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ABSTRACT

The use of Creative Problem Solving (CPS) as an instructional strategy to
increase the creativity levels of students across all levels of theutumics currently a
popular topic of investigation. Curriculum content and the underlying objectives that are
presented to students in public schools have been the subject of close scrutiny since
school accountability became a hot topic during the 1980’s. However, despite all the
efforts to improve student productivity through a well defined curriculum, and ppssibl
because of the increased emphasis on student accountability to reflectdbat st
improvement, concern for the apparent declining creativity levels among stagpetss
to be growing.

The purpose of this dissertation was to compare conventional instructional
methodologies with those of creative problem solving. It was hypothesized thaitstude
low, high, and total cognition levels, overall creativity levels, and satisfaciton w
instructional methodologies, improve as a result of instruction through creative problem
solving strategies. By improving the levels of creativity within studentg wilebe
better equipped to deal with the complex types of problems the future will present.

This study utilized an experimental, posttest only, control group design.
Participants were ninth grade students (n=20) who were enrolled in an Intoodocti
World Agricultural and Science Technology | course. Posttests wereiathred to

measure low, high, and total levels cognition at the conclusion of the course. For this

viii
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measure of the dependent variable, a forty question (10 true/false, 25 multipks elmoi
5 short answer) test was administered. Pretests and posttests werstacedito
measure student creativity. A standardized Torrance Test of Creativenthifif TCT)
was used as the measure of the dependent variable of creativity. Pretestsisnand
posttests were used to measure student satisfaction. A satisfaction insttenstoped
by Brashears (2004) was used for the measurement of clarity, delivesntca@amd total
satisfaction as the dependent measure of satisfaction. These instrusrenised to
measure the five research hypotheses of the study.

Results of the study did not support the hypotheses that significant differences
exist between creative problem solving and traditional instructional seaieg they
pertain to student cognition, creativity, and satisfaction. However, although not
significant, possibly due to the small sample size, upon closer examination of group
means, one can detect definite patterns of greater mean score gaingt@©R§ group
over the traditional group in cognition, creativity, and satisfaction. Based &m the
findings, this researcher suggests that replications of this study be ptfaith larger
sample sizes in different curriculum areas to further perpetuate theatnde of creative
problem solving strategies as an effective instructional strategil fayeagroups and in

all areas of the curriculum.

ix
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CHAPTER |

INTRODUCTION

Introduction

Success in life is based on one’s ability to solve problems, great and small.
According to Shinn (2004), the world is becoming increasingly complex. Due to
population growth, technological advances, environmental degradation, migration, and
immigration, today’s youth will need to be taught to deal with complex problems. This
education must include relationship construction, reflection about experiences,
articulation of information to others, and general engagement in a learninguogym
The creation of problem solving ability that exists in each of us will become aupnem
in the attainment of success (Treffinger, 1995).

One prime example of the ever increasing complexity of the environment is the
information boom. The information age is not slowing down, with technological
advances feeding the process at record rates. Since creativity is a ndeffiéative
response to evolutionary change, it is more important now than ever before (Runco,
2004). According to Maraviglia and Kvashny (2006), it will be the learners who inherit
the future during times of adverse change.

According to Meyer (1999), providing the American society with its educational
needs has always been the initiative of agricultural education. Historleallging in

agricultural education has provided students with “hands-on” and “minds-on” intent,
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design, and delivery. The problem solving method has long been considered a significant
part of the pedagogical foundation on which the philosophy of agricultural education is
based. John Dewey was at the peak of his career when agricultural educatgedeaser

a secondary school subject, thereby influencing many early teachingsaalntys of
agricultural educators (Parr & Edwards, 2004).

As societal needs change with time, it is the obligation of all types of ezhaiat
institutions to recognize those trends and adjust to the changing needs of the day.
However, many educational programs do not have clearly defined purposes. There is no
doubt that some educational work is being done by artistic teachers who ladk a clea
conception of goals, but do not have an intuitive sense of what is good teaching, what
materials are significant, what topics justify addressing, and how to preatsral and
deliver topics effectively with students. Nevertheless, if an educationabpnag to be
planned and efforts are to be made for continual improvement, it becomes verymecessa
to develop and maintain a clear conception of the goals at which are being aimed.
Therefore, these educational objectives become the criteria for seleatiatenial,
content outline, development of instructional procedures, and preparation of exams.
Thus, all aspects of the educational program should become a means to accomplish basic
educational purposes. In order to conduct systematic, intelligent educatimgalnps,
one must first be certain of educational objectives sought (Tyler, 1950).

Today, more than ever before, the need exists for educational institutions to

prepare students to take cognitive knowledge to a higher level of understandingj that wi
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induce problem solving. John Dewey (1938) concluded that experience must be a
significant element of quality education. He further maintained thakp#riences
created by traditional approaches to education are educational. Howevey,afualit
experience is differentiated by the design of the instruction. Equipping studénts w
creative problem solving strategies and techniques should be a focal point foroedicati
institutions at all levels.

As a result of recent research conducted by Maraviglia and Kvashny (2006), they
reached the following conclusions about the levels of creativity being pronmopedblic
schools today. They maintain that the important things we as individuals do depend on
the habits of our minds. Furthermore, twelve years of required public schoolingss rem
if the process of quality thinking (creative, critical, problem-solving, visigrglobal,
systemic, paradoxical, etc.) is not being deliberately taught. FinaBydéfiberate
teaching of processes for quality thinking should be a major ingredienefdimgy
positive changes in the educational experience.

Despite the growing need for creativity in the classroom, increasingupee®
meet performance standards in the state and national accountability dyagems
compromised creativity. Although the accountability system focuses on caicunr
areas of math, science, social studies, and language arts; all areademhia support
have been mandated to compliment efforts in core curriculum areas, thus inhibiting
creativity throughout the system (Osborn & McNess, 2002). Creativity recuicertain

amount of freedom to create. Because of the rigidness of the current accayntabili
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system, rigidness is emphasized over approximation. However, narrowing a problem too
early in the design process limits creativity (Marviglia & Kvashny, 200these

externally mandated state and national standards necessitate thatuaigliedlicators
articulate their programs to meet both the academic and so-calledsistift’'crucial to

student success in the workforce (Dailey, Conroy, & Shelley-Tolbert, 2001).

The current structure of education provides rewards for those who give the right
answers, can remember facts, and keep quiet in class (Maraviglia &ya§106).

Educators must be taught, so they in turn can teach students, creative problem solving
strategies necessary to successfully manage decision-making, contmgnarad

working within groups. However, this focal point of education must coincide with the
simultaneous addressing of the academic demands of accountability.

Teachers, in general, support higher standards for both teaching and learning.
However, many teachers are not adequately prepared to implement those standards
(Garet, Porter, Desimone, Birman, & Yoon, 2001). According to Bush (1988), a central
challenge for teachers is to understand and cultivate creativity by egicaura
spontaneity, fluency, and freedom of expression in teaching. Although scientific
concepts will remain of ultimate importance, educators must facilitateeimial thinking
into the presentation of those concepts to create the type of deep understanding which is
perquisite to creative thinking (McDaniel & Donnelly, 1996).

Children can be taught to think creatively (Torrance, 1992). Just as educational

leaders in the field of agricultural education have been instrumental in exjadrie
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learning strategies promoted by John Dewey for over a century, creativstybecome
the focal point to prepare students for the challenges of the future. As interkssineve
learning rise among students, through the philosophy of creativity, solutions to the

difficult types of problems facing our nation’s leaders will evolve simultarigous

Statement of the Problem

It has already been established that creativity will be required to solve the
complex problems that our future generations will face (Treffinger, 19983uming
that most people possess at least some creative potential, the question becomes how t
evoke, access, stimulate, train or develop that creative potential (Feldhusem & G
1995). According to Muhammad (2002), creativity can be defined by looking at four
important aspects of it, which include creative personality traits, creatdegis, the
creative process, or supporting environment. He further states that creativetpadpl
to be above average in spontaneity, willing to take risks, playful, having a sense of
humor, and open to new ideas and experiences.

However, in many educational settings, not only is creativity not encouraged, it is
actually suppressed. According to Torrance (1962), evidence from both cross-kectiona
and longitudinal studies indicates that the development of creative thinking atslities
sacrificed by children of almost all ages. Of significance is thé té\decline between
the beginning of junior high and the end of high school. While some individuals recover

their creativity, many lose their creative abilities permanently.
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This researcher would suggest that just as physical fitness is benefatial t
regardless of athletic prowess, creativity is beneficial to all whidoeifaced with
complex future problems, regardless of the level of creative tendency thiat\exhin an
individual. While it is beneficial to know much about creativity traits in order to set
benchmarks for levels of creative attainment, the real focus for edudaboid be
increasing the creativity levels of all students, regardless of aleNig).| Torrance (1992)
would maintain that creativity can and should be taught to all.

Establishing and implementing the best strategies for improving thévityeat
students in public schools must become a priority for educators. These stratesjibse m
implemented in such a way that compliments, rather than conflicts with, ynakter
objectives established by state and national laws of accountability for puiialsc
These strategies should be implemented across the curriculum, regardleds té\gh
or subject matter. However, thus far, little empirical research has beesdlticat would
define the most effective practices, or the best methods for implementationioAaldi
research is needed to identify effective methods for creative problem solvitigggain
which teachers can be trained, thereby enabling them to pass that informatiohedn to t

students in classroom settings.

Purpose of the Study
According to Torrance (1962), of the different levels of education, the high school

years have been the most neglected in creativity research. While a vast amount
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information about “creative imagination” has been compiled on preschool, eleypentar
college and professional individuals, creative growth has rarely beegnieed as an
objective of secondary education. The purpose of this study was to determine whether
the effects of implementing Creative Problem Solving (CPS) strategasIntroduction
to World Agricultural Science and Technology | course presented to a tregfroeptof
ninth grade students would have a significant impact over the implementation of more
traditional teaching strategies to a control group. The first area clunegaent included
academic achievement, as determined through a posttest only designefdbvrgh-
level, and total cognitive measurements. The second area of measureueleti the
measurement of increases in creative thinking ability, as determined thrainghogmn
pretest to posttest in scores on a standardized creativity test, the Tdreahoé Creative
Thinking (TTCT). The third area of measurement included student satisfactia in t
areas of clarity, delivery, and content. A covariate of standardized Tesas3nent of
Knowledge and Skills (TAKS) scores in language arts, math, science, aaldssadies
was used as a leveling factor for student cognition in the treatment and coouips.g
Also, a covariate of pretest scores in creativity was used as a levelimgftaistudent
creativity in the treatment and control groups.

Specifically, problem solving and open-endedness were the two creativity
strategies under investigation. The quality of investigative work done by studaets
based on their own open-endedness, is of a significantly higher standard than when

established by the teacher. These types of investigations encourage and develop
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students’ talents in the areas of originality, creativity, and independencerfivhath

2002). In addition, divergent and convergent thinking exercises were investigated. This

comparison was evaluated to determine the best fit for problem solving ssatediey

relate to broad personality types.

Research Hypothesis

The following research hypotheses were tested, assuming that the esvairiat

standardized
assumptions.

1.

TAKS testing and pretest scores in creativity met withetieted

With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistically
higher on the low-level cognition portion of the posttest than students in

the traditionally instructed group.

With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistically
higher on the high-level portion of the cognition posttest than students in
the traditionally instructed group.

With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistically
higher on the total cognition portion of the cognitive posttest than students

in the traditionally instructed group.
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4. With pretest scores on the creative thinking pretest as a covariate, students
in the CPS group will score statistically higher on the creative thinking
posttest than students in the traditionally instructed group.

5. Students in the CPS group will score statistically higher on the course

satisfaction posttest than students in the traditionally instructed group.

Theoretical/Conceptual Framework

A review of CPS theories and research conducted by some of the well known
experts in the field served as a framework for developing an effectivevityetaaining
program for the purposes of this study. Although it was the intent of this study to design
a program that developed and measured CPS ability among all studentsessgaird|
background, ability, or personality type, it was important to investigate sothe of
important previous findings in CPS that would enable this researcher to identify those
characteristics within subjects of this study. Reviewing creativity ig®and
researching issues of assessing and fostering creativity providetitosés for
conducting an evaluation of the effectiveness of creativity training pregfaraffinger,
Isaksen, & Firestien, 1983).

As evidenced by vast amounts of prior research in the area of CPS, there has
always been a need for, and interest in, the topic. However, with the increasing
complexity of the world’s issues and affairs, creative thinking has become dree of t

most important skills children can acquire and develop during their earlyofears
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development. Creative thinking can be incorporated into a number of learning contexts
to enrich the acquisition of knowledge and skills. Without the ability to think cregtivel
especially when it comes to problem solving, children will be unimaginative anddackin
in the transferable skills necessary to engage in personal and professidiéhétder,
Waite, & Bromfield, 2002).

A multitude of definitions for creativity are available for consideration.
According to Torrance (1974), creativity is a process of developing sendititig
many problems, knowledge gaps, missing elements, disharmonies of life, and so on;
identifying the difficulties; searching for solutions; making gues$ésrmulating
hypotheses about the deficiencies; testing and retesting these hypothe gessibly
modifying and retesting them; and finally, communicating the results. @serr¢hat
creativity is so multifaceted is because there are so many contribathogsf to its
development and expression. These factors include personal factors (cognitive,
motivational, and attitudinal), social factors, and environmental factorsqBa&a
Hausdorf, 1996). As this researcher has discovered, narrowing the topic of CPS into a
definable, usable, and measurable instrument can be a daunting challenge.

TheFour-P method of studying creativity is one of many popular patterns. This
four approach method includes consideration of (1) the creative person, (2) the creative
process, (3) the created product, and (4) press - the creative environment @@ang
For the purpose of developing the creativity training program, along with its egaluat

to be used in the study, these four domains of creativity development were investigated.
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This completely packaged training program creates avenues for studentsasdribesr
creative skills, as evidenced by posttest results. Therefore, the approtehdesign of
the training program for this study was closely associated witluatgtnal materials and
techniques that foster creativity specific to problem solving.

During the developmental phase of this model for creativity, three distinct snodel
of activity were converged upon. These models include problem solving, creative
cognition, and social interaction (Wheeler et al., 2002). According to Scott,, l&ritz
Mumford (2004), although creativity training programs differ with respect taadom
specificity, all contain certain aspects of creativity, whether the fisoms divergent
thinking, problem solving, or meta-analysis. Divergent thinking activitiedesmgned to
encourage students to generate multiple alternative solutions to problems, as opposed to
only one correct solution. The six stages of problem solving, which include mess-
finding, data-finding, problem-finding, idea-finding, solution-finding, and acceptanc
finding, that lead to broader operations of problem understanding, idea generation, and
action planning, were given consideration in the program as well. Finallyamaigses
entails a range of activities and techniques that require students to sharpegeranver
skills in the integration of problem solving with problem thinking in this program of
study. These classroom activities and teaching strategies, designeeasenstudent
creativity as it relates to problem solving, were the focal point during théopevental

phase of the study.
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According to Huang (2005), for a training program to be considered a whole
package, it must include the creation of a setting for people to increase thirecrea
skills and yield creative products. In addition, a creative training prodraaidsbe
stable from the standpoint that it frees or releases potential in individulés, ttzan
focusing on the creation of new potential. Huang further alludes to Feldhusen’s
Creativity Model in reference to a product that includes meta-cognitive akikhn aspect
of creativity-relevant skills. This model considers (1) meta-cognitive psotg of new
information and use of existing knowledge bases, (2) knowledge bases ang siakser
in a particular domain, and (3) personality variables such as attitude, disposition, and
motivation. These personality variables that predispose individuals to search for
alternatives, new configurations, or uniquely appropriate solutions might be theofesul
the prior influence of parents, teachers, peers, or personal experiences, or asg of the
combinations. In consideration of the creative impact of any product, one must
remember that there may be as much creativity in making an idea realkeais thehe
initial generation of the idea (Guilford, 1950).

The initial consideration of the Four-P approach to CPS is that of the person who
is creative. According to Alexander, Parsons, and Nash (1996), the chaiastefist
creative people can be classified into one of four categories. Theserest@gclude (1)
biological components of genetics, neurology, anatomy, and physiology; (2)
psychological components of personality, motivation, and emotional well-being; (3)

sociological components of society, culture, and economy; and (4) knowledge

12



Texas Tech University, Kim Darwin Alexander, May 2007

components of conceptual and general strategic knowledge. As the creativity sira per
is considered, this researcher considered creativity styles, waysadn whividuals

actually create, rather than levels of creativity (Houtz et al., 2003). G@gnit
psychologists recognize that individuals react with their environment in daaggst
different ways in regard to how information is used to solve problems. In addition,
examination of divergent versus convergent styles should be given consideration.
Moreno and Hogan (1976) examined race and social class differences among individuals
concerning creative potential. They contend that the need to conform, among black
students and low socioeconomic individuals, inhibits the creativity of these individuals.
However, although variables of race and social standing have been consistently
associated with varying levels of creativity, they are less clesslycaated with the
potential for change. Therefore, the focus of training programs must remain on
enhancement of creative problem solving ability, rather than racial and Isacials that
may exist. Of the Four-P’s approach to creativity, consideration of the persod bhoul
at a premium, from a priority perspective.

While sometimes difficult to distinguish between the categories of approdicé t
Four-P method, the focus of the majority of the literature seems to be in thé area o
process. Most would agree that the creative process is continuous. An integraajpart of
human intellectual performance, it increases through conscious intent, and ghs a hi
order intellectual process. Wheeler et al. (2002) refer to the Waller Ntwdeteative

Process, which consists of four key stages. During the first stage, preparation, an
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individual logically and systematically examines an identified problemnthd next stage
of incubation, as the individual lays the problem aside, he or she subconsciously dwells
on it until a so-called “Eureka” moment occurs. As sudden insight emerges into one’s
own consciousness, the third stage of illumination takes over. Finally, verificatios of t
solution results from application of the solution to the original problem for affiom.
Another model supports a previously alluded to stance that any CPS process is not
complete until both divergent and convergent thinking have occurred. From a model
developed by Basadur in 1982, Basadur and Hausdorf (1996) refer to the three phases of
creative problem solving that include problem-finding, problem-solving, and solution
implementation. Interestingly, a two step process known as ideation-evalaetiurs
within each of these phases. Ideation involves the generation of various options, points
of view, and exceptions, minus critical judgment or analysis, which encomplasses t
divergent process. During the evaluation part of this equation, these freely developed
thoughts are screened and selected, based on merit, through the convergent process.
Thus, participants are trained to acquire skills in various techniques of both a divergent
and convergent nature through practice, rather than mere abstract discussion.hAlthoug
the literature contains many processes from which to select, thessdhat seem
appropriate for this proposed study.

According to Treffinger (1995), creative potential exists within all irdliais.
Furthermore, creativity is usually manifested according to the interestsygarces, and

styles of individuals. Through personal assessment and deliberate intervernten, i
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form of training or instruction, individuals can make better use of their cresiles,
enhance the level of their creative accomplishment, and more fully realizerdsive
potential. Numerous frameworks that depict CPS models have been developed over the
years. The elements of CPS, as a system, enable individuals to use information about
tasks, important needs and goals, and important inputs, to carry out the process for
decisions that will lead to meaningful outcomes. As a result of recent reseadtitied

by Maraviglia and Kvashny (2006), they concluded that the CPS model is the most
significant and powerful framework for the enhancement of creative thinkingordiog

to Isaksen and Treffinger (2004), Figure 1.1 depicts the most current graphic
representation of the CPS system, CPS Version 6.1. The impacts of the variables
introduced in this theoretical/conceptual framework will be discussed in igdedd

during the Literature Review in Chapter II.
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Figure 1.1. Elements of a Graphic Representation of CPS as a System * Adapted fr
CPS Version 6,)(Isaksen, Dorval, and Treffinger, 2000)

Assumptions

This study assumed the following. It was first assumed that all students who
participated in the study would be physically and mentally able to perfaractivities
and requirements within this course of study. The second assumption was that all
participants were naive to the topic of creative thinking as it relates to prebleimg.
It was also assumed that all participants were “typical” high school nindle gtadents
who were enrolled in an Introduction to World Agricultural Science and Technology |
course as a local requirement of all ninth grade students in Roscoe High School. Fourth,
it was assumed that all learners were “typical” learners that wemgpitively inhibited

or categorized by an adverse learning disability. Fifth, it was asktiraestudents who
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were enrolled in the two classes would not discuss the strategies, exgeraamt

activities, thus causing confounding of the treatment. Although the teacheptatdm
discourage subject interaction between the two groups, due to the small size of the school
district, it is likely that interaction occurred. Looking back on the study, this enftiw

have been better served if the teacher prompts posted around the room would have been

removed daily, so the control group was never exposed to them.

Definition of Terms

For the purpose of this study, the following terms and definitions were used.

» Acceptance-Finding The second stage of the major CPS component of

“planning for action” in which a search for several potential sources ofaasss
and resistance for possible solutions occurs. Assisters represent people, places,
materials, and times that will support the plan and that will contribute to its
successful implementation. Resisters represent potential obstatiesqueople,
places, materials, and things that might resist, go wrong, or be missiogtaiah
time. Acceptance-Finding helps the problem solver to identify ways to make the
best possible use of assisters and to avoid, or overcome, possible sources of
resistance. Acceptance-Finding also involves formulating an Action Plan,
describing the specific steps that will be taken in order to implement a proposed
solution (Treffinger, 1995).

* ALU - Atechnique for applying the principle affirmative judgmentin which

an option is analyzed carefully by considering its Advantages (A), Liontat
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(L), and Unique Qualities (U). The limitations are phrased in the form of a
guestion beginning with “How to...” or “How might...” to inviideasfor
overcoming thdimitations (Isaksen et al., 1994).

Brainstorming- A group technique for generating many options based on the

divergent thinkingyuidelines ofleferring judgmentstriving for quantity,
freewheeling, and building on other ideas (Isaksen et al., 1994).

Brainwriting— An example of thérainstorming modificatiotechnique in which
group members write down their own ideas first and then share them with others

(Isaksen et al., 1994).

Convergent thinking- This process involves thinking toward a right answer or
toward a relatively unique determined answer (Guilford, 1959).

Course satisfaction A consequence of the expectations and experiences of the

subject and/or course (Markum & Hagan, 2004). Students in both the treatment
and control groups will complete a measure of satisfaction through a researcher
developed satisfaction instrument. This instrument is designed to measure
satisfaction of clarity, delivery, and content of the unit of instruction.

Creative performance The result of simultaneous interactions among several

important components of creativity (Maraviglia & Kvashny, 2006).

Creative persor Refers to the personality, intellect, traits, habits, attitudes, etc.

(Maraviglia & Kvashney, 2006).
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Creative press ldentifies the relationship between humans and the environment
(Maraviglia & Kvashny, 2006).

Creative problem solving (CPS)This is a framework which can be used by

individuals or groups to formulate problems, opportunities, or challenges;
generate and analyze many varied, and novel options; and plan for effective
implementation of new solutions or courses of action (Treffinger, 1995).

Creative process Refers to motivation, perception, learning, thinking, and

communicating (Maraviglia & Kvashny, 2006).

Creative products Results from a developed idea becoming embodied in a

tangible form known as a product (Maraviglia & Kvashny, 2006).

Creative thinking ability- This is an innate ability that some individuals possess

in greater abundance than others (Rose & Lin, 1984).

Creative thinking skills- These are specific thinking strategies that can be

developed through various teaching methods (Rose & Lin, 1984).
Creativity— Creativity, or creative behavior, is that which demonstrates both
uniqueness and relevance. It is manifested by such abilities as fluency,
originality, abstractness of titles, elaboration, and resistance to pirencéisure
(Torrance, 1968). Students in both the treatment and control groups were
administered a pretest and posttest for creativity using the Torrancef Test

Creative Thinking (TTCT) Figural Booklet A to measure creativity.
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Data-Finding- The second stage of the major CPS component of “understanding
the problem” in which many important facts, opinions, concerns, paradoxes, and
circumstances must be considered. This information is brought out by posing
such question as “Who? What? When? Where? How? And Why?” These
guestions bring out key data and help the problem solver(s) focus more clearly on
the most challenging aspects and concerns of the situation. Converging-n Dat
Finding involves identifying or constructing one or more clusters of significant
data, which will point to the direction that subsequent problem development or

solution efforts might take most fruitfully (Treffinger, 1995).

Deferred judgment A basic principle of CPS, particularly important in the
creative or divergent phases of each stage, emphasizing the need to refrain from
evaluation (criticism or praise) of ideas during the process of generadimg m
options (Isaksen et al., 1994).

Divergent thinking- The part of a process in which considerable searching is

done and a number of answers will do... It is apparent that the traits of fluency,
flexibility, and originality come from one general category of diverganking
(Guilford, 1959).

Experimental methoé Instructional strategies used by the teacher to teach the

treatment group. These strategies include techniques that challengésstuden
high-level cognition and include concepts and tactics associated with divergenc

and convergence. These concepts and tactics will be applied to the various stages
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of the CPS process that inclusess-finding, data-finding, problem-finding, idea-
finding, solution-findingandacceptance-finding.

Flexibility — This is a creative ability in which a shift in thinking from one
category to another occurs, with the number of category shifts determining the
flexibility level (Torrance, 1968).

Fluency- This is a creative ability having to do with the number of responses
given or “the ability to produce ideas to fulfill certain requirements in adumit
time...sheer quantity is the important consideration” (Guilford, 1959).
Freewheel To encourage all ideas, including those that might appear to be wild
or silly possibilities. One of the four ground rules for idea generation (Isaksen et
al., 1994).

Generating ideas The second of the three major CPS components in which an

open-ended, invitational statement of a problem has been formulated, or already
exists, the problem solvers’ efforts may be focused on the need to generate
options. This component involves one specific CPS stage, called Idea-Finding

(Treffinger, 1995).

High-level cognitive test scoresTest scores result from test questions which
measure higher levels of cognition that address creativity and evaluation
(Newcomb & Trefz, 1987). Levels of cognition are categorized from the simples
to the most complex to process based on Bloom’s (1956) original work. This

study is designed to measure the effects of multi-channel cues on high-level
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cognition based on questions on the posttest. This material is implied, requiring
students to connect factual information, rather than being taught directly within
the unit (Brashears, 2004).

Idea-Finding- This is the stage of the major CPS component of “generating
ideas” in which the divergent phase involves the person or group in producing
many options (fluent thinking), a variety of possible options (flexible thinking),
novel or unusual options (original thinking), or a number of detailed or refined
options (elaborative thinking). The converging phase of Idea-Finding provides
opportunities to examine, review, cluster, or select promising options.
Innovation— The result of creativity which emphasizes the product or outcome
(Isaksen et al., 1994).

Level of creativity— A person’s capacity or ability to produce many, varied, or

unusual ideas that are useful, or to elaborate on possibilities already generate
responds to the question, “How creative are you?” contrasted with Style of
Creativity or Creativity Style (Isaksen et al., 1994).

Low-level cognitive test scoresTest scores that result from test questions which

measure lower levels of cognition (Newcomb & Trefz, 1987). These tests are
designed to measure knowledge on Newcomb and Trefz's remembering and
processing levels in the classification system. Items are taugtilyiréthin the

unit of instruction, regardless of which treatment the student receives. They are

measured by the questions on the posttest.
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Mess-Finding- This is the first stage of the major CPS component of
“understanding the problem” in which ambiguous challenges and concerns often
begin as a “mess.” A mess is a broad statement of a goal or direction for problem
solving. Usually, a mess has three general characteristics. It is bre&daii
beneficial. The mess describes generally the basic area of needemgdhah

which the problem solvers’ efforts will be focused, remaining broad enough to
allow many perspectives to emerge as one looks more closely at th@situati
(Treffinger, 1995).

Originality — This refers to the production of “something no one else would think
about” (Torrance, 1962).

Planning for Action- The third of the three major CPS components in which a

person or group recognizes a number of interesting or promising options. They
may need assistance in strengthening those options, refining or developing them
making effective choices, and preparing for successful implementation. Novel or
intriguing options are not necessarily useful or workable without extended effort
and productive thinking. Thus, the focus of the Planning for Action component is
on preparing and developing options for successful implementation. Two specific

stages that are involved include Solution-Finding and Acceptance-Finding.

Problem-Finding- The third stage of the major CPS component in
“Understanding the Problem” in which the person or group working on the task

will seek a specific or targeted question on which to focus their subsequent
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efforts. Diverging in this stage involves generating many possible problem
statements, phrased in a positive way by using an invitational stem such as “In
what ways might...” or “How might...” effectively worded problem statements
invite an open or wide-ranging search for many varied and novel options. They
should be concise and free from limiting criteria (Treffinger, 1995).

Solution-Finding- The first stage of the major CPS component of “Planning for

Action” in which close examination of promising options to determine what steps
will need to be taken occurs. If there are a few promising options, all of which
might be implemented, the principal focus will be on refining or developing
options, not all of which can be implemented, the task may focus more on ranking
options or on setting effective priorities. When many new and promising options
exist, the task may be to condense or compress the choices to make them more
manageable, or to evaluate a number of options very systematically usirugt expli
criteria (Treffinger, 1995).

Toolbox— A collection of techniques used for divergent and convergent thinking

in the CPS process (Isaksen et al., 1994).

Traditional method- Instructional strategies used by the teacher to teach the

control group. The strategies are limited to lecture, discussion, low-level
cognition question/answer, multimedia presentation of material, laboratory

assignments, guest speakers and field trips.
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» Understanding the ProblemThe first of three major CPS components in which

the individual or group confronts an ambiguous situation that needs clarity or
focus of direction. The problem solver may recognize this initially and so might
begin with one of more of the three stages in this component. It is also possible
that this component might be undertaken after early efforts to generate aptions
to implement possible solutions have led to recognition that the problem needs
greater clarity, definition, or redefinition. This component includes three specifi

stages oMess-Finding, Data-FindinggndProblem-Finding(Treffinger, 1995).

Limitations

This study possessed the following limitations that restricted the amount of
inference that was available from the results to findings limited to nintle gtaidents.
First of all, the sample for this study was limited geographically to RosezasTa
small rural region of West Texas. In addition, although the assignment ofi¢rgaind
control groups was random, the population consisted of only ninth grade agricultural
science students from rural West Texas. However, the sample of that population
consisted of all ninth grade students at Roscoe High School that were enrolled in this
agricultural science course. Next, sample size was a limiting fastoell. Of the 24
students in the ninth grade population, only 20 were used in the sample, since four
students took the State Developed Alternative Assessment (SDAA) forlgzkatation

students rather than the TAKS test, which was used as a covariate. There were 10
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students randomly assigned to the treatment group and the other 10 assigned to the
control group.

Beyond geographic and demographic limitations, this study had additional
limitations. According to Huang (2005), measuring creativity can be even micaltif
than measuring intelligence. This issue could be complicated even furthertienapta
to assess the effectiveness of a creativity training program. Huadgsatb Alexander,
Parsons, and Nash’s Multi-Dimensional Interactive Process Model of Humatimtye
as she suggests that a creativity training program might only abegggeheral strategic
and conceptual knowledge” aspects of creativity. For creativity to be adg@arsdessed,
consideration must also be given to “psychological” and “sociological” aspéct
creativity.

Finally, the control group and the treatment group were both taught by the same
teacher. Therefore, it was difficult to completely remove traditional tegctiategies
from the instruction delivered to the treatment group. Additionally, it was gquall
difficult to completely remove the CPS teaching strategies from thectisin delivered

to the control group, thereby threatening the validity of the results of the erpérim

Delimitations
This study was delimited to students enrolled in the ninth grade at the Roscoe
Independent School District (ISD). The sample included the entire available pmpulat

of ninth grade students at Roscoe High School who had TAKS scores that could be used
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as a covariate (n = 20). In addition, students were randomly assigned to either the
treatment or control group through computerized random assignment. Selection of the
group that served as the treatment group or control group was done on an equally random
basis. Furthermore, the same teacher taught the exact same courseeslgeptecisely

the same timeframe during the course of instruction for both the treatment amdl cont
groups. Finally, the study was conducted during the course of the 2006 Fall Semester
over the course of a 73 day period which concluded on Friday, December 1. Therefore,

results of the study were collected over an extended period of time.

Significance of the Study

This study proved beneficial for a number of reasons. In a scholarly ateempt t
examine and report the effects of creative thinking instructional steategiproblem
solving abilities of students, this study contributed to the advancement of creative
thinking as it relates to problem solving. Having already established thiédact
problems of the future will grow increasingly complex (Shinn, 2004), any attempt to
increase the ability of individuals to solve those types of problems contains merit

Much work has already been completed in the field of creative thinking and
problem solving (Treffinger, 1995). However, teachers and students alike continue to
struggle with creativity, due to classrooms characterized by an outdatenf feexibility
and innovation (Osborn & McNess, 2002). According to Treffinger (1995), creative

potential exists within all individuals. Public education currently consistcaptve
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audience. As information from this study revealed the effects of creasitradgtional
strategies on students’ ability to solve complex problems related to agatsitience,

these positive effects will be transferred beyond the realm of agraluitience, and

into other age groups and areas of the curriculum. This particular investigatild

break new ground for the manner in which students investigate complex problems, as a
result of creative strategies implemented by innovative teachers.hdalsattempt to

better arm the students we influence with skills that will allow them figuceesses, the

purpose of education is served.

Summary

The equipping of students with CPS strategies, as a resource for addiessing t
complex problems and issues of the future, is a necessity of effective educatjon toda
As a result of teaching students to use these strategies, educatorsonaibéeng
students to compete with other students around the world in higher education, as well as
in the job market, that will lead to better jobs and a better life for themseatdethose
around them. The mission of schools today is to equip students with the ability to think
creatively, critically, and reasonably as they are called upon to respond tanmasle
situations, for which the solutions are vague and often incomprehensible. The @bility t
effectively use research-based and time proven creative problem solviagisg 4o
accomplish these ends will be a major advancement toward the successfulioorplet

this most important of all missions.
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The purpose of this research was to examine the effects of instruction of students
in CPS strategies within the context of Agricultural Education. This was atsbed
by providing a treatment group with instruction of the Texas Essential Knowdeudige
Skills (TEKS) objectives for Introduction to World Agricultural Science anchielogy
| by means of the CPS technique. This group was compared to a control group that was
instructed in those same TEKS objectives by more traditional methods of tiostriat
included lecture, teacher-centered discussion, question/answer, multi-mediBhist
posttest only design sought to determine the effectiveness of the treatnsestogartrol
levels of low-level, high-level, and total cognition. In addition, creativity ies a
investigated through a pretest/posttest comparison of the treatment and granipslin
creativity as measured by the standardized TTCT. Finally, coursiasttis was also
measured by a pre/mid/post course satisfaction instrument used to measute stude
satisfaction levels of clarity, delivery, and content.

The outcome of this research contains important implications, not only for those
in the field of agriculture, but for all those in education. If students, regardleggsbng
levels of creativity, can increase levels of creative thinking as it @gpliproblem
solving, through instruction using the CPS process, students’ chances for successful
happy lives increase significantly as well. The ramifications otamsxd levels of
creativity within individuals will result not only in improved quality of life for teos
individuals, but for the population as a whole, as they reap the benefits of solutions to

complex problems.
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CHAPTER Il

REVIEW OF RELEVANT LITERATURE

Introduction

This review of literature was developed in an effort to identify bodies cdinese
and knowledge relevant to this study. In addition, appropriate themes developed through
summarization were significant to this study. This review emphasizedebeetical
foundations for this investigation, as well as visual variables that served asahe foc
reference points throughout the study. Important aspects of the theoraticahiork
that served as the foundation of the research were addressed within the tians séc
this literature review. Through this review of research into the areaativitg and the
theories resulting thereof, a framework for the design, development, imp&ioenand
evaluation of an effective classroom creativity improvement program hawve be

established (Treffinger et al., 1983).

Fostering Creativity

According to John Dewey, the whole process of education should be a process of
teaching students to learn to think through the solution of real problems (Renzulli, 1982).
According to constructivist philosophies of Jean Piaget, John Dewey, and Lev Vygotsky,
the context of student learning should be coupled with multiple opportunities to make

meaning (construct) of learning as it begins, progresses, and esd2sate® Edwards,
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2004). More than ever before, creative thinking is needed to enable Americans to
achieve our potential for the problems that lie ahead in the future (Parnes &d;ardi
1962). There exists a great need for able, ready, and willing problem solvears tefa
world of complexity in which we now live. Parnes and Harding (1962) further maintain
that schools, whether high school, college, graduate, or professional school, do not give
creativity the attention it deserves. The primary focus of education should be tbdra
mind. Some would maintain that only some aspects of creativity can be influenced by
training (Alexander et al., 1996). However, other research indicates thatityrea
teachable and can be improved upon, regardless of the current level of a person’s creative
skills (Fieldhusen & Clinkenbeard, 1986). According to Scott et al. (2004), to maximize
its effect, training in creativity must be robust enough to allow for its gépation
across many aspects of creativity, rather than on only a few specifiareaaslt of these
findings, when designing models for creative problem solving instructional sésfeg
high school age students, broad generalizations should be given significant considerati
In a review of 142 studies on creativity training conducted by Torrance in 1972,
72% of those studies were deemed successful. In his summary of successful
interpretations of those reviews, he concluded that some approaches were indact mor
successful than others. The most successful approaches were those that included
functioning in both cognitive and emotional realms, the provision of adequate structure
and motivation, and frequent opportunities for students to experience involvement,

practice, and interaction with teachers and other children.
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In another comprehensive meta-analysis of 70 prior studies, conducted byt Scott e
al. (2004), these researchers concluded that well designed creatinitygtf@rograms
typically induce gains in performance. The goal of this research effigrtavidentify
key characteristics of educational content and delivery methods that had\ee pogact
on developmental efforts. Results of this research indicated that more sulccessf
programs focus on development of cognitive skills and the exercise of realistic
applications, supporting the theory of experiential learning (Dewey, 1938). Maoreove
the effectiveness of this training was not limited by age, academic or aotigbat
setting, or levels of giftedness. The findings of this meta-analysisuetieif support to
the concept that creativity can be increased among individuals through a welledesi
creativity training program, regardless of current levels of creatnithin individuals.

A final meta-analysis conducted by Rose and Lin (1984) was investigated to
determine the positive effects of a creativity training program. Therdebitis
program divided creativity into six categories of (1) creative problem spl(2)
productive thinking, (3) the Purdue Creative Thinking Program, (4) other creative
thinking programs, (5) school programs, and (6) special techniques. Based on the
categories of creativity training design, researchers concluded thae@ited in more
improvement in creativity levels of subjects who were studied than othgooateof
training. As a result of these and other findings, this researcher will fious en the

CPS Version 6.1 as the exemplary model (Isaksen & Treffinger, 2004). An in-depth
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examination of this model will be conducted as part of this review of the literataren
this chapter.

According to Marakus and Elam (1997), creativity is one of the most vague,
ambiguous, and confusing terms in education and psychology. Research supports the
idea that while levels of creativity differ within individuals, it is a tedtb&oncept that
can increase the levels of creativity in each of us (Torrance, 1972). As Parnes and
Harding (1962) concluded over forty years ago, creativity will be a necegdsin
dealing with the types of problems that the future promises. Events of therpast f
years, in terms of population explosion, declining natural resources, urban sprawl,
migration, and immigration would not only support, but even accentuate, those
conclusions (Shinn, 2004). Therefore, the focus of the remainder of this literatexe revi
will be on the analysis of a most effective approach to the design, development,
implementation, and evaluation of an effective creativity training prognam t

compliments existing curriculum for high school students (Treffinger et al., 1983).

The Four-P’s Approach

The value in creativity within individuals is undeniable. According to Wheeler et
al. (2002), creative thinking is one of the most important and useful skills children
acquire during their early years of mental development. Creative idéasshiin
solutions can enhance almost any human experience (Scope, 1998). Researchers have

taken many approaches toward the study of creativity. One of the more cominon a
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popular methods has been the Four-P’s approach. The Four-P’s method categorizes the
processes of creativity development into four categories of (1) thevergatison, (2) the
creative process, (3) the created product, and (4) press — a term frondtloé fiel
education that refers to a relationship between human beings and their devedbpment
environment (Cougar, Higgins, & Mcintyre, 1993). Person refers to the personality,
intellect, traits, habits, attitudes, etc. Process refers to motivationppencéearning,
thinking, and communicating. Product results from the developed idea as it develops into
a tangible form. Press identifies the relationship between humans arehthesnment
(Rhodes, 1961). Much of the research on creativity, conducted by a multitude of
researchers, falls into one of these four categories.

According to Isaksen et al. (1994), the most comprehensive picture of the creative
person takes into consideration not only characteristics or traits of the persdso ltnéa
kind of environment or context in which the person is working, the kinds of mental
operations being used, as well as the nature of the desired outcomes or products. The
Four-P’smodel provides a structure for understanding creativity and its application. The
simplicity of this model allows for individual measurement and assessmentobicthe
four components, as well as for evaluation of the interaction of the components. This
model can be applied to a specific function or to a program as a whole, thus allowing for
a well defined program design, implementation, and evaluation (Couger et al., 1993).
Therefore, as literature is examined for this study, that reseaildbewgviewed as it

relates to the categories of the Four-&pjproach.
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The First P: The Creative Person

In comparison with other aspects of creativity, not much has been written about
the creative person. Even less has been written with accuracy. Ancient viegvatads
creativity in a person with genius, and that creative people were born rathendta
(Marakus & Elam, 1997). According to Couger et al. (1993), numerous fallacies exis
regarding the creativity that lies within people. Due to the fact that muble ebtly
publicized research was focused on the creativity within geniuses and highly
accomplished professionals, most people do not view themselves as creative. In fact,

most people believe that creativity is an inherited trait, with which only gpémple are

born. In_A Source Book for Creative Thinkimgitten in 1962, Parnes and Harding
illustrate the views of Ross Mooney in this regard. According to Mooney, successful
businesses should define the jobs to be filled, find persons to successfully fill those jobs
by discovering extrinsic signs which mark such persons, and then look into the labor pool
for individuals who possess those markings. In order to select talent, one must develop a
clear pattern of discernable signs, which will empirically separate enseipfrom
another in the direction of creative talent, to continually refine this patterelémtion of
persons from the labor pool. However, research indicates that creativiégge&npwithin
everyone and is normally distributed (Rogers, 1970).

Many researchers believe there is consensus on creativity a®a peepacity to
produce ideas, inventions, artistic objects, insights, restructurings, and proticttsare

evaluated by experts as being of high scientific, aesthetic, social, or tecbalbladue
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(Feldhusen & Goh, 1995). J. P. Guilford is credited for much work in the study of the
creative person. In a 1959 articleAmerican Psychologishe stated that psychologists
have seriously neglected the importance of personality in discussions abbuitgrea
While much research at that time attempted to associate creativithigit intelligence,
or 1Q, he maintained that creativity represents patterns in primariyesbilirhose
patterns often may be found in people who are not associated with high intelligence.
Productivity depends upon primary traits that include interests, attitudes, and
temperamental variables. Factors including sensitivity to problemsioii@aluency,
flexibility of set, ideational novelty, synthesizing ability, analggability, reorganizing

or redefining ability, span of ideational structure, and evaluating ability cieul
primary considerations when evaluating creativity (Guilford, 1950).

A major problem with creativity in people is that most people utilize less asd le
of their natural creative abilities as they grow older. According to Runco (@)
problem is that individuals and organizations are more likely to invest in traditional
educational skills, such as literacy, than in creative skills. In nationwidestoii
American school children, scores on creativity tests reveal a decline fivityees
students move through the school system, with a precipitahgra@e slump” (Torrance,
1972). However, teachers can stimulate creativity in students by reigfoneifiact that
all individuals are innately creative. Through encouragement of the use o prove
techniques, teachers can help students restore the natural curiosity andtgrigaal

exhibited as preschoolers (Couger et al., 1993).
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Encouragement to increase motivation for creativity should include both intrinsic
and extrinsic motivation. Intrinsic motivation stems from the satisfacfigenerating a
creative idea and putting it into effect. Teachers can also provide extriagsi@ation
through a reward system or other incentives. Teachers can also facititaéeize
climate in which students more easily obtain intrinsic satisfaction from the
accomplishment of a creative task or project (Amabile, 1983).

According to Moreno and Hogan (1976), the influence of race and social-class
should also receive consideration when examining the creative person. Somwheesea
guestion the differential creative problem solving performance of childvemdifferent
social class levels and racial backgrounds. In a study conducted by Kohn (1969), a
summary of three comparative studies concluded that white children wererguatreec
than black children, and that high social class children were more creativedéHawer
social class children. However, little research has investigatedflinenice that race and
social class level have on the training aspect of creative thinking and prait\émg s
abilities. It must be reiterated at this point that emphasis in schools mustée @ha
increasing levels of creativity among all students, regardless e@ntuaibility level
(Treffinger, 1995).

According to Brophy (1998), a creative person is an individual with a set of
loosely coupled cognitive and affective subsystems freely evolving anthegnice each
other within intrapersonal and interpersonal “networks of enterprise”. In@uditi

different kinds of problem solvers are best suited to work different problems. IiPthe C

37



Texas Tech University, Kim Darwin Alexander, May 2007

model that will be examined in detail later in this review of the literatunghasis is
placed on the theory that (1) creative potential exists among all people a@)igrean
be expressed among all people in an extremely broad array of areas or s{#)jects
creativity is usually approached or manifested according to the interestsepces, or
styles of individuals, (4) people can function creatively, while being productive to
different levels, or degrees of accomplishment or significance, and (5) throsgingle
assessment and deliberate intervention, in the form of training or instruction, intlividua
can make better use of creative styles, thus enhancing levels of creatirgohshment
and full creative potential (Treffinger, 1995). It is from this vein that theigcegpérson
will be examined during the course of this research project. The focal poibevidl
determine an effective approach to work toward increasing creativelslamong

students, regardless of gender, race, or socioeconomic background.

The Second P: The Creative Process

Past research on CPS has been focused primarily on the creative process phase.
While other aspects of creativity are interesting and do have value, theecpratess is
the procedure that impacts change in individuals. By utilizing approaches thistéaci
the creative process, educators can enhance the creative abilities stuithents (Couger
et al., 1993). According to Torrance (1997), major studies on the subject of creative
process indicate overwhelmingly that significant positive results odeen wreative

abilities are deliberately nurtured.
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The early accounts of the process of creative thinking attributed this phenomenon
to divine intervention (Scope, 1998). According to this concept, the creative person
served as a vessel of inspiration to others as he or she developed a creative product
Since that time, research in the area of creativity has focused on the indiwdi@33,

Freud proposed the concept that creativity was the expression of sexual eraergy |
socially acceptable form. In 1959, Jung concluded that creativity was a basit huma
tendency to self-actualize. As recently as 1971, Maslow associatedityedth the

apex of human evolution and achievement. However, with the rise of empiricism, more
systematic methods of inquiry into the nature of creative individuals are now being
conducted (Heinzen, 1991).

More recently, psychoanalytic and humanistic theories have focused on
personality characteristics that contribute to the process of credkigiyzen, 1991).
However, an abundance of recent research has been done to examine the link between
cognitive processes and creativity (Scope, 1998). Maraviglia and Kvashny (#@06)

1952 conclusion drawn by Alex Osborn that creativity is much more than mere
imagination. Rather, it is imagination coupled with both intent and effort, leading
researchers to the examination of cognitive processes, as creativikyies st

The definition of creativity has evolved from ancient views of inherent crgativi
into two main approaches: (1) origin-oriented and (2) process-oriented (Marakus &
Elam, 1997). The origin-oriented approach is a psychoanalytical perspective sdipporte

by the likes of Sigmund Freud. This approach, which is focused more on creative origins
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than the process, holds that creativity arises from contrast within individualseveigw
in stark contrast to the Freudian version, the process-oriented approach viewsycreat
as a property of thought process existing within everyone to varying degreest!e
acquired and improved through instruction and practice (Marakus & Elam, 1997). These
researchers further maintain that the creative problem solving processeist pvhen
one or more of the following conditions exist: (1) the solution is novel and valuable, (2)
the thinking is considered unconventional, (3) the initial problem is vague or ill-defined,
and (4) the solution process requires high motivation and intensity over a considerable
span of time. Maraviglia and Kvashny (2006) refer to a 1926 book by Wallas in which
creative thinking is believed to occur in four distinct stages of preparation, irmubati
illumination, and verification. Each stage is crucial to that creative dawelapwithin
individuals.

One researcher transformed E.P. Torrance’s definition of the creativaprote
five well defined steps, upon which students can base their learning expeardces
problem solving activities. These steps include (1) becoming sensitive to prpblems
deficiencies, gaps in knowledge, missing elements, and disharmonies, (2) idgrkigyi
difficulty, (3) searching for solutions by making guesses or formulatipgthgses about
the deficiencies, (4) testing and retesting and possibly modifying astimgtthem, and
(5) communicating the results (Nash, 2001). This researcher would give his students
opportunities with each of these steps, which in turn, allows them to attend and identify

perplexing phenomena that represent gaps in knowledge. He further maintained that
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through this exercise, students reported this process to be quite helpful in the tattempt
understand creativity and improve the creative process (Nash, 2001).

In research of the components of the creative process conducted by Heinzen
(1991), he refers to Amabile (1983) and his componential definition of creativity and
identified particular elements of three facets of creativity. Thesgwonents include
pragmatic (domain-relevant skills), cognitive (creative-relevantsykdind motivational
considerations (task motivation). According to this theory, different measures of
creativity focus on one of these three components. This componential definition
converges on a wide variety of experimental research within creatitatgpecific areas
of study, allowing researchers to conduct well defined studies of the procesatofityr
development (Heinzen, 1991).

In an examination of past research on the cognitive processes necessary for
creative performance, Scope (1998) examined several theories. One thedrgddent
cognitive processes necessary for creativity as problem identificgeneration of
solutions and ideas, and evaluation and modification of ideas and solutions. Another
theory identified the three processes as understanding the problem, generasingride
planning for action, known as the CPS model (Treffinger, 1995). This CPS model will be
the model used as the pattern for the development of this study. This model will be
examined in detail later in this review of the literature.

Discovery learning, also referred to as “constructivist learning”, is oneaafy

methods in the creative process. It covers both an instructional model and afseries
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strategies that focus on first-hand involvement of the student with the curriculum. The
three primary attributes of this program include (1) the creation, int@grand
generalization of knowledge through exploration and problem solving, (2) a process of
learning driven by interest based activities in which the learner sgsrsome control
over the sequence and frequency with which they occur, and (3) activities whiertri
integrate new knowledge with the learner’s existing knowledge (Bickiwdihes &
Hoffman, 2000). Another constructivist theory for instructional technique maintains tha
instructional techniques must address four aspects of learning that inclade (1)
predisposition toward learning, (2) the ways in which a body of knowledge can be
structured so that it can be most readily grasped by the learner, (3) theffexis/e
sequences in which to present material, and (4) the nature and pacing of remdards a
punishment (Bruner, 1996). According to Huitt (2003), many advocates of the
constructivist approach to the creative process suggest that educators shaxdddicer
the knowledge and experiences that students bring with them to a learning task. School
curriculums should be designed to allow students to expand and develop this knowledge
and experience by connecting it to new learning.

One well known researcher, whose primary focus was in the area of creative
process, was E.P. Torrance. He was responsible for the development of the famous
TTCT (Huang, 2005). As a result of his research, many creativity training pregram

place an emphasis on training in creative thinking skills and use this test as a
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measurement device for training effect. Torrance’s (1974) definition diviteés
consistent with the underlying concepts of his test.
Creativity is a process of becoming sensitive to problems,
deficiencies, gaps in knowledge, missing elements, disharmonies,
and so on; identifying the difficulty; searching for solutions,
making guesses, or formulating hypotheses about the deficiencies;

testing and retesting these hypotheses and possibly modifying and
retesting them; and finally communicating the results. (p. 8)

As a result of data collected from 142 studies conducted on teaching children to
think creatively, nine categories of strategies were classified. Timeseategories
included (1) training programs that emphasize the Osborn-Parnes CreablenPr
Solving Procedures, (2) other disciplined approaches such as training in general
semantics, creative research, and the like, (3) complex programs involving gackage
materials, such as the Purdue Creativity Program; Covington, Crutchfield aresDavi
Productive Thinking Program; and the Myers and Torrance Idea B@hkbe creative
arts as vehicles for teaching and practicing creative thinking, (5) medlieading
programs designed to teach and give practice in creative thinking, (6) curaicdlar
administrative arrangements designed to create more favorable condititeesing
and practicing creative thinking, (7) teacher/classroom variables, indivddirect
control, classroom climate, and the like, (8) motivation, reward, competition, and the like
and (9) testing conditions designed to facilitate a higher level of créatiggoning or
more valid and reliable test performance (Torrance, 1972). According to tits ods
this study, the highest percentage of success in teaching children creakietbkills

were those emphasizing the Osborn-Parnes training program, other disciplined
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approaches, the creative arts, and media-oriented programs. More imporanttg, of
the study support the likelihood that children can be taught to think creatively.

Today, much of the literature on creative thinking suggests that it is a complex
cognitive activity. This complex activity must deal with the related civgnéctivities of
developing and using the knowledge base, as well as critical thinking, decision making
and meta-cognition. However, traditional approaches to creativity training and tes
were more circumscribed in scope and viewed these activities as being dwegieln
of creative thinking (Feldhusen & Goh, 1995).

Still, other researchers suggest that while most research in thef areative
instruction has focused on the cognitive aspect, it would also be beneficial tmexiaen
affective and psychomotor aspects of creativity. Furthermore, thisclbstauld focus
on more complex types of student activity and productivity in the realm of independent
learning, as it relates to creativity. Only when students become involvedolitinss
to real problems, rather than mere exercises and activities, can tringtgrba fostered.
Classrooms must be non-judgmental settings which encourage risk-taking asidipessi
in the development of a creative product (Fieldhusen & Clickenbeard, 1986).

In a study of creative processes conducted in 1995, Feldhusen examined three
aspects of creative thinking that included (1) meta-cognitive processing lgf new
acquired information, (2) large and fluent knowledge bases and mastery of ghkilfls w
particular domains, and (3) personality variables that include attitudes, dmpssand

motivations acquired from parents, teachers, mentors, peers and personahegperie
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He concluded that these three aspects of creativity operate intdyaictithe
development of creativity within individuals (Feldhusen, 1995).

Donald Treffinger refers to a model for creative learning that maylbabia for
understanding the process of creativity development. This model consists oévetse |
for creative learning. Level I: Learning Basic Thinking Tools emizeashe importance
of supplying students with a number of fundamental “tools” for generating anciagaly
ideas. These tools include divergent (creative) thinking tools such as brainstorming
attribute listing, and forced relationships (Treffinger, 1986). Divergent thinkingsnove
away from already known and expected consequences, which makes this process
synonymous with creativity (Maraviglia & Kvashny, 2006). However, these &dsds
include convergent (critical) thinking tools such as inference, deduction, relevance,
analysis, and categorizing. In Level Il: Learning and Practicingl®m Solving,
students learn to apply basic thinking tools in a complex, systematic strucfuodiaim-
solving, such as the small group setting. In Level lll: Dealing with Redlé&mns and
Challenges, students are challenged to use the basic tools and problem soloaty met
they have learned, as they deal with real problems (Treffinger, 1986).

According to Getzels and Czikszentmihalyi (1967), the act of problem-finding is
often in contrast with problem solving. These researchers conclude that finding,
identifying, and clarifying problems is a preceding and more creatiithan the more
convergent behavior of problem solving. In addition, they contend that problem-finding

IS a more intense cognitive act than problem solving.
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Joseph Renzulli attempts to summarize the process issue with a 1938 reference to
John Dewey, who concluded that the whole education process should be conceived as
one of a process for learning to think through solutions to real problems. He maintains
that a product/process controversy exists in the topic of creativity educatsofirmity
states his belief that products grow out of real problems and are importantvedpwe
their importance lies only insofar as these products serve as vehiclebyere
processes can be applied in authentic fashion. In addition, the processes upon which
problem solvers focus in structured training sessions have no value in and of teemselv
unless they are applied to actual situations (Renzulli, 1982). While it helipg ttiar
topic of creativity to accurately define the integral aspects andgfasteativity, the real
issue remains that the creative process must contribute to real world solutions to ha

value.

The Third P: The Created Product

Of the Four-Ps, not as much literature is available regarding the created
product as the other three P’s of person, process, or press. Creativity names the
phenomenon in which a person communicates a new concept. That new concept is what
is known as the product (Rhodes, 1961). The product approach to creativity has as its
focal point outcomes and those things that result from the creative process. The
assumption is that studies of products, such as painting, poems, designs, and publications

are highly objective, and therefore measurable. The value of this approach ean be s
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the amazing productivity of the likes of Piaget and Picasso. However, one flaw with
productivity as a measure of creativity may lie in the fact that one’s predyctan also
be misleading. What it takes to be productive sometimes differs from wHhedstttabe
creative. An individual can be productive without being original, but originality is the
most widely acknowledged requisite of creativity (Runco, 2004).

Isaksen et al. (1994) maintain that creative products, or outcomes, may come in a
variety of sizes and shapes and from many different contexts. The products are not
limited to the arts and sciences, but may be found in any discipline or endeavor of the
human domain. The focus of this aspect of creativity is on characteristics of outcomes
rather than people or their environments. These products may be tangible in nature, such
as an invention or marketable products, or they may be intangible, such as leaming, ne
services, or the design of new processes.

Rhodes (1961) takes one of the more unique approaches in his research of the
creative product. According to his theory, the mystery surrounding crea&ivithe
summarized by organizing its artifacts into categories, first bydggdehen by degree of
newness. One category of ideas is by media of expression (music, art, @oetry
inventions). A second category of ideas recognizes mood (pastoral, satiricjactetdi
moods in poetry; and allegro, andante, and adagio moods in music). A third category of
ideas recognizes values (art, as pictures are classified accar@diesthetic value; and
mechanics, as machines are classified according to their use). Héhstatesidea

refers to a thought that was communicated to other people. This thought may take place
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in the form of words, paint, clay, metal, stone, fabric, or other material. When this ide
converted into a tangible form, it becomes a product. Each product of an individual’s
mind or hands represents a record of his or her thinking. These creative products of man
must then be classified in the scope of newness and importance (Rhodes, 1961).

Rhodes (1961) further maintains that theoretically classified ideas areigiier
order in the scale of creativity than ideas for inventions, just as ideas fonventions
are of a higher order on the scale than ideas for existing inventions. The lugit the
method of classification is based upon the impact of the idea. One theory mayegenera
numerous inventions, just as one invention may eventually generate numerous
modifications of that original invention.

One classification of theoretical idea, or doctrine, refers to Taylgpsldgy.
Edward Taylor became known for his alignment with some of the more conservative
typologists of the Puritan covenant. Taylor’s reliance upon the conservative hise of t
typology for hermeneutics and meditation was deemed “radical” by SeventesritinyC
Christian standards. However, Taylor himself viewed this so-called radncas poetic,
on the basis of personal spiritual reality and intrinsic desire for persqmaission
(Rowe, 1986).

Regardless of the accuracy of measurement of creativity, reseambrts that its
levels can be increased within individuals. One effective approach to improving
creativity within individuals is to establish a standard for creativity tloatidvbe

desirable to attain. According to Parnes and Harding (1962), examining the end product
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is often the preferred approach of administrators in public education settings. Wit
accountability at a premium, school administrators search for “bang fobtluks”.
While business enterprise often has the luxury of searching for talenefimasdthe end
product, educational administrators must refine their talent searches taseslcbhecan
successfully build the end product of creativity within their students. Regaafldse
situation, the best way to proceed is to first identify the criteria éoeative product and
then move back from that identification to teachers who can produce the maximum
creative potential within each student (Parnes & Harding, 1962).

Couger et al. (1993) present another argument for identifying the desired end
product of creativity at the outset. Their research indicates that as peoplerned
about their native creativity capabilities, and receive positive support thrazurghteve
climate, it is logical to assume that creative products and servicegsuilt.r Therefore,
it is necessary to establish visible and measurable creativity stand#ndsdesign of

creativity curriculum.

The Fourth P: Press - The Creative Environment

A discussion of creativity would be incomprehensive without considering
environmental impacts upon creativity. Throughout one’s life, environmentaldactor
form a psychological press that may be either constructive or destructve’s
creativity (Rhodes, 1961). These impacts may be both physical, and socialn kekise

(1994) argue that the creative environment is a consideration of the context, place,
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situation, or climate in which creativity takes place. This environment includes thos
factors which either promote or inhibit creative behavior. As the interactine&ethe
person and the environment press an individual, the creativity level of that individual
either increases or decreases.

One significant environmental impact upon one’s creativity should be his or her
educational experiences. In schools where active learning methods ptadaihts
demonstrate significantly higher achievement. Teachers in succes$sfalsstend to
focus on reasoning and problem solving by offering students challenging andiimjeres
activities which foster thinking, creativity, and production. In addition, thesbéea
make available a variety of pathways to learning that accommodate rliffeedligences
and learning styles. This approach allows students to make choices and comtribute t
some of their own learning experiences by engaging in hands-on learning (Parr &
Edwards, 2004). According to Parnes and Harding (1962), from an educational
standpoint, the teacher must be concerned with how and what to teach. The ultimate
criterion for this pattern for development should be based on circumstances tisat relea
creative production.

Environmental barriers to creativity in problem solving are those factors that
interfere with an individual’s problem solving efforts. Such barriers includel{g)ief
that only one type of thinking is required for innovative outcomes, (2) resistance to new
ideas, (3) isolation, (4) a negative attitude toward creative thinking, (5)atitoc

decision making, (6) reliance on experts, various strategic blocks whichHemit t
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utilization of resources, or (8) an over emphasis on competition or cooperation (lsksen

al., 1994).

In response to the environmental barriers to creativity in problem solvingetsaks

et al. (1994) refer to a scholarly, research-based short list of twelve engitaifactors

that are conducive to environmental creativity.

1) Provide freedom to try new ways of performing tasks; allow

1)

2)

3)

4)

5)

6)

7)

8)

and encourage individuals to achieve success in an area and in
a way possible for him/her; encourage divergent approaches by
providing resources and room rather than controls and
limitations.

Point out the value of individual differences, styles and points
of view by permitting the activities, tasks or other means to be
different for various individuals.

Establish an open, safe atmosphere by supporting and
reinforcing unusual ideas and responses of individuals when
engaged in both creative/exploratory and
critical/developmental thinking.

Build a feeling of individual control over what is to be done
and how it might best be done by encouraging individuals to
have choices and involving them in goal-setting and decision-
making processes.

Support the learning and application of specific creative
problem solving techniques and skills in the classroom and on
tasks which are appropriate.

Provide an appropriate amount of time for the accomplishment
of tasks and provide the right amount of work in a realistic
time frame.

Provide a non-punitive environment by communicating that
you have confidence in the individuals with whom you work.
Reduce concern of failure by using mistakes as positives to
help individuals realize errors and meet acceptable standards
and provide affirmative feedback and judgment.

Recognize some previously unrecognized and unused
potential. Challenge individuals to solve problems and work
on new tasks in new ways. Ask provocative questions.
Respect an individual's need to work alone or in groups.
Encourage self-initiated projects.
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9) Tolerate complexity and disorder, at least for a period. Even
the best organization and planning requires clear goals and
some degree of flexibility.

10)Create a climate of mutual respect and acceptance among
individuals so that they will share, develop, and learn
cooperatively. Encourage a feeling of interpersonal trust and
teamwork.

11)Encourage a high quality of interpersonal relationships and be
aware of factors like: a spirit of cooperation, open
confrontation and resolution of conflicts, and the
encouragement for expression of ideas. (pp. 19-20)

In his book Guiding Creative Talefftorrance alluded to some general goals for

educators that include a healthy individuality and development of conditions that wi
encourage creativity in the classroom, thereby counteracting pressurd tegr@ssion

to mediocrity. These essentials to creative classroom environments i(ilcjude/arding
diverse contributions, (2) helping creative persons recognize the value aineir

talents, (3) avoid exploitation, (4) accept limitations creatively, (5) dpuainimum

skills, (6) make use of opportunities, (7) develop values and purposes, (8) hold to
purposes, (9) avoid the equation of divergence with mental iliness or delinquency, (10)
reduce emphasis on sex roles, (11) help students learn to be less obnoxious without
sacrificing their creativity, (12) reduce isolation, and (13) help studests how to cope
with anxieties, fears, hardships, and failures.

According to Amabile (1983), of all the social and environmental factors that
might influence creativity, most can be found in some form in the classroom. Aithoug
these factors may be higher in educational environments, it is likely easoesttrol
them there. Three factors that have a direct impact on educational environmestgre pe

teacher characteristics and behavior, and overall classroom climate. udately, peer
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pressure in classrooms can undermine creativity, as students tend to want to cotiform w
their peers, thereby inhibiting willingness to take risks in exploring new paths
solutions.
In reference to the effects of teacher characteristics onwtgdiitle research
has been recorded on the topic. However, research does suggest that teacher attitudes
might be conducive to student creativity. Teachers’ beliefs in student autonomydshowe
a positive correlation with student preference for challenge, curiosity, and fiesir
independent mastery. Interestingly though, 1962 research conducted by Getzels and
Jackson suggests that teachers often view creativity among students aobwthdue
to playfulness, humor, and independence that may be difficult for teachers to control.
While few teacher characteristics have been researched, much resedvebrha
conducted in the area of classroom environments that might increase greativit
Openness in the classroom, which includes characteristics of flexibilitiergtchoice,
curriculum integration, and small or large group activities, was comparediitiotnal
classrooms that concentrate on the likes of group reading and math drill. It was
interesting to note that results from these studies suggest that tradittmsaboms were
less conducive to creativity than openness in the classroom, further clatifging
intrinsic task motivation is encouraged through a relative lack of extrinsitraims
When students are free from pressures of pleasing the teacher, doindhbattgher
students, winning good grades, or meeting deadlines, they are more apt to excel in

innovative exploration with materials and ideas (Amabile, 1983).
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One researcher observed two important features in how teachers hartdlgycrea
education in the classroom. According to Gehlbach (1987), teachers may have provided
students with opportunities to be creative more often than they have provided genuine
instruction in the process. In addition, creative opportunities have typically been
confined to the visual arts and written composition. He further suggests that these ar
contributing factors to reasons why conventional approaches to the development of
children’s creative skills may have failed.

Effective instruction consists of more than merely providing students with an
opportunity to learn. Therefore, the design of effective instruction must go beyond the
mere provision of opportunity (Gehlbach, 1987). Three things are typically included in a
guality instructional design. First, the learner is systematicafipsed to the knowledge
or skill to be learned. Second, the learner is engaged in some form of activespébtic
that knowledge or skill. Third, the learner is provided with feedback, usually by the
teacher, regarding the quality of that practice. Ultimately, qualityictsdbn involves
exposure of the learner to material or skills in a powerful enough manner that the
probability of successful practice is high (Gehlbach, 1987).

Another aspect of creativity that could be classified as environmental is the
acquisition of cognitive skills that lead to creative thinking. These skilladecl
problem recognition, problem definition, generating possible solutions, testingss)ut
and selection of the best solutions (Gehlbach, 1987). Attention must be given to the

transfer of these skills as students are taught to self-monitor and @taetic. Ideally,
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these skills will be infused into the curriculum rather than taught in isolatcopéS
1998). Through personal assessment and deliberate intervention, individuals can
enhance creativity styles, thus increasing levels of creative adsbmpht (Treffinger,
1995).

The question then becomes one of which educational experiences result in an
increase in creativity levels of students (Scope, 1998). According to Torf&Wwd (
educational experiences can be designed to teach children how to think gredtel
further maintained that most successful approaches in the process arbdahosmlve
both cognitive and emotional functioning, provide adequate structure and motivation,
and provide opportunities for involvement, practice and interaction with teachers and
other children.

The success of an educational environment often hinges on the adaptation of
teaching to learning differences among students (Baker, Hoover, & Rudd, 2000).
Maraviglia and Kvashny (2006) credit Guilford with the conclusion that too crafcah
environment is deadly to creative thinking. Therefore, a learning environment that
promotes student creativity must include teachers who are adept at enhancing the
creativity skills of their students. It is the teacher’s responsibiligngure that students
experience an environment that fosters creativity, while covering statdated learning
objectives.

One problem that teachers at the secondary level face is that teachers are

generally more specialized in one or two subject matter areas, but maftearkar
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from being experts in these subject areas. Sometimes students, espethally
secondary level, quickly outdistance the teacher in competencies relatgdlyo hi
specialized topics in a given subject area. As teachers feel challengaeddntsivho
have surpassed their upper levels of expertise, it is common for teachéssnjat & put
the reins on these students. This often unconscious effort on behalf of teachers is
contradictory to the necessary development of the next generation of leaders and
creativity producers (Renzulli, 1982). According to Renzulli, the antidote for this
dilemma is for teachers to become true experts in the basic skills ofréeesrad
expertise. This expertise involves knowing knowledge structures, as chaeachsriz
certain organizational patterns, human and material resources, research metdhods
techniques, and vehicles for communicating findings with those who share a mutual
interest. In addition, teachers must demonstrate a true willingness to helpsstodatat
resources, open doors, and knock down barriers as they occur.

Couger et al. (1993) refer to five key factors to ensure a creative climate Th
factors include (1) a secure environment with minimal administrative enéerée, (2) an
organizational culture that makes it attractive and easy for people to disoavsolve
problems independently, (3) rewards for performance structured to minimize tleesha
that intrinsic motivation will be contaminated, (4) willingness to take riskke
targeted areas for creativity and innovation, and (5) providing individuals with formal

and informal training to enhance creativity.
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Certain teacher training programs, including the Purdue CreativitydPnogne
Productive Thinking Program by Covington, and the Ginn Reading 360 Program by
Clymer, are examples of programs designed to train teachers to raiseetltd lev
creativity among their students. These programs are designed to presenrts stittie
problems that require creative solutions, thereby providing students with eractie
development of these creative solutions. By taking advantage of tested and proven
professional development opportunities, that compliment the creativity tisét @sihin
each of us, teachers can rest assured that they will be equipped with the pegelssar
to meet this challenge.

Scott, Leritz, & Mumford (2004) suggest that while creativity training progra
may vary somewhat, they should all address aspects of creativity thaleiihergent
thinking, problem solving, and meta-analysis of a range of programs and techniques
Basadur and Hausdorf (1996) stated that a change in attitude should alsoawsult fr
training in CPS. Results of reports on the effects of training for attituchiaage
indicated a change of behavior as well, resulting in greater productiatyhelextent
that individuals value new ideas, do not have negative stereotypes, and are not too busy
for new ideas, they are more likely to engage in creative behavior. Tlegregirould
be the role of the teacher to provide these scenarios that induce creatmity students
in their classrooms.

Feldhusen and Goh (1995) conclude that effective environmental conditions

should be arranged to be conducive to change, flexibility, and openness, with an
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emphasis placed upon domain or subject specific topics. Due to its complexity,
accessing creativity should probably be viewed as a long range developpnecésis.

This process should be one that leads from actualization of childhood creative potential
into adult achievement. By providing this type of creative educational environment
future generations will be well supplied with individuals capable of arrivisglations

to the complex problems of the future (Isaksen et al., 1994).

Summary of the Four P’'s Approach to CPS

Creative performance can be viewed as the result of simultaneous ioteract
among several components of creativity. As researchers examine the né#tere of
individual, the process, the product, and the press (environment); this interactian result
in various levels and styles of creativity (Maraviglia & Kvashny, 2006). Aifter forty
years of examination of factors which enhance creative thinking, these aut®rs ha
suggested three specific guidelines for approaching the topic. To beuia, act
involvement and practice must take over where theory leaves off. Theory is nesming
if it never results in affirmative action. Second, deferring judgment offtbet® of
creativity will help prevent premature judgment and early closure. Third, devglapi
environment that encourages creativity will help individuals minimize, or pgssiboid,
roadblocks to the process. According to Maraviglia & Kvashny (2006), “Man is happiest
when he is creating. In fact, the highest state of which man is capable liesiedtiee

act.” (p. 8) An open, safe environment for reinforcement of ideas and responses, coupled
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with non-punitive atmosphere of mutual respect and acceptance, encourages spontaneity,
a key ingredient of creativity. In addition, without denying that there aterlzetd

worse procedures that schools may adopt, in the long run, for the procedures and
practices of classrooms to be truly effective, they must reflect bold rilginkee reign of

the imagination, and creativity in performance. Finally, this support must notanby c

from the school, but from the community and culture at large (Getzels & Jackson, 1962).

The History of CPS

CPS has been identified as one of the more effective problem solving models.
This model stems from the original work of Alex Osborn over fifty years ager e
past fifty years of research and development on CPS, many important contribatrens
been made by those interested in developing this talent (Isaksen & Treffinger, 2004).
This developmental process has been a gradual, systematic approach thed éroer a
group of scholars linked by institutional and foundational linkages. Today, the CPS
process has been successfully applied in a variety of educational settorgganariety
of age groups, ranging from early childhood through adulthood (Treffinger, 1995).

The developmental process of the CPS model consists of a “family” of
approaches that emerged from a common foundation over a period of several decades
(Isaksen & Treffinger, 2004). By examining the CPS model from a historical

perspective, those interested in the topic can get an idea of the substantial amount of

59



Texas Tech University, Kim Darwin Alexander, May 2007

research and theory that has gone into the current model, as we know it todan (&aks
Treffinger, 2004).

During its origin, Alex Osborn’s motivation for creating the CPS model was to
create new and useful solutions for enhancing problematic situations (Osborn, 1953). He
was one of the first researchers to publicly state his belief that eveonperssesses
creative potential. Osborn advocated that imagination and judgment, charasterist
possessed by all in varying degrees, are two of the main essentialafmitgrelt is on
that original theory of individual creativity that the focus of CPS is based today
(Treffinger, 1995).

Osborn was a pioneer in CPS for the education profession as well. In the mid
1950’s, he teamed with Sidney Parnes, another pioneer in the field of creative problem
solving. Together, these two researchers developed the original five promesls

which became known as CPS model (Version 2.2). Figure 2.1 illustrates this version.

OSBORN-PARNES
FIVE-STAGE CPS MODEL (v 2.2)

S

E O C
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E V O N N
M | RV G

T E E

Y S
Source: Noller, Parnes, & Blondi, 1976

Figure 2.1. Osborn-Parnes Five Stage CPS Model (Version 2.2)Footnote: F-F=Fact
Finding; P-F=Problem Finding; I-F=Idea Finding; S-F=Solution Finding; A-
F=Acceptance Finding
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According to Isaksen and Treffinger (2004), research evidence from thisv€reati
Studies Project established the Osborn-Parnes approach to creative problegiasodvi
viable method for the deliberate and intentional development of creative behavior. This
model included the stagesfedct-Finding, Problem-Finding, Idea-Finding, Solution-
Finding, and Acceptance-Findin@reffinger, 1995). During the sixties and seventies,
Parnes and Osborn teamed with other creativity pioneers, Noller and Biondi, to design an
application process for the CPS model in the form of an academic program deboth t
undergraduate and graduate levels of higher education (Treffinger, 1995). As Parne
began to provide resource materials for those interested in facilitatingt@egaime
apparent to these researchers that the more CPS education that students hadicomplete
the more creative tendencies these individuals had developed. In addition, individual
differences based on student learning styles and individualized instructemde
apparent.

As a result of these findings, Isaksen and Treffinger implemented a Cognitive
Styles Project to provide deeper investigation into the effects of these rappdrédual
differences. Particular emphasis was placed on the investigation ofivegiyte and
climate for creativity when learning and applying CPS. Also, a sixtje Si#ess-

Finding, was added to the CPS model in 1985 (Isaksen & Treffinger, 1985). In addition,
they broadened the scope of the Fact-Finding stage and renddaga-Finding In
addition, these six stages of CPS were further refined by clusteringnteethriee

categories of: (1) Understanding the Problem: Mess-Finding, Data-Findohg, a
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Problem-Finding, (2) Generating Ideas: Idea-Finding, and (3) PlanningfamA
Solution-Finding and Acceptance-Findi(iTreffinger, 1995). Figure 2.2 represents the

new CPS model (Version 3.0) created by Isaksen and Treffinger in 1985. This model
modified the Osborn-Parnes approach by taking into account the new evidence regarding

individual differences and creativity climate (Isaksen & Treffinger, 1985).

CREATIVE PROBLEM SOLVING (v3.0)
Divergent Phase Problem Sensitivity Convergent Phase
Experiences, roles and situations ~ P'Verge ch :
allenge is accepted and
Elie SRR VO 2L L, =25 systemic efforts undertaken to
Openness to experiences; FINDING rgs ond to it
exploring opportunities. Converge P :
Data are gathered; the situation is
Sixe?/\r/n 'Siifsf_rc;rrgorprs%cﬂ:ﬁerem DATA Most important data are
imprgssion.s feelings eic are FINDING identified and analyzed.
collected.
Mrirtl?/e?r?sssalr?cliessljtst??beigﬁsmare PROBLEM A working problem statement is
generate ; P FINDING chosen.
Many alternatives and possibilities
for responding to the problem IDEA FINDING Ideas that seem most promising
statement are developed and or interesting are selected.
listed.
Manv possible criteria are Several important criteria are
form}lljlgte d for reviewina and SOLUTION selected to evaluate ideas.
evaluating ideas 9 FINDING Criteria are used to evaluate,

9 : strengthen, and refine ideas.
Possible sources of assistance Most promising solutions are
and resistance are considered; ACCEPTANCE focused and prepared for action.
potential implementation steps are FINDING Specific plans are formulated to
identified. implement solution.

NEW
i [\( CHALLENGES f S

Source: Isaksen, S.G. & Treffinger, D. J. (19&5kative Problem SolvingThe basic course. Buffalo, NY:
Bearly Limited

Figure 2.2. CPS Version 3.0
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As researchers continued to study the impact of CPS, they began to examine the
process in a variety of settings and specific applications. According setsakd
Treffinger (2004), the results of these studies provided five significant findeggsding

the effectiveness of CPS. The findings include:

1. Itis possible to make a difference with CPS for many kinds of
complex creative opportunities and challenges across a wide
variety of contexts and situations. Put simply, “CPS works.”

2. There were many unanswered questions about how people
might improve their effectiveness in applying CPS in response
to their own needs and the varying demands of groups, tasks,
and contexts. Put simply, “CPS could work better and in
different ways.”

3. Effective applications of the CPS process involved dynamic
interactions among many factors, including people, outcomes,
climate, and methods, rather than a static, invariant process.
Put simply, “CPS is a suite of tools that can be used in many
and varied ways.”

4. People who were exposed to CPS chose to use selected parts of
the overall process based on their assessment of how the stages
or tools might naturally help them deal with a certain task of
challenge. Put simply, “People preferred to apply CPS in
natural, comfortable ways.”

5. When we examined numerous case studies of CPS application
we observed that people commonly used CPS to clarify their
understanding of problems, to generate ideas, and/or to plan for
taking action. We concluded that the six stages of CPS could
be clustered into three main sections or components. Put
simply, “People often chose to apply parts of CPS that met
their needs.” (Isaksen & Treffinger, 2004)

As a result of these findings, these researchers were prompted to change the
description of the CPS framework again. This time it was adapted to make it more
workable and to reflect the ways in which it was being used by its practitiodiersion

4.0 of CPS organized the six CPS stages into three main categories of probieg sol
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components that were based on how individuals naturally behaved. Figure 2.3 is used to
depict the three major categories and six stages in the CPS processl &vdlvad

(Isaksen & Treffinger, 2004).

CPS COMPONENTS AND STAGES (v.4.0)

Understanding the Problem

Diverge | Seeking opportunities for problem solving
Mess-

Finding Establishing a broad, general goal for problemiaglv
Converge
Data- Examining many details, looking at the mess frormyngewpoints.
Finding Determining the most important data to guide probteevelopment.
Problem- Considering many problem statements.
Solving

Constructing or selecting a specific problem staeim

Generating Ideas

Idea - Producing many varied and unusual ideas.
Finding Identifying promising possibilities, alternativesaptions having interesting
potentials.
Planning for Action
Solution- Developing criteria for analyzing and refining prismg possibilities.

Finding Choosing criteria, and applying them to selecgrgjthen, support, promisin
solutions.

(o]

Acceptance- | Considering possible sources of assistance /rasistand possible actions
Finding for implementation.

Formulating a specific plan of action.

Adapted from Treflfinger, D.J., & Isaksen S(6992). Creative Problem Solving: An Introduction.
Sarasota, FL: Center for Creative Learning

Figure 2.3. CPS Version 4.0

In 1987, as a result of the constructivist movement in education, Isaksen and
Treffinger began to discover the importance of flexibility when using the CP8gstoc

This constructivist approach argued that each individual must construct his or her own
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process approach in a personally meaningful way (Brooks & Brooks, 1993). As a result,
the principles of intentional and purposeful cognition and the importance of creating
personal meaning in one’s approach were incorporated into the CPS model, in an attempt
to enhance its power and practicality. The graphics of this model took a descriptive
approach to describe the necessary inputs, actual cognitive processes, and théoutputs
each of the three components and stages of CPS. At this stage of CPS model
development, it was also implied that the components, stages, and phases might be used
in a variety of different orders or sequences. Figure 2.4 provides a graphiatithmst

that problem solvers may not always need all the steps in the process, suggaisting t

there might be tasks for which other methods might be just as effective ats@#a8r{

& Treffinger, 2004).

COMPONENTS OF CPS (v.5.0)
GENERATING

‘ IDEAS

PLANNING
FOR ACTION

Source: Isaksen, S.G., et. Al. (1992urrent approaches and applications of problem isglvA focus on facilitation.

Buffalo, NY: Center for Studies in Creativity.

Figure 2.4. Components of CPS Version 5.0

UNDERSTANDING
THE PROBLEM
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Another contribution to CPS, for which Isaksen and Treffinger can be credited, is
in terms of problem definition. As opposed to traditional views of problems from a
negative perspective, these researchers redefined CPS problems as ojgsoatuohit
challenges for successful change (Isaksen & Treffinger, 1985). Accadadihis
viewpoint, as people face daily challenges, these challenges represent opesiftami
personal and professional growth. Therefore, a problem might be considered any
important, open-ended, and ambiguous situation which requires examination of options
for potentially successful solutions (Treffinger, 1985).

In 2000, Isaksen, Dorval, and Treffinger once again began to introduce significant
changes into the language of the CPS framework. The Understanding the Challenge
component was transformed into three stages of Constructing Opporfubiésing
Data, and Framing Problems. Constructing Opportemiosv involves the generation of
broad, brief, and beneficial statements that help set the principle directioobéemr
solving efforts. The stage of Exploring Data now includes generating and amggwerin
guestions about significant information, feelings, observations, impressions, and
guestions about the task at hand. The stage of Framing Problems now involves the
framing of a problem statement to serve as a focal point of subsequerst @aksen &
Treffinger, 2004).

In addition to major modifications to the component known as Understanding the
Challenge, the major components of Generating Ideas and Preparingitor #lsb
underwent minor changes. The Generating Ideas component and its stages began to

include the formulation of varied, unusual options for response to problems. Included in
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the Preparing for Action component are now the two stages of Developing Solutions -
analyzing, developing, and refining positive options and Building Acceptancechsegar
for potential sources of assistance and resistance while identifyingnitdliuiactors for
successful implementation (Isaksen & Treffinger, 2004).

Finally, after modifying the language of existing components, a new component
of Planning Your Approach was also added to the process. This component became an
integral part not only of the graphic part of the CPS framework, but in practicelas wel
Planning Your Approach is now used to in two facets. First, it is used as a management
component to guide problem solvers in the analysis of the situation. In additionsd is al
viewed as a process component to deliberately select the process components&and stage

in the overall CPS process (Isaksen & Treffinger, 2004).

Creative Problem Solving Model
(CPS Version 6.1)

From its inception over fifty years ago, the approach to CPS today has evolved
into an effective framework supported by theory and research and built upon five
fundamental principles. These five fundamental principles include the beti¢ttha
creative potential exists among all people, (2) creativity can be eggdrassmong all
people in an extremely broad array of areas or subjects, (3) creativity ismfteached
according to the interests, preferences, or styles of individuals, (4) people canfunct
creatively, while being productive to different levels of accomplishmengaoifisiance,
and (5) through personal assessment and deliberate intervention, in the fornmsnof trai

and instruction, individuals can make better use of their creative styles, etirgince
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levels of accomplishment, and thus realize their creative potentials more fully
(Treffinger, 1985).

At its most basic level, the CPS framework involves techniques that haveeeither
divergent or convergent emphasis. These techniques provide a structured approach to
creative problem solving. Although structured, the steps in the process willustrgs|
they do in the natural problem solving process, based on the nature of the problem or
situation. Diversity is a key element to an effective CPS framewakdgs et al.,

1994).

According to Treffinger, Isaksen, and Dorval (2003), Creative Problem Sodving i
a proven, portable, powerful, practical, and positive model designed to assist in solving
problems and creatively managing change. The model is proven by over difsyofe
worldwide use and hundreds of published studies regarding its effectiveness and impact
It is portable in the fact that it is easy to learn and can be applied by meagyoaps in a
variety of organizations, settings, and cultures. It is powerful in the sensecduat i
stimulate important and lasting changes in life and work. It is praatithéisense that it
can be used to deal with every day challenges, as well as long term csabeilg
opportunities. Finally, it is positive from the standpoint that it can unleash credéné
and focus constructive thinking.

As a result of the development of the most recent version of CPS 6.1, these
developing researchers have moved toward a more flexible view of the CPS ph&gess

a result of this new process perspective, researchers have moved awayisexn @ é-
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determined sequence of steps in the process, and toward a more personalizee@ssess
of each individual situation. This most recent assessment of the process inclugis anal
of intended outcomes, people, situations, and methods. This new process has been
labeled Task Appraisal (Isaksen et al., 1994). According to Isaksen and Treffinger
(2004), the CPS system can now incorporate productive thinking tools for the generation
and focus of options, the CPS process components and stages, as well as the CPS
management component, and its integrated application. In addition, the inclusion of a
diagnostic tool to stylistic characteristics relevant to problem solving/leteas also

been included in the model.

According to Treffinger (1995), the CPS framework is not a simple, stepepy-st
model in which every group can successfully deal with any problem by merelygunnin
through a prearranged set of steps. On the contrary, successful use of the tB&8ay’s C
model requires the investment of a substantial degree of reflection, imawgjnati
judgment, and energy into creative problem solving efforts. However, this fraknewo
does provide one with a structured set of operational resources to draw upon, on an as
needed basis.

The components of the CPS framework, depicted in Figure 2.5 below, include the
four major components and the six specific stages of those major components.leél detai
examination of these major components, as well as the six specific stdygaghase
major components, will be conducted throughout the remainder of this review of the

literature.
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CPS v6.1™ FRAMEWORK

Generating
Ideas
Generating
/\ Ideas
Constructing Designing Develoni
Opportunitie Pr eveloping .
ocess Solutions Preparing
Exploring
Datz for
Framing Building ‘
Prohlem Acceptanc Action
Appraising

Task:

Understanding the
Challenge

PLANNING YOUR
APPROACH

Figure 2.5. Elements of a Graphic Representation of CPS as a System * Adapted fr
CPS Version 6,1(Isaksen, Dorval, and Treffinger, 2000)

The history behind the past fifty years of development of the CPS model isdicate
a pattern of continuous refinement and ongoing commitment in the process of seeking
new directions and examining the process from different perspectives. However, t
model will never be complete. The developers of this model continue to demonstrate a
commitment to the promotion of continuing research, development, and evaluation of
CPS components, stages, tools, and meta-cognitive elements (Isaksenr&direff
2004). The remainder of this literature review will focus on the four major components
and the six stages that underlie these components, as well as the evalugbiomecdrof

the CPS process.
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Understanding the Problem

This component of CPS involves gaining a clear focus on one’s problem solving
efforts. Often in the CPS process, a major breakthrough may occur simplyubpgns
that the right problem or situation is being addressed (Isaksen et al., 1994). Asda resul
further revisions to the CPS model in 2003, these researchers began referring to this
component as Understanding the Challenge (Treffinger et al., 2003). Although many
researchers choose to approach Problem-Finding as a first, but separatethgtep t
problem solving approach, the CPS model does not allow that distinction. According to
the CPS model, the task at hand is analyzed initially to determine if a problem or
situation exists. This analysis may include outcomes, people, context, and
methodological options. Only after this analysis is complete will the m&&r C
component of Understanding the Problem become necessary, if relevant. Once it has
become apparent that the situation in question needs clarification, the problemvéblver
begin one or more appropriate stages of the Understanding the Problem compdreent of t
CPS model (Treffinger, 1995).

As previously mentioned, the newest stage of the component of Understanding
the Problem is Mess-Finding. According to Treffinger (1995), a mess is @, o,
and beneficial statement of a direction for problem solving. This stage usualiypéesc
the focus of the problem solvers’ challenge, as many perspectives aliaekdoring
this closer look at the situation. During this stage, the situation is usually hroayl,
and ill-defined. Also, there are usually a wide variety of tasks at this stadehaving

the potential for a mess (Isaksen et al., 1994). Revisions to this stage of the CPS

71



Texas Tech University, Kim Darwin Alexander, May 2007

component in 2003 resulted in the model now being referred to as Constructing
Opportunities. The benefit of this stage of the model to problem solvers is thatva all
them to focus energy on positive directions and move forward with confidence and
enthusiasm (Treffinger et al., 2003).

Another stage of this component is the compilation of facts, opinions,
impressions, concerns, paradoxes, and circumstances under consideration. §fs stag
accurately named Data-Finding. The question of who, what, when, where, how, and why
are posed during this phase, in an attempt to identify key data necessaayifioatbn
of the specific concerns of the situation. This examination stage of the padlosss
problem solvers to gather information, perceptions, and feelings in an attempt to gain a
better understanding of the problem (Isaksen et al., 1994). During this convergent stag
of the process, clusters of significant data point to the best direction faneffemblem
solutions (Treffinger, 1995). The advantage of this stage in the process fetissro
as Exploring Datais that it assists problem solvers in locating current realities of the
task that help them to eliminate distractions from the goal of understandintuttmsi
(Treffinger et al., 2003).

A third stage in the Understanding the Problem component of CPS is Problem-
Finding According to Isaksen et al. (1994), this stage is designed to help the problem
solver develop workable, specific, and stimulating problem statements. During this
divergent phase of the component, specific questions are targeted as the focaltpeint of

effort. Many possible problem statements will be phrased in a positive way thhaugh t
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use of the “invitational stem” method (“In what ways might...” or “How might...”).
Through the effective wording of problem statements, a wide range of novel options,
concise but free from limiting criteria, will evolve (Treffinger, 1995). Namoonly
referred to as Framing Problems, this stage allows problem solvers tosestpailsnges
in ways that create enthusiasm for discovering and constructing crela@ase(Treffinger

et al., 2003).

Generating ldeas

The second major component of the CPS framework entails the generation of
ideas that hopefully will become solutions for the situation in question. Unlike the
multiple stages of the Understanding the Problem component of CPS, this component
concentrates on one major component of CPS. According to Isaksen et al. (1994), this
stage is used to develop many varied, new, or unusual ideas to determine a solution to a
previously identified problem or situation. Sometimes erroneously equated with
“brainstorming”, this component is used to develop clearly stated possibilities and
identify promising possibilities (Treffinger et al., 2003). This proceseeéldping
open-ended options is known as Idea-Findimhpis is another divergent stage of the
model which requires fluent thinking (producing many options), flexible thinkingefyari
of options), original thinking (unusual options), and/or elaborative thinking (a number of
detailed options). This divergent phase in the process is then followed by a convergent

phase, in which the results of the divergent process are clustered for examanati
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selection of the most promising options (Treffinger, 1995). Also referred to as
Generating ldeas, the benefits of this stage of the process to problers sotheat it
allows them to stretch their thinking by thinking “inside the box” in new ways, hasve

“outside the box” (Treffinger et al., 2003).

Planning for Action

The final major component in the CPS process involves the preparation and
development of identified options, in order to prepare for successful implementation.
The end product of this component is a plan of action to carry out the developed solution
(Isaksen et al., 1994). According to Treffinger (1995), novel or intriguing optiomsare
necessarily beneficial in the absence of productive thinking (pondering) on thieses.opt
The two specific stages of Solution-Finding and Acceptance-Finding areairnt@gnis
phase of the CPS process.

Solution-Finding entails working on promising ideas to analyze, refine, and
improve upon them (Isaksen et al., 1994). It requires intensive examination of potential
options prior to implementation. The principal focus during this stage is on refinement
and possibly even ranking of options. Condensed choices of the most manageable and
systematically effective products must be agreed upon during this stéxgepobtess
(Treffinger, 1995). According to Treffinger et al. (2003), the benefit of thistag
problem solvers is that it allows them to use practical tools to turn good ideas into

powerful solutions.
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The remaining stage of the CPS process, Acceptance-Finding, involvesha sear
for potential assistance, or possibly even resistance, to possible solutioonsdidgto
Treffinger (1995), this assistance may come in the form of people, placesalsater
time to support the successful implementation of the plan. Resistance may aso com
from people, places, materials, or things. Consideration of things that could potentially
go wrong aids the problem solver to overcome these sources of resistance bgfore th
become a roadblock to the proposed solution. Through the establishment of specific
methods to build support or overcome solutions, effectiveness is increased (Tireffinge
al., 2003). According to Isaksen et al. (1994), this stage deals with not only making, but
managing change. The emphasis is on the actual implementation of the solutions that
have been developed. Follow-through, commitment, and obtaining support for the
recommended solutions, while minimizing resistance, should be the focal point of this

stage.

Planning Your Approach

CPS is a powerful and flexible system to help organize, select, and apply the
necessary tools for effective problem solving. However, CPS is not a cureallyfand
all problems, needs or opportunities, and will not be as effective when used in a rigid and
automatic progression through a fixed set of strategies or steps. To neathinizalue
of the CPS process in problem solving, it is necessary to understand the people involved,
the type of challenge or situation, and the task upon which CPS will be focused (Isaksen

et al., 1994).
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Planning Your Approach is an additional main component in today’s Version 6.1
of the CPS model. Through this component, problem solvers are able to track their
thinking while it is occurring to avoid veering form the focal point of the situation.
According to Treffinger et al. (2003), this component customizes the solution ptoces
allow for a personalized approach in the application of the CPS model.

The first stage of this component, Appraising Tabk#ps problem solvers to
determine whether CPS is the best choice of instruments for dealing witircalaa
situation. Considerations at this stage include the people involved, the desireq tiesult
working context, and available methods. The advantage of this stage of the model is tha
it ensures the selection of the best people, resources, and methods for application of the
method, thereby increasing the chances of success (Treffinger et al., 2003).

By conducting a well designed task appraisal, the problem solver is able to
understand many things about the situation, thus avoiding a blind jumping in process that
could lead to misapplication of the process. This appraisal involves personal amentati
of the people, the situational outlook surrounding the task, and the actual features and
gualities of the task itself. Once this process is complete, the problem soltkera
enter the preparation phase of the CPS process with confidence that it is appmapriate f
addressing the situation or problem (Isaksen et al., 1994). The information in Table 2.1
depicts some of the potential costs and benefits of using CPS that should be given

consideration during the task appraisal phase of the process.
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Table 2.1.
Costs and Benefits of CPS.
COSTS & BENEFITS OF USING CPS |

Costs Benefits |
CPS requires honesty and a real need for Using CPS ensures productive action on
openness on the part of the client. meaningful challenges and concerns.

It takes commitment and energy for individual$iaving a common problem solving language

and teams to learn and apply the special CPSpromotes teamwork and helps people work

language, tools and process framework. across functions and disciplines.

CPS requires thoughtful and deliberate CPS is a flexible structure organizing many

planning to create unique pathways for use. tools and techniques and providing many
levels of application.

It takes self-control and courage to work CPS provides a productive and dynamic
beyond traditional, patterned or habit bound balance of divergent and convergent
ways of thinking. thinking.

Group CPS clientship takes more time and CPS provides for group ownership which
energy for convergence, decision making an builds commitment for implementation and
reaching agreement than working with an encourages the consideration of more factors
individual client. and information.
Using a CPS resource group requires effectiveePS allows for the use of a resource group to
and efficient communication and coordination encourage a diversity of perspectives,
to keep them focused on providing alternativegxpertise, and information to bear; decreasing
rather than owning the challenge. the likelihood of gaps or missed opportunities
for problem solving.
Source: Isaksen, S.G., Dorval, K.B., and Treffindged. (1994)Creative Approaches to Problem
Solving,Dubuque, IA: Kendall-Hun

Once that it has been determined that the use of CPS will be appropriate for the
situation in question, there are a number of considerations that must be made during the
design of the process (Isaksen et al., 1994). The final stage of this component and the
overall model is the Designing Process. During this stage, problem solgdleins
knowledge of the task and the identified needs of the situation to plan the CPS
components, stages, or tools that will be best suited to the attainment of the particula
goal. In choosing this approach, efficiency of effort is also increasedhwhturn will
increase chances for success (Treffinger et al., 2003).

Although the specific aspects regarding the client were explored duriigske

Appraisal, other considerations of clientship must be considered while designing the

77



Texas Tech University, Kim Darwin Alexander, May 2007

appropriate CPS model. According to Isaksen et al. (1994), levels of interest, iafluenc
and the need for imagination of the client should be investigated during this phase of the
process. It is important to the success of the process to know just how high of a priority
the task really is to the task owner. Influential factors, including the degrdedio w

people feel empowered to engage in problem solving, how power is perceived and used,
and how leadership is considered are also important factors in the design of thelmodel.
addition, knowing that the client is truly seeking something unique or different
(imagination) ensures the problem solver that creative thinking will be worth the
investment.

Role identification is another aspect of the design process that must be mapped
out initially. It is important to verify that each person assigned to a rolethasoaigh
understanding of how that role should unfold. Also, as a facilitator of the process, it is
imperative that this individual understands the function of this role, particulaghpup
settings. Prior to any CPS group session, the facilitator is charged withcspeci
assignments and the assurance of understanding among all participantsesdiuat
(Isaksen et al., 1994).

Gehlbach (1987) suggests four specific criteria that must be present in igsk des
for the task to be both genuinely instructional, as well as genuinely supportive tfecreat
thought. These criteria include (1) knowledge and skill requirements must be tivehi
repertoires of all learners, (2) task completion criteria must be statathally and

based on observable phenomena, (3) tasks should be solvable by means of a variety of
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specific learning behaviors, and (4) task completion must be challenging enough t
ensure that all learners will produce task products that are novel.

Finally, once the task appraisal efforts of background information regahging t
players and the situation have been evaluated, the final step in the design invefigs ca
consideration of the needs within the task and the CPS components that will most
effectively satisfy those needs (Isaksen et al., 1994). Major components of
Understanding the Problem, Generating Ideas, and Planning for Action, albrtgevit
relevant stages therein, will then be considered for implementation of the most
appropriate components. The information in Figure 2.6 accurately depicts the fwocess

planning to transform ideas into action (Isaksen et al., 1994).
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PLANNING TO TRANSFORM IDEAS INTO ACTION

NEED CPS COMPONENT CPS STAGE

PLANNING FOR ACTION
Helps you decide upon and strengthgn
options and effectively pan for their
implementation and use.

Is there a need for...
Transforming ideas into action?

Deliberate decision-making about Decision-Making
which options to consider for
development and use?

SOLUTION-FINDING
“Yardsticks” upon which to
measure options are generated

Strengthening and chosen; promising
Analysis and refinement of Options alternatives are analyzed and
selected options? improved

An improved understanding of the
forces in the situation which
influence implementation? ACCEPTANCE-FINDING
Factors which help or hinder the

A specific action plan to manage thé use of the solutions are produce
change? and considered; actions which
Action promote needed change are
identified and sequenct

Figure 2.6. Planning to Transform Ideas into Action

jon

Balancing Creative Strategies

Successful use of CPS involves knowing how to balance the use of both divergent
and convergent thinking strategies. Some situations may require greater srapbasi
divergent thinking and the additional time necessary for generating adddjditas.
On the other hand, some situations may call for an emphasis on convergent thinking,
when the need is primarily in the area of analysis, evaluation, and improvesadse(
et al., 1994).

Problem sensitivity is critical to effective implementation of the Cle8qss.

Each of the six stages in this process represents a very important parrofctss.
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These stages serve to exemplify the importance of efforts to searah #treking, and
consider many possibilities, otherwise known as diverging on the possibilities. T
process should then be followed by efforts to screen and select the most immortant
promising possibilities, also known as the convergent process. In the CPS process, it is
imperative that problem solvers learn to use effective methods for both gemeradi
evaluating ideas. Therefore, it is necessary to strive for reasonableebbédween the
divergent and convergent processes. This dynamic balance between these &iftdstive

is the single most important factor that makes the CPS process so powerful and
productive (Isaksen & Treffinger, 1985). The illustration in Figure 2.7 provides an
accurate depiction of the desired balance between the divergent and conveagesigbh

the Creative Problem Solving Process.
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CREATIVE PROBLEM SOLVING PROCESS

DIVERGENT PHASE

Experiences, roles and
situations are searched for
messes...

openness to experience;
exploring opportunities

Data are gathered; the situation
is examined from many
different viewpoints;
information, impressions,
feelings, etc. are collected.

Many possible statements of
problems and sub-problems are
generated.

Many alternatives and
possibilities for responding to
the problem statement are
developed and listed.

Many possible criteria are
formulated for reviewing and
evaluating ideas.

Possible sources of assistance
for resistance are considered;
potential implementation steps
are identified.

S

Figure 2.7. The Creative Problem Solving Process

PROBLEM SENSITIVITY

diverge

- MESS
".| FINDING

converar

DATA
“.| FINDING [.

PROBLEM -
FINDING |

IDEA
FINDING

SOLUTION
FINDING

ACCEPTANCE
FINDING

NEW CHALLENGES
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CONVERGENT HASE

Challenge is accepted
and systematic efforts
undertaken to respond
to it.

Most important data are
identified and analyzed.

A working problem
statement is chosen.

Ideas that seem most
promising or interesting
are selected.

Several important
criteria are selected to
evaluate ideas. Criteria
are used to evaluate,
strengthen, and refine
ideas.

Most promising
solutions are focused
and prepared for action:
Specific plans are
formulated to
implement solution.
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Guidelines for Divergence

Evaluating ideas as they are generated risks inhibition of the flow of ideas.
During the process of generating new options, stretching the search for unique
possibilities requires freedom from evaluation. Free flow of ideas, absentriyoforens
of criticism, allows an individual to maximize his or her creative potensak@en et al.,

1994).
According to Isaksen et al. (1994), researchers have several options at their

disposal during the process of generating options. These options include deferring
judgment, striving for quantity, freewheeling, or seeking combinations ¢égies.

Deferred judgment is simply postponement of analysis until a full menu of piesbil

has been made available for consideration. Although judgment is a necessargfaspec
problem solving, being too quick in this process reduces the overall creative pdtential
the best solution. An important concept behind striving for quantity is the belief that
guantity often breeds quality. In other words, the more available options from which one
may choose, the greater the chance that some of those options will be origmadrnt
freewheeling frees the problem solver from concern that some options may lokecahsi
wild or silly. Sometimes the wildest options may result in the greatestalef
effectiveness. Freewheeling stretches one’s boundaries, which is ngtessanbat

mental laziness, one of the most common obstacles to creativity in individualsy,Rnall
process commonly referred to as “piggy-backing” new connections from previous ideas
is a common method for effectively combining these other divergent stratathiasthe

CPS framework.
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One of the most commonly known, yet least understood, divergent techniques in
the CPS process is brainstorming (Isaksen et al., 1994). Often mistaken as being
synonymous with group discussion, brainstorming can be effectively used in angfstage
the CPS process. However, another common misuse of this process is the scenario in
which someone in the group deems it necessary to immediately find fault witk\alyy n
generated idea. The most effective use of the brainstorming technique usgailigs
the presence of a qualified individual to coordinate this process within a group of four or
five people. However, research supports the theory that when used correctly,

brainstorming can be a powerful tool in all phases of the CPS process.

Guidelines for Convergence

Although not as commonly associated with CPS as the divergent process,
effectiveness in the CPS process often mandates use of convergence. Just as
brainstorming is commonly misapplied within the divergent thinking process, the
convergent process is often abused as well. When individuals decide to swiftthaslam
door on the overall process and seek to find fault with options until only one option
remains, effectiveness often evaporates just as quickly (Isaksen et al., 1994).

According to Isaksen et al. (1994), three convergent thinking guidelines must be
applied when using convergent thinking to avoid misuse of this process. Affirmative
judgment is a process of focusing on the positive aspects of an option prior to focusing on
any limitations. As limitations are later considered, one should avoid the tendenity to ki

ideas by stating concerns in the form of questions, rather than derogatikesstate
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Deliberation is another specific tool for effective convergence in the GR8g%. This
systematic approach to analysis and refinement of options involves making delibera
choices regarding alternatives. Consideration of novelty is yet anothemnecoiad
approach to the convergent process. Avoiding the tendency to skip over novel ideas, in
favor of more conventional, less threatening options, ensures that the novelty sought
during the divergent process is nurtured during convergence. A final tip for masgmi
the effectiveness of the convergent process is to remember the importapigponci
“staying the course”. It is often difficult following a deliberate diwargthinking effort
not to lose sight of the original intent of the situational process. With many fi@xsgina
options from which to select, one must remain focused on the most important options.
Isaksen and Treffinger (1985) refer to the ALU technique as an effective wfeans
productive management of novelty ideas during the convergent phase of CPS. ALU
stands for Advantage, Limitations, and Unique Qualities. When considering advantages,
it is important that they be legitimate, even if one must stretch to find themnghe
consideration of limitations, it is important that they are formed as questi@meourage
the development of idea generation through overcoming weaknesses. By idgntifyin
unique or unusual elements from the divergent process, ALU seeks out novelty in ideas,
which is the primary purpose for CPS. While there are many effective tool$ tpacal
during the CPS process, these are some of the more commonly used as effective
strategies. The information in Table 2.2 lists some of the more commonly useidtools

CPS.
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Table 2.2.

Commonly Used Tools from the CPS Toolbox
CPS TOOLBOX

Divergent Tools Convergent Tools
Analytic Generation Isolating “Hilts”
These are tools in which you break an issi The technique is used to screen, select
into its parts or sub-parts to focus on and sort options which are intriguing,
generating ideas. These tools include interesting or especially useful.
attribute listing and morphological matrix.
Brainstorming Variations Highlighting
These are tools that modify Brainstorming Highlighting is used to condense or
to increase its range of outcomes and compress large numbers of options intq
broaden its use. These tools include more meaningful and manageable
brainstorming with Post-its and categories.
brainwriting.
Brainstorming Advantages, Limitations, & Unique

Quialities

Brainstorming is a group generation ALU provides a structured approach to

technique in which group members follow identifying the Advantages (strengths),
four basic ground rules to help increase tF Limitations (weaknesses) and Unique
number, variety, and novelty of options Qualities (novel or unusual elements) of
generated. an option.

Idea Checklists Paired Comparison Analysis (PCA)
These tools work within the existing flow of PCA is used to compare, rank, or
ideas to stimulate new thinking by asking prioritize options by comparing all
thought-provoking questions. These tools options against each other and making

include SCAMPER. evaluations about their relative sense of
importance.
Forcing Relationships Evaluation Matrix

A category of tools which uses stimulus tc The matrix is used to systematically
break the generation flow of options to analyze a number of options against
trigger novel of unusual alternative. These criteria.

tools include force fit and sensory search:

relationships.

Source: Isaksen, S.G., and Treffinger, D.J. (1988ative Problem Solving: The Basic
Course (2 ed.)Buffalo, NY: Bearly Limited
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Implications of CPS for Education

According to Brophy (1998), problems that can be solved through means
requiring creativity vary widely in complexity and knowledge needs, as wétiea
amount of divergent and convergent thought that must go into their solutions. CPS has
been used successfully in education from primary grades through higher edundtion a
even adult education, to train individuals to address those needs (Puccio, 1994).
According to Treffinger (1995), an outgrowth of continuing research and development in
the field of CPS has created new opportunities for application of the CPS model in
education. These opportunities include redefining its value, reexamining its gtyuctur
creating a need for proficiency in meta-cognitive skills, and the processfitihg CPS.

As the CPS process has become better understood within the field of education,
the need to move from teaching about CPS to using the process as a meaningfahapproa
for addressing important concerns facing education has evolved. The goBSt¢ra€
become to enable students to deal creatively and successfully with rehblignges.
With a growing emphasis in education upon authenticity, the most powerful application
of CPS for students is that it allows them to deal with real opportunities to devdlop rea
solutions (Treffinger, 1995). However, although motivating and facilitating tondi
make a difference in creative functioning, those differences are graatestost
predictable when deliberate teaching is involved (Torrance, 1972).

Along with real world opportunities for solutions, development at school has

stemmed reexamination of the steps in the process (Treffinger, 1995). Resdaavker

87



Texas Tech University, Kim Darwin Alexander, May 2007

discovered that specific steps in the process of solution development sound better in the
mock development of solutions to hypothetical, staged problems than they are applicable
in the real world of problem solving. A contemporary approach provides a moredlexibl
framework, with an “adjust as you go” attitude.

According to Treffinger (1995), CPS today calls for proficiency in variopesy
of meta-cognitive skills. These skills range from mastering creatidecritical thinking
tools to generating and analyzing ideas to the more complex skills of understanding
people, desired outcomes, and available resources. These meta-cognitilie skitise
heart of the CPS process and require deliberate attention, practice, andnagib tied
benefits of the process are to be maximized (Treffinger, 1995).

A final new development in the educational realm of CPS involves the necessity
to be able to profile personality characteristics and styles that infeffective creative
behavior. According to Treffinger (1995), by better understanding not only inhibiting,
but facilitating factors of a student’s creativity, the interrelationshiyéxen instruction
and assessment can be established. This new view toward educational passibilitie
CPS will allow researchers to more effectively evaluate and distinguisiedre
successful and unsuccessful CPS instruction.

Rose and Lin (1984) conducted a meta-analysis of long term creativity programs.
They concluded that over a period of more than thirty years, a variety of techmques a
instructional materials have been developed to facilitate creative thinkicgmmon

premise to all approaches is that through training, practice, and encouragethenise
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of creative skills, the degree of creativity manifested within individualsrcarase.
Admittedly, creativity is an innate ability that some individuals possess ategre
abundance than others. However, through a variety of teaching methodologies, in the
form of education and training, this innate ability can be stimulated and nourished within

all individuals (Rose & Lin, 1984).

Evaluating Creativity

In a study conducted by Scott et al. (2004), conclusive evidence of the
effectiveness of creativity training emerged. According to theirriggli creativity
training, which stresses the cognitive processes commonly believed to uodsatiee
efforts, can be positively impacted through effective instruction in crelagivavior.
These processes linked to the generation of new ideas, specifically problem-finding,
conceptual combination, and idea generation, were proven to be the most powerfully
influenced as a result of the training.

Furthermore, results of this same study suggested that since creedinityg is
often brief, it is unlikely that this type of training could develop expertise ingledf
creativity. However, it is more likely that creativity training equipdividuals with a set
of strategies for working with existing knowledge. Support for this argustemts from
the consideration that various training techniques are positively related tasesia
critical thinking, convergent thinking, constraint identification, and use of analogig

techniques, in which people are shown how to work with information in a systematic
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fashion, were positively impacted. On the contrary, however, techniques which require
less concrete guidance in the application of information, such as expressitesend
imagery, were negatively impacted (Scott et al., 2004).

According to Amabile (1983), most evaluation studies of CPS are limited to
informational demonstrations that train individuals to use deferment of judgment and, at
times, produce more and better ideas than untrained individuals. However, Feldhusen
and Goh (1995) maintain that the assessment of such a multidimensional construct as
creativity requires multiple channels of measurement such as tests and iegenitiese
measurement devices should measure not only the cognitive processes, mativations
interests, attitudes, and styles associated with the individual, but also the products
presentations, and performances that are all results of the creative process.
Environmental factors should also be taken into consideration, so that a multivariate
picture of the creative capacity of an individual is reflected as wellliteen & Goh,

1995).

Just as defining and identifying creativity within individuals can be chalgngi
due to its ambiguity, evaluation of this phenomenon can be equally challenging. In the
final analysis, because of the complexity of the topic, accessing crgatiotld be
viewed as a long range developmental process. However, this process showld lead t
adult achievement and actualization of childhood creative potential (Feldhusen & Goh,

1995).
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Most research implies that creativity is beneficial, since it enhanobtepr
solving, adaptability, self-expression, and health. Creativity is expresddtenent
ways in different domains, as evidenced by the study of domain differences of
personality, process, product, and press. Creativity has developed many diverse
applications. Creativity is applied widely, as it is viewed by many avmglforce
behind innovation and evolution, while providing original ideas and options. However,
creativity is also a reaction to the many challenges of life, asit aeffsists with problem
solving and even avoiding problems, in its reactive and proactive realms. While
creativity can facilitate problem solving, not all creativity solves prabland not all

problem solving requires creativity (Runco, 2004).

Student Satisfaction

One aspect of creativity that warrants evaluation is in the area of student
satisfaction. Researchers in the area of Creativity Education have cahttiatithe
process not only contributes to students’ ability to solve problems. Of almost equgal val
is the conclusion that Creativity Education adds to student satisfaction, leadimpte a
positive attitude toward school.

One exploratory study examined the influence of instruction in creativity on
students’ scientific investigative abilities. Getting pupils to cvedtiplan, perform, and
interpret their own experiments represents a substantial break from nolitrerted

teacher directed approaches to practical work. Results of this study indicted t
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teachers should move away from the teacher directed approach to a more open-ended
investigative approach. Competence in the performance components of planning and
communicating, and more specifically in strategies of problem identdicamd problem
formulation, were enhanced. An unintended result was also an increase in student
satisfaction, as students received more control over their learning (SAatrji{o, &
Wong, 2002).

In a survey of students at Buffalo State University College in 1969, five major
points of emphasis were noted in this regard. Most noteworthy, was the fact thatsstude
felt that their understanding of the material from other courses increasagbex the
learned skill of probing more deeply through the persistent questioning as to byy or
might | better my situation. Survey results also indicated the advantdgasning to
solve math problems creatively by breaking them down and considering a number of
different ways to solve a single problem. Students noted that learning philosopimgbeca
easier when the mind has been trained to think in a step by step process. In addition,
brainstorming for approaches to problems in physics resulted in the realihaiti dinet
first solution was usually not the result of the first idea. In psychology, ciagtents
noted that training in creativity had opened their minds to the problems of people and the
way in which they think, allowing for approaches to a problem from different directi
In political science, it was noted that thinking creatively enabled students toartiies
way people throughout the course of history had reacted to significant eventgallowi

students to imagine themselves in those historical situations. According t@arigdese
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other reported results of the research in Creative Education, it becomesree |efkili for
solving problems (Noller & Parnes, 1972).

In a study conducted to determine the effects of implementation of a problem
solving model for program development, student satisfaction levels were alsgedeas
Results of this study revealed that by focusing on problem solving heuristitsaskil
knowledge gained by students was not only beneficial to programming, but was also
easily transferable to other subject areas. Interestingly, in compaiitsosantier
semesters of instruction using more traditional instructional methodologiesecour
evaluations of the instructors and the course indicated greater student gatisfabtthe

course, its content, and methodology (Deek, Turoff, & McHugh, 1999).

Summary

The review of the literature of creativity supports the initial hypotheseshina
world is becoming increasingly complex. As modern conveniences abound, technology
has impacted most facets of life. While more opportunities exist today than &wer; be
the demands required to take advantage of those opportunities are also greaterthan e
(Runco, 2004).

Along with this continuing increase in complexity comes a continuing need to
improve the creativity within individuals, thus allowing individuals to successfigla}
with these complexities of life. The emphasis upon an increase in crealivefski

individuals also brings with it complex challenges. Creativity has often besrectto
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as one of the most vague, ambiguous, and confusing terms in education and psychology
(Marakus & Elam, 1997).

In an attempt to bring definition to creativity that will lead to the desiganof
effective educational program, which will develop and enhance the levelsaoVitye
within individuals, the topic has been subdivided. The ubiquitous Four-P’s approach to
the topic categorizes creativity into that of a person, a process, a product, assl, aipr
situation (Feldhusen & Goh, 1995). Through thorough examination of the complexities
of each of these aspects of individual creativity, researchers caracotoirately
determine the most effective approaches to use in addressing the identifisdithese
specific areas.

The CPS Version 6.1 brings further definition to the specific area of problem
solving in the overall process of creative development (Isaksen et al., 2000). By
categorizing this process into major components of Understanding the Problem,
Generating ldeas, and Planning for Action, and then analyzing stages witlein thes
components, a research based educational program can be designed. By adding an
overall summative phase of Planning the Approach to this model, educators are provided
with a model for the development of creative thinking strategies and techniqueanthat c
be designed to fit within the objective requirements of any curriculum areg aga
level.

As a result of this research-based, scientific approach to creativeieducat

teachers will be equipped with the necessary tools to address one of the masgicigalle
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problems ever to face this nation. The creativity levels within individuals, negéssa
effectively address the complex problems facing future generations, willjaeted in a
positive direction. As proven time and again throughout history, the well-being of this
nation’s constituency lies in the educational levels of its individuals. This refidve

literature serves to support that premise.
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CHAPTER Il

METHODOLOGY

Context of the Study

A long range goal of Roscoe ISD is to effectively implement CPS tgeésiinto
the instructional design of its course offerings across all subjectardagade levels. It
is anticipated that through an effective design, delivery, and evaluation otithys thte
positive impacts of CPS for the educational realm will be exemplified. Asul of the
positive impact of this study of the effects of CPS as an instructionalgstiate
Introduction to World Agricultural Science and Technology |, Roscoe ISD has a mid
range goal of developing a specific course in CPS to be implemented ‘éitgtmjé
level beginning in the fall of 2007. In further anticipation of the positive impacts 8f CP
Roscoe ISD intends to develop an active and aggressive teacher professional
development program. The focus of this professional development will be to train
teachers to effectively use CPS instructional strategies in the ptesenfaheir entire
curriculum in grades kindergarten through 12.

This study was conducted at Roscoe High School in the Roscoe Independent
School District, a small rural school district in the Rolling Plains region edtWWexas.
Roscoe ISD is a single campus district that contains three separate ckepadsents
within one physical location and a total current enrollment of 287 students. Roscoe

Elementary School includes grades kindergarten through sixth grade and haata curre
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enrollment of 135 students. Roscoe Junior High School consists of grades 7 and 8 with
an enrollment of 51 students. Roscoe High School consists of grades 9 through 12 and
has an enroliment of 101 students. The ethnic makeup of Roscoe ISD is 56% Hispanic,
41% Anglo, 2% African American and 1% American Indian. The socioeconomic status
of the student body is 62% free or reduced lunch and 38% regular.

The Agricultural Science Department at Roscoe High School offers faxeatit
agricultural science courses from the approved curriculum each seroester t
approximately 95 different students. Of these six course offerings, five cbtinges are
offered in only one section, while the sixth course, Introduction to World Agriclltura
Science and Technology | and Il are offered in two sections each fall @mdmang
semester respectively. All ninth grade students at Roscoe High Schootaledan
Introduction to World Agricultural Science and Technology | during the fall semnef
their freshman years and Introduction to World Agricultural Science and Tegynbl
during the spring semester of their freshman years.

This study was conducted during the fall semester of the 2006-2007 school year
in the two sections of the Introduction to World Agricultural Science and Technblogy
courses, which were offered to all ninth grade students in Roscoe High School during that
school year. There were 24 projected ninth grade students enrolled in thefaotirse
2006-2007 school year. Of that total, 4 special education students who were not tested by
the TAKS test were eliminated from the study, leaving a total of (n = 20). @Dthe

students, 4 were female and 16 were male; 7 were Anglo and 13 were Hispanichof whic
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5 were considered first generation Hispanics. Of the 20 ninth grade studentsietsst
were assigned to the morning section of Introduction to World Agriculturah&zend
Technology I, which was scheduled from 8:50- 9:35 a.m. The other 10 students were
assigned to the afternoon section of Introduction to World Agricultural Sciewce a
Technology I, which was offered from 1:05-1:50 p.m. This study took place in the
Agricultural Science Classroom, the Agricultural Mechanics Laboratadytlee

Agricultural Science Land Laboratory at Roscoe High School. This stadyg@anducted
during the same time frame when and in the same physical location in which Intsoducti
to World Agricultural Science and Technology | is traditionally offered, intimgot to

enhance the internal and external validity of the study.

Research Design

The research design selected for this study was an experimental, ragalomiz
subjects, posttest only, control group design (Tuckman, 1999). The rationale for this
design resulted from the fact that subjects for the treatment and contrpbgrere
randomly assigned by a computerized assignment process. In addition,¢hersefe
the treatment and control groups was done on a random basis as well (Tuckman, 1999).
The logistics for randomization of the students within the courses, and the randomizat
of the treatment and control groups, was simplified by the fact that all ninth grade
students at Roscoe High School enroll in Introduction to World Agricultural Scate

Technology | during the fall semester of their freshman years.
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Administrative assistance for this study was provided by the teacher eind thi
researcher. Occasionally, participants in the study were required to lzesgirearly or
stay late after class to complete phases of the classroom instrustrategies of the
study. Therefore, cooperation from the high school principal in adjusting daly cla
schedules was necessary on occasion. In addition, a specialist in the aragawéicur
and instruction from the Region 14 Education Service Center (ESC 14) in Abilene,
Texas, provided assistance with the development, implementation, and evaluation of
instructional strategies in the area of creative problem solving. Thategsts were
implemented with the randomly selected treatment group over the same auorribat
was administered to both the treatment and the control groups.

This study resulted in some threats to both internal and external validitynalnte
validity occurs when the outcomes of the study are a result of the systkmation of
the study, rather than some outside factor. Realistic threats to interddyvalthis
study came in the area of interaction as subjects in the treatment and gantps
realized they were receiving two different instructional approaches tarmne s
curriculum (Tuckman, 1999). To help offset this threat, the instructor and program
administrators attempted to remain as discreet as possible in regard tiffeeseces
until the conclusion of the study. Selection of subjects was not a threat because of
randomization. Other threats to internal validity, such as history and maturatenater
factors because of the use of a control group. Finally, experimental mortalibhoteas
threat, since all ninth grade students at Roscoe High School take this coursiénrefulf

of a local Roscoe ISD policy requirement.

99



Texas Tech University, Kim Darwin Alexander, May 2007

A study has external validity when the results obtained from the study can be
generalized in the real world to other similar programs or approaches. Atthiieat
external validity of this study occurred, as students in the treatment grozedehht
the intent of the effect was to stimulate more creativity among individuatswithin
that group. Another threat to external validity was found in the small number of subjects
in the study, which resulted in the study results providing less generalitywhthe
population (Tuckman, 1999). Other threats to external validity, such as selection bias,
were not threatening, since all possible members of this particular sasmgle
participants in the study.

In any experiment, there may be unmeasured variables that vary sysadigati
thereby confounding the results of the experimental manipulation (Field, 2000ysi&nal
of Variance (ANOVA) was considered as a means of increasing the prearsi power
of the data analysis. ANOVA treats potentially confounding variables aokontr
variables. This process neutralizes the effects of these variables on thee¢pe
variable, thereby separating out the potentially biasing charactetisid®nd to vary in
uncontrolled ways from group to group (Tuckman, 1999).

This experimental design was applied to ensure maximum experimental control.
ANOVA was incorporated into this design to provide increased statistical cdwtvabh
further equation of the experimental groups (Tuckman, 1999; Field, 2000). This
researcher believes that through this experimental design, the expericnatas and

statistical controls, coupled with the fact that the participants in the sterdyoomprised
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of the entire possible sample at Roscoe High School, resulted in the balancernécessa

achieve tenable results.

Population and Sample

The population for this study consisted of ninth grade students at Roscoe High
School who were enrolled in Introduction to World Agricultural Science and Technology
I. This course is a local requirement of Roscoe ISD that is offered eactnfi@éier,
stemming from the belief that students in this school district can gain suldstantia
academic benefit from mastery of the objectives outlined in this unique curricithum
addition, as a result of exposure to this agricultural science curriculum duringniiei
ninth grade year of high school, a high percentage of these students opt to take Additiona
agricultural science electives during their tenth, eleventh, and twedftle grears of high
school. Policy makers within Roscoe ISD believe that this additional exposhee to t
agricultural science curriculum and objectives will result in long termfhenia the
form of lifetime skills. Students will need to recall these skills on a regalsis in their
pursuit of true measures of future success.

A computer generated random assignment of these students (n=20) was made
after registration for the 2006-2007 school year was complete. Half of the 20 students
with TAKS scores were randomly assigned to the a.m. session of the course, while the
other half of that number was randomly assigned to the p.m. session. In addition to

random assignment of participants to each section, the two sections were randomly
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selected for distinction between the treatment group and control group, inraptate
further strengthen the experimental design of the study.

The modest size of the sample can be attributed to the fact that the sample was
comprised of the entire ninth grade class at Roscoe High School who had taken the
TAKS test. Although participants were not required to participate in the study, as
anticipated, 100% participation was achieved. A minimal amount of distinction was
made between the treatment and control groups by the teacher and administrators
Furthermore, no further reference to the study was made than what is requitedRB t
process, until the final results were compiled and tabulated.

All participants were presented with a Human Subjects Consent Form (Appendix
A) before the conclusion of the 2005-2006 school year in May of 2006. The additional
students, who moved into the District prior to the beginning of the 2006-2007 school
year, were administered the Institutional Review Board (IRB) consentdaring the
second class period of that school year on Thursday, August 17, 2006. Both the
treatment and control groups met on a five day per week (Monday through Friday) basi
for 73 days. The fall semester began on Wednesday, August 16 and the study concluded
on Friday, December 1, 2006.

As anticipated, all eligible subjects (n=20) participated in all phasestofge
(posttest only design was implemented for measurement of low-level, highdese
total cognition; pretest and posttest evaluations for creativity were uskdagsfaction
was measured by a pre-measurement, mid-measurement, post-measuragrenties

distinction was made between the treatment group and the control group in regard to
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test administrations. These tests were administered to determinesttveslevel
cognitive test questions, high-level cognitive test questions, total cognsisn te
standardized creativity tests, and student course satisfaction instrumemip. s@es for
the treatment group (n = 10) and control group (n = 10) were totally equal. Agctdin
McGregor (2002), if group sizes are not equal, un-weighted measures in the form of
estimated marginal means should also be reported in the results (Field, 1999).

It was assumed that the number of valid scores available for analysis during the
study would remain at (n = 20). The negative effects of mortality were notoa, feince
the course is a local requirement of Roscoe ISD. A student moving out of the district

would have been the only threat in this regard.

Procedures

Procedures for the design of this study followed a well planned, systematic
process of teacher and student development in the CPS process. The teacher was
instructed in the CPS instructional process in order to effectively presentrtioailom
to the treatment group in a manner that would positively stimulate theinverdaitiking
processes. It had been hypothesized that this stimulation of students’ qreate®ses
would lead to enhanced levels of creativity within those individuals, as evidenced by
distinctions between the treatment and control groups in posttest scores evébw-|
high-level, and total cognition, creative thinking and problem solving abilityelisas

course satisfaction.
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Teacher Development

Teacher development of skills in the CPS process began in the spring of 2006 and
extended through the summer and fall of 2006. A curriculum and instructional design
specialist from ESC 14 in Abilene, Texas had been contracted to assist in the pfoces
teacher training and development in CPS instructional strategies. Thidispeb=
agricultural science teacher, and this researcher conducted an indtalgrean Tuesday,

April 4, 2006. The context of this meeting was to set up a schedule for teachegtrainin
and the design of an effective set of CPS delivery strategies to be impdmmetiit the
treatment group for the study in Introduction to World Agricultural Science and
Technology | during the fall semester of 2006. As a result of that initigingee

additional meetings were scheduled and conducted on Friday, May 19; Thursday, June 8;
Monday, August 21; Tuesday, September 12; Monday, September 18; Monday,
September 25; Monday, October 2; Monday, October 9; Monday, October 23; Monday,
October 30; Monday, November, 6; Monday, November 13; Monday, November 20; and
Monday, November 27.

The purpose of those meetings was for the three of us together to develop a better
understanding of the CPS process. The incentive for those meetings was theianticipa
that it would be impossible to instruct others to become more creative if thertdathe
not have a good grasp of that concept himself. Specifically, teacher traicinded the
development of the teacher in the two major categories of creativity, divergent and

convergent thinking.
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According to Isaksen and Treffinger (1985), there are some specific groead rul
to follow when using the CPS process. The divergent ground rules include deferring
judgment, looking for a number of ideas, accepting all ideas, stretching thiaatnan,
allowing simmering time for new ideas, and seeking combinations of ideas. Convergent
ground rules consist of being deliberate, being explicit, avoiding premabste &)
taking the risk of examining difficult issues, developing affirmative judgirend
keeping the eyes on the objective.

In addition to becoming conditioned to the divergent and convergent ground rules,
the teacher was acclimated to the six stages of the CPS process, and ¢jemtdaret
convergent applications of each of these stages. These stages nmetsafinding, data-
finding, problem-finding, idea-finding, solution-finding, and acceptance-findinggésa
& Treffinger, 1985). Upon completion of experimentation with these concepts of the
CPS process, the teacher was equipped with instructional strategiesl@nénpng the

Introduction to World Agricultural Science and Technology | curriculum.

Student Education

The CPS strategies that students in the study learned were takenly fioiari

four major sources. These sources included Creative Problem Solving; The Basi Cour

(Isaksen & Treffinger, 1985), Creative Approaches to Problem Sofisagsen, Dorval,

& Treffinger, 1994), Managing Virtual Changes — A Guide to Creative Probtamng

in the Design ProfessigiMaraviglia & Kvashny, 2005), and The Creative Action Book

and GuidgParnes, Noller, & Biondi, 1977).
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One aspect of student instruction in CPS entails the same aforementioseaf area
divergent and convergent thinking, in which the teacher has been professionally
developed in the ground rules as such (Isaksen & Treffinger, 1985). Students
experienced both divergent and convergent activities in the stagessffinding, data-
finding, problem-finding, idea-finding, solution-finding, and acceptance-findinggésa
& Treffinger, 1985). Within these six stages of CPS, students received exposule to bot
direct and indirect instructional techniques. Direct instruction is a techniguelibaton
deliberate CPS training and educational programming, ranging from thenpatia few
basic CPS tools to more advanced levels of CPS facilitation. Indirect irstalct
strategies in CPS involve linking creative problem solving to other subject miatte
initiatives, in which the primary emphasis is on solving the problem. Simply sta¢ed, t
is a relevant and practical outcome for the student (Isaksen et al., 1994).

Another aspect of the CPS process that students in the treatment group gained
exposure to during this study is aesthetics (whole brain thinking). According to
Maraviglia and Kvashny (2005), most people have a dominant side of their brains, upon
which they tend to rely almost exclusively, thereby failing to develop the sittenf the
brain. The analytical (left) side of the brain is used by individuals who tend to use log
and reasoning to arrive at solutions. However, the intuitive (right) side of thedrain i
used most by individuals who rely on feeling or intuition to solve problems. Research
supports the conclusion that individuals who learn to exercise and use both sides of their

brains become more effective at arriving at solutions to complex problems. Tagerefo

106



Texas Tech University, Kim Darwin Alexander, May 2007

students in the treatment group were also exposed to activities and exbatisedt
students develop the less dominant side of their brains.

Finally, another aspect of the CPS process to which students in the treatment
group gained exposure was twofold in nature. First, the personal creativity of the
students was to be nurtured. Second, students gained experience with reaching and
implementing creative decisions. This aspect involved alternating back and forth
between “imaginative” (divergent) thinking and “judicial” (convergent) thinkidgller,
Parnes, & Biondi, 1976). A “learning by doing” atmosphere was designed to allow
students to act creatively in the process of arriving at creative solutiorabterps or
situations. Internal and external factors that stimulated the imamnaére also
employed during this part of the process. Students gained self-confidence, omtivati
open-mindedness, and greater expression of curiosity, consciousness of efeatse
sensitivity to problems, and an increased ability to produce original, qualitytideas
lead to solutions, as a result of these CPS activities (Noller et al., 1976). A sobiedul
the stages of the CPS treatments that were administered by day, week, anthpses

visualized in Table 3.1.
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Table 3.1. Schedule of CPS Stages by Day, Week, and Phase.

Week Phase Stage of CPS
M-F D-F P-F I-F S-F A-F

1 Divergent w w

Convergent w w
2 Divergent t-w m m w

Convergent t t-w-f m m w
3 Divergent m

Convergent m m-t-w-r W-r f
4 Divergent w-f w w W W-r w

Convergent w w w w W-r t-w-f
5 Divergent t-w m-t-w m-t-w

Convergent t-w t-w t-w r
6 Divergent f t-w-f t-w

Convergent f t-w-f t-w r-f m-r
7 Divergent m-w m-w m m-w-f m-f m-f

Convergent| m-t-r m-t-w m-t m-t-r-f m-t-r-f m-t-f
8 Divergent t-w-r-f | tw-r-f | twer-fo | twer-f t-w-r-f t-w-r-f

Convergent| t-w-f m-t-w-f | t-w-f t-w-f t-w-f t-w-f
9 Divergent W-r t-w-r W-r W-r w-r-f W-r

Convergent| w-r t-w-r W-r W-r w-r-f W-r
10  Divergent m t-w t-w

Convergent m f r
11  Divergent m-w-r-f m m-f

Convergent t t-w-r-f m f
12  Divergent t-w-r m-w-r w-r-f w-r-f

Convergent t-w-r m-w-r w-r-f r
13  Divergent m-w-r-f W-r m-t

Convergent m-f m-t w-r-f t
14  Divergent m t-w-r-f w-t m-w-t w-t

Convergent m-t w-r-f w-t m-w-t m-t-w-f
15 Divergent m m w w

Convergent m m-t m-w m-t m-w

M-F = Mess-Finding, D-F = Data-Finding, P-F = PexbtFinding, I-F = Idea-Finding, S-F = Solution-
Finding, A-F = Acceptance-Finding.
m = Monday, t = Tuesday, w = Wednesday, r = Thurstla Friday.
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Data Collection

The data for this study was collected in the fall of 2006. The pretest data for
creativity was collected during the first week of school, which began on Wegnesda
August 16 and ended on Friday, August 18. A measurement of student satisfaction was
also administered in the form of a pre-measurement during the first week efitbster,
again at the mid-way point, and at the conclusion of the study, to compliment student
descriptive measures.

The actual experiment was conducted over the course of approximately 16 weeks
during the semester, which began on Wednesday, August 16 and ended on Friday,
December 1. Posttest data to measure low-level, high-level, and totalaognibng
the subjects were collected at the end of the study, which concluded on FridaybBrecem
1. At the conclusion of the 16 week instructional period, posttests were conducted during
the week of Monday, November 27 through Friday, December 1. These posttests
consisted of low-level, high-level, and total cognition, creativity, and a measot®f
course satisfaction.

The course was delivered to both the treatment and the control groups in an
identical setting. Both groups experienced the same curriculum on the same daly, only a
different times of day. While most of the course around which this study waselsig
did involve a classroom setting, there were occasional laboratory settimggsucted in
the Agricultural Mechanics Laboratory, the greenhouse, and at the AgricBuieaice
Land Laboratory, depending on the objectives for the lesson of the day. The control

group received the curriculum through traditional instructional strategiestafe,
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discussion, slides, question and answer, etc. However, the treatment group wasgrese
the curriculum through the use of various divergent, convergent, and whole brain
activities recently mentioned. During the course of the study, studentemereraged

not to share content or procedures utilized within their respective groups, wheyhas the
in the treatment or the control group (McGregor, 2002). A schedule of the datéaollec
dates can be visualized in Table 3.2

Table 3.2. Schedule of Data Collection by Date.

Data Collection Schedule

TTCT (Baseline) Thursday, August 17, 2006
Satisfaction (Baseline) Friday, August 18, 2006
Satisfaction (Midline) Friday, October 6, 2006
TTCT (Posttest) Tuesday, November 28, 2006
Satisfaction (Posttest) Wednesday, November 29, 2006
Low-level Cognition (Posttest) Thursday, November 30, 2006
High-level Cognition (Posttest) Friday, December 1, 2006
Instrumentation

Instrumentation refers to the measurement or observation procedures to be used
during an experimental study. These procedures typically include testsamzal
measuring instruments, and judgment by observers (Tuckman, 1999). The
instrumentation devices for this study were limited to measurements oficognit

creativity, and satisfaction.
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Cognition Test

The posttest (Appendix E) for low-level, high-level, and total cognition was a 40
guestion test. This test consisted of 10 true/false questions, 25 multiple choicenguesti
for low-level cognition and 5 short answer, open-ended questions for high-level
cognition. The low-level cognition questions were over material directly covetbd i
units, while the higher cognitive level questions required application of learned
information to the solution of a problem or situation (Brashears, 2004). These
instruments were developed by the researcher and course instructogsigtarece
provided by the curriculum/instructional specialist from ESC 14.

The item content for these tests was consistently coordinated with the course
content and material. The content of the tests varied between low and high levels of
cognition. These cognition levels were based on the properties of Bloom’s Taxonomy of
Educational Objectives for the Cognitive Domain (Seddon, 1978). These levels
progressed upward from the lowest level of knowledge, to comprehension, application,
analysis, and synthesis, and eventually to the highest level of cognition, which is
evaluation. McGregor (2002) refers to these levels of cognition as they aresendy
the 1987 Newcomb and Treftz Model into areas ranging from the lowest level of
remembering, to processing and creating, followed by the highest codewtelef
evaluation. Questions on the low-level cognition portion of the posttest were derived
from lower level skills of processing and remembering. Questions on the hejh-lev
cognition portion of the posttest were derived from higher level skills of creation and

evaluation (Newcomb & Treftz). The information in Table 3.3 illustrates &atin by
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Whittington and Newcomb (1991) of the 1987 Newcomb and Treftz Comparison Model

of Bloom'’s six levels of cognition with their four levels of cognition.

Table 3.3.
Comparison of Bloom’s Taxonomy with Newcomb and Treft’s Classification.
Bloom’s Taxonomy Newcomb-Treftz Model
Knowledge Remembering
Comprehension v
Application Processing
Analysis v
Synthesis Creating
Evaluation Evaluating

According to Tuckman (1999), test validity is the extent to which a test
instrument measures what it purports to measure. The posttest for cognitiorsindizis
measured the knowledge levels of first year agricultural scienderds in their overall
knowledge of basic agriculturally related concepts. To ensure content and fditg val
of these tests, a panel of agricultural and educational experts from Teptabliiversity
and Texas A&M University reviewed the instruments prior to their actual astnaition.
Revisions were made to the instruments upon recommendation.

Test reliability means that the test measures consistently. Befeseacher
draws any conclusions from a study, he or she should assess the reliabiktyeasitt
instrument (Tuckman, 1999). According to Brashears (2004), a researchesndagtca
field test for reliability on two populations. By calculating the postteitidity through
SPSS, using the Kuder-Richardson-20 (KR-20), the coefficient alpha will evidieate

items for reliability (Tuckman, 1999).
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Creativity Tests

The TTCT was the measurement device used to measure creative thinking in this
study. These tests have been widely used for evaluating creativity psogmanare
recommended for assessing creativity in groups ranging from kindergartdmagght
graduate school (Kvashny, 1977). As a result, these standardized tests have undergone
extensive literature review in regard to reliability and validity. Astable levels of
reliability and strong evidence of predictive validity make the TTCT a pomaéasuring
device for the assessment of behaviors associated with creativiiyehis& Puccio,

1988). The tasks and activities of the TTCT chosen for this study were those that have
not only withstood tests for reliability and validity, but were also those that are

economically administered and scored.

The level of creativity was measured by the TTCT, Thinking Creativétly W

Pictures Figural Booklet ATorrance, 1998). This instrument, which measures the

production of divergent ideas, consists today of five subtests, including fluency,
originality, abstractness of titles, elaboration, and resistance to prencédsure. The
fluency score refers to the number of ideas a person expresses through interpretable
responses that use the stimulus in a meaningful manner. Originality cefiees t
infrequency and unusualness of response. Abstractness of titles refers tattheabil
produce good titles involving the thinking processes of synthesis and organization. In
scoring elaboration, credit is given for each pertinent detail (idea, piecohation,

etc.) added to the original stimulus figure, its boundaries, and/or its surrounding space

Resistance to premature closure refers to the ability of a creatiserpto remain open
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and delay closure long enough to make the mental leap that makes original ideas
possible. This is measured by the individual's tendency to close the incompleds fig
immediately with straight or curved lines (Torrance, 1998). As a result cfnours
investigations of this instrument’s construct, concurrent, and predictive validgy, t

instrument has proven to be a valid measure of creativity levels within individuals

Satisfaction Evaluation Instrument

Both the treatment group and the control group completed a satisfaction
instrument at the beginning, mid-way point, and conclusion of the study, during the final
week of the study. Participants in the study were asked to evaluate the course using
researcher designed satisfaction instrument (Appendix F). This instrumesuneck
student satisfaction in the three areas of clarity, delivery, and content séticin was
comprised of five questions which allowed students to answer using a Likercalpe s
ranging from: 1 = “Strongly Disagree” to 5 = “Strongly Agree”. Faug eontent
validity of this instrument has already been verified by a team of threkyfacembers
in the Department of Agricultural Education and Communications at Texas Tech
University. These faculty members possess knowledge and experience iration ale
these types of instruments (Brashears, 2004).

According to Brashears (2004) a pilot test to determine the reliabilibheof
instrument has already been conducted. From a group of 35 agricultural education

students enrolled in distance education courses, a Cronbach’s alpha waseckloulat
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each section. Results indicated .83 for clarity,a = .75 for delivery, and = .80 for
content, resulting in an overall Cronbach’s alpha on the 15 item instrument.60.

In addition, a post-hoc reliability calculation has already been conducted on 98
students who have previously completed this satisfaction instrument. Results for the
post-hoc revealed = .83 for clarity,g = .75 for delivery, and = .80 for content,

resulting in an overall post-hoc total@f .90 (Brashears, 2004).

Lesson Content and Treatment

The treatment and control groups received identical lesson content (Appendix B)
The only aspect of the lesson that was manipulated was the instructionglesrased
for the treatment group. The control group received traditional instructionaigstst
while the treatment group received instructional strategies based antteptof the
CPS model for instructional strategy (Isaksen, Dorval, & Treffinger, 2000).

Lesson content for this study came directly from_the Introduction to World

Agricultural Science and Technology I: A Teacher’s Resource G@EHY Multimedia,

Ltd. Ed., 2004). This multimedia curriculum employs several of the senses and methods
of comprehension to impart knowledge and skills. Research indicates that ttgg/syne
created from reading, listening, seeing, and practicing is greater theffieitteof single

media approaches. The multimedia approach embraces the philosophy that the sum of al

the human senses is greater than its parts (CEV Multimedia, 2004).

The CEV Multimedia Curriculunprovides the curriculum in various mediums

which include videotapes, DVD’s, CD-ROMS, Microsoft Power Point® presentations,
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and written material. There are two sections in the Teacher’'s ResourceNBigte

divide the material into multimedia materials and additional materials.mlittenedia
material coordinates the CEV curriculum for Introduction to World AgricultBcaénce

and Technology | with the TEKS objectives (Appendix C), which are requiredtey sta

law to be taught in this course (Texas Education Agency, 1997). The additional material
for each topic provide additional resources and curriculum correlation chartse The
correlation charts serve to associate the TEKS objectives for Introduction lid \Wor
Agricultural Science and Technology | with the CEV products (CEV Multimedia,)2004

Two additional resources for this curriculum provided additional supplemental
support. An Internet Resources list provided online resources that compliment the
various aspects of the curriculum (CEV Multimedia, 2004). Also, a resource that
provided assistance with Supervised Agricultural Experiences (SAE), anbjketive
requirement of the course, was available through this curriculum. SAE Qaotrales
a website that contains a series of eight power point lessons over SAE prodpaims w
recommend activities for Introduction to World Agricultural Science & Techiyolog
These activities include topics on entrepreneurship, placement, analypealieantal
research, and supplementary improvement (CEV Multimedia, 2004).

The actual CEV curriculum for Introduction to World Agricultural Science and
Technology | (Appendix D) contains a series of 37 lessons that cover a multitude of
fundamental agricultural topics. These topics address the basics in the aheas of t
politics and research behind agriculture, animal science, environmental stoeadcand

fiber science, basic metallurgy, career planning, poultry and fish produaitccylaural
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profitability, canine selection and confirmation, human impacts on the environment, shop
skills and safety, floral design, hunting and fishing, sustainable agriguttutrition, and

world agriculture and population survival issues (CEV Multimedia, 2004). Another
positive aspect of this curriculum is that it provides virtual field trips in aseagg

production, fish hatchery, greenhouse, the Pitchfork Ranch, the San Joaquin Valley, a
thoroughbred horse farm, and tractor manufacturing (CEV Multimedia, 2000). These
authentic experiences enable students to grasp and retain information mdyahaadi

they could through many of the more traditional curriculums.

While the control group for this study received this curriculum through these
aforementioned multimedia techniques, the treatment group received only a pottien of
multimedia approach. The emphasis on instructional techniques that were used to
implement the Introduction to World Agricultural Science and Technologyricalum
with the treatment group was primarily in the area of CPS strate§ah. divergent and
convergent techniques were applied to the six stages of CPS, which include mess-finding
data-finding, problem-finding, idea-finding, solution-finding, and acceptancaifindi
(Isaksen & Treffinger, 1985). In addition, the CPS strategy of whole brain thinkiag w
applied to relevant aspects of the lessons as applicable (Maraviglia & Kyasis).

While the treatment group did not receive the multimedia strategies to theegtant as
the control group, they did receive multiple strategies in the concentrated areas of

creative problem solving.
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Data Analysis

Participants took pretests for evaluation of creativity and pre-measueeafient
student satisfaction. In addition, students were administered another studésnttsati
instrument for clarity, delivery, and content at the mid-point of the study. Btostiy
assessments in areas of low-level, high-level, and total cognition weradatsoistered
at the conclusion of the course. In addition to the student satisfaction instrument, the
TTCT, a standardized test, was re-administered at the conclusion of the ndbese i
form of a posttest.

The specific posttest instrument for measurement of cognition consisted of 40
guestions (10 true/false, 25 multiple choice, and 5 short answer/essay). When
administration of these instruments was complete, scores were hand edlcéter
results were tabulated for each test, the results were entered in istecSt&ackage for
the Social Sciences (SPSS) for Windows 12.0 data analysis program (Field, 2000).

In addition to pretest, mid-test, and posttest data, descriptive data weotecbll
that included age, gender, ethnicity, socioeconomic status, class rank, grade pajet avera
(GPA), and TAKS scores from the core curriculum areas of language atls,stience,
and social studies. All descriptive data were analyzed and presented in the form of
counts, percentages, means, standard deviations, standard error, and confidenise interva
(Field, 2000).

Tests for significant treatment effects of all a priori selectedrctes that
showed a correlation with the dependent variable were conducted for each wé the fi

hypothesis using ANOVA, since a priori selected covariates corelatk the
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dependent variable. A preliminary analysis of collected data was conducte¢drtoide
whether the use of ANOVA would produce tenable results. Before ANOVA can yield
tenable results the selected variable must be proven to be correlated with tidedepe
variable. The purpose of including covariates was to reduce the within group error
variance and to eliminate confounding variables. Pearson-Product Moment corselati
were conducted in SPSS 12.0 to determine whether correlations existed betweted sele
covariates. In addition, this variable must meet the assumptions of linearity and
homogeneity.

ANOVA measures the ratio of systematic variation to unsystematidiearia
through a measure known as the F-ratio. The assumptions of ANOVA must also be
tenable. However, it is noted that analysis of variance is a robust test,(EZ¢£03.
According to Field (2000), drawn samples must be random and independent of the
representative population. If the independence assumption is violated, the tgstiavill
inaccurate results.

In testing for equality of variance using Levene’s test for homogeneity of
variance, if the F value calculated was insignificant, the researchdudedc¢hat the
assumption of the differences between the variances was zero (Fields, 2000). &f some
the analyses, the Levene’s test for homogeneity of variance between groups was
statistically significant, which violated one of the assumptions for ANOVA.
Consequently, the researcher utilized the Browne-Forsythe FFgesfdr the omnibus
ANOVA hypotheses, which is recommended in place of the F test in cases where

variances between groups are not equal (SPSS/PC v.12).
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The following null hypotheses were tested at the p < .05 level.

Hol: With the pretest standardized TAKS scores in language arts, math, sarehce,
social studies as a covariate, there is no significant difference etineebw-level
cognitive test scores of students receiving instruction through traditionaicinstral

techniques and students receiving instruction through CPS instructional methods.

Ho2: With the pretest standardized TAKS scores in language arts, math, sarehce,
social studies as a covariate, there is no significant difference Ietineebigh-level
cognitive test scores of students receiving instruction through traditionaiciistral

techniques and students receiving instruction through CPS instructional methods.

Ho3: With the pretest standardized TAKS scores in language arts, math, sarehce,
social studies as a covariate, there is no significant difference Ietinetotal cognitive
test scores of students receiving instruction through traditional instructichalqaes

and students receiving instruction through CPS instructional methods.

Ho4: With pretest scores in creativity as a covariate, there is no sigmififeerence
between creative thinking scores of students receiving instruction througlotraldi
instructional techniques and students receiving instruction through CPS instructional

methods.
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Ho5: There is no significant difference between satisfaction levels witlseour
instructional delivery methods of students receiving instruction through traditional
instructional techniques and students receiving instruction through CPS instructional

methods.

In order to analyze the data on low-level, high-level, and total student ocogniti
creativity, and course satisfaction, several techniques were used. ThesSiolstitdsts
were examined to determine the relationship between that instrument and the course
objectives that were taught. According to Trochim (2001), in order to use ANOVA
design, the posttest must be highly correlated with the course objectivey astbe
presented to the students. Creativity should be perfectly correlated sinamth@ BCT
Figural Form A was used for both the pretest and the posttest. Data aofdysent
satisfaction (clarity, delivery, content, and total) was conducted through tio¢ aise
pre/mid/post evaluation design for that area of measurement. Finally, studest@tor
the effects of instruction through means of creative problem solving compared to
traditional modes of instruction were examined.

An MS Excel spreadsheet (Thalheimer & Cook, 2002) was used to determine
effect size, based upon the SPSS 12.0 ANOVA F-values and sample sizes. This option
produces the value of Cohemlswhich is a measure of the size of experimental effect, or

proportion of variance of the dependent variable, as it relates to the factor. Gbisen’s
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defined as the difference between the meangyiy] divided by standard deviatios, of
either group. Cohen maintained that standard deviation of either group could be used
when the variances of the two groups are homogeneous (Cohen, 1988). Unlike
significance tests, effect size is independent of sample size. ksiraeaummarize the
findings from a specified area of research. When calculating Cothéos F tests, the
following interpretation was recommended (Thalheimer & Cook, 2002):

Negligible effect >=-0.15 to <.15,

Small effect >=.15 to <.40,

Medium effect >=.40 to <.75,

Large effect >=.75 to <1.10,

Very large effect >=1.10 to <1.45, and

Huge effect >1.45.

Summary

The researcher, accompanied by a curriculum specialist from ESC 14 and a
teacher professionally developed in techniques for administration of CPStinsialic
strategies, used three instruments to collect data from ninth grade Intrododtvanld
Agricultural Science and Technology | students before, during, and after delftbey
semester long course. The teacher delivered the course over a 16 week period using
traditional instructional strategies with the control group and CPS insimatstrategies

with the treatment group. Students received a posttest only in areas of Igvinlgve
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level, and total cognition. However, for measurement of figural creativity, student
received both a pretest and a posttest. For the measurement of coursé@atisfac
students received a pre-evaluation, mid-evaluation, and post-evaluation factatish
the areas of clarity, delivery, and content. Data from each of these measisranare
recorded and stored in an SPSS database for analysis in an effort to ansessatahr

guestions raised by the study.
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CHAPTER IV

FINDINGS AND RESULTS

Introduction

The purpose of this study was to determine if any measurable learnictg effe
would result from the use of Creative Problem Solving (CPS) instructionalgsdste
when compared to more traditional methods of instruction for students enrolled in an
Introduction to a World Agricultural Science and Technology course. Ninth grade
students enrolled in the course were studied in order to determine whetherasignific
differences exist between students who were taught using CPS ssatkdivergence,
convergence, and aesthetics as compared to students who receive instructidn throug
traditional inductive instructional methods of lecture, discussion, question/answer,
multimedia, etc.

The previous chapter described the methodology used in the experimental study.
The context of the study, representative population and sample, data collection,
instrumentation, lesson content and treatment, and data analyses were alisCirsgeter
IV presents the results of the data analysis generated from the regifesestmple
participants. A total of 33 tables and 8 figures are used in Chapter IV to presaatathe
analysis and accompanying narrative.

Data were collected and analyzed to test the following research hypothesi

1. With the pretest standardized scores in language arts, math, science, and

social studies as a covariate, students in the CPS group will score
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statistically higher on the low-level cognitive portion of the posttest than
students in the traditionally instructed group.

2. With the pretest standardized TAKS scores in language arts, math,
science, and social studies as a covariate, students in the CPS group will
score statistically higher on the high-level cognitive portion of the pbsttes
than students in the traditionally instructed group.

3. With the pretest standardized TAKS scores in language arts, math,
science, and social studies as a covariate, students in the CPS group will
score statistically higher on the total cognition portion of the posttest than
students in the traditionally instructed group.

4, With pretest scores in creativity as a covariate, students in the CPS group
will score statistically higher on the Creative Thinking posttest than
students in the traditionally instructed group.

5. Students in the CPS group will score statistically higher on the Course

Satisfaction instrument than students in the traditionally instructed group.

Univariate Analysis Results

Descriptive data were collected for both the treatment and control groups and
includes age, gender, ethnicity, socioeconomic status, TAKS scores, and GPA of
students. In addition, pretest scores were collected for creativity arseaitrsfaction.

Mid-test scores were collected for course satisfaction (claritiyealg] and content).
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Posttest scores were collected for creativity and course satisfaghile a posttest only
score was collected for low-level, high-level, and total cognition.

Participants for the study were selected based on their enrollment irubtiood
to World Agricultural Science and Technology |, a course taken each fall byrea¢h
grade student in Roscoe, Texas, in fulfilment of a local policy requirementmplesa
(n=20) of eligible participants was identified to serve as subjects durimxpeeiment.
Although there were originally 24 students enrolled in the course, 4 special education
students had taken the State Developed Alternative Assessment (SDAAjhaththe
TAKS. Since the TAKS test was used as a covariate, the SDAA scores could not be
considered comparable to the TAKS scores in terms of measurability. Upon ttomple
of all semester long course instruction, testing, and measurement a tabair rafrfn=
20) were available for analysis.

Of the initial available participants, 16 (80%) of the original participants we
male and 4 (20%) were female. The average age of participants was 14.1 pears (S
.31) and included 18 students who where 14 years of age and 2 students who were 15
years of age. Also, of those original participants, 35% were Anglo and 65% were
Hispanic. Additionally, 45% were of average or above average socioeconomic status
while 55% were considered low socioeconomic, based on their qualification for free or
reduced school lunch prices. Table 4.1 displays the dispersion of participants based on

sex, age, ethnicity, and socioeconomic status.
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Table 4.1.

Sex, Age, Ethnicity, and Socio-economic Status of Participants.

Grouping Frequency Percentage

Variable

Sex n %
Male 16 80
Female 4 20
Total 20 100

Age n %
14 18 90
15 2 10
Total 20 100

Ethnicity n %
Anglo 7 35
Hispanic 13 65
Total 20 100

Socio-economic Status n %
Regular Lunch 9 45
Free/Reduced Lunch 11 55
Total 20 100

Analysis and Equity Between Traditional and
Creative Problem Solving Groups

An initial analysis was completed in order to verify equality betweeC Bt
group and the group receiving instruction through more traditional means. Adferies
independent t-tests were utilized to determine if any significant diiéeseexisted
between the treatment and control groups in terms of standardized test scorasiand gr
point averages. The TAKS is the standardized measurement of student academic
performance in Texas. Students in the eighth grade in Texas are testecoirethe
curriculum areas of language arts, math, science, and social studies. Thet&PA is

localized measurement of student academic performance in Roscoe ISD.
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Table 4.2 summarizes the Mean, Standard Deviation, and Equality of Variance
that were used in equating the traditional and CPS groups for significantrdifferen
the following variables: TAKS language arts scores, TAKS math, TAKSice, TAKS

social studies, and GPA.

Table 4.2.

Comparison of Differences in CPS and Traditional Groups by TAKS Scores and GPA.
Instrument Group n M SD F p
TAKS CPS 10 2260.80 285.75 .067 799
Lang Arts  Traditional 10 2355.40 235.91

TAKS CPS 10 2175.80 254.23 .004 951
Math Traditional 10 2237.20 200.48

TAKS CPS 10 2140.00 217.15 531 475
Science Traditional 10 2194.40 253.03

TAKS CPS 10 2403.20 195.28 1.052 319
S-Studies  Traditional 10 2405.50 213.75

GPA CPS 10 85.09 6.63 .380 546

Traditional 10 90.07 5.33

Participants were given the forty-item posttest (Appendix E) during tbk ofe
November 27 through December 1, 2006. The posttest was administered by the teacher
and scores were tabulated by the teacher, the researcher, and the curpeglatists
from the Region 14 Education Service Center. The test instrument consisted ofs40 item
The first ten were true/false followed by 25 multiple choice questions. Thesgogge
were measurements of low-level cognition by the participants. They vastedy
exclusively by the teacher on a scale of correct = 2 and incorrect = 0. TiHeséna
guestions were short answer/essay type questions that were graded agttbe te
researcher, and specialist using a rubric designed by the specialstetoatycally score

those types of questions. These five questions were designed to measure high-leve
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cognition and were graded on a scale of totally correct = (6), totally @oterr(0), and

partially correct = (1-5). Results of the posttest are displayed by grdtabie 4.3.

Table 4.3.
Posttest Cognition Mean Scores and Standard Deviations by Treatment Level.
Instrument Treatment Level

CPS (n = 10) Traditionaf (n = 10) Total (n = 20)

M SD M SD M SD
Posttest

Low Cod  50.40 8.154 50.20 12.908 50.30 10.509
High Cod  14.80 5.770 12.60 5.602 13.70 5.648
Total Cod  65.20 11.603 62.80 17.022 64.00 14.231

270 point scale’ 30 point scale’, 100 point scale
!Creative Problem Solving, Traditional

According to mean scores, students in the CPS group outperformed students in
the traditional group on all three measures of the cognition posttest, including low-level
high-level, and total cognition. The smallest mean difference was in thefdmv-level
cognition, which was an expected outcome, since CPS instructional strategies a
designed to impact low-level cognitive learning as much as high-level aygnifihe
largest mean score difference was in the area of high-level cognition. dheso an
expected outcome, since CPS instructional strategies are designeddbprop&em
solving strategies, which require application of problem solving techniques temsobl
not previously experienced by learners. Total cognition would naturally be the middle
mean score in a measurement of cognition levels that is the sum of low-levegland hi
level cognition scores.

The Creativity Instrument consisted of a standardized test of credimtyn as
the TTCT Figural Form A. This instrument was administered in the form otespre

during the week of August 16-18, 2006 and then again in the form of a posttest during the
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week of November 27 through December 1, 2006. This item measures creativity in five
areas of fluency, originality, abstractness of titles, elaboration, arstianece to
premature closure. The mean scores for each of these five areasiutyrat

presented by treatment group in Table 4.4.

Table 4.4.
Pretest/Posttest Creativity Mean Scores and Standard Deviatiomsdignént Level.
Instrument Treatment Level

CPS (n = 10) Traditiondl (n = 10) Total (n = 20)
Pretest M SD M SD M SD
Fluency 89.00 18.05 105.40 23.36 97.20 21.99
OriginalityID 101.70 18.21 118.30 23.47 110.00 22.15
Titles 103.30 26.95 108.00 28.69 105.65 27.20
Elaboratiofl 74.80 5.90 77.30 11.97 76.05 9.28
Resistance  80.70 19.39 104.00 16.84 92.35 21.34
Averagé 90.00 14.24 102.60 15.75 96.30 15.98
Posttest M SD M SD M SD
Fluency 102.90 17.91 116.70 23.74 109.80 21.65
Originalityb 108.90 22.13 119.90 20.37 114.40 21.46
Titles® 98.90 38.86 94.30 45.30 96.60 41.15
Elaboratiofi 79.60 9.92 92.30 9.75 85.95 11.58
Resistance 96.60 15.09 99.00 21.40 97.80 18.06
Averagé 97.00 16.40 104.50 16.78 100.75 16.60

dNumber of ideas)Unusualness of respons$ability to produce good titleSPertinent
detail,°Resistance to premature closufejerage of means and standard deviations
Range = 0-180

Total mean scores for creativity suggest that the traditionally instrgobeg is
higher in creativity than the CPS group. However, it is interesting to note taPthe
group closed the gap for total average creativity from the pretest to ttespo3the CPS
group improved by 7 points from 90.00 on the pretest to 97.00 on the posttest, while the

traditional group improved less than 2 points from 102.60 on the pretest to 104.50 on the

posttest.
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The satisfaction instrument (Appendix F) consisted of 15 Likert-type iterns tha
measured participant satisfaction in three construct areas: clalityergt, and content.
Each of the three areas was comprised of five statements with a five-pdentosc
agreement or disagreement. This resulted in each construct area beingdeasur
scale of 5 — 25. In addition, a variable was created by summing the three conetext s
to determine a total satisfaction index score. This variable was measurechtenaf 45
— 75. The mean scores for each construct area by treatment are presented4rbTable
Table 4.5.

Pretest/Mid-test/Posttest Satisfaction Mean Scores and Standaedi@e/by Treatment
Level.

Construct Treatment Level
CPS (n = 10) Traditiondl (n = 10) Total (n = 20)
M SD M SD M SD
Pretest
Clarit)f‘ 18.00 1.83 16.60 2.17 17.30 2.08
Delivery* 17.70 1.95 16.80 2.62 17.25 2.30
Content 17.10 2.03 15.70 2.36 16.40 2.26
TotaP 52.80 4,78 49.10 6.07 50.95 5.64
Mid-test
Clarit)f‘ 18.90 1.37 18.90 2.96 18.90 2.25
Delivery* 19.60 1.27 17.10 3.38 18.35 2.80
Content 18.10 2.38 16.80 2.15 17.45 2.31
TotaP 56.60 3.78 52.80 7.25 54.70 5.96
Posttest
Clarity? 17.60 1.78 16.50 4.74 17.05 3.53
DeIiver)f 18.60 2.50 15.90 5.22 17.25 4,22
Content 16.80 2.44 15.10 4.63 15.95 3.71
Totaf 53.20 6.00 47.50 14.26 50.35 11.04

225 point scal€’75 point scale
! Creative Problem Solving,Traditional

Total mean scores for the three content areas were similar between tinépre
and post administrations of the satisfaction instrument: Pre, 50.95; Mid, 54.70; and Post,

50.35. It was interesting to note that satisfaction was highest at the migbwé of the
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course. However, it is also noteworthy that at each administration of thacaiisf
instrument the CPS group indicated slightly greater satisfaction thamdetrally
instructed group: Pre, CPS =52.80 v. Traditional = 49.10; Mid, CPS = 56.60 v.
Traditional = 52.80; and Post, CPS = 53.20 v. Traditional = 47.50. A final note of
interest among the CPS group was that the delivery aspect of satisfadibigher than
clarity or content at both the mid-way point and final administrations of théeséts

instrument: Mid, CPS = 19.60 and Post, CPS = 18.60.

Results Related to Research Hypothesis One

1. With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistighly hi
on the low-level cognitive portion of the posttest than students in the
traditionally instructed group.

Low-level cognition items on the posttest consisted of 10 true/false and 25

multiple choice questions. These items were graded and entered into the
SPSS database as right = (2) and wrong = (0).

A Pearson Product Moment Correlation was calculated to determine the
relationship between low-level cognition scores and TAKS language AKS fath,
TAKS science, and TAKS social studies scores. The resulting value falthdations
was determined to be r = .109 for TAKS language arts, r = .305 for TAKS math, r = .441

for TAKS science, and r = .221 for TAKS social studies. Since the value of rsgas le
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than < .70 (Trochim, 2001), an analysis of variance was conducted to determine the
relationship between low-level cognition scores and methods of instruction.

A one-way analysis of variance was conducted to evaluate the relationship
between low-level cognition and the two treatment levels of the independentezariabl
Treatment one consisted of instruction being delivered using CPS ssatégeatment
two consisted of instruction being delivered using traditional methods of instructhe
dependent variable for this research hypothesis was the student’s low-leviegbodgr
the semester of instruction as measured by the posttest low-level @ogoire for each
individual student. As reported in Table 4.6., the mean for low-level cognition was

slightly greater for students in the CPS group (M = 50.40).

Table 4.6.

Descriptive Summary Table for Low-Level Cognition.
Group n M SD

CPS 10 50.40 8.154
Traditional 10 50.20 12.908

Total 20 50.30 10.509

1 70-point scale

A bar chart depicting the increased low-level cognition of the CPS group

compared to the traditional group is displayed in Figure 4.1.
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Figure 4.1. Low-Level Cognition Posttest Mean Scores

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were not statistically significant.(res< .497, df=1,18, p=.49).
Therefore, the researcher concluded that variances of the two treatogrg fpr low-
level cognition were not significantly different from each other. Theltesf this test

are displayed in Table 4.7.

Table 4.7.
Variance between CPS and Traditional Groups in Low-level Cognition.
Measurement Equality of Variance
F P
Low-level Cognition 497 490

L evene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment low-level cognition scores (F=.002, df= 1,187 )p=
The relative magnitude of the experimental treatment was negligible r{Gatwe.03).

Results of this ANOVA are reported in Table 4.8.
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Table 4.8.
ANOVA Summary Table: Differences in Low-level Cognition Posttest &ctor CPS
and Traditional Groups.

Source SS df MS F p d
Between .200 1 .200 .002 967 .03
Within 2098.000 18 116.556

Total 2098.200 19

The results of the one-way ANOVA failed to support the research hypothesis that
low-level student cognition would be significantly greater for students exposdeo C
than for students exposed to traditional methods of instruction. It is interesting to note
that students in the CPS group had slightly lower mean scores on TAKS langeage art
TAKS math, TAKS science, TAKS social studies, and GPA than students in the
traditional group. However, although non-significant, students in the CPS group had a
higher mean score than students in the traditional group on the low-level cognition
posttest. This statistic may be an indicator of more improvement in low-leyation
scores among the CPS group than the traditional group, as a result of the CPS method of

instruction.

Results Related to Research Hypothesis Two

2. With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistighly hi
on the high-level cognition portion of the cognitive posttest than students in
the traditionally instructed group.

High-level cognition items on the posttest consisted of five open-ended, short

answer/essay questions. These items were graded using a rubric aedl ietdehe
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database as right = 6 and wrong = 0. Students who patrtially answered the question but
failed to answer completely were given partial credit (1-5) for thatcpéat question.

A Pearson Product Moment Correlation was calculated to determine the
relationship between high-level cognition scores and TAKS language arts, MaKkS
TAKS science, and TAKS social studies scores. The resulting value falthdations
was determined to r = .535 for TAKS language arts, r = .573 for TAKS math, r = .693 for
TAKS science, and r = .602 for TAKS social studies. Since the value of r wahdes<
.70 (Trochim, 2001), an analysis of variance was conducted to determine the relationshi
between high-level cognition scores and methods of instruction.

A one-way analysis of variance was conducted to evaluate the relationship
between high-level cognition and the two treatment levels of the independehtevaria
Treatment one consisted of instruction delivered through CPS instructionadjistsat
Treatment two consisted of instruction delivered through traditional methods of
instruction. The dependent variable for this research hypothesis was the stuidént’s
level cognition for the semester of instruction as measured by the pogtetsvel
cognition score for each individual student. As reported in Table 4.9, the mean for high-

level cognition was greatest for students in the CPS group (M = 14.80).

Table 4.9.

Descriptive Summary Table for High-Level Cognition.
Group n M SD

CPS 10 14.80 5.770
Traditional 10 12.60 5.602

Total 20 13.70 5.648

1 30-point scale
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A bar chart depicting the increased high-level cognition of the CPS group

compared to the traditional group is displayed in Figure 4.2.
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Figure 4.2. High-Level Cognition Posttest Mean Scores

Levene’s statistic was calculated to determine homogeneity of vesiafitie
results of this test were not statistically significant(fre<=.092, df=1,18 , p=.766).
Therefore, the researcher concluded that variances of the two treatmgrg fpr high-
level cognition were not significantly different from each other. Theltesf this test

are displayed in Table 4.10.

Table 4.10.
Variance between CPS and Traditional Groups in High-Level Cognition.
Measurement Equality of Variance
F P
High-level Cognition .092 .766

!Levene’s statistic — test of homogeneity of variance
The ANOVA revealed that the CPS class and the traditional class did not diffe

significantly in their post-treatment high-level cognition scores (F=.748, df=1,18,
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p=.398). The relative magnitude of the experimental treatment was medinen(€
d=.41). Results of this ANOVA are reported in Table 4.11.
Table 4.11.

ANOVA Summary Table: Differences in High-Level Cognition Posttesté&tor CPS
and Traditional Groups.

Source SS df MS F p d
Between 24.200 1 24.200 .748 .398 41
Within 582.000 18 32.333

Total 606.200 19

The results of the one-way ANOVA failed to support the research hypothesis that
high-level student cognition would be significantly greater for students expo§#i3
than for students exposed to traditional methods of instruction. It is interesting to note
that students in the CPS group had lower mean scores on TAKS language arts, TAKS
math, TAKS science, TAKS social studies, and GPA than students in the traditional
group. However, although non-significant, students in the CPS group had a slightly
higher mean score with a slightly greater standard deviation on high-teyretion than
students in the traditional group. This statistic might be viewed as an indicatoatefrgre
improvement in high-level cognition scores among the CPS group than the traditional

group, as a result of the CPS method of instruction.

Results Related to Research Hypothesis Three

3. With standardized TAKS scores in language arts, math, science, and social
studies as a covariate, students in the CPS group will score statistighly hi
on the total cognition portion of the cognitive posttest than students in the

traditionally instructed group.
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The test for total cognition consisted of a combination of the total scores for low-
level and high-level cognition. Since the low-level cognition test scorgedam a
scale from a low of O to a high of 70, and the high-level cognition scores ranged on a
scale from a low of O to a high of 30, the scoring range for the total cognition variable
was on a scale of 0 to 100.

A series of Pearson Product Moment Correlations were calculated toideterm
the relationships between total cognition scores and TAKS language aS, math,

TAKS science, and TAKS social studies scores. The resulting value falthdations

was determined to r = .293 for TAKS language arts, r = .453 for TAKS math, r = .601 for
TAKS science, and r = .402 for TAKS social studies. Since the value of r wahdes<

.70 (Trochim, 2001), an analysis of variance was conducted to determine the relationshi
between total cognition scores and the methods of instruction.

A one-way analysis of variance was conducted to evaluate the relationship
between total cognition and the two treatment levels of the independent variable.
Treatment one consisted of instruction delivered through CPS instructionadjistsat
Treatment two consisted of instruction delivered through traditional instructional
strategies. The dependent variable for this hypothesis was the studehtsgniton
for the semester of instruction, as measured by the posttest total scaehfardevidual
student. As reported in Table 4.12, the mean for total cognition was greatest for students

in the CPS group (M = 65.20).
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Table 4.12.

Descriptive Summary Table for Total Cognition.
Group n M SD

CPS 10 65.20 11.603
Traditional 10 62.80 17.022
Total 20 64.00 14.231

1100-point scale

A bar chart depicting the increased total cognition of the CPS group compared to

the traditional group is displayed in Figure 4.3.

65.5

65 -
64.5 -
64

63.5 - @ Total Cognition
63 -

62.5
62

61.5
CPS Traditional

Figure 4.3.Total Cognition Posttest Mean Scores

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were not statistically significant§e<1.027 , df=1,18 , p=.324).
Therefore, the researcher concluded that variances of the two treatowg fgr total
cognition were not significantly different from each other. The results of Stiarte

displayed in Table 4.13.
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Table 4.13.
Variance between CPS and Traditional Groups in Total Cognition.
Measurement Equality of Variance
F P
Total Cognition 1.027 324

'Levene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment high-level cognition scores (F=.136, df=1,18,
p=.717). The relative magnitude of the experimental treatment was solad (€
d=.17). Results of this ANOVA are reported in Table 4.14.
Table 4.14.

ANOVA Summary Table: Differences in Total Cognition Posttest ScoresR& &hd
Traditional Groups.

Source SS df MS F p d
Between 28.800 1 28.800 .136 717 A7
Within 3819.200 18 212.178

Total 3848.000 19

The results of the one-way ANOVA failed to support the research hypothesis that
total student cognition would be significantly greater for students exposed th&PsS t
for students exposed to traditional methods of instruction. As a note of interest, students
in the CPS group had lower mean scores on TAKS language arts, TAKS math, TAKS
science, TAKS social studies, and GPA than students in the traditional group. However,
although non-significant, students in the CPS group had a slightly higher mean score and
a slightly smaller standard deviation on total cognition than students in the trdditiona
group. This statistic may be an indicator of greater improvement in totalioogsgbres
among the CPS group than the traditional group, as a result of the CPS method of

instruction.
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Results Related to Research Hypothesis Four

4. With pretest scores in creativity as a covariate, students in the CPS grbup wil
score statistically higher on the Creative Thinking posttest than studéinés in
traditionally instructed group.
Student creativity levels were measured by the TTCT Figural Formhaser
tests have been widely used for evaluating creativity programs and éssiags
creativity in groups ranging from kindergarten age through graduate school (Kvashny,
1977). As aresult, these standardized tests have undergone extensive lieretwranr
regard to validity and reliability, resulting in the TCCT becoming a popular elésc
assessing behaviors associated with creativity (Isaksen & Puccio, 1988).

The most recently revised version of the TTCT Figural Form A measures
creativity in five distinct areas, as well as a sixth element of agdaadotal creativity.
The five distinct areas include fluency, originality, abstractnesdes,teelaboration, and
resistance to premature closure, with the total creativity consistihg alverage score
for totals of the five distinct categories. The five areas produced stacdaed that
were reported on a scale with a mean of 100 and a standard deviation of 20. In addition,
a sixth variable designed to measure the average for overall studenityremts/
constructed by averaging the sum of the five areas of creativity catebbyizee TTCT
Figural Form A assessment. The dependent variables were the sixfecarestivity.

A series of Pearson Product Moment Correlations were calculated to aetermi

the relationship between pretest and posttest scores for creative fluegicwlivyi

abstractness of titles, elaboration, resistance to premature closure, i@ ol
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creativity. The resulting value for the calculations was determined to &l rfer
fluency, r = .80 for originality, r = .54 for abstractness of titles, r = .54 &toshtion, r =

.58 for resistance to premature closure, and r = .89 for average creativity. tNghalue

of r is greater than > .70 (Trochim, 2001), an analysis of covariance must be conducted to

determine the relationship between pretest and posttest scores of the twerttéaxels
of the independent variable. However, when the value of r is less than < .70 (Trochim,
2001), and analysis of variance must be conducted to determine the relationship betwee
pretest and posttest scores. Therefore abstractness of titles, elabandti@sjstance to
premature closure were analyzed through ANOVA. Fluency, originality, \serdge
creativity were analyzed through a general linear model (GLM) ANEOVreatment
one consisted of instruction through CPS instructional strategies. Treatment two
consisted of traditional instructional strategies.

A general linear model analysis of covariance was conducted to determine the
main effects of instructional strategy upon creative fluency. As redealTable 4.15,
the adjusted mean for fluency was greatest for students in the CPS group

M adjusted_-llo-31)-

Table 4.15.

Descriptive Summary Table for Creative Fluency.
Independent n M M
Variable Unadjusted Adjusted
CPS 10 102.90 110.31
Traditional 10 116.70 109.29

1180- point scale
&Covariate Appearing in Model Evaluated: Pre-Fluency = 97.20

A linear comparison of the increased creative fluency of the CPS group cdmpare

to the traditional group is displayed in Figure 4.4.
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Figure 4.4. Pretest/Posttest Mean Comparison of Creative
Fluency

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were statistically non-significant(fes.104, df=1,18, p =.75).
Therefore the researcher concluded that variances of the two tregtogod for
creative fluency were not significantly different from each otheswaiig the assumption

for homogeneity to be met. The results of this test are displayed in Table 4.16.

Table 4.16.
Variance between CPS and Traditional Groups on Creative Fluency.
Measurement Equality of Variance
F p
Creative Fluency .104 751

!Levene’s statistic — test of homogeneity of variance

The ANCOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment fluency scores, holding pretreatfiuemicy scores
constant (F=.048, df=1, p=.83). The relative magnitude of the experimental treatment

was negligible (Cohen’s d=.10). Results of this ANCOVA are reported in Table 4.17.
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Table 4.17.
ANCOVA Summary Table: Differences between CPS and Traditional Groups on
Creative Fluency.

Source SS df MS F p d
Corrected Model 7355.291 2 3677.645 40.234 .000 2.99
Intercept 385.225 1 385.225 4214 .056 97
Pre-Fluency 6403.091 1 6403.091 70.051 .000 3.95
Group 4.414 1 4.414 .048 .829 .10
Error 1553.909 17 91.406

Total 250030.000 20

Corrected Total 8909.200 19

The results of the GLM ANCOVA failed to support the research hypothesis that
creative fluency would be greater for students exposed to CPS than for studergsl expos
to traditional methods of instruction. However, it is interesting to note that e me
score for the CPS group improved in excess of 7 points when factoring in the covariate of
pretest scores for fluency, while the mean score for the traditional grolipedeafter
inserting the pretest score as a covariate.

A second analysis of covariance was conducted to determine the relationship
between creative originality and the two levels of the treatment groupslepeadent
variable in this ANCOVA test was the score for creative originality. ekealed in

Table 4.18, the adjusted mean for originality was greatest for students inSregg@p

(M adjusted_-115-46)-

Table 4.18.

Descriptive Summary Table for Creative Originality.
Independent n M M
Variable Unadjusted Adjusted
CPS 10 108.90 115.46
Traditional 10 119.90 113.37

1180- point scale
@Covariate Appearing in Model Evaluated: Pre-Originality = 110.00.
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A linear comparison of the increased creative originality of the CPS codnjbare

traditional group is displayed in Figure 4.5

120
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112 1 —e— Traditional
110
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106 - Creative Originality
104

102 -
100

Pretest Posttest

Creative Originality

Figure 4.5. Pretest/Posttest Mean Comparison of Creative
Originality

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were statistically non-significantfes1.689, df= 1,18, p = .21).
Therefore the researcher concluded that variances of the two tregtogod for
creative originality were not significantly different, allowing ttss@amption for

homogeneity to be met. The results of this test are displayed in Table 4.19.

Table 4.19.
Variance between CPS and Traditional Groups on Creative Originality.
Measurement Equality of Variance
F p
Creative Originality 1.689 210

L evene’s statistic — test of homogeneity of variance
The ANCOVA revealed that the CPS class and the traditional class did not diffe

significantly in their post-treatment originality scores, holding pagtnent originality
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scores constant (F=.103, df=1, p=.75). The relative magnitude of the experimental
treatment was negligible small (Cohen’s d=.15). Results of this ANCO¥ Aeported
in Table 4.20.

Table 4.20.

ANCOVA Summary Table: Differences between CPS and Traditional Groups on
Creative Originality.

Source SS df MS F p d
Corrected Model 5570.346 2 2785.173 14.897 .000 1.82
Intercept 477.480 1 477.480 2554 128 .75
Pre-Originality 4965.346 1 4965.346 26.557 .000 2.43
Group 19.277 1 19.277 103 752 .15
Error 3178.454 17 186.968

Total 270496.000 20

Corrected Total 8748.800 19

The results of the GLM ANCOVA failed to support the research hypothesis that
creative originality would be greater for students exposed to CPS than for students
exposed to traditional methods of instruction. However, it is interesting to nothehat
mean score for the CPS group improved by almost 7 points when factoring in the
covariate of pretest scores for originality, while the mean score foratthéional group
declined by inserting the pretest score as a covariate.

A one-way analysis of variance was conducted to determine the relationship
between abstractness of titles and the two treatment levels. The dependéid irathe
ANOVA was the abstractness of titles dimension of the TTCT. As reportedia Ta
4.21, the mean for creative abstractness of titles was greatest for stndbat€PS

group (M=98.90).
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Table 4.21.

Descriptive Summary Table for Creative Abstractness of Titles.
Group n M SD

CPS 10 98.90 38.857

Traditional 10 94.30 45.304

Total 20 96.60 41.146

1180-point scale
A linear comparison of the increased creative abstractness of titles@P e

group compared to the traditional group is displayed in Figure 4.6.
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Figure 4.6. Pretest/Posttest Mean Comparison of Creative
Abstractness of Titles

Levene’s statistic was calculated to determine homogeneity ohvasa The
results of this test were statistically non-significantfes.991, df=1,18), p = .33).
Therefore the researcher concluded that variances of the two tregtogod for
creative abstractness of titles were not significantly differemh feach other. Results

from this test are displayed in Table 4.22.
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Table 4.22.
Variance between CPS and Traditional Groups on Creative Abstractnesssf Title
Measurement Equality of Variance
F p
Abstractness of Titles 991 .333

'Levene’s statistic — test of homogeneity of variance
The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in creative abstractness of titles scores (F=.059, df=1,18, p3.B&)
relative magnitude of the experimental treatment was negligible (Cottreri’8).
Results of this ANOVA table are reported in Table 4.23.
Table 4.23.

ANOVA Summary Table: Difference between Treatment Groups on Creative
Abstractness of Titles.

Source SS df MS F p d
Between 105.800 1 105.800 .059 .810 A2
Within 32061.000 18 1781.167

Total 32166.800 19

The results of the one-way ANOVA failed to support the research hypothesis that
creative abstractness of titles would be greater for students exposed ttteG RS
students exposed to traditional methods of instruction. However, it is interesting to note
that the mean score of the CPS group was lower than that of the traditional group on the
pretest, yet that mean score was higher on the posttest.

A one-way analysis of variance for creativity was conducted to detern@ne t
relationship between elaboration and the two treatment levels. The dependsdaié vari
the ANOVA was the elaboration dimension of creativity. As reported in Table 4.24, the

mean score for creative elaboration was greatest for the traditiongl @v=92.30).

149



Texas Tech University, Kim Darwin Alexander, May 2007

Table 4.24.

Descriptive Summary Table for Creative Elaboration.
Group n M SD

CPS 10 79.60 9.924
Traditional 10 92.30 9.753

Total 20 85.95 11.583

1180-point scale
A linear comparison of the creative elaboration of the CPS group and the

traditional group is displayed in Figure 4.7.
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Figure 4.7. Pretest/Posttest Mean Comparison of Creative
Elaboration

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were not significant {fsnes=.003, df=1,18, p = .95). Therefore the
researcher concluded that variances of the two treatment groups for crisdidrateon
were not significantly different from each other. Results from this testigplayed in

Table 4.25.
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Table 4.25.
Variance between CPS and Traditional Groups on Creative Elaboration.
Measurement Equality of Variance
F p
Creative Elaboration .003 .955

'Levene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class differe
significantly in their post-treatment level scores (F=8.331, df=1,18, p=.01). Hteeel
magnitude of the experimental treatment was very large (Cohen’s d=1.36j)jtsRés
this ANOVA are reported in Table 4.26.
Table 4.26.

ANOVA Summary Table: Difference between Treatment Groups on Creative
Elaboration.

Source SS df MS F p d
Between 806.450 1 806.450 8.331 .010 1.36
Within 1742.500 18 96.806

Total 2548.950 19

The results of the one-way ANOVA failed to support the research hypothesis that
creative elaboration would be greater for students exposed to CPS than for students
exposed to traditional methods of instruction. In fact, the inverse is true due tathe fac
that the traditional group scored significantly higher than the CPS group onereat
elaboration.

A one-way analysis of variance was conducted to determine the relationship
between resistance to premature closure and the two levels of treatment pdiede
variable in this ANOVA was the resistance to premature closure dimenstogabivity.

As reported in Table 4.27, the mean for creative resistance to premature slasure

greatest for students in the traditional group (M=99.00).
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Table 4.27.

Descriptive Summary Table for Creative Resistance to Premature Closure
Group n M SD

CPS 10 96.60 15.094

Traditional 10 99.00 21.396

Total 20 97.80 18.063

1 180-point scale
A linear comparison of the increased creative resistance to prematunre dbsu

the CPS group compared to the traditional group is displayed in Figure 4.8.
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Figure 4.8. Pretest/Posttest Mean Comparison of Creative
Resistance to Premature Closure

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were non-significantlne<=.036, df=1,18, p=.85). Therefore the
researcher concluded that variances of the two treatment groups for cresistemce to
premature closure were not significantly different from each other. ®Rdsarh this test

are displayed in Table 4.28.
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Table 4.28.
Variance between CPS and Traditional Groups on Creative Resistance tauRFremat
Closure.

Measurement Equality of Variance

F p

Resistance to Closure .036 .851

!Levene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment resistance to premature clgsores (F=.084,
df=1,18, p=.77). The relative magnitude of the experimental treatment was negligibl
(Cohen’s d=.13). Results of this ANOVA are reported in Table 4.29.
Table 4.29

ANOVA Summary Table: Difference between CPS and Traditional Groups onvereati
Resistance to Premature Closure.

Source SS df MS F p d
Between 28.800 1 28.800 .084 175 A3
Within 6170.400 18 342.800

Total 6199.200 19

The results of the one-way ANOVA did not support the research hypothesis that
creative resistance to premature closure would be greater for studavgs@xo CPS
than for students exposed to traditional methods of instruction. However, it is inggresti
that the mean score for the CPS group increased almost 16 points from pretestst postt
while the mean score for the traditional group declined by 5 points during that same
period.

In addition to the two analysis of covariance tests conducted for fluency and
originality, and the three one-way analysis of variance tests conductastoactness of
titles, elaboration, and resistance to premature closure, a third ANCOV£owdscted

to determine the total of the averages of the five dimensions of creativity. péreddat

153



Texas Tech University, Kim Darwin Alexander, May 2007

variable for this ANCOVA was the average of the standard scores for thdirfieasions
of creativity. As revealed in Table 4.30, the adjusted mean score for total average

creativity was greatest for students in the CPS grougds103.22).

Table 4.30.

Descriptive Summary Table for Total Average Creativity.
Independent n M M

Variable Unadjusted Adjusted

CPS 10 97.00 103.22
Traditional 10 104.50 98.28

1180- point scale
@Covariate Appearing in Model Evaluated: Pre-Average = 96.30.

A linear comparison of the increased total average creativity of the CPS group

compared to the traditional group is displayed in Figure 4.9.
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Figure 4.9. Pretest/Posttest Mean Comparison of Total
Average Creativity

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were non-significantdfnes<.116, df=1,18, p=.737). Therefore the

researcher concluded that variances of the two treatment groups for ovetalltgre
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were not significantly different, allowing the assumption of homogeneityrainee to

be met. The results of this test are displayed in Table 4.31.

Table 4.31.
Variance between CPS and Traditional Groups in Total Average Creativity.
Measurement Equality of Variance
F p
Average Creativity 116 137

L evene’s statistic — test of homogeneity of variance

The ANCOVA revealed that the CPS class and the traditional class did not diffe
significantly in the post-treatment average creativity scores, holditigah@ent average
creativity scores constant (F=1.733, df=1, p=.21). The relative magnitude of the
experimental treatment was medium (Cohen’s d=.63). Results of this ANC@VA ar
reported in Table 4.32.
Table 4.32.

ANCOVA Summary Table: Differences between CPS and Traditional Groupstah T
Average Creativity.

Source SS df MS F p d
Corrected Model 4235.527 2 2117.763 35.994 .000 2.83
Intercept 13.882 1 13.882 236  .633 .23
Pre-Total Creative 3954.277 1 3954.277 67.208 .000 3.86
Group 101.945 1 101.945 1.733 .206 .63
Error 1000.223 17 58.837

Total 208247 20

Corrected Total 5235.750 19

The results of the GLM ANCOVA failed to support the research hypothesis that
total average creativity would be greater for students exposed to CPS than fossstudent

exposed to traditional methods of instruction.
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Results Related to Research Hypothesis Five

5. Students in the CPS group will score statistically higher on the Course
Satisfaction posttest than students in the traditionally instructed group.

A series of one-way analysis of variances were conducted to determine the
relationship between student satisfaction and the two treatment levels. tifaetian
instrument that was developed and pilot tested by Brashears (2004). The instrument
consisted of 15 Likert-type items. The first five items were designedaouiee
student satisfaction with the clarity of the curriculum material and thiéyobdithe
teacher during the delivery of that material. Items six through ten wsigneé:d to gain
student response to questions relating to delivery of curriculum material amodsef
instruction. The final five items were designed to measure studenastatisflevels for
the content of the semester long course of instruction. The five-point Likertdype i
were entered into the database as a distribution on a scale of 1-5, with 1 rejgesent
strongly disagree and 5 representing strongly agree. The three amats (livery,
and content) produced scores that could range from 5-25. In addition, a fourth variable
designed to measure overall student satisfaction was constructed througtisarofma
the three areas of clarity, delivery, and content into one overall total studsfatcsiain
score that could range from 15 to 75. The dependent variables were the four scores for
satisfaction.

A one-way analysis of variance was conducted to determine the relationship
between student satisfaction for clarity and the two treatment levels of tipemnudat

variable, CPS and traditional methods of instruction. The dependent variable for this
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ANOVA was satisfaction of clarity. As reported in Table 4.33, the mean score for

satisfaction of clarity was greatest for students in the CPS group (M=17.60).

Table 4.33.

Descriptive Summary Table for Satisfaction of Clarity.
Group n M SD

CPS 10 17.60 1.776
Traditional 10 16.50 4.743

Total 20 17.05 3.531

1 25-point scale

Although the subsequent inferential analysis is concerned with the tre#atme
effects upon the post-treatment satisfaction of clarity, Figure 4.10 presasisi
display of the linear trends contrasting pre-treatment satisfactioaraf@nd post-

treatment satisfaction of clarity by students in the control and treagreaus.
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Figure 4.10. Pre-Study/Post-Study Mean Comparison of
Satisfaction of Clarity

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were statistically not significant.(fe<=2.987, df=1,18, p=.102).

Therefore, the researcher concluded that variances of the two treatomegrg fipr

157



Texas Tech University, Kim Darwin Alexander, May 2007

satisfaction for clarity were not significantly different. Consequentlyaraes between
groups were assumed equal, and the assumption of homogeneity of variance was met.

Results from this test can be seen in Table 4.34.

Table 4.34.
Variance between CPS and Traditional Groups on Satisfaction of Clarity.
Measurement Equality of Variance
F p
Satisfaction of Clarity 2.978 .102

L evene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment satisfaction of clarity scéifes472, df=1,18,
p=.50). The relative magnitude of the experimental treatment was small (Cohen’s
d=.32). Results of this ANOVA are reported in Table 4.35.
Table 4.35.

ANOVA Summary Table: Differences between Treatment Groups on Satsfatt
Clarity.

Source SS df MS F p d
Between 6.050 1 6.050 A72 501 .32
Within 230.900 18 12.828

Total 236.950 19

The results of the one-way ANOVA did not support the research hypothesis that
satisfaction for clarity would be greater for students exposed to CPS than fotstude
exposed to traditional methods of instruction. However, it is interesting to notefiteat
the mean scores of the CPS and the traditional groups were identical on the pre-study
satisfaction of clarity analysis, that mean score was higher amo@®P®eroup on the

post-study analysis.
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A second one-way analysis of variance was conducted to determine the
relationship between student satisfaction for delivery and both levels ohémat The
dependent variable in this ANOVA was the mean score for satisfaction ofrgielive
As reported in Table 4.36, the mean score for satisfaction of delivery wasstesatang

the CPS group (M=18.60).

Table 4.36.

Descriptive Summary Table for Satisfaction of Delivery.
Group n M SD

CPS 10 18.60 2.503
Traditional 10 15.90 5.216

Total 20 17.25 4.216

1 25-point scale

Although the subsequent inferential analysis is concerned with the tre#atme
effects upon the post-treatment satisfaction of delivery, Figure 4.11 presentala vis
display of the linear trends contrasting pre-treatment satisfactionieéyehnd post-

treatment satisfaction of delivery by students in the control and treatnoeipisgr
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Figure 4.11. Pre-Study/Post-Study Mean Comparison of
Satisfaction of Delivery
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Levene’s statistic was calculated to determine homogeneity of vagiaiite

results of this test were significant {lenes4.694, df=1,18, p=.04). Consequently,

variances between groups were assumed unequal, and the assumption of homogeneity of

variance was not met. The results of this test can be seen in Table 4.37.

Table 4.37.
Variance between CPS and Traditional Groups on Satisfaction of Delivery.
Measurement Equality of Variance
F p
Satisfaction of Delivery 4.69 .044

L evene’s statistic — test of homogeneity of variance

As a result of this finding of significance on Levene’s test, a Brown-Forssghe t
was conducted for equality of means. The results of the Brown-Forsythe were non-
significant, allowing the researcher to assume equal variances and covitmttee
pursuit of discovery of difference in CPS verses traditional instruction for dategm
that mean differences existed. The ANOVA revealed that the CPS class and the

traditional class did not differ significantly in their post-treatmensfattion of delivery

scores (B=2.178, df=1,18, p=.16). Therefore the researcher concluded that variances of

the two treatment groups for satisfaction of delivery were not significdifferent from
each other. The results of this test can also be seen in Table 4.38.
Table 4.38.

ANOVA Summary Table: Differences between Treatment Groups on Satsfatt
Delivery.

Source SS df MS dF p d
Between 36.450 1 36.450 2.178 .164 v
Within 301.300 18 16.739

Total 337.750 19
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The results of the one-way ANOVA did not support the research hypothesis that
student satisfaction for delivery would be greater for students exposed th&FPBrt
students exposed to traditional methods of instruction. However, it is noteworthy that
mean scores for satisfaction of delivery were consistently higher f@RBegroup
throughout the pre, mid, and post-evaluation process.

A third one-way analysis of variance was conducted to determine the redgtions
between satisfaction of content with the course of instruction and the two treatment
levels. The dependent variable in this ANOVA was the satisfaction content #sore
reported in Table 4.39, the mean for content satisfaction was greatest for siuttemts

CPS group (M=16.80).

Table 4.39.

Descriptive Summary Table of Satisfaction of Content.
Group n M SD

CPS 10 16.80 2.440
Traditional 10 15.10 4.630

Total 20 15.95 3.706

1 25-point scale

Although the subsequent inferential analysis is concerned with the tre#atme
effects upon the post-treatment satisfaction of content, Figure 4.12 presents a vis
display of the linear trends contrasting pre-treatment satisfaction @ntatd post-

treatment satisfaction of content by students in the control and treatment groups.
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Figure 4.12. Pre-Study/Post-Study Mean Comparison of
Satisfaction of Content

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were non-significant{lne<=2.161, df=1,18, p=.16). Therefore the
researcher concluded that variances between the two treatment groupisfamtisam for
content were not significantly different from each other. Results fromet$tiedan be

seen in Table 4.40.

Table 4.40.
Variance between CPS and Traditional Groups on Satisfaction of Content.
Measurement Equality of Variance
F p
Satisfaction of Content 2.161 159

L evene’s statistic — test of homogeneity of variance

The ANOVA revealed that the CPS class and the traditional class did not diffe
significantly in their post-treatment content satisfaction scores (F=1.08518f p=.32).
The relative magnitude of the treatment was medium (Cohen’s d=.49). Results of this

ANOVA are reported in Table 4.41.
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Table 4.41.
ANOVA Summary Table: Differences between Treatment Groups on Satsfatt
Content.

Source SS df MS F p d
Between 14.450 1 14.450 1.055 .318 49
Within 246.500 18 13.694

Total 260.950 19

The results of the one-way ANOVA did not support the research hypothesis that
satisfaction for content would be greater for students exposed to CPS than for students
exposed to traditional methods of instruction. However, it is noteworthy that mean
scores for content satisfaction were consistently higher for studehes GPS group
throughout the pre, mid, and post-evaluations.

In addition to the three one-way analysis of variance tests conducted ifiyy clar
delivery, and content, a fourth one-way analysis of variance was conducted tarteterm
total satisfaction for the course of instruction including both treatment leVaks
dependent variable in the ANOVA was the sum of scores on each of the three categories
for student satisfaction. As reported in Table 4.42, the mean score for total student

course satisfaction was greatest for the CPS group (M=53.20).

Table 4.42.

Descriptive Summary Table for Total Course Satisfaction.
Group n M SD

CPS 10 53.20 5.996

Traditional 10 47.50 14.261

Total 20 50.35 11.042

1 75-point scale
Although the subsequent inferential analysis is concerned with the tre#atme

effects upon the post-treatment total course satisfaction, Figure 4.13 peegesoisl
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display of the linear trends contrasting pre-treatment total coursiasttis and post-

treatment total course satisfaction by students in the control and treatowgrg.g
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Pretest Posttest

Student Satisfaction

Figure 4.13. Pre-Study/Post-Study Mean Comparison of
Total Course Satisfaction

Levene’s statistic was calculated to determine homogeneity of vagiaiite
results of this test were statistically non-significant(fes3.662, df=1,18, p=.07).
Therefore, the researcher concluded that variances of the two treatmeyd fgr overall
course satisfaction were not significantly different from each other.regudts of this

test are displayed in Table 4.43.

Table 4.43.
Variance between CPS and Traditional Groups in Total Course Satisfaction.
Measurement Equality of Variance
F p
Course Satisfaction 3.662 .072

L evene’s statistic — test of homogeneity of variance
The ANOVA revealed that the CPS class and the traditional class did not diffe

significantly in their post-treatment course satisfaction scores (F=1.38[/18f p =.26).
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The relative magnitude of the experimental treatment was medium (Cohen’s. d=.55)
Results of this ANOVA can be seen in Table 4.44.
Table 4.44.

ANOVA Summary Table: Differences between Treatment Groups on Total Course
Satisfaction.

Source SS df MS F p d
Between 162.450 1 162.450 1.357 .259 .55
Within 2154.100 18 119.672

Total 2316.550 19

The results of the one-way ANOVA did not support the research hypothesis that
total course satisfaction would be greater for students exposed to CPS than fasstude
exposed to traditional methods of instruction. However, it is interesting to note that
although not significant, mean scores of students in the CPS group for total course
satisfaction were consistently higher throughout the pre, mid, and post-evaluati

periods.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND

RECOMMENDATIONS

Introduction
Chapter V presents a brief summary of the purposes of the study as well as
conclusions and recommendations that were derived from findings in Chapter IV. This
chapter is comprised of three sections. A general summary of the studgasted in
section one. Section two presents a review of the findings for each reseatmngues
while section three discusses recommendations that were a direcoféisalt

investigation.

Summary

The primary purpose of the study was to determine if any measurabls effec
student creativity levels would result from the use of Creative Problem SoGA1g) (
teaching strategies and techniques in an Introduction to World Agricultuesic®and
Technology course. Ninth grade students enrolled in the course were assessedtan or
determine if significant differences exist in low-level, high-lewagld total cognition,
levels of creativity, and levels of course satisfaction between students wo we

instructed by means of CPS teaching strategies and techniques, includingndi®erge
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convergence, and aesthetics, in comparison to students who were instructedibgdtadi
means of lecture, discussion, question/answer, etc.

A review of classic and current literature indicates several important
considerations that resulted in the focus for this study. The review emphasized the
theoretical foundations for the investigation, in addition to organized, well defined,
research-based categories and models for CPS. Through these sections ahe revi
familiar themes and models were linked to levels of low-level, high-levelcéald t
cognition, as well as creativity levels. The Theory of CPS, as depictedksefset al.
(2000) CPS Version 6.1, was the theoretical foundation for the study and provided
support for the methodology used therein. The CPS model creates a vivid picture of a
creativity development format and strategies through such divergent and cohverge
activities as mess-finding, data-finding, problem-finding, idea-finding, soifinding,
and acceptance-finding. Supporting literature, including Heinzen (1991), Couger et al
(1993), and Nash (2001), related to the FowrArethod of categorizing creativity by the
person, process, product, and press (environment), accompanied by the CPS Model of
defining creative development as Understanding the Problem, Generatiag Idea
Preparing for Action, and Planning the Approach offered direct insight into thégpla
developing creative thinking skills of students in the treatment group. Many of the
desired benefits of problem solving ability, low and high levels of cognition, and
creativity emerged as a result of incorporating CPS strategies aritiescinto the

course of instruction for the treatment group in this study.
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Although the benefits of creative problem solving may seem apparent to readers
the literature also served to suggest that without strategic planning and dgewfehe
correct use of the process, results can range from minimal to detrimemgadritital
that the teacher have a good knowledge and understanding of the CPS process, which
includes accurate identification of the problem or situation in question. Even then, CPS
is not necessarily appropriate for every instructional topic. However, far thpgs that
are vague, ambiguous, abstract, and possibly even hidden from view, the CPS process
can result in unique and effective experiences (Parnes & Harding, 1962; Renzulli, 1982;
Treffinger et al., 1983; Gehlbach, 1987; Marakus & Elam, 1997; Scott et al., 2004).

Other research findings in CPS have exemplified the commonalities shatesl by
approach to creative problem solving adhered to during the course of this study. This
study was an attempt to focus on specific activities and ideas conducivattaitgrénat
would induce increased low-level, high-level, and total cognitive functions in thesproce
while also increasing figural creativity and satisfaction with the psoitesif. The
following research hypotheses were tested.

1. With pretest standardized TAKS scores in language arts, math, science,
and social studies as a covariate, students in the CPS group will score
statistically higher on the low-level cognitive portion of the posttest
than students in the traditionally instructed group.

2. With pretest standardized TAKS scores in language arts, math, science,

and social studies as a covariate, students in the CPS group will score
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statistically higher on the high-level cognitive portion of the posttest
than students in the traditionally instructed group.

3. With pretest standardized TAKS scores in language arts, math, science,
and social studies as a covariate, students in the CPS group will score
statistically higher on the total cognition portion of the posttest than
students in the traditionally instructed group.

4. With pretest scores in creativity as a covariate, students in the CPS
group will score statistically higher on the Creative Thinking posttest
than students in the traditionally instructed group.

5. Students in the CPS group will score statistically higher on the Course
Satisfaction posttest than students in the traditionally instructed group.

Research hypotheses one, two, and three were tested through means of a cognition

posttest. Low-level cognition, pertaining to research hypothesis one,sted ¢a Part |
of the posttest. High-level cognition, pertaining to research hypothesis twtesied on
Part Il of the posttest. Total cognition, pertaining to research hypothesis theeested
by the combination of Parts | and Il of that same posttest. Researchdsypdtiur was

tested using a pretest/posttest format of The Torrance Test of CreatkenghFigural

Form A Research hypothesis five was tested by using a pre/mid/post-study foanat of

Brashears (2004) developed 15 question satisfaction instrument.
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Conclusions

Research Hypothesis One

With pretest standardized TAKS scores in language arts, math, sciencegiahd s
studies as a covariate, students in the CPS group will score statistigaély bn the low-
level cognition portion of the posttest than students in the traditionally instructapl. g

The results from this study indicate that the implementation of CPS instraicti
strategies into an Introduction to World Agricultural Science and Technolomyrse did
not significantly increase low-level cognition scores for the students inRBeg@up
over the traditional group. These results are consistent with the work of Bush (1998) and
Scope (1998). However, although no significance was revealed, an interesting inter
group consistency developed. When examining the mean data of the two groups,
although not significant, the data does reveal higher average low-level cogodties s
among the CPS group, despite the fact that the traditional group had higher pre-study
mean scores in TAKS language arts, TAKS math, TAKS science, TAKS saciast
and GPA. Treffinger (1995) found similar relationships between CPS andamadliti
instructional methods on high-level cognition scores. Rose and Lin (1984) found these
relationships more significant when treatments were extended to 24 months. Further
research may explore the development time required for CPS as a learnimiggteac

strategy. The results of this comparison can be seen in Table 5.1.

170



Texas Tech University, Kim Darwin Alexander, May 2007

Table 5.1.

Pre-study/Post-study Mean Comparison of CPS and Traditional Groups on Low-Level
Cognition.

Instrument Group N Pre-Study Post-Study
m? M?
TAKS CPS 10 2260.80 NA
Language Arts Traditional 10 2355.40
TAKS CPS 10 2175.80 NA
Math Traditional 10 2237.20
TAKS CPS 10 2140.00 NA
Science Traditional 10 2194.40
TAKS CPS 10 2403.20 NA
Social Studies Traditional 10 2405.50
GPA CPS 10 85.09 NA
Traditional 10 90.07
Low-Level CPS 10 NA 50.40
Cognition Traditional 10 50.20

1 Group means for TAKS scores and GPA prior to the study
2Group means for low-level cognition scores at conclusion of study

Research Hypothesis Two

With pretest standardized TAKS scores in language arts, math, scienceciahd s
studies as a covariate, students in the CPS group will score statistighlly in the
high-level cognition portion of the posttest than students in the traditionallyatesdr

group.
The results from this study indicate that the implementation of CPS instaicti

strategies into an Introduction to World Agricultural Science and Technolomyrse did
not significantly increase high-level cognition scores for the studertie GRS group

over the traditional group. However, although no significance was revealed, an
interesting inter-group consistency developed. When examining the mean datswvaf the

groups, although not significant, the data does reveal higher average higtetgvgon

171



Texas Tech University, Kim Darwin Alexander, May 2007

scores among the CPS group, despite the fact that the traditional group had higher pre-
study mean scores in TAKS language arts, TAKS math, TAKS science, TAK$ socia
studies, and GPA. The results of this comparison can be seen in Table 5.2.

Table 5.2.

Pre-study/Post-study Mean Comparison of CPS and Traditional Groups on High-Level
Cognition.

Instrument Group N Pre-Study Post-Study
m* M?
TAKS CPS 10 2260.80 NA
Language Arts Traditional 10 2355.40
TAKS CPS 10 2175.80 NA
Math Traditional 10 2237.20
TAKS CPS 10 2140.00 NA
Science Traditional 10 2194.40
TAKS CPS 10 2403.20 NA
Social Studies Traditional 10 2405.50
GPA CPS 10 85.09 NA
Traditional 10 90.07
High-Level CPS 10 NA 14.80
Cognition Traditional 10 12.60

1 Group means for TAKS scores and GPA prior to the study
2Group means for high-level cognition scores at conclusion of study

Research Hypothesis Three

With pretest standardized TAKS scores in language arts, math, sciencegiahd s
studies as a covariate, students in the CPS group will score statistighly bn the total
cognition portion of the posttest than students in the traditionally instructed group.

The results from this study indicate that the implementation of CPS instraicti
strategies into an Introduction to World Agricultural Science and Technologyrse did
not significantly increase total cognition scores for the students in the G&$arer the

traditional group. However, although no significance was revealed, an interatging
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group consistency developed. When examining the mean data of the two groups,
although not significant, the data does reveal higher average total cognitics &g
the CPS group, despite the fact that the traditional group had higher pre-sardy me
scores in TAKS language arts, TAKS math, TAKS science, TAKS social stadiés
GPA. The results of this comparison can be seen in Table 5.3.

Table 5.3.

Pre-study/Post-study Mean Comparison of CPS and Traditional Groups on Total
Cognition.

Instrument Group N Pre-Study Post-Study
Mm! M?
TAKS CPS 10 2260.80 NA
Language Arts Traditional 10 2355.40
TAKS CPS 10 2175.80 NA
Math Traditional 10 2237.20
TAKS CPS 10 2140.00 NA
Science Traditional 10 2194.40
TAKS CPS 10 2403.20 NA
Social Studies Traditional 10 2405.50
GPA CPS 10 85.09 NA
Traditional 10 90.07
Total CPS 10 NA 65.20
Cognition Traditional 10 62.80

1 Group means for TAKS scores and GPA prior to the study
2Group means for total cognition scores at conclusion of study

Research Hypothesis Four

With pretest scores in creativity as a covariate, students in the CPS ghloup wi
score statistically higher on the Creative Thinking posttest than studéinés in
traditionally instructed group.

The results from this study indicate that the implementation of CPS insiaicti

strategies into an Introduction to World Agricultural Science and Technologyrse did
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not significantly increase creativity levels for those students, as opposeséostudents
who received the same instructional objectives through traditional methods of iostruct
Although no significance was detected, an interesting inter-group consistemtypbel.
When examining the mean data between the two groups, although not significantly
different, the data does reveal some distinct areas of improvement inityehéised on
small improvements from the pretest at the beginning of the course until thetpaistte
the conclusion of the course.

For fluency, an ANCOVA was conducted based on a >.70 Pearson Product
Moment correlation between fluency pretest and posttest scores. The purpose of the
ANCOVA was to detect significant posttest mean score differeretasebn the CPS and
traditional groups. Although not significant, the pretest means revealed a 16 ploant hig
mean score among the traditional group. However, the adjusted mean score, after the
implementation of analysis of covariance, revealed a 1 point higher mean scoge amon
the CPS group.

For originality, an ANCOVA was conducted based on a >.70 Pearson Product
Moment correlation between the pretest and posttest mean scores. The purpose of the
ANCOVA was to detect significant posttest mean score differeretesebn the CPS and
traditional groups. Although not significant, the pretest mean score indicatbdast @
point higher mean score among the traditional group, while the adjusted mean saore, afte

the analysis of covariance, resulted in a 2 point higher mean score among the CPS group.
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For abstractness of titles, a one-way ANOVA was conducted. Although not
significant, the pretest mean score was almost 5 points higher among tihenaadi
group, while the unadjusted mean score for the CPS group was 4 points higher on the
posttest.

For elaboration, a one-way ANOVA was conducted. Elaboration was the only
measured area of creativity, in which the mean score for the traditiongl igayaased
more than that of the CPS group from pretest to posttest.

For resistance to premature closure, a one-way ANOVA was conducted. The
mean score of the traditional group was 3 points higher on the posttest than the mean
score of the CPS group. However, it is noteworthy that the mean score for the CPS group
improved 16 points from pretest to posttest, while the mean score of the traditional group
actually declined by 5 points.

Finally, for average pretest creativity scores, an ANCOVA was cordisotee
the Pearson Product Moment correlation produced a >.70 correlation between pretest and
posttest scores. The pretest mean scores of the traditional group were 12 points highe
than those of the CPS group, while the adjusted mean scores on the posttest, after the
analysis of covariance, were 5 points higher among the CPS group than the ttaditiona

group. The results of this comparison can be seen in Table 5.4.
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Table 5.4.

Pretest/Posttest Mean Comparison of CPS and Traditional Groups on Creativity.
CREATIVITY GROUP STATISTIC PRETEST POSTTEST POSTEST

TEST M UM A*M
Fluency CPS ANCOVA 89.00 102.90 110.31
Traditional 105.40 116.70 109.29
Originality CPS ANCOVA 101.70 108.90 115.46
Traditional 118.30 119.90 113.37
Abstractness CPS ANOVA 103.30 98.90
of Titles Traditional 108.00 94.30
Elaboration CPS ANOVA 74.80 79.60
Traditional 77.30 92.30
Resistance to CPS ANOVA 80.70 96.60
Prem. Closure  Traditional 104.00 99.00
Average of CPS ANCOVA 90.00 97.00 103.22
Creativity Traditional 102.60 104.50 98.28

! Unadjusted mean of analysis of variance and covariance
2 Adjusted mean of analysis of covariance

Research Hypothesis Five

Students in the CPS group will score statistically higher on the Course
Satisfaction posttest than students in the traditionally instructed group.

The results from this study indicate that the implementation of CPS insiaicti
strategies into an Introduction to World Agricultural Science and Technolomyrse did
not significantly increase levels of course satisfaction for those studentscaingared
to students who received the same instructional objectives through traditiara ofe
instruction. However, although no significance was detected, an intereséingrotp
consistency developed. When examining the mean data of the two groups, although not
significantly different, the data does reveal a greater level ofaatimn among the CPS

group in all areas of satisfaction, including clarity, delivery, content, analbver
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satisfaction. The mean of the CPS group was slightly higher than that of thenedig
instructed group. However, in none of these areas was that difference signtftbant a
.05 level.

For clarity, a one-way ANOVA was conducted. Although mid-study mean scores
for clarity were identical, the post study mean score of the CPS groupigvaly $ligher
than that of the traditional group.

For delivery, a one-way ANOVA was conducted. Of the three individual areas of
satisfaction, the largest gap in satisfaction means between the two groupdiveasrea
of delivery, where the trend toward significance was also greatest.

For content, a one-way ANOVA was conducted. Although non-significant, the
mean scores of the CPS group were also slightly higher for satisfactonteft at the
post-study interval.

Finally, for total creativity, a one-way ANOVA was also conducted. Ogaea
although non-significant, the mean scores indicate that greater total cdisfeetsan
existed among the CPS group than the traditionally instructed group by almost 6 points.

The results of this comparison can be seen in Table 5.5.
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Table 5.5.
Pre-Study/Post-Study of CPS and Traditional Groups on Satisfaction.
SATISFACTION GROUP PRE-M MID-M ? POST-M
Clarity CPS 18.00 18.90 17.60
Traditional 16.60 18.90 16.50
Delivery CPS 17.70 19.60 18.60
Traditional 16.80 17.10 15.90
Content CPS 17.10 18.10 16.80
Traditional 15.70 16.80 15.10
Total CPS 52.80 56.60 53.20
Traditional 49.10 52.80 47.50

! Pre-study mean for treatment groupslid-study mean for treatment groups
% Post-study mean for treatment groups

Discussion

No statistically significant differences were revealed in tbasof low-level
cognition, high-level cognition, total cognition, creativity, or course satiefact
Therefore, one might conclude that the advantages of instructing studentdivecre
problem solving strategies is no more effective than more traditional inetrakti
strategies of lecture, question/answer, multi-media, etc. However, although
significance was detected, several interesting inter-group consstelaveloped
between the CPS and traditional groups, causing this researcher to reconsekarithe

An immediate observation can be made that upon examination of mean scores of
low-level, high-level, and total cognition, the CPS group performed better than the
traditional group. Also, that better performance occurred despite the faittepe-
study leveling instruments of TAKS scores and GPA indicated that thedrediggroup
was cognitively higher than the CPS group. This observation supports the original

hypothesis that students do score higher in areas of low-level, high-level, &nd tota
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cognition when instructed using CPS strategies than with traditional insiraict
strategies (Isaksen et al., 1994; Treffinger et al., 2003; Hanson, 2006).

The same observation was made for creativity. Pretest mean scores obthe CP
group were lower across the board in all five individual areas of creativibhe TCCT,
as well as in total average creativity. However, the CPS group’s mean scoedsgher
than the traditional group on the posttest in four of the six areas of creativitgditiom,
they had closed the gap considerably in one of the other two areas, while widening the
gap only in the area of elaboration. This observation also supports the original
hypothesis that students will become more creative as a result of imstnnc@PS, as
opposed to traditional instructional methods (Parnes & Harding, 1962; Torrance, 1972,
Fieldhusen & Clinkenbeard, 1986; Maraviglia & Kvashny, 2006; Norton, 2006).

Finally, in the third area of measurement, course satisfaction, the meas fecor
satisfaction would indicate that the CPS group was more satisfied with the toams
the traditional group. Mean scores were higher across the board in all three individual
areas of satisfaction that were measured, in addition to overall satisfachis
observation supports the original hypothesis that students will be more satitfied w
courses delivered through creative problem solving strategies than with détirergh
more traditional strategies (Markum & Hagan, 2004).

As mentioned earlier, this researcher believes the probability enagtsad the
sample sizes of the groups been larger, significance might have beerdatiedinear
comparison of the mean scores between groups would suggest that assumption to be

accurate. However, due to the small class sizes in Roscoe ISD, this study ctaldenot
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been conducted with larger samples and maintained the true experimentacafgtt
However, the true experimental effect would have been enhanced if students in the
control group had not been exposed to the CPS teacher prompts posted around the room.
Regardless of the findings, however, the methodological approach was sound. Therefore,
this author would like to advise the readers to approach the findings and conclusions of
this study with that qualification in mind. The review of the literature reveals

documented evidence that instructional methods that incorporate creative problem
solving strategies are superior to traditional methods of instruction fomgdishing

desired outcomes related student growth in cognition, creativity, and satisfaith

learning.

Recommendations

Based on this study’s findings and conclusions, the following recommendations

for further action can be made.

Recommendations for Improvement of Practice

The review of the literature for this inquiry strongly supports the use of CPS
instructional strategies in the classroom. Numerous benefits for learaipgstively
correlated with the use of CPS in education. Significant effects from thiswstrdy
found that support the need for, and benefits of, implementation of CPS into classroom
instructional strategies and methods. Concepts and approaches to instructiaqquiteat re

students to call upon high-level cognition and creativity to solve complex problems not
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only increase low-level, high-level, and total levels of cognition, as weleagivity
levels, it also increases students’ satisfaction with the educationasgiddtarkum &
Hagan, 2004).

In addition to student satisfaction, teacher satisfaction with the CPS proaes
also evaluated during this study. The teacher kept a weekly log that containsntemme
regarding challenges and accomplishments from each individual wee&ll @s weacher
satisfaction with the CPS process. In summation of the overall experientegdher
noted that the CPS process does require greater effort than traditional msélucti
strategies. However, it is the opinion of the teacher that the advantages of CPS fa
outweigh the disadvantages, in terms of student growth, making the process worth the
extra effort.

It is therefore the recommendation of this researcher that educators, when
appropriate and feasible, utilize CPS in the form of divergence, conveygence
aesthetics as a means of increasing the creative problem solvingsabflgiedents. In
doing so, students will benefit in terms of increased levels of cognition and gdpacit
creativity, as well as overall satisfaction with the learning proc#d®\aelements of
student success in today’s educational environment.

Roscoe ISD plans to implement a course in Creative Problem Solving for all
seventh grade students in the district beginning with the 2007-2008 school year. In
addition, the district has a goal for implementation of Creative Problem Salsiag
district-wide instructional philosophy across the grade levels and acrossiicum areas

by 2010. Although the implementation process for accomplishment of these district
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goals is already underway, planning for extensive professional developnteatCPS
process for teachers is in the development phase as well. At the August 2067 iteac
service meetings, teachers will be issued guidelines and receive moétsEvelopment
training in the implementation of divergent, convergent, and aesthetic instructional
strategies from the teacher in this study, Jacob Tiemann, the curriculumtaonsam
this study, Rose Burks, and myself. Implementation of CPS strategieshbubRpscoe

ISD will actually begin during the fall 2007 semester.

Recommendations for Further Research

Selected students appeared to become more engaged in learning with the
treatment. This may be due to several factors that should be explored. Becamnsalf g
trends for higher achievement in cognition and creativity, accompanied by more
satisfaction of students in the CPS treatment, this study should be replicated.
Replications should take place using larger sample sizes, in other acadeiplmds in
other grade levels, and in other regions of Texas and throughout the United States, in
order to provide a more comprehensive and detailed examination of the effects of CPS
tactics on learning. Attempts to analyze grading procedures as tagyteesatisfaction
should also be examined. Perhaps this analysis could explain the downward spiral from
the mid-point to the conclusion of the study for both the treatment and control groups.

A second recommendation is that this study be replicated among other
Agricultural Science teachers in Introduction to World Agricultural Science and

Technology | courses in similar settings to the one at Roscoe High School. This
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replication would serve to provide additional confirmation of the results derived frem thi
specific study.

A third recommendation would be to call for additional studies in CPS
instructional strategies using versions other than the CPS Version 6.1. This noodigl is
one of a wide array of instructional models for the CPS process. Additionaktesear
a wide array of CPS models will lead to a deeper understanding of the procest ass
the discovery of more appropriate models designed to better satisfy the spssifscof
particular individuals or groups.

A final recommendation would be to call for additional studies to be conducted in
the area of teacher professional development in CPS instructional stratdgpeeadher
is an integral part of any effective CPS lesson. However, effectivar@i&ctional
strategies do not occur by happenstance. On the contrary, effective CB&iorsdl
strategies are the result of many hours of planning, organization, implementation, a
evaluation of CPS content and delivery on the part of the teacher. This process must be a
learned process, rather than a natural occurrence. To avoid lag timeatstteof a
study, extensive professional development of the teacher in best practicesgating
CPS instructional strategies into instructional objectives would allow éatgrimpact

in student learning throughout the course of study.
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Informed Consent

Project Title: Effects of Instruction in Creative Problem Solving on Cognition,
Creativity, and Satisfaction Among Ninth Grade Students in an Introduction to World
Agricultural Science and Technology Course

Please read this document carefully before you decide to allow results te imcluded
in this study.

Purpose of the research study:
The purpose of this research is to determine if instructional strategies uetimgds of
Creative Problem Solving (CPS) produce greater results in measuregiorg
satisfaction, and creative thinking levels when presented to high school agaicult
students than more traditional measures of instructional delivery.
What you will be asked to do in the study:
1) Complete a 40 item low/high cognition pretest during the first week of the fal
2006 semester (this is a non-timed assessment).
2) Complete a 40 item low/high-cognition posttest during the final week of the fall
2006 semester (this is a non-timed assessment).
3) Complete a standardized creative thinking pretest.
4) Complete a standardized creative thinking posttest.
5) Complete an evaluation of course content and delivery methods for the unit of
instruction.
Time required:
Approximately 5 hours of normally scheduled class time.
Risks:
No risk of physical, psychological, or economic harm to you is foreseen.
Benefits/Compensation:

There is no compensation or other direct benefit to you for participation. Parscipdnt
be distributed results from the study during the spring 2007 semester.

Confidentiality:
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Your identity will be kept confidential to the extent provided by law. Your name will not
be used in any report or publication of the results of this study.

Voluntary Participation:

Your participation in this study is completely voluntary. There is no penaltyofor
participating.

Whom to contact if you have questions about the study:

Kim Alexander (doctoral student)
Superintendent

Roscoe Independent School District
P.O. Box 579

Roscoe, Texas 79545

Phone: (325) 766-3629

Fax: (325) 766-3138

E-mail: kda@roscoe.escl4.net

| have read the above information amitl/will not participate in the study.

Student Signature Parent or Guardian Signature
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Kim Alexander

Effects of Instruction in Creative Problem Solving in Cognition, Creatiaityl
Satisfaction Among Ninth Grade Students in an Introduction to World Agricultural
Science and Technology Course

Rationale Research continues to impart new information and data that affect agriculture
and education. The method of imparting that information and data is the basis for
transformational knowledge. A sound rationale and theoretical frameworksanetial in
order to structure an effective delivery strategy for contemporary agrigutducation.
Using an experimental study consisting of a control group and a treatroept tris

study will examine the effectiveness of creative problem solving as andtstal

strategy, as compared to traditional instructional strategies in thergieiveourse
objectives for agricultural science education. Comparisons will be drawn fremtilie
groups based on standards established from researcher developed tests of lolw and hig
level cognition, standardized tests in creativity levels, and a researvietymizl course
satisfaction instrument. The findings will provide a basis for developing starfdatte

most effective method of instructional delivery of course curriculum content.

Subjects Twenty-seven ninth grade agricultural science students enrolled in an
Introduction to World Agricultural Science and Technology course will be the ssiloject
this study. Fourteen of these subjects will be randomly assigned to thestiegtoup

and the remaining thirteen students will serve as subjects for the control group.
Considerations will be given to age, sex, socioeconomic status, ethnic origimankass
and GPA.

ProceduresStudents enrolled in World Agricultural Science and Technology as a
requirement of fulfillment of their ninth grade agricultural science cutrmoubill be
randomly assigned to either a treatment or control group. In addition, the treatrdent
control groups will be randomly selected to compliment the experimental design of th
study. Students will be leveled during the initial phase of the study according to the
covariates of class rank and GPA. Subjects of the study will be coded in SPSS and
individual identities of students will remain anonymous. In addition, subjects will be not
be distinguished as members of the treatment or control group. Finally paditipeatihe
study will be voluntary as students enrolled in this course will not be required to
participate in the study.

Participants in the study will be administered a pretest and a posttest inddwga

levels of cognition. Although researcher developed, this test has been approved by a
panel of agricultural education experts from Texas Tech University. Additypnall
students will be administered a standardized Torrance Test of Creative THIRKDT)
pretest and a posttest to determine levels of creativity before anthaftaestructional
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delivery of the course. Finally, students will be administered a validityediadbifity
tested satisfaction instrument designed to measure clarity, deliveryp@irticat the
conclusion of the course.

The content of the course curriculum will be identical for both groups and aligned with
instructional objectives outlined in Texas State Law by the Texas E$$aniialedge

and Skills (TEKS). The only distinction between the treatment and control grouijbe wil

the method of instructional delivery. Subjects in the treatment group willescei

instruction through research based methods of creative problem solving (CPS). Subjects
in the control group will receive instruction through traditional methods of classroom
instructional delivery.

Adverse Events and LiabilityResponse to questions to determine knowledge of the
course curriculum subject matter, levels of creativity, or courseaatamf could not
reasonably place the subjects at risk of damage to reputation, self-estaesnptiver
bodily or personally damaging consequences.

Consent FormA consent form is attached.
AttachmentsAbove referenced consent form, researcher developed measurements of low

and high level cognition, a standardized Torrance Test of Creative Thinking, and a
researcher developed satisfaction instrument.
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APPENDIX B
LESSON OUTLINE FOR CPS GROUP
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Lesson Outline for CPS Treatment Group
o Grade
Introduction to World Agricultural Science and Technology |
Fall 20

Wednesday, August 16
1. Class Introduction
2. Have students develop classroom rules
a. Brainstorm individually (1 minute)
b. Brainstorm in small groups (3 minutes)
1) CPS Problem-Finding = Divergence
2) CPS Idea-Finding = Divergence
c. Whole group debate/discussion to determine which of the 3 to 4 rules are most
appropriate (15 minutes)
1) CPS Solution-Finding = Convergence
2) CPS Acceptance-Finding = Convergence
3. Draw depictions of rules to post

Thursday, August 17
1. Administer Torrance Test of Creative Thinking (TTCT)
2. Discuss TTCT and how it relates to what they will be doing in class

Friday, August 18
1. Pre-test: Course Satisfaction Survey (5-10 minutes)
2. Discuss Creative Problem-Solving (CPS)
a. Posters
3. Activity/Problem situation

Monday, August 21
(TEKS 119.2 c3B)
1. What is your favorite food?
2. Think-Pair Share: Cheeseburger Activity
a. Think regarding where a cheeseburger comes from (1-3 minutes)
b. Share with a partner (2 minutes)
1) CPS Idea-Finding = Divergence & Convergence
3. Video (15 minutes)
4. Discuss/elaborate

5. Give the process for making a hotdog, etc. to students and have them determine what th

end product could be
a. CPS Solution-Finding = Divergence & Convergence
6. Share/debate
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Tuesday, August 22
(TEKS 119.2 c3A,B,C; c7A; c5B)
1. As aclass, develop a semantic map on politics and another on agriculture to build
background knowledge and see connections
2. Have students develop a Venn diagram to compare and contrast these two topics
a. CPS Mess-Finding = Divergence & Convergence
3. Add necessary teacher information to Venn diagram and lead into homework assignmen
a. Homework: Research main points that were not covered and report back to @ass. (e.
USDS, FSA, TDA, APHIS, FDA, etc.
b. What problem or situation might lead to this agency?
1) CPS Data-Finding = Convergence

Wednesday, August 23
(TEKS 119.2 c3A,B,C; c7A; c5B)
1. Add homework information to semantic map and Venn diagram
2. Student will share in small groups what situations they came up with that eaghhlem to
using these agencies
a. CPS Mess-Finding = Divergence & Convergence
3. Activity: Which drawing best depicts the relationship between agriculture artg@li
Explain.
a. CPS Acceptance-Finding = Divergence & Convergence

b.Note: Students will do this activity individually but give explanations to theeerltiss
4. Review

5. Quiz

Thursday, August 24
(TEKS 119.2 c1B; c4A)
1. Record books

Friday, August 25
(TEKS 119.12 c6F)
1. Article summaries — Write article about how politics affect agriculituggur community.
Examples:
a. “Local Drought Causes Pool Prices to Soar”
b. “New Hunting Regulations Increase/Decrease Participation”
1) CPS Data-Finding = Convergence
2. Continue with record books if applicable

Monday, August 28
(TEKS 119.12 c3A,B,C)
1. Hook: Survivor activity
a. CPS Mess-Finding = Divergence & Convergence
b. CPS Data-Finding = Convergence
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Tuesday, August 29
(TEKS 119.12 c3A,B,C)
1. Explore:
a. Research most heavily populated areas of the world with demographics
b. Research where the majority of the world’s food is grown
1) CPS Data-Finding = Convergence

Wednesday, August 30
(TEKS 119.12 c3A,B,C)
1. Continue with Exploration activity
a. Develop a visual to represent this information (i.e. map, chart, graph)
1) CPS Data-Finding = Convergence
2) CPS Solution-Finding = Convergence
b. Gallery Walk — As a group, develop at least one question to ask each group reteiding
visual
c. Question and answer session

Thursday, August 31
(TEKS 119.12 c3D; ¢5B,C,D; c9A)
1. Explain visual aids
2. Video (28 minutes)
3. Discuss and make connections between video and activities
4. Create a plan for feeding the hungry in the area (i.e. Nolan County)
a. CPS Data-Finding = Convergence
b. CPS Solution-Finding = Convergence
5. As aclass, identify one activity to put into practice (e.g. local food drive)

Friday, September 1
(TEKS 119.12 c6F,D,E)
1. Article summaries
a. Draw a picture to depict the main point of article
b. Have students explain drawing to class
1) CPS Acceptance-Finding = Convergence

Monday, September 4
Holiday

Tuesday, September 5
(TEKS 119.12 c3D; ¢5B,C,D; c9A)
1. Test using TAKS Test Generator (multiple choice and open-ended)
a. Questions over the 120 minute DVD not included
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Wednesday, September 6
(TEKS 119.12 c4C)
1. Explore
a. Put student in charge of a class meeting regarding the girls’ vs. boys’ tockes or
length of lunch period to decide who should get a longer lunch, etc.
b. Brainstorm possible stumbling blocks that prevent a meeting from running smoothly
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Divergence
c. Discuss rules that would have been helpful in running the meeting
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Convergence

Thursday, September 7
(TEKS 119.12 c4A,B,C)
1. Brainstorm for qualities that comprise a good team
2. Brainstorm for qualities that make up a good leader
a. CPS Solution-Finding = Divergence
3. Explain
4. Read and discuss Chapter 2 on parliamentary procedure and compare the qualities of
leaders/teams that the class developed to those listed in the book
a. CPS Solution-Finding = Convergence

Friday, September 8
(TEKS 119.12 c6D,E,F)
1. Article summaries
2. Choose an item and explain how it relates to agriculture
a. CPS Mess-Finding = Divergence
b. CPS Acceptance-Finding = Convergence
3. Write a ¥ page explanation to present to the class

Monday, September 11
(TEKS 119.12 c4A,B,C)
1. Challenge students to find ways to help them become more creative problem-solvers
a. Brainstorm in small groups
1) CPS Problem-Finding = Divergence
2) CPS Idea-Finding = Divergence
b. Share brainstorming ideas with the class
c. Select the top ideas and determine how to put into action
d. If possible, put one or more ideas into action

Tuesday, September 12
(TEKS 119.12 c4C)
A. Assign parliamentary workbook information to groups
1. Students will:
a. Problem — Determine how to present information to the class creatively
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b. Gather information — Use Parliamentary Procedure Handbook to gather information
needed for presentation
1) CPS Data, Problem, Idea-Finding = Divergence
c. Rank ideas — Determine what information is most important for other students to know
1) CPS Data, Problem, Idea-Finding = Convergence
d. Presentideas to class

Wednesday, September 13
(TEKS 119.12 c4C)
1. Same as Tuesday
a. CPS Data, Problem, Idea-Finding = Divergence & Convergence

Thursday, September 14
(TEKS 119.12 c4C)
A. Parliamentary Procedure — Main motion
1. Group 1: Chapter 5 — Prepare to teach information to the class with applicable
examples/situations
2. Group 3: Chapter 6 — Same as Group 3
a. CPS Acceptance-Finding = Convergence

Friday, September 15
(TEKS 119.12 c6D,E,F)
1. Article summaries
a. Write an article entitled: “If You Had to Show an Animal, What Problems Mg
Encounter?”
1) CPS Mess, Problem, Idea-Finding = Divergence & Convergence
b. Quiz students about possible solutions

Monday, September 18
(TEKS 119.12 c4C)
A. Parliamentary Procedure — Refer to a committee
1. Group 5: Chapter 8 — Teach information to rest of class with applicable
examples/simulations
2. Group 6: Chapter 10 — Same
3. Model parliamentary procedure —Refer to a committee — (reteach)
a. CPS Data, Idea-Finding = Convergence
4. Homework for Friday — Teacher selected article over a “Hot Polifiopic”
a. Develop a solution to solve the “Hot” topic that teacher selected
b. Topic = Pope versus Muslim
2) CPS Mess-Finding = Divergence
1) CPS Acceptance-Finding = Convergence

Tuesday, September 19
(TEKS 119.12 c4C)
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A. Parliamentary procedure (student modeling)
1. Reteach chapters 5-8
a. CPS Idea, Problem-Finding = Divergence & Convergence

Wednesday, September 20
(TEKS 119.12 c4C)
A. Parliamentary procedure (student modeling)
1. Chapter 9
a. Ammendments
1) CPS Idea, Problem-Finding = Divergence & Convergence

Thursday, September 21
(TEKS 119.12 c4C)
A. Review steps of Parliamentary Procedure
B. Quiz over Parliamentary Procedure
1. CPS Solution, Acceptance-Finding = Convergence

Friday, September 22
(TEKS 119.12 c6D,E,F)
1. Article summary
a. Present solutions from “Hot Political Topic” assignment (Pope vs. Muslim)
b. Debate solutions
1) CPS Mess, Problem-Finding = Divergence
c. Strive for consensus
1) CPS Mess, Problem, Solution-Finding = Convergence

Monday, September 25
(TEKS 119.12 c8A,B)
1. Categorize random objects and label each category
a. CPS Mess, Data-Finding = Divergence
2. Students will rotate around room and guess how each group categorized object:
a. CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Divergence
3. Students explain thinking behind categories
a. CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Convergence
4. Lead into power point over swine
a. Look at pictures of 5 — 6 hogs
b. Compare traits of each hog
c. List traits
5. Give each student a copy of notes over swine

Tuesday, September 26
(TEKS 119.12 c8A,B)
1. View slide over individual hog breeds
a. CPS Data-Finding = Convergence
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2. Students organize information into chart to see relationship between breeds of hogs
a. Semantic Feature Analysis Chart
1) CPS Data, Solution-Finding = Convergence
3. Discuss
4. Brainstorm ways to help identify breeds
a. CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Convergence

Wednesday, September 27
(TEKS 119.12 c8A,B)
1. Visit Ag Science barn to identify breeds & discuss breed terminology
a. CPS Data-Finding = Divergence & Convergence
2. Students will develop an acrostic for each breed
a. CPS Mess, ldea-Finding = Divergence

Thursday, September 28
(TEKS 119.12 c8A,B)
1. Review acrostic and semantic feature chart for swine breed identificati
a. CPS Mess, Idea-Finding = Convergence
2. Quiz over breed identification and terminology
a. CPS Solution-Finding = Convergence
b.
Friday, September 29
(TEKS 119.12 c6D,E,F)
1. Article summary
a. Write “The Day in the Life of a Pig” article for one of the breeds
1) CPS Idea, Solution, Acceptance-Finding = Divergence & Convergence

Monday, October 2
(TEKS 119.12 c8A,B)
1. Introduce top 10 economically feasible cattle breeds
a. Development, history, and terminology
b. Identify characteristics of cattle breed from pictures
1) CPS Data-Finding = Divergence & Convergence

Tuesday, October 3
(TEKS 119.12 c8A,B)
2. Continue introduction of top 10 economically feasible cattle breeds
a. Development, history, and terminology
b. Understanding the climate, describe why each breed will or will not be ptefftab
production in this breed of cattle
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&ence

Convergence
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Wednesday, October 4
(TEKS 119.12 c8A,B)
3. Introduce top 10 economically feasible cattle breeds
a. Development, history, and terminology
b. Understanding of the climate and explain why each breed will or will not be
profitable for production in this breed of cattle
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&ence
Convergence

Thursday, October 5
1. Midpoint Satisfaction Survey (10 minutes)
(TEKS 119.12 c8A,B)
4. Introduce top 10 economically feasible cattle breeds
a. Development, history, and terminology
b. Understanding of the climate and explain why each breed will or will not be
profitable for production in this breed of cattle
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&ence
Convergence

Friday, October 6
(TEKS 119.12 c6D,E,F)
1. Quiz over Cattle Breed identification
1. Article — “Develop a New Breed of Cattle by Combining Traits Conducive to
Profitability in This Area”
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&ence
Convergence

Monday, October 9
Staff Development (no school)

Tuesday, October 10
(TEKS 119.12 c8A,B)
1. Introduce top 6 important sheep and goat breeds
a. Development, history, and terminology
b. Identify and discuss characteristics of sheep/goat breeds from pictures
c. Trip to Ag Farm for hands on experience
2) CPS Data-Finding = Divergence & Convergence

Wednesday, October 11
(TEKS 119.12 c8A,B)
2. Continue introduction of top 6 important sheep/goat breeds
a.Development, history, and terminology
b. Power Point over sheep/goats
c. What if there was only one breed?
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1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&gence
Convergence

Thursday, October 12
(TEKS 119.12 c8A,B)
3. Continue introduction of top 10 economically feasible cattle breeds
a. Development, history, and terminology
b. Discuss distribution and consumption of sheep/goats
c. Summary of development, distribution, consumption of sheep/goats
d. Who, what, when, where, how, why of sheep/goat distribution/consumption in
computer lab
1) CPS Mess, Data, Problem, Idea, Solution, Acceptance-Finding = Dive&ence

Convergence

Friday, October 13
(TEKS 119.12 c6D,E,F)
1. Article summary
b. Write article over sheep production
1) Summarize and give view of the topic
a) CPS Solution-Finding = Divergent
2) Discuss solutions to problems
b) CPS Solution-Finding = Convergent

Monday, October 16
(TEKS 119.12 c3A,B,C,D; c8A,B,D,E; c7A)
1.Basic Animal Science
a. Reproduction and roles of animals in our lives
1) Show CEV video over Basic Animal Science
a) CPS Mess-Finding = Divergent & Convergent

Tuesday, October 17
(TEKS 119.12 c3A,B,C,D; c8A,B,C,D,E)
1. Animal housing, nutrition, health, shots, and castrations

a. Give 3 examples of animal housing for species beef, swine, sheep, & goats

b. Explain the nutritional requirements for one species

1) What might one feed and why to meet those requirements?

c. What are some of the major health concerns for selected species?

1) i.e. diseases, routine vaccinations, illness prevention, etc.
d. CPS Data-Finding, Solution-Finding = Divergence

Wednesday, October 18
(TEKS 119.12 ¢3A,B,C,D; ¢8A,B,C,D,E)
2.Continuation of animal housing, nutrition, health, shots, and castrations
a. Give 3 examples of animal housing for species beef, swine, sheep, & goats
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b. Explain the nutritional requirements for one species
1) What might one feed and why to meet those requirements?
c. What are some of the major health concerns for selected species?
2) i.e. diseases, routine vaccinations, illness prevention, etc.
d. CPS Data-Finding, Solution-Finding = Divergence
e. Discussion

Thursday, October 19
(TEKS 119.12 c3A,B,C,D; c8A,B,C,D,E)
3. Discuss intramuscular and subqueautneous injections and castration
methods
4. Demonstration and hands-on
a. Practice shots on oranges and live castration
1) Acceptance-Finding = Convergence

Friday, October 20
(TEKS 119.12 c6D,E,F)
. Article summary
a.Write article over summary of the week’s lesson over Basic Animal@&xcie
2) Summarize and give view of the topic
a)CPS Solution-Finding = Divergent
2) Discuss solutions to problems
a)CPS Solution-Finding = Convergent

Monday, October 23
(TEKS 119.12 ¢5C,E,F)
1. Basic Environmental Science
a. What is renewable energy and alternative fuels
1) Fill roasting pans with soil & pour water on it to demonstrate erosion
2) Make connection between soil stability & agricultural stability for crops
b. Discuss connection between dependence of agriculture on the environment
1) CPS Data-Finding = Divergence
2) CPS Idea-Finding = Divergence
3) CPS Solution-Finding = Divergence & Convergence

Tuesday, October 24
(TEKS 119.12 c5C,E,F)
1. Renewable and non-renewable energy sources
a. Students will write their definition of renewable/non-renewable sources
b. Teacher will converge on a working definition from student convergence (board)
c. Students will categorize note cards containing renewable energy term
1) CPS Mess-Finding = Convergence
2) CPS Data-Finding = Convergence
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Wednesday, October 25
(TEKS 119.12 ¢5C,E,F)
1. Alternative fuel sources (biodiesel, ethanol, electricity, hydrogen, propeteanol)
a. Students will conduct internet research on alternative fuel sources for Eriotdey
summaries

1) Two students will be assigned to each fuel source to gain different perspecti
a) Consideration given to how fuel is made and the potential impact for these fue

on the environment and agriculture
b) A rubric will be followed to ensure comprehensiveness of answers
c) Sources will be sited in list form
2) CPS Data-Finding = Divergence & Convergence

Thursday, October 26
(TEKS 119.12 ¢5C,E,F)
1. Alternative fuel sources (continued)
a. Internet research (continued)
1) CPS Data-Finding = Divergence & Convergence

Friday, October 27
(TEKS 119.12 ¢5C,E,F)
1. Write article summary: Why Renewable Energy Sources Are Econlyracal
Environmentally Important
a. Summarize and support view of the topic

1) CPS Data-Finding = Divergent & Convergent
2) CPS Solution-Finding = Convergent
3) CPS Acceptance-Finding = Convergent

Monday, October 30
(TEKS 119.12c8A,C,D)
1. Basic Food and Fiber Science
a. Draw picture of the world without plants or animals
1) Students will explain/defend drawing to the class
A) CPS Idea-Finding = Divergent & Convergent

Tuesday, October 31
(TEKS 119.12c8A,C,D)
1. Basic Food and Fiber Science (continued)
a. View half CEV power point over Basic Food and Fiber Science
b. Students will devise questions over content
1) Students will teach the answer for their question to the remainder of the class
a) CPS Problem-Finding = Divergent & Convergent

Wednesday, November 1
(TEKS 119.12c¢8A,C,D)
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1. Basic Food and Fiber Science (continued)
a. View second half of CEV power point of Basic Food and Fiber Science
b. Students will draw questions from a hat to answer and teach to the rest ofshe clas
1) CPS Problem-Finding = Divergent & Convergent
2) CPS Idea-Finding = Divergent & Convergent
3) CPS Solution-Finding = Divergent & Convergent
4) CPS Acceptance-Finding = Divergent

Thursday, November 2
(TEKS 119.12c¢8A,C,D)
1. Basic Food and Fiber Science (continued)
a. Draw a picture of the “Perfect Farm to Sustain Human Life”
1) Use map colors
1) Explain and discuss
a) CPS Problem-Finding = Divergent & Convergent
b) CPS Idea-Finding = Divergent & Convergent
c) CPS Solution-Finding = Divergent & Convergent
d) CPS Acceptance-Finding = Divergent & Convergent

Friday, November 3
(TEKS 119.12 c5C,E,F)
1. Write an article summary: Search and find article related to the wieglits
a. Summarize and support the viewpoint of how it relates to Food and Fiber Science
1) CPS Solution-Finding = Divergent & Convergent
2) CPS Acceptance-Finding = Divergent

Monday, November 6
(TEKS 119.12c8A,B,C)
1. Plant Structure and Functions
a. Gather plant samples around the campus
1) ldentify basic structures from those samples
2) Classify the plant samples by structures and function
a) CPS Data-Finding = Divergent & Convergent
b) CPS Idea-Finding = Divergent & Convergent

Tuesday, November 7
(TEKS 119.12c8A,B,C)
1. Plant Structure and Functions (continued)
a. Brainstorm functions of plant structures (stems, leaves, flowers, & seeds)
b. Teacher will clarify functions of plant structures with CEV power point
1) CPS Idea-Finding = Divergent
2) CPS Acceptance-Finding = Convergent
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Wednesday, November 8
(TEKS 119.12¢8A,B,C)
1. Plant Structures and Functions (continued)
a. Teacher will continue clarification through plant structure power point
b. Students will dissect leaves and discuss specific plant structures
c. Students will dissect and discuss seeds of plant structures
1) CPS Data-Finding = Divergent
2) CPS Problem-Finding = Divergent
3) CPS Solution-Finding = Convergent

Thursday, November 9
(TEKS 119.12¢8A,B,C)
1. Plant Structures and Functions (continued)
a. Dissect stems, roots and flowers
b. Teacher will continue clarification of plant structures
c. Students will discuss stems, roots, and flowers (purpose)
1) CPS Data-Finding = Divergent
2) CPS Problem-Finding = Divergent
3) CPS Solution-Finding = Convergent

Friday, November 10
(TEKS 119.12 ¢5C,E,F & c8A,B,C)
1. Individual research
a. Categorize plant structures into sexual or asexual reproduction and explaiocisspr
1) Which plant structures such as stems, roots, leaves, flowers and seeds fall into
which category of reproduction?

a) CPS Data-Finding = Divergent & Convergent
b) CPS Idea-Finding = Divergent & Convergent
c) CPS Solution-Finding = Convergent
d) CPS Acceptance-Finding = Convergent

Monday, November 13
(TEKS 119.12 c5F & c8B,E)
1. Wildlife Management
a. View and classify real antlers for quality and explain why
b. Justify selections to the class
1) Learn how to measure antlers and explain quality
a) CPS Data-Finding = Divergent & Convergent
b) CPS Solution-Finding = Divergent & Convergent
c) Acceptance-Finding = Convergent

Tuesday, November 14
(TEKS 119.12 c5F & ¢8B,E)
1. Wildlife Management (continued)
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a. Guest speaker to present:
1) Who administers laws and regulations?
2) What are the laws and regulations?
3) Why are laws and regulations necessary?
a) CPS Data-Finding = Convergent
b) CPS Problem-Finding = Divergent
c) CPS Acceptance-Finding = Convergent

Wednesday, November 15
(TEKS 119.12c5F & c8B,E)
1. Wildlife Management (continued)
a. Teacher will hand out 3 different scenarios pertaining to laws and regulations
1) Laws
2) Land management
3) Animal management
b. Students will work in groups of two to find solutions to law and regulation scenaric
1) CPS Problem-Finding = Divergent & Convergent
2) CPS ldea-Finding = Divergent & Convergent
3) CPS Solution-Finding = Divergent & Convergent
4) CPS Acceptance-Finding = Divergent & Convergent

Thursday, November 16
(TEKS 119.12 c5F & c8B,E)
1. Wildlife Management (continued)
a. Students will present findings from scenario acitivities
1) Students will try to reach consensus on feasibility and alternative solugions t
scenario problems

a) CPS Problem-Finding = Divergent & Convergent
b) CPS Idea-Finding = Divergent & Convergent
c) CPS Solution-Finding = Divergent & Convergent
d) CPS Acceptance-Finding = Divergent & Convergent

Friday, November 17
(TEKS 119.12 c6D,E,F)
1. Students will develop an article over:
a. Why fair chase is important to management of wildlife population
1) Class presentations
2) Discussion of pros and cons of presentations
a) CPS Problem-Finding = Divergent & Convergent
b) CPS Acceptance-Finding = Convergent

Monday, November 20
1. Torrance Test of Creative Thinking
a. Posttest
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1) CPS Mess-Finding = Divergent & Convergent
2) CPS ldea-Finding = Divergent & Convergent

Tuesday, November 21
1. Post Satisfaction Instrument

Wednesday, November 22
(Holiday)

Thursday, November 23
(Holiday)

Friday, November 24
(Holiday)

Monday, November 27
(TEKS 119.12 c4C)
1.Parliamentary procedure
a. Mock meeting
b. Discussion
c. Q&A review
1) CPS Idea-Finding = Convergent
2) CPS Solution-Finding = Convergent
3) Acceptance-Finding = Convergent

Tuesday, November 28
(TEKS 119.12 c8A,B,E)
1. Basic Livestock Terminology & Concepts
a. Review power point of breeds
b. Students will pick a breed and summarize finer points of that breed for the class
c. Students will figure feed cost/profit scenarios for hogs
1) CPS Data-Finding = Convergent
2) CPS Solution-Finding = Convergent

Wednesday, November 29
(TEKS 119.12)
1. Review for cognition test
a. Basic environmental science review
1) Conservation of energy review activity
b. Wildlife management review
1) Why is Wildlife Management Important?
a. Mock writing assignment using scoring rubric criteria
c. CPS Idea-Finding = Divergent & Convergent
d. CPS Acceptance-Finding = Divergent & Convergent
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Thursday, November 30
1. Low level cognition test
a. 10 true/false questions
b. 25 multiple choice questions

Friday, December 1
1. High level cognition test
a. 5 open-ended questions
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APPENDIX C
TEKS OBJECTIVES FOR INTRODUCTION TO

WORLD AGRICULTURAL SCIENCE

AND TECHNOLOGY |
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Chapter 119.12 Introduction to World Agricultural Science and Technology (One-Half Credit).

(a) General requirements. This course is recommendestiddents in Grades 9-12. This course may
be offered to students in grade 8 for high schoadiit.

(b) Introduction. To be prepared for careers in theabrield of agriculture/ business, students need
to attain academic skills and knowledge, to acckm@wledge and skills related to agriculture,
business, and the workplace, and to develop knaelead skills regarding career opportunities,
entry requirements, and industry expectations. repare for success, students need to have
opportunities to learn, reinforce, apply, and tfantheir knowledge and skills and technologies in
a variety of settings.

(c) Knowledge and skills.

(1) The student learns the employability =~ The student is expected to:

characteristics of a successful worker in the (A) identify career development and

modern workplace. entrepeneurship opportunities in the
field of agriculture/agribusiness;

(B) apply competencies related to
resources, information,
interpersonal skills, and systems of
operation in
agriculture/agribusiness;

(C) demonstrate knowledge of personal
and occupational safety practices in
the workplace;

(D) identify employers’ expectations,
appropriate work habits, and good
citizenship skills; and

(E) plan supervised agricultural
experience programs.

(2) The student identifies concepts related t@ he student is expected to:

cultural diversity. (A) identify significant similarities and
differences in international
agriculture;

(B) explain the variety of world
markets; and

(C) know marketing factors and
practices that impact other cultures.

(3) The student describes the historical, The student is expected to:

current, and future significance of the (A) define agriculture;

agricultural industry. (B) identify the scope of agriculture and
its effect upon society;

(C) identify significant historical and
current agricultural developments;
and

(D) identify potential future scenarios
for food and fiber systems.
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(4) The student analyzes the structure of The student is expected to:
agricultural leadership organizations. (A) describe life skills for effective
leadership;
(B) identify opportunities for leadership
development; and
(C) demonstrate democratic principles
in conducting effective meetings.
(5) The student explains the food and fiber The student is expected to:

system at local, state, national, and (A) identify reasons for world trade;
international levels. (B) identify the political impact of
agriculture;

(C) identify the interdependency of
agriculture and the environment;

(D) demonstrate the impacts of
agriculture upon land, air, and water
resources;

(E) identify alternative fuels; and

(F) know environmental protection and
remediation methods.

(6) The student demonstrates appropriate The student is expected to:
personal and communication skills. (A) describe professional and ethical
work habits;

(B) define the uses of proper etiquette
and behavior;

(C) identify appropriate personal
appearance and health habits;

(D) identify written and oral
communication skills;

(E) apply preparation skills to prepared
and extemporaneous oral
presentations; and

(F) demonstrate speaking skills.

(7) The student applies appropriate researcfrhe student is expected to:
methods on agricultural topics. (A) define major fields of agricultural
research and development;

(B) identify and apply research in the
food and fiber products industries;

(C) explain and interpret the labeling of
agricultural products; and

(D) describe the scientific method of

research.
(8) The student identifies basic plant and The student is expected to:
animal science concepts. (A) define terms related to food and

fiber production;

(B) describe the animal products
industry;

(C) describe the plant products industry;

(D) describe the fiber products industry;
and

(E) list basic management practices.
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(9) The student safely applies basic scienceThe student is expected to:
and mathematical skills to mechanical (A) explain the impact of mechanization
agricultural systems. on world agricultural production;
(B) demonstrate safety and appropriate
laboratory procedures;
(C) identify metal and prepare a shop
plan or working drawing; and
(D) perform basic metal-working skills.

Source: The provisions of this §119.12 adopteceteffective September 1, 1998, 22 TexReg 4953
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APPENDIX D
CORRELATIONS BETWEEN CEV

CURRICULUM AND TEKS

OBJECTIVES
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CORRELATION BETWEEN CEV & TEKS OBJECTIVES

CEV Curriculum

TEKS Obijectives

Agriculture: Politics & Research

3A,B,C;5B;7A,B

America the Bountiful

11

Basic Animal Management

Supporting Course Materials

Basic Animal Science 5C,D,E,F
Basic Environmental Science 7B;8A,B,D
Basic Food & Fiber Science 9C,D
Basic Metallurgy 6A,B,C

Career Planning Basics

Supporting Course Materials

Engine Fundamentals

1C

EXCEL Beef Plant

1C

EXCEL Pork Plant

Supporting Course Materials

Field Trip: Egg Production

Supporting Course Materials

Field Trip: Fish Hatchery

Supporting Course Materials

Field Trip: Greenhouse

Supporting Course Materials

Field Trip: Pitchfork Ranch

Supporting Course Materials

Field Trip: San Joaquin Valley

Supporting Course Materials

Field Trip: Thoroughbred Farm

Supporting Course Materials

Field Trip: Tractor Manufacturing

Supporting Course Materials

Finding the Profit in Agriculture

Supporting Course Materials
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Fundamental Canine Select./Confirm.

Supporting Course Materials

Human Impact on the Environment 3B
Introduction to Livestock Feeding 1B
Occupational Guidance for Agriculture 1A,B,C,D
Oxy-Acetylene Cutting 9C,D
Oxy-Acetylene Welding: Safety/Intro. 9B,C,D
Parliamentary Procedure CD-ROM 4C

Plant Structures & Functions

Supporting Course Materials

Principles of Floral Design

8C

Regulations: Hunting & Fishing

1A

Supplements

Supporting Course Materials

Sustainable Agriculture 1B,D;3B;5D;7B
Teacher Resource Guide 1E;7D
The Cheeseburger 1B;8A
Understanding Nutritional Labeling 7C

WEF: Essential Plant Nutrients

Supporting Course Materials

WEF: Principles of Plant Growth

Supporting Course Materials

WE: Soil — A Medium for Plant Growth

Supporting Course Materials

WEFH: Water & Plant Growth

5D

World Agriculture/Population: Balance

2A,B,C;3B,C,D;5A,B,C,D;9A
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APPENDIX E

POSTTEST FOR LOW-LEVEL, HIGH-LEVEL

AND TOTAL COGNITION
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Date

INTRODUCTION TO WORLD AGRICULTURAL SCIENCE AND TECHNOLGQGY |

SEMESTER EXAM

PART I: Low Cognition (10 True/False; 25 Multiple Choice; Correct = 2 poicthea

A.TRUE/FALSE Circle the “T" if the statement is true, or circle the “F” if the
statement is false.

1.

T

F

The six classes of nutrients are water, carbohydrates, proteins, fat,
vitamins and minerals.

Japan has to export over 70% of the food needed to feed its people.
An acre is about the size of a football field.

The mother’s first milk is called colostrum, which contains
vitamins and antibodies.

Today, each American farmer produces enough food to feed 125
people.

Fertilized eggs are typically sold to consumers in grocery stores.

Alfalfa hay and oat straw are good examples of the dry forage and
roughages class.

Nature and human conflict curtail population growth in four drastic
ways: war, starvation, disease and pests.

Cattle ruminants, meaning they have a three compartment stomach.

Fats contain about 2.5 times as much energy per unit of weight as
do proteins and carbohydrates.
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B. MULTIPLE CHOICE Circle the letter of the choice that best completes the
following statements.

11.

12.

13.

14.

15.

16.

The length of time from conception to birth is known as

A. Pregnancy
B. Labor

C. Germination
D. Gestation

What is the most expensive part of cattle production?

A. Slaughter
B. Eartagging
C. Feed

D. Hormone injection

The average fast food cheeseburger contains 440 calories. If you ate 54
cheeseburgers in a year, how many calories would you have consumed
from the cheeseburgers?

A. 52,166
B. 23,760
C. 18,953
D. 21,998

Which of the following animals has a gestation period of 283 days?
A. Sow

B. Chicken
C. Goat
D. Cow

What is America’s largest industry?
A. Agriculture

B. Retail

C. oill

D. Electronics

How many different amino acids synthesize proteins?

A. 15
B. 20
C. 10
D. 5
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17. Which of the following is not an advantage of using ethanol as an

18.

19.

20.

21.

22.

23.

alternative fuel source?

A. Inexpensive

B. Reduces independence on foreign oil
C. Reduces pollution

D. Renewable fuel

Hydropower, solar, and wind are which type of energy?

A. Alternative

B. Renewable

C. Fossil

D. Non-renewable

Which of the following recyclable materials is considered hazardous?

A. Paper
B. Plastic
C. Motor oil

D. Aluminum

What percent of Texas land is privately owned?

A. 13%
B. 29%
C. 97%
D. 78%

The purpose of a main motion is to

A. Close meetings

B. Present business

C. Encourage courtesy

D. Consider options

Which is noain alternative fuel?
A. Oill

B. Biodiesel

C. Hydrogen

D. P-Serius

All of the following are pertinent facts of a main motion except
A. A second is required

B. Itis debatable

C. Itis amendable

D. It requires a two-thirds majority vote
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Hunting and fishing laws are made to

A. To annoy hunters

B. To ensure a fair chase

C. To make the state money
D. To relieve stress

Which is the main drawback of using solar energy?

A. Harmful emissions
B. Limited resources
C. Radioactive waste
D. Area needed

Which of the following is na characteristic of a Hampshire swine?

A. Erect ears

B. White belt over front shoulders
C. Poor growth efficiency

D. Good carcass traits

Economic traits of swine production are

A. Poor feed conversion
B. Small litters

C. High fat content

D. Heavy muscling

An angora goat grows which type of hair?
A. Cashmere

B. Mohair
C. Wool
D. Kinky

The Trans-Texas Corridor is projected to consume
agricultural land.

A. 3,000

B. 600,000

C. 250,000

D. 1,000,000

What is the most popular breed of meat goat?
A. Billy goat

B. Angora goat

C. Nanny goat

D. Boer goat
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Why might a motion be referred to a committee?

A. To speed up the process

B. To secure a recommendation from a larger body
C. To temporarily delay action on an item of business
D. Toinsure privacy in dealing with delicate issues

What frame size is characteristic of Charolais cattle?
A. Large

B. Medium

C. Small

D. Dwarf

Which breed of cattle revolutionized the beef cattle industry in the United
States?

A. Brahman

B. Longhorn

C. Hereford

D. Angus

Castration is the removal of
A. Horns

B. Testicles

C. Ovaries

D. Talil

What is the reproductive part of a tomato plant?
A. Seed
B. Root
C. Leaf
D. Flower
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PART II: High Cognition (Scoring range from a low_of completely incorre@tpointsto
a high of_ completely correct = 6 poipts

C. OPEN-ENDED Provide a detailed, factual, and comprehensive answer to five of
the following six questions. (omit one)

1. Explain in detail a real-life situation in which Parliamentary Procedhurie anprove.

2. Where does a cheeseburger come from?

3. Explain the relationship between politics and agriculture.
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4. Develop a new breed of swine by combining traits conducive to profitability.

5. How does the health of animals affect you as a human?

6. Describe how life would be without fossil fuels.

228



Texas Tech University, Kim Darwin Alexander, May 2007

APPENDIX F

SATISFACTION INSTRUMENT
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Name
School
Please circle the number that best describes your feelings about éattestdelow.
208 0| g >
. o = = (@]
Clarity 25 o £ o 2 v
9 23| 5| 25
h Q| o z < n <
Course materials were relevant to the objective. 1 2 3 4 5
The unit(s) was well organized. 1 2 3 4 5
The objectives of the unit(s) were appropriatelfjrobs. 1 2 3 4 5
The work requirements were clear. 1 2 3 4 5
The assignment directions were easy to follow. 1 2 3 4 5
23 |0 |4 >
O = = (@]
i 22 |2 |£ |3 |28
Delivery S8 |8 |2 |5 |85
ha |o z < h<
The method for delivering the material was appiatgrfor the 1 2 3 4 5
unit.
Material presented in the lectures was interesting. 1 2 3 4 5
The lab activity was interesting. 1 2 3 4 5
Instructional methods made the material easiezdml 1 2 3 4 5
Grading procedures were fair. 1 2 3 4 5
23 |8 |g >
O = = o
Content 58 |8 |5 |8 |58
=9 D 3] o =Re)
ha |Aa z < n<
| enjoyed the unit(s) more than normal unit(s) ihes classes. 1 2 3 4 5
The unit(s) was a valuable learning experience. 1 2 3 4 5
| found the class instruction more challenging ttraitional 1 2 3 4 5
teaching.
These were excellent unit(s) of instruction. 1 2 3 4 5
| would be interested in more material being présgin this 1 2 3 4 5
manner.
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