Gagne (1992) wrote, “The central point of education is to teach people to think, to
use their rational powers, to become better problem solvers” (p. 82). Almost everyone in
a professional context regularly solves problems. Jonassen (2000) stated, “Problem
solving is generally regarded as the most important cognitive activity in everyday and
professional context” (p. 63). With changes in work scope and technology in industry
coupled with psychological research, Woolfolk (2004) encouraged increased teaching of
problem-solving skills. Practitioners also recognize the need for strong problem solvers
for innovation and creativity in industry. Most construction managers will tell you that
they spend much of their day solving problems and making decisions, both individually
and in groups (Ahn et al., 2012; Wiezel & Badger, 2015).

In a recent study surveying 100 recruiters of construction employees in the
Eastern U.S., problem solving ranked second only to ethical issues as one of the key
competencies necessary for construction management graduates (Ahn et al., 2012). The
study further indicated that the construction industry seeks graduates who are responsible,
creative, and critical (Ahn et al., 2012). Recently, a simulated game exercise engaged 338
construction professionals to determine the key success factors of future project
managers. One of the major success factors identified was cognitive competencies that
involve learning from, making sense of, and disseminating information effectively
(Wiezel & Badger, 2015).

The American Council for Construction Education developed a new set of
accreditation guidelines for construction education (American Council for Construction
Education, n.d.). These guidelines were developed based only on what students should be

able to do upon graduation and were published as a set of twenty learning outcomes (as



opposed to prescriptive metrics). Essentially mimicking the current approach in business
of total quality management, the guidelines centered on the knowledge and abilities the
student should have at graduation. Little or no discussion focused on the problem-solving
ability of the student. None of the twenty outcomes referenced cognitive ability or
problem-solving skills specifically. Given the complex environment in which
construction employees must operate, such an approach may not be sufficient for the
construction manager of tomorrow.

In construction, companies are constantly challenged to leverage creative
strengths to meet customer demands. Organizations benefit when a connection is made
between individuals and the environment in which they are engaged (Chatman, 1989;
Kristof, 1996). Such a connection is necessary in today’s construction environment where
innovation is required, and change is frequent. Improved understanding of personal
problem-solving styles could help the construction industry identify problem-solving
methods and tools that promote better communication and teamwork. Greater
understanding within the industry on the various problem-solving styles could also
improve diversity in the industry as companies develop teams with a variety of problem-
solving styles for a complex workplace.

There are different styles that individuals use in solving problems. Treffinger and
Selby define problem-solving styles as “consistent individual differences in the ways
people prefer to plan and carry out generating and focusing, in order to gain clarity,
produce ideas, or prepare for action when solving problems or managing change”(Selby
et al., 2002, p. 1). Essentially, one’s own style of problem solving helps identify the role

that person can play in managing change and innovating.



Problem solving can be viewed as a subset of learning styles. One’s learning
style is the approach that student uses to focus on, interpret, and recall academic
information. “Learning style consists of distinctive behaviors which serve as indicators
of how a person learns from and adapts to his environment. It also gives clues as to how
a person’s mind operates” (Gregorc, 1979, p. 234). Gregorc’s approach stated that
students learn through either a concrete or abstract experience in either a random or
sequential way.

Problem solving directly relates to one’s cognitive style or the way one prefers to
order and convert information. Cognitive styles “are conceptualized as stable attitudes,
preferences, or habitual strategies that determine a person’s typical modes of perceiving,
remembering, thinking and problem solving” (Messick, 1976, p. 5). Every learner has
preferred ways or cognitive styles of “perception, organization, and retention that are
distinctive and consistent” (Keefe, 1987, p. 7).

These cognitive styles are manifest in the work place in a variety of ways
including problem solving. Individuals have specific preferred ways of solving
problems. A specific approach to measure one’s problem-solving style is the VIEW
Assessment. Written to assess three dimensions of style preference, VIEW measures
one’s Orientation to Change, Manner of Processing and Ways of Deciding (Treffinger &
Selby, 2004). The Orientation to Change classifies one as tending toward explorer or
developer. An explorer prefers to consider new possibilities and where they may lead. A
developer takes the basic elements of an idea or plan and brings that item to fulfillment.
The Manner of Processing identifies one as tending toward either external or internal.

Those with external tendencies appreciate working with others throughout the process of



problem solving. Those with internal tendencies prefer to work alone before sharing
ideas. The Ways of Deciding addresses the major emphasis placed on people or tasks by
the problem solver. Those with a people preference tend to focus on the impact of
choices on the people the item will affect. Those with a task preference tend to make
choices that are logical and sensible but could be perceived as impersonal.

If a connection could be established between the approaches used to solve
problems in industry, the educational strategies could be altered to teach problem solving
in construction management. This may include creating or modifying curricula and
instruction that allows all problem-solving styles to participate in learning and growth in
the construction industry.

Statement of the Problem

The construction industry is evolving rapidly, and there is an established need for
problem solvers. In construction education at the University level, no clear link exists
between curricula, educational practices, and problem solving, and current accreditation
guidelines do not address problem solving as an outcome of the educational process.
Once a problem such as this is identified in construction education, it is typical to first
seek industry input as a source of information to help guide and direct our educational
approach and curricula. In addition, the limited number of studies in this area indicates a
need for further research in correlating problem-solving styles with jobs in industry.
Thus, a study on the problem-solving styles used by construction professionals was
deemed timely. If common problem-solving styles used by professionals in the industry
could be more clearly defined, construction education could possibly be restructured to

improve problem solving. More specifically, construction management students could be



exposed to problem-solving styles within a construction context to prepare them for the
challenges of the profession and make them aware of the risks and limitations associated
with their individual style.
Purpose of the Study
The purpose of the study was to determine if certain problem-solving styles are
more dominant among specific job categories, experience levels, educational experience,
and time of project engagement in the Southeast construction industry than are other
problem-solving styles.
Research Questions
The following research questions were used in this study:
1. What are the dominant problem-solving styles of employees in the Southeast
construction industry?
2. What, if any, are the relationships of problem-solving styles among construction
professional job descriptions in the Southeast construction industry?
3. What, if any, is the relationship of problem-solving styles and years of experience
in the Southeast construction industry?
4. What, if any, is the relationship of problem-solving styles and time of project
engagement in the Southeast construction industry?
5. What, if any, is the relationship of problem-solving styles and educational

experience in the Southeast construction industry?

Significance of the Study
While much of construction management education is focused on pre-planning

and active management, much of one’s success in the industry will be determined by how



well one solves problems on a daily basis. Problems that develop in construction are
often tied to dollar values or time - both of which are direct influences of job performance
for a contractor. In education, we teach problem solving in indirect ways. Essentially,
instructors allow problem solving to develop naturally from the educational experience or
field experience on the job. Few attempts to target problem solving as a curriculum goal
are made, and those that are made are seldom measured. If problem-solving styles used in
the Southeast Construction Industry could be better-understood or prioritized,
construction education could begin to address the gap between the needed competency of
problem solver and the lack of focus in construction education today. The research may
also help human resource professionals better understand various problem-solving styles
and how they may impact today’s construction teams.
Assumptions of the Study
Several assumptions were made prior to the study. First, VIEW was a valid
instrument to examine the problem-solving styles of those working in the Southeast
construction industry. Second, it is possible that the recollection of how problems were
solved by individuals may be incomplete. It is also feasible that some people may be
reluctant to respond honestly to the questions asked. Finally, it is assumed that
employees of various companies will exhibit similar problem-solving styles.
Limitations/Delimiters of the Study
A delimitation of this study is that the unit of analysis will be confined to three
employee classifications within Southeast construction companies. The organizational
structures, the scope of job responsibilities, and the number of departments that occur in

construction companies vary. It is anticipated that problem-solving styles will be directly



connected to the context in which the problem occurs. Another delimitation to this quasi-
experimental design is that only construction companies with yearly revenue exceeding
$10 million in the Southeast U.S. were included in the study. In addition to the revenue
minimum, this study targets construction companies in commercial applications
essentially excluding other type of constructors such as residential or highway builders.
This approach was done to focus on larger firms with projects of similar nature and
individuals who are more likely to have formal training and deeper experience in the
industry.

From a limitations view, participation in the study was voluntary. Only 151
construction personnel were surveyed, so the results of the survey may not be generalized
to the larger population. Finally, the instrument used in the study is a self-reported
measure.

Definitions of Terms

1. Developer — “an individual who brings tasks (which might be ideas, problem
statements, action plans, products, or programs) to fulfillment, who begins with
the basic elements or ingredients and then organizes, synthesizes, refines, and
enhances them, forming or shaping them into a more complete, functional, useful
condition or outcome” (Treffinger & Selby, 2004)

2. Explorer — “an individual who thrives on venturing in uncharted directions or
seeks to break new ground and follow possibilities wherever they might lead”
(Treffinger & Selby, 2004)

3. External Processor — one who prefers to work with others during the problem-

solving process



4. Interdisciplinary - Involving more than one discipline in the built environment
that may include owners, architects, contractors, engineers, and various special
trades.

5. Internal Processor — one who prefers to work alone during the problem-solving
process

6. Open-ended problem - Question that cannot be answered “yes” or “no” or “don’t
know”.

7. Person style — focus on the people while deciding the solution to a problem

8. Problem - “A situation that may present a challenge or offer an opportunity”
(Treffinger, Selby, & Isaksen, 2008)

9. Problem-solving style — “Consistent individual differences in the ways people
prefer to plan and carry out generating and focusing, in order to gain clarity,
produce ideas, or prepare for action when solving problems or managing change”
(Selby et al., 2002)

10. Task Style — focus on the “logical, sensible” choices and decisions that can “be
justified objectively” (Treffinger & Selby, 2004)

Organization of the Study
Chapter 1 introduces the study, the problem, its purpose, research questions,
significance, assumptions, limitations/delimitations, and definitions of terms. Chapter 2
consists of a literature review of problem-solving styles and of problem solving within
the construction context. It addresses the historical approach to problem-solving styles,
previous research, and style instruments. Chapter 3 addresses the procedures, data

collection, and data analysis of the research. It includes the design of the study, research



questions, reliability, validity, population sample, data collection, and data analysis.
Chapter 4 details the results of the study and provides the demographic characteristics of
those studied along with analytical and statistical values. Chapter 5 concludes the

dissertation with a summary, conclusions, and recommendations for further research.
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Chapter 2. LITERATURE REVIEW
Introduction

The first chapter described the purpose, statement of the problem, research
questions, definitions of terms, significance, limitations, assumptions, and organization of
the study. The second chapter - literature review - addresses the differences in problem
solving and problem-solving styles; how styles relate to adult education; research on
creativity as a basis for problem-solving styles; the basis of problem-solving styles;
common problem-solving styles inventories and their uses; an overview of the evolution
of the construction industry from master builder to a complex array of participants;
insight into the requirements of construction education related to problem-solving styles;
consideration for the skills and attributes needed of future construction managers; and an
overview of industry demographics.

Many educators recognize that each person prefers different styles of learning and
solving problems (Basudur, Graen, & Wakabayashi, 1990; Kirton, 1994; G. J. Puccio,
2001; Treffinger et al., 2008). Problem-solving styles group common ways that people
solve problems (Selby et al., 2002). Everyone has a mix of problem-solving styles.

Some have dominant styles; others may identify that their problem-solving style depends
on the circumstances present. There is no correct problem-solving style, and one can
develop abilities in less dominant styles.

Creativity and problem solving are closely linked (Treffinger et al., 2008).

Multiple facts influence one’s creative or problem-solving ability. Style specifically

11



addresses how one prefers to perceive, react, and respond to a given problem (Selby et
al., 2002). Other factors include the context of the problem, skills and abilities of the
problem solver, the specific task, the motivations and rewards present, and how others
interact with the problem. Style is particularly important when one considers how one
solves complex, open-ended problems, and changing situations (Treffinger & Selby,
2004).

Previous research has indicated that one’s problem-solving style is a key
component of leadership (Frisch, 2009). Puccio stated this more broadly:

From an applied perspective, the goal is to help people become aware of

their problem solving preferences so they can better understand their

strengths and weaknesses when solving problems creatively. This

knowledge may help people to more skillfully solve open-ended problems

by recognizing their natural tendencies and to use Creative Problem

Solving strategies to strengthen less developed skills (G. J. Puccio, 2001,

p. 172).

Buffington, Jablokow, and Martin (2002) stated that an appreciation of different problem
solving perspectives led their research participants to “powerful insights in their
thinking” (p. 32).

Construction has evolved substantially over the past 200 years from skilled
artisans and craftspeople to highly educated and individualized professions (Franks,
Reyes, & Pittenger, 2015). Diverse teams are required to assemble today’s complex
project, and problem solving is a key competency required for success (Ahn et al., 2012;

Wiezel & Badger, 2015). With the increasing complexity of the construction
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management profession, problem-solving style may influence individuals, teams, and
organizations in the years ahead. Organizations may align similar or different styles on
workforce teams; demands of specific positions may be compared with individual
preferences; and improved awareness of styles of other team members may improve team
performance (Frisch, 2009; Selby, Treffinger, & Isaksen, 2014). This dissertation
attempts to address the connection of problem-solving styles in the construction

management industry (see Figure 1).

Dissertation

Construction Problem-
Managers Solving Styles

Figure 1
Intersection of Construction Managers and their Problem-Solving Styles
Purpose of the Study
The purpose of the study was to determine if certain problem-solving styles are
more dominant among specific job categories, experience levels, educational experience,
and time of project engagement in the Southeast construction industry than are other

problem-solving styles.
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Research Questions
The following research questions were used in this study:
What are the dominant problem-solving styles of employees in the Southeast
construction industry?
What, if any, are the relationships of problem-solving styles among construction
professional job descriptions in the Southeast construction industry?
What, if any, is the relationship of problem-solving styles and years of experience
in the Southeast construction industry?
What, if any, is the relationship of problem-solving styles and time of project
engagement in the Southeast construction industry?
What, if any, is the relationship of problem-solving styles and educational

experience in the Southeast construction industry?

Differentiation of Problem Solving and Problem-Solving Style

“A problem represents a gap between where we are or what we have, and a

desired location or outcome” (Treffinger et al., 2008, p. 1). In a study that considered the

difference in problem solving and decision making using the Myers-Briggs Type

Indicator, problem solving was further defined: “Problem solving is a process in which

we perceive and resolve a gap between a present situation and a desired goal, with the

path to the goal blocked by known or unknown obstacles” (Huitt, 1992, p. 33). Other

researchers have moved beyond the definition and considered the characteristics of

complex problems in practice (Funke & Frensch, 1995). These characteristics include:

novel to the individual, multifaceted obstacles impeding goal attainment, dynamic

changes during the problem solving process, and the limited ability to monitor progress
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towards goal attainment due to uncertainty of the given situation (Funke & Frensch,
1995).

Problem solving is then the behavior in which we engage to obtain an outcome
that is desired. In construction, problem solving is typically associated with achieving a
goal or milestone or perhaps simply answering a question (Schultz, 2012). Often, this
involves a unique project novel to the company and individual, multifaceted obstacles or
competing objectives, and dynamic changes during the construction process. In all cases,
problem solving seems to address closing a gap between current reality and the place or
goal that one would like to obtain (Treffinger et al., 2008).

Problem-solving style is defined as “consistent individual differences in the ways
people prefer to generate and focus, in order to gain clarity, produce ideas, and prepare
for action when solving problems or managing change” (Selby et al., 2002, p. 1) . This
definition has several implications critical for this research. These consistent differences
are viewed as stable over time but do vary from person to person. The definition also
uses the term prefer which implies a behavior that is liked over another behavior as
opposed to actual behavior.

The Role of Style in Adult Education

Just as there is no single approach to how humans solve problems, there is no
single factor that ensures a successful adult education program. Malcolm Knowles
(1980) defined andragogy as “the art and science of helping adults learn”, and this
concept clearly differentiates the adult learner as autonomous, free, and growth-oriented.

Adults seek learning opportunities that are meaningful and directly applicable to

their lives and the problems they face (Beebe, Mottet, & Roach, 2014). Knowledge
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conveyed must be practical where adults focus on the underlying reason for learning
(Lawler, 1993). For example, students who work on prison reform would be connected
and engaged with how education may reduce recidivism in prisons. Concepts discussed
and identified in the classroom are learned best when those ideas are directly applicable
to their lives outside of class.

Adult learners often have extensive experience and practical knowledge that they
bring to the classroom (Beebe et al., 2014; Kolb & Fry, 1975; Vygotsky, 1978). These
life experiences are varied and complex and add to the diversity inherent in an adult
education setting. They desire to use this experience in the context of the class, and
instructors should allow these experiences to shape the learning experience (Caine &
Caine, 1991). Such context includes the preferred styles of the adult learner including
learning styles and problem-solving styles.

For learners to be successful, it is imperative that instructors allow learners

to march to their own beat while valuing their individuality and

encouraging them both to understand and utilize their unique learning-

style patterns, so they will flourish as learners in a multitude of learning

environments (James & Maher, 2004, p. 137).

Houle (1964) supported an individualistic learning process. By knowing one’s learning
strengths (styles), Houle recognized that adult learning could be a powerful vehicle for
personal growth.
Creativity as a Basis for Problem-Solving Style
The definition of creativity has historically been obtuse since it is such an abstract

concept (Isaksen, Dorval, & Treffinger, 2011). One of the original researchers in the area
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of creativity defined it as “the abilities that are most characteristic of creative people”
(Guilford, 1950, p. 444). In late 1980s, Gryskiewicz (1987) interviewed over 400
managers in business and defined creativity as “novel associations that are useful” (p.
305). Recent research has attempted to clarify the definition of creativity. “Creativity
involves the development of a novel product, idea, or problem solution that is of value to
the individual and/or the larger social group.” (Hennessey & Amabile, 2010, p. 572)
These same authors formally defined creativity as “the generation of products that are
both novel and appropriate” (Hennessey & Amabile, 2010, p. 570).

In education, Benjamin Bloom’s original taxonomy of learning objectives has
historically been used to distinguish the levels of cognition in students. The taxonomy
organized thinking skills from lower order to higher order thinking (Engelhart, Furst,
Hill, & Krathwohl, 1956). As students mastered a given subject, they were challenged to
advance from lower orders of thinking to higher orders of mastery. Changes were made
to Bloom’s taxonomy beginning in the 1990s (Anderson, Krathwohl, & Bloom, 2001).
One change was the shift from nouns to verbs to indicate action at each level. The other
critical change was that “creativity” was added as the highest form of thinking (“Bloom’s
taxonomy,” 2008). These changes reflect that learning is active. Since the introduction
of the new Bloom’s taxonomy, there has been a shift where teachers have more actively
encouraged students to develop their creative abilities (Price-Mitchell, 2015).

Hennessey and Amabile believed that creativity is “one of the key factors that
drives civilization forward” (Hennessey & Amabile, 2010, p. 570) . Early interest in
creativity focused on the natural approaches those individuals considered creative took in

solving problems (Crawford, 1937; Spearman, 1931).
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Osborn (1952) outlined a seven-step creative problem-solving process for solving
problems. Based on his background of advertising, his research was considered
groundbreaking since earlier researchers believed that not all people could be creative.
“No matter how feeble or infrequent”, all individuals are creative (Guilford, 1950, p.
446). Later research continued to confirm this stating “creativity exists in all people at
different levels and in various styles” (Isaksen et al., 2011, p. 4).

Although all have creativity, individuals have different levels and styles of
creativity (Kirton, 2003). By “understanding your personal creativity, and the creativity
of those around you”, one will be more “successful in deliberately using one’s creativity”
(Isaksen et al., 2011, p. 9). In sum, the more one understands his or her own creativity,
the more effective researchers believe they will be at using their own creative skills and
helping teams work together to solve challenging problems.

Studies prior to the early 2000s seemed to focus on one’s level of creativity. In
other words, these studies addressed how creative a person was or perhaps how well an
individual employed their creative capacity (Isaksen, 2004). In recent years, studies seem
to focus away from the question regarding how creative one may be and towards how one
is creative (Isaksen et al., 2011). This question addresses the style of creativity as
opposed to the amount of creativity. Isaksen (2004) defines creative style as the ways
that one prefers to use their creativity.

Recognizing the shift in research from levels to styles, Isaksen and Aerts (2011)
addressed creative style to include both generating and focusing kinds of problem
solving. One’s creative 