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ABSTRACT 

 

Creativity, when examined holistically, is a complex, multidimensional phenomenon.  

Only, during the latter part of the twentieth century, has research sought to unravel the 

mysteries of the creative realm and place emphasis towards its value in the goals and 

methods of the United States educational system (Kaufman, 1999).  Cognitive studies 

have revealed that creative behavior can be learned yet in order to best capitalize on the 

benefits of creative personnel, individuals within both educational institutions and 

business organizations must develop a deeper understanding of this phenomenon so as to 

foster the growth and development of creative potential within its students/employees 

(Baker, Rudd, Pomeroy, 2001; Kvashny, 1982).   

The purpose of this study was to determine if pedagogical methods designed to 

promote ideation would impact levels of creative thought, student retention of subject 

matter, and determine students’ affective perceptions towards satisfaction of the units 

taught.  A sixth-grade social studies creative problem-solving unit was taught to regular 

classroom of students who were randomly assigned to this treatment.  Two additional 

randomly assigned regular classes of students were taught in a traditional, expository 

manner and served as the control groups.  A fourth, purposefully selected class of gifted 

and talented students served as a second treatment group.   

Treatment effects were found in two of the five TTCT constructs (elaboration and 

resistance to closure).  A gender effect was found in the TTCT construct of abstractness, 

with females being more abstract in their thoughts than males.  There was no significant 
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treatment effect found in the cumulative creativity measure.  In addition, a significant 

main effect was found on end-of-unit exam scores.  Students in the treatment groups 

scored significantly higher than those of the control group.  A significant two-way 

interaction was also found in that white (non-Hispanic) students scored significantly 

higher.  Out of three constructs measured by the satisfaction instrument, students were 

significantly more satisfied with the delivery of instruction in the classes using creative 

problem solving strategies.  Based on these findings, the researcher recommends that 

creative problem solving be systematically incorporated into sixth grade social studies 

classes and that subsequent research be conducted to further examine the 

teaching/learning dynamic. 
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CHAPTER I 
 

INTRODUCTION 
 
 

 Background and Setting 
 

Within the last decade, technological changes and advances in communication 

have catapulted society into what is now being coined “The Age of Information.”  To 

better prepare students as productive, self-sustaining contributors to society; educational 

institutions must move away from current pedagogical methods that are dependent solely 

on rote memorization and learning of facts.  Given the dynamics and complexity of the 

world today, what is learned at this time may not necessarily hold true one to ten years 

later.  Students must thus be prepared to respond to changes within a dynamic society.  

They must be flexible and develop creative problem-solving skills enabling them to be 

responsive in any give situation.  Essentially, students must learn to think on their feet 

and adapt quickly by understanding patterns and making connections that lead to the 

production of new and viable ideas (Tomlinson, et al., 2002; Kvashny, 1982).   

In Breaking the Barriers to Everyday Creativity, VanDemark (1991) remarked,  
 
If we aspire to no more than mediocrity we are not likely to contribute many 
creative advances to keep pace with needs, nor experience many broadening 
aspects of life.  Life’s complex and dynamic world has called for a more 
concentrated and deliberate effort to solve problems and seize opportunities, if we 
are to survive. (VanDemark, 1991, p. 13)  
 

Creative problem solving both within individuals and within organizational structures has 

been viewed as a key component that prevents companies from becoming obsolete.  In a 

1988 Delphi survey, creativity and innovation was listed within the top ten key resource 

concerns to be addressed by executives (Couger, Higgins, & McIntyre, 1993).  According 
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to Woodman, Sawyer, and Griffin (1993), creativity “represents a dramatic aspect of 

organizational change that may provide a key to understanding change phenomena and 

ultimately organizational effectiveness and survival” (p. 293).  With the demand from 

industries to produce potential employees who are creative thinkers or to produce 

individuals who can effectively work in an organizational climate conducive to 

creative/innovative thought processes, educational institutions must examine programs 

and procedures that enhance creative thinking processes.  Clark (2002) has suggested that 

school environments often do not encourage creative thought.  Often, creative thinking 

tends to be inhibited due to “supervisory restrictions, deadlines, evaluation, peer pressure, 

and reward structures” (p. 88).  In addition, traditional conformist educational settings 

lead students to the point of discarding creative thought processes altogether (Clark, 

2002).   

According to Guilford (1958), “development of creativity on the part of students 

will depend upon changed attitudes of both the teacher and student” (p. 16).  Current 

studies indicate creative behavior can be learned and environments best suited for 

developing creative thought are those that encourage active student participation.  

Research has further suggested that educators examine current practices and develop 

methods designed to enhance creative thought processes.  This involves faculty members 

becoming creative thinkers as well, especially as they embark on designing educational 

programs in which students actively participate in developing creative outputs rather than 

just mere exposure to creative materials.  To accomplish this, educators need to know 

their students and the needs of these students.  They must examine their role as teacher 
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and formulate a symbiotic relationship with students in an effort to trigger and release 

internal resources possessed by the student (Clark, 2002; Baker, Rudd & Pomeroy, 2001; 

Kvashny, 1982).   

Statement of the Problem 

Creative thinking involves taking risks.  It is a complex, multi-dimensional 

phenomenon that is difficult to define and study.  Researchers in the field of creativity 

have made several attempts to define cognitive processes involved in creative thought; 

however, studies have indicated a need to design research methods that more succinctly 

define creative processes, identify specific behaviors which possibly correlate with 

creativeness, and determine variables that either enhance or inhibit creativity within 

individuals (Kaufmann, 1999).  Although it stands to reason that the use of idea 

generation techniques to improve creative thinking is essential, there is little empirical 

research noting the effectiveness of such techniques.  Therefore, research is needed to 

investigate the influence of idea generation techniques and their effects on the creative 

attributes of students. 

Purpose of Study 
 

 The purpose of this study was to determine the effects of using CPS process and 

creative strategies upon sixth grade students’ creative thinking attributes, end-of-unit 

subject matter knowledge, and overall satisfaction.  Specifically, this study sought to 

determine if pedagogical methods designed to promote ideation among students would 

impact levels of creativity and cognitive functioning.   
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Research Hypotheses 

 The following research hypotheses were addressed in this study: 

1. Students in treatment groups receiving CPS instruction will have significantly 

higher fluency scores at the end of the unit than students receiving traditional 

instruction. 

2. Students in treatment groups receiving CPS instruction will have significantly 

higher originality scores at the end of the unit than students receiving 

traditional instruction. 

3. Students in treatment groups receiving CPS instruction will have significantly 

higher abstractness of title scores at the end of the unit than students receiving 

traditional instruction. 

4. Students in treatment groups receiving CPS instruction will have significantly 

higher elaboration scores at the end of the unit than students receiving 

traditional instruction. 

5. Students in treatment groups receiving CPS instruction will have significantly 

higher resistance to closure scores at the end of the unit than students 

receiving traditional instruction. 

6. Students in treatment groups receiving CPS instruction will have significantly 

higher creativity index scores (total creativity) at the end of the unit than 

students receiving traditional instruction. 
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7. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction of the instructional unit as it pertains to 

clarity than students receiving traditional (expository) instruction. 

8. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction for delivery of instruction than students 

receiving traditional (expository) instruction. 

9. Students in treatment groups receiving CPS instruction will experience 

significantly greater overall satisfaction of the unit of instruction than students 

receiving traditional (expository) instruction. 

10. Students in treatment groups receiving CPS instruction will have significantly 

higher cognition scores on the end-of-unit subject matter than students 

receiving traditional instruction. 

Theoretical Framework 

A variety of theories were used to develop specific pedagogical practices and 

tested to determine their level of effectiveness as they pertain to divergent thinking and 

the research objectives listed earlier in this chapter.  This section will briefly introduce 

the theories used to design the lessons of this study. 

Creative Learning and Creative Problem-Solving Models 

According to Biondi (1993), problems can be classified as being analytical, 

judgmental, or creative.  In terms of creative problems (which have no one solution), he 

asserts that 99% of real-world problems could be placed in this category.  It is believed 

that most people do not know how to formulate open-ended questioning patterns that 
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allow for ideation and development of multiple solutions (Biondi, 1993).  In addition, 

research has indicated that individuals may also fear using creative strategies as such 

strategies may produce solutions that are considered not the norm.  Analytical and 

judgmental thoughts are safe havens and create a “fit” within societal constructs.  

Teaching, in turn, follows similar societal expectations and many pedagogical methods 

are geared towards teaching the judicial mind and not creative thinking (Adams, 2001; 

Osborn, 1963; Parnes, 1997).  Researchers in the field of creativity have often contended 

that creative thinking strategies can and should be taught (Parnes, 1997; Osborn, 1992).  

Treffinger, Isaksen, and Firestein (1992) noted that students benefit from creative 

teaching strategies by becoming independent of teacher assistance in solving problems.  

In addition, Treffinger (1980) noted that both cognitive and affective domains are integral 

components of the creative thought process.  Based upon his studies, the foundation level 

of creative thinking utilizes divergent thinking processes that include the cognitive skills 

of fluency, flexibility, originality, elaboration, and cognition and memory.  Affective 

dimensions at this level include curiosity, willingness to respond, openness to experience, 

risk taking, problem sensitivity, tolerance for ambiguity, and self-confidence. 

For the purpose of this study, this foundation level was explored in detail using 

the Creative Problem-Solving (CPS) model designed to teach both divergent and 

convergent thinking strategies.  The CPS model was chosen to provide students with a 

learning environment that addressed both the affective and cognitive domains addressed 

by Treffinger (1980).  CPS enhances group interactions and stimulates interpersonal 

relationships by encouraging individuals to think together about a particular problem or 
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objective thus reducing the amount of risk involved in responding and creating an 

opportunity to invite a variety of experiences and ideas from individuals sharing within 

the group.  Steps included in the CPS model are often termed as objective/mess finding, 

fact-finding, problem-finding, idea-finding, solution-finding, and acceptance- finding 

(Osborn, 1963; Isaksen & Parnes, 1992; Talbot, 1997)  

Texas Essential Knowledge and Skills (TEKS) 

 In order to prepare Texas students for the rigors of the future, the State Board of 

Education developed a curriculum framework known as the Texas Essential Knowledge 

and Skills (TEKS).  These standards, implemented since September 1998, govern what is 

taught in Texas schools today and identifies specific concepts students must know and be 

able to do within each grade level.  In addition, a statewide assessment instrument known 

as the Texas Assessment of Knowledge and Skills (TAKS) has been developed to 

measure the academic progress of each child and determine the effectiveness of 

educational programs within Texas school districts (Texas Essential Knowledge and 

Skills, 2001). 

 Due to state mandates and requirements presented within the state curriculum 

framework, specific TEKS were identified and addressed in the six-week instructional 

unit designed for both the control and treatment groups.  Although state-adopted texts are 

correlated with the TEKS, TEA recommendations found within the introduction of the 

sixth grade TEKS encourages educators to “use a variety of rich primary and secondary 

source material” to teach the essential knowledge and skills (p.1).  In addition, writers of 

the TEKS acknowledge that increased levels of understanding can be attained when 
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“integrated social studies content from various disciplines” and thinking skills are taught 

simultaneously.  The following are the selected TEKS (covering three broad sections: 

history, geography, and economics) that served as a guide to the lessons taught within 

each group (Texas Essential Knowledge and Skills for Social Studies, 1998): 

History  
The student understands that historical events influence contemporary events.  
The student is expected to: 

Analyze the historical background of selected contemporary societies to 
evaluate relationships between past conflicts and current conditions. 

The student understands the contributions of individuals and groups from various 
cultures to selected historical and contemporary societies.  The student is expected 
to: 

Describe the influence of individual and group achievement on selected 
historical or contemporary societies. 

Geography 
The student will use maps, globes, charts, models, and databases to answer 
geographic questions.  The student is expected to: 

Create thematic maps, graphs, charts, models, and databases depicting 
various aspects of world regions and countries such as population, disease, 
and economic activities; 

  Pose and answer questions about geographic distributions and patterns for 
selected world regions and countries shown on maps, graphs, charts, 
models, and databases, and 
Compare selected world regions and countries using data from maps, 
graphs,charts, databases, and models. 

The student understands how geographic factors influence the economic 
development, political relationships, and policies of societies.  The student is 
expected to: 

Explain factors such as location, physical features, transportation corridors 
and barriers, and distribution of natural resources that influence the 
economic development and foreign policies of societies 

The student understands the impact of interactions between people and the 
physical environment on the development of places and regions.  The student is 
expected to: 

Identify and analyze ways people have adapted to the physical 
environment in selected places and regions; 

  Identify and analyze ways people have modified the physical environment, 
  and 

Describe ways in which technology influences human capacity to modify 
the physical environment. 
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Economics 
The student understands the various ways in which people organize economic 
systems.  The student is expected to: 

Compare ways in which various societies organize the production and 
distribution of goods and services 

The student understands the role factors of production play in society’s economy.  
The student is expected to: 

Identify problems and issues that may arise when one or more of the 
factors of production is in relatively short supply (pp. 2-4) 
 

Agricultural Content 

According to the Texas Education Agency (TEA) resource materials, student 

understanding and retention of the material taught could best be learned at a more 

complex level when content is integrated with various disciplines (Texas Essential 

Knowledge and Skills for Social Studies, 1998).  Based on the TEKS selected for this 

six-week unit, a natural connection was found linking historical agricultural content of 

North America to state curricular mandates.  In addition, research has indicated that the 

concept of middle school programs in agricultural education is not new.  According to 

Rossetti and McCaslin (1994), Virginia established middle school programs in 1926.  In 

1993, Frick predicted continued demand for middle school programs due to increased 

student numbers within the middle school grades.   

Research compiled by Fritz and Moody (1997) indicated that approximately 97% 

of the United States population does not engage in production agriculture.  Yet food 

production, water conservation, and other agricultural policies/environmental concerns 

are often the problems considered and decided upon by individuals unfamiliar with 

agricultural contributions within our society and impacts upon our economy.  Obviously, 

a well-educated society that understands and is knowledgeable about agricultural issues 
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may be better prepared to address future agricultural policies and make informed 

decisions in this area.   

Frick (1993) concluded that a national study be conducted to establish a 

curriculum framework which included agricultural literacy subjects to be taught in the 

middle grades.  Furthermore, it was recommended that the profession document effective 

strategies for teaching agricultural content to this age of students.  In 1997, Fritz and 

Moody, in an assessment of middle school programs in Nebraska asked, “Are our future 

instructors being prepared in the psychology of the adolescent learner?” (p. 64).  The 

present study was conducted to provide information about the effectiveness of a teaching 

approach on middle school learners utilizing historical agricultural content integrated into 

a sixth-grade social studies unit. 

Pedagogical Strategies 

Traditional teaching practices have often been criticized by creativity research 

gurus as suppressing creative thought and encouraging judicial and analytical problem-

solving (Clark, 2002; Adams, 2001; Osborn, 1963; Biondi, 1993; Amabile, 1989).  

Strategies believed to foster divergent thinking processes were explored and incorporated 

into the lesson design of this study.  Classroom and lesson design focused upon use of 

several techniques, which were noted for supporting the development of divergent 

thinking and creative problem-solving. 

Through Treffinger, Isaksen, and Firestein’s (1992) research, divergent thinking is 

believed to be the foundation for creative problem-solving.  It is dependent on the ability 

to formulate a multitude of original and unique ideas that are rich in detail, derived from 
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many categories, and are defined or perceived as being different.  Torrance (1999) 

defined these skills using the terms of fluency, flexibility, originality, elaboration, and 

redefinition.   

Osborn (1992; 1963) stated that divergent production is dependent upon an 

individual’s ability to use his/her imagination and that teaching in turn should focus on 

methods which teach the ideation process.  Based on his research, Osborn noted that the 

production of ideas calls for deferred judgment which has been supported by research as 

a viable method in producing significant results within the ideation process.  In addition, 

Osborn also found that ideas produced by individuals adopting the philosophy of 

“quantity breeds quality” in the problem-solving process provided 78% more usable ideas 

than those generated by individuals who set out to develop ideas based on quality first.   

Biondi (1993) indicated that problems with creative thought often lie with the 

inability to formulate questioning patterns that extend the mind beyond obvious solutions 

Open-ended questioning which suspends judgment and invites a multitude of different 

responses rather than yes or no answers are more likely to produce increased quantities of 

novel ideas.  Osborn (1963) noted that questioning is a technique that has been known to 

stimulate the imagination and encourage ideation.  It gives what he terms “conscious 

guidance” to the thinking process because individuals utilizing this technique are 

constantly questioning themselves with “what if” scenarios and stockpiling ideas 

developed from their queries.    

Creative thinking often requires individuals to consciously apply ideation 

practices in place of judicial and analytical thought.  It is a mental effort that sometimes 
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needs a jumpstart to get it up and moving.  Note-taking, checklists, and attribute lists can 

provide the kickstart needed to unlock the imagination and set the stage for ideation 

because as these techniques are employed, effort is given towards thinking about solving 

the problem creatively, associations among ideas are created, and it serves as a storage 

tool for future referral, tweaking, and deliberation (Osborn, 1963).   

Parnes (1992) also noted that these very same tools practiced during CPS 

implementation can also aid in tapping into the unconscious effort an individual’s mind 

uses in solving a problem.  He recommends that within the CPS process, time should be 

given to further defer judgment and just walk away from the problem when all ideas 

appear to be exhausted.  This time away has often been termed incubation in which an 

individual “mulls over” the problem and becomes actively involved in a separate activity.  

During this time away, the unconscious mind may possibly remain at work on the 

original problem and through perhaps some unknown association or insight develop a 

completely new and novel idea.  Sometimes these ideas stay with the individual while 

others are fleeting glimpses that ultimately are lost.  The practice of quickly jotting ideas 

directly after a dream or revelation can limit the loss of a particular idea forever and 

enhance the creative problem solving process. 

Positive/Negative Influences Upon Creativity 

According to Osborn (1963), scientific tests have indicated that the ability to 

create is normally distributed and exists within nearly every individual.  He further 

describes that the use of such potential to create appears to be enhanced or hindered by 

certain factors that come into play within the creative thinking spectrum.  Based on prior 
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research compiled by Baker, Rudd, and Pomeroy (2001), three distinct phases were 

identified within the creative thinking process beginning with an initial catalyst or 

stimulus, a period of gestation, and finally a point of problem solution or verification.  It 

is during the gestation phase, that these researchers have noted variables appearing to 

either promote or inhibit creative thinking.  The impacts that these variables have upon 

creative thinking will be discussed in greater detail in the Literature Review.  

Assumptions 

 Four separate sixth-grade classes were used in the study.  Two of the classes 

served as a control group and were taught by the same teacher; however, for the two 

remaining classes (treatment groups), the researcher and one other teacher were used to 

teach strategies believed to improve divergent thinking.  Although the treatment groups 

were taught using different individuals as well as a third separate teacher teaching the 

control group, all lessons and activities were planned in advance and taught according to 

the written plans.  In addition, due to the nature of the strategies and questioning 

procedures employed in the treatment groups, the start dates for those groups differed by 

one day to allow both the researcher and teacher of the treatment groups to meet daily to 

discuss the lesson, activities, and open-ended questioning procedures used for the first 

treatment group class then duplicating the lesson for the second treatment group class the 

following day.  It is assumed that with this daily planning, lessons were consistent 

between the two groups and possible errors within the data used for analysis were 

eliminated.  
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Delimitations 

This study was delimited to sixth grade students of a small west Texas rural 

community containing a high Hispanic population (80.7% as based on 2003-2004 

Academic Excellence Indicator System [AEIS]) and high percentage of citizenry 

qualified as low socioeconomic (65.6% as based on 2003-2004 Academic Excellence 

Indicator System [AEIS]).  The study was conducted over a period of six weeks 

beginning September, 2004 and ending November, 2004. 

Limitations 

 Due to pre-scheduled activities, brief interruptions occurred within the six-week 

instructional unit; including benchmark testing to assess students’ level of need of 

preparation for state mandated tests given in April, picture day, and a voting day to 

explore civic duty within the United States election system.  Although these interruptions 

occurred during unit presentation, it is believed that they will not impact the results of 

this study. 

 In addition, students of the gifted and talented treatment group have been 

identified and have received specialized instruction since enrollment in third grade.  The 

pedagogical strategies selected for this study have long since been introduced as viable 

methods for educating this group of students; therefore, it is possible that significant 

effects within the Gifted and Talented treatment group may not occur or be reduced due 

to previous exposure and ongoing use of similar educational programs designed to 

provide a differentiated curriculum for this identified group. 
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 Finally, students of the regular treatment group have been educated using 

traditional methods since kindergarten.  Exposure to working in cooperative groups may 

be limited.  Furthermore, some students have received low performing scores on the state 

developed assessment instrument.  In efforts to raise scores, educational programs for 

these students may have centered upon remediation activities that have emphasized the 

development of analytical and judicial thought processes.  The inability to work with 

others to solve problems and the development of habits using only analytical/judgmental 

thought processes to solve problems may hinder the progress of the six week unit that is 

aimed at improving divergent thinking skills and expand the use of creative thought 

processes to solve problems. 

Definition of Terms 
 

Creative Problem-Solving (CPS)-An instructional model containing divergent and 

convergent thinking phases.  It involves “mess finding”, “fact finding”, “problem 

finding”, “idea finding”, “solution finding”, and “acceptance finding”. 

Convergent Thinking-An evaluative or judicial form of thinking in which one analyzes 

multiple ideas to determine the “best fit” towards solving a problem. 

Divergent Thinking-The process of ideation or thinking of multiple ideas.  Tests of 

divergent thinking are often used to determine creative potential within individuals. 

Elaboration-Part of divergent production in which one extends an idea through detailing, 

adding, and stretching the idea.    

Flexibility-A measurable ability of divergent production that involves visualizing 

problems in a different way. 
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Fluency-Identified as a form of cognitive thought in which an individual is able to 

generate multiple ideas. 

Gifted and Talented Students-Using a district adopted instrument, gifted and talented or 

G/T students are those students who meet criteria outlined in district policy and who 

receive special educational services to address their academic needs including a 

differentiated curriculum.  Students identified G/T, were served in a pull-out program in 

which G/T strategies were taught through their English and social studies classes.   

Originality-Cognitive thought in which ideas generated are unique or unusual.  It consists 

of ideas that are different that what is expected or easily recognizable within the problem. 

Overall Creativity-Refers to the application of divergent thinking skills using the abilities 

of fluency, flexibility, originality, elaborations, resistance to closure, and abstractness of 

titles as measured by the Torrance Test of Creative Thinking (TTCT). 

Regular Students-Refers to students not placed in a pull-out program for G/T or those 

identified severely cognitively disabled.   

TAKS-Acronym for Texas Assessment of Knowledge and Skills.  It is the state mandated 

assessment and accountability instrument that measures levels of student performance 

within core subject areas (Reading/Writing, Mathmatics, Science, and Social Studies) 

TEKS-Acronym for Texas Essential Knowledge and Skills.  It is the Texas state 

standards that drives the academic curriculum in Texas schools and is measured using the 

Texas Assessment of Knowledge and Skills (TAKS Test). 



 17

Summary 

 Research has indicated that traditional educational settings are not conducive to 

teaching students to utilize creative thinking skills in problem-solving situations.  Yet 

many businesses seek and value employees who are innovative or who are capable of 

working within organizational environments that utilize such practices.  Additional 

research has found that creative problem-solving skills can be learned and taught in 

school settings; however, it is dependent upon changed attitudes of both the teacher and 

the students.   

The purpose of this study was to examine specific pedagogical strategies and their 

effects upon sixth-grade students’ creative thinking attributes, satisfaction of the unit 

taught, and retention of end-of-unit subject matter.  Specific teaching strategies used for 

the treatment groups were based upon the Creative Problem-Solving (CPS) model.  Using 

a non-traditional educational setting, students within treatment groups were taught to use 

various forms of brainstorming, attribute lists, and incubation techniques to generate 

ideas and solve problems.  In addition, all lessons were geared towards asking students 

open-ended questions in which a multitude of responses could be considered correct or 

appropriate.    

 Clearly, important implications can be gleamed from this study.  If student levels 

of creative thinking could be improved, changes within traditional educational structures 

may need to be considered and implemented in order to better prepare students for real-

world experiences.  In addition, students of today, are technology savvy and are 

increasingly demanding education to be a source of entertainment for them.  With this 
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change in the type of students we serve today, would it not be reasonable to determine 

effective pedagogical strategies which students favor and are willing to be “attentive and 

active” within the lesson cycle almost to the point that they learn without thinking they 

are learning?  Could lessons be designed that “teach” and at the same time be enjoyable 

and the preferred modality of the students we teach? Finally, if student retention levels of 

end-of-unit subject matter could be obtained, would it not be a further indicator that 

students can learn cognitively as well using non-traditional teaching methods?   
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CHAPTER II 

REVIEW OF LITERATURE 
 

Introduction 

Creativity, when examined holistically, is a complex, multidimensional 

phenomenon.  Only, during the latter part of the twentieth century, has research sought to 

unravel the mysteries of the creative realm and place emphasis towards its value in the 

goals and methods of the United States educational system (Torrance & Goff, 1992).  

Cognitive studies have revealed that creative behavior can be learned yet in order to best 

capitalize on the benefits of creative personnel, individuals within both educational 

institutions and business organizations must develop a deeper understanding of this 

phenomenon so to foster the growth and development of creative potential within its 

students/employees (Baker, Rudd & Pomeroy, 2001; Kvashny, 1982).  The purpose of 

this study was to determine if pedagogical methods designed to promote ideation among 

students would impact levels of creativity, cognitive functioning, and overall levels of 

learner satisfaction.  Therefore, in order to develop a deeper understanding of viable 

pedagogical practices, the following topics within this literature review will examine 

research pertaining to teaching creativity within educational settings, factors affecting 

creativity, the CPS model, and teaching techniques designed to foster ideation. 

Creativity within Educational Settings 

 Research has indicated that effective teaching emphasizes the use of collaborative 

learning activities, active involvement of students, and lessons designed for intellectual 

discovery (Davis, 2001).  Kvashny (1982), in his review of literature, identified two 
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additional factors that enhanced creative behavior, which included deferred judgment and 

the creation of a learning environment that is psychologically safe and free for 

spontaneous and playful thinking.   

Critics of the current educational system often describe educational programs as 

those that stifle students’ motivation towards self-directed learning.  Amabile (1989) 

noted that school environments, which place severe restrictions in choice, could 

negatively impact intrinsic motivation and damage the urge to create.  Such restrictions 

can include rote learning, especially if connections outside the memorization of facts are 

not made and applied.  Kohn (1999) found that lessons often tend to be geared towards 

meeting accountability standards as measured by standardized tests.  He describes the 

traditional classroom as one in which desks are arranged in rows, curriculum content is 

presented in lecture format and then is supplemented with worksheets for grading.  

Parnes (1997) used a similar description depicting traditional pedagogical practices as 

those that rely on the teacher defining the problem, telling students how to solve it, and 

finally asking students to obtain an answer.  Within these traditional settings, students are 

not given opportunities to think, discover, and exert effort in learning (Kohn, 1999).  

Essentially, within a traditional classroom, there is no encouragement towards becoming 

curious and excited about learning; components identified by Torrance and Goff (1990) 

as necessary for academic creativity.   

Amabile (1989) further noted in her studies that pressure from evaluation 

structures, reward systems, and competition could dampen creativity.  In one study, she 

learned that students given positive praise before a project was completed led to less 
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creative productions because individuals began to concentrate on the evaluation or sensed 

a feeling of being “watched” before the project could be completed.  She also noted that 

although reward structures have proven to improve performance and output, tasks 

“requiring insight or complex problem-solving” tend not to be influenced by incentives 

but are in fact hindered by such means.  Some studies have revealed that the focus shifts 

to the reward itself instead of being placed on the problem at hand.  The use of 

competition implies a mingling of both evaluation and reward structures.  It is a feeling in 

which one believes that his/her performance will be compared to the performance of 

others and that only the best will be rewarded.  In each of these structures, the 

concentration and focus of the individual becomes constricted because the focus shifts 

from the problem or project to the evaluation/reward structure that has been put in place 

(Amabile, 1989).  

Torrance and Goff (1990), state that comparisons made between children sends a 

subtle message that a child must conform rather than create.  Often this need to conform 

develops into a habit impeding the use of one’s imagination thus becoming a significant 

block in the creative problem-solving process (Adams, 2001; Osborn, 1963; Parnes, 

1997). 

Biondi (1993) recognized a need for individuals to develop questioning patterns 

that allows one to examine a variety of solutions.  Questioning patterns that delve into the 

depth of the problem such as “why” questions are key to stimulating divergent production 

and increase the number of original ideas produced (Osborn, 1963; Torrance & Sisk, 

2001; Parnes, 1997).  Teachers; however, can stifle the creative process by “brushing off” 
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questions of students.  This tends to diminish the desire of an individual to become 

curious, questioning, and imaginative.  Furthermore, grading systems, which tend to 

focus on “right” answers, ultimately kills the urge to develop multiple solutions to a 

problem (Clark, 2002).  This was also supported by Osborn (1963), who noted that over 

90% of our educational endeavors are spent towards developing the judicial/analytical 

mind where answers are either right or wrong and not exploratory in nature.  Continued 

practice of solving problems in this manner eventually forms a dependency where one 

applies judicial/analytical methods to solving problems rather than creative thought 

processes.  Essentially, this practices leads to a deterioration of creative thinking.     

According to research, an environment that is supportive, nurturing, and fosters a 

learning climate conducive to questioning, active involvement, and discovery lead to 

more creative and self-directed learning (Torrance and Sisk, 2001; Amabile, 1989; Clark, 

2002; Kvashny, 1982). 

Problem-Solving in Agricultural Education 

 Recommendations addressed in the written TEKS to Texas educators, encourage 

the use of integrated content within differing disciplines and simultaneous teaching of 

this content with thinking skills (Texas Essential Knowledge and Skills for Social 

Studies, 1998).  Research has indicated that secondary agricultural educators have 

applied such practices within their lesson design and have used problem-solving 

approaches to teach agricultural content (Flowers & Osborne, 1988; Osborne & Hamzah, 

1989; Parr & Edwards, 2004; Cano & Martinez, 1991). 
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 Research conducted by Flowers and Osborne (1988), compared effects of 

problem-solving, student-centered instruction to subject-based, teacher-centered 

instruction.  Results from the study indicated no difference between the two practices 

upon improving student achievement and raising test scores.  The study did; however, 

indicate that there appeared to be less loss of achievement overtime on higher level 

cognitive items from students taught using problem-solving approaches. 

 Similar environments to those recommended for teaching creative thinking skills 

have also been identified as favorable for implementing problem-solving approaches.  

Cano and Martinez (1991) concluded that educators need to “challenge students to 

develop cognitive abilities and critical thinking abilities at higher levels via instruction 

they provide” (p.28).  Student-centered activities and lessons designed for intellectual 

discovery have been cited as effective approaches in teaching (Davis, 2001; Flowers & 

Osborne, 1988; Parr & Edwards, 2004).  According to Parr and Edwards (2004), inquiry-

based learning environments utilizing concrete, hands-on experiences and problem-

solving approaches demonstrate the greatest potential in improving academic 

achievement.  It is possible that these approaches teach to various learning styles as 

described by Kolb and Fry (1975) in which a learner may be considered a converger who 

thinks using abstract conceptualization and active experimentation, diverger who thinks 

using concrete experiences and reflective observations, assimilator who uses abstract 

conceptualization and reflective experience, or accommodator who uses concrete 

experience and active experimentation. 
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 As with teaching creative thinking skills, the utilization of problem-solving 

teaching practices is heavily dependent upon teacher attitudes and confidence levels 

(Osborne & Hamzah, 1989).   This is similar to research examining the implementation 

of pedagogical strategies to teach creative thinking skills.  Guilford (1958) indicated that 

changed attitudes were required for both the student and teacher to teach these skills.  

Baker, Rudd, and Pomeroy (2001) stated that teachers would actually need to become 

“creative-thinkers” themselves during the planning process and adapt their lessons in 

such a way as to teach creative thinking skills.  The design of problem-solving lessons 

follows a similar pattern to that in designing creative-thinking lessons.  Osborne and 

Hamzah (1989), found that the use of problem-solving strategies appeared to increase 

when teachers were “able to” or “taught to” adapt learning experiences that were 

originally deemed inappropriate for problem-solving approaches.   

Creativity Inhibitors 

In Applied Imagination, Osborn (1963), remarks that scientific tests have 

indicated that the ability to create is normally distributed and exists within nearly every 

individual.  He further describes that the use of such potential to create appears to be 

enhanced or hindered by certain factors that come into play within the creative thinking 

spectrum.  Based on prior research compiled by Baker, Rudd, and Pomeroy (2001), a 

detailed model depicting the creative thinking process was constructed.  The model 

identified three distinct phases within the creative thinking process beginning with an 

initial catalyst or stimulus, a period of gestation, and finally a point of problem solution 

or verification.  It is during the gestation phase, that these researchers have noted 
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variables appearing to either promote or inhibit creative thinking.  These variables are 

categorized into groups as they relate to interpersonal variables, personal variables, 

cultural variables, and biological variables.  The original model, (Figure 2.1), was 

adapted to include additional variables including the addition of a separate category 

(environmental/educational factors) that have been found to significantly influence 

creativity as described by Amabile (1989) and Osborn (1963).   

Deeply rooted habits and perceived societal expectations have long been 

determined to be a huge conceptual block interfering with creative thought and 

production (Osborn, 1963; Adams, 2001).  Krippner (1991) linked the development of 

creative behavior to societal constructs, which can be directly affected by interpersonal, 

biological, cultural and spiritual variables.  Often these variables intertwine and influence 

creative behavior either positively or negatively within the social construct.  The creative 

potential within a child can be fostered or ignored depending on the interaction among 

these variables and the attitudes and learning activities designed within these constructs.  

Naturally, if opportunities to explore, question, imagine, and problem-solve are 

squelched, the potential for creative production will weaken as well (Krippner, 1991). 

In Managing Virtual Changes-A Guide to Creative Problem-Solving in the Design 

Professions, Maraviglia and Kvashny (2005) note that creative behavior involves risks 

and necessitates a need to break away from the status quo.  In addition, the authors also 

pinpoint and describe other blocks in which awareness and compensation to overcome 

these blocks can enhance the creative thinking process.  Among those blocks are: 

“perceptual blocks” that involve bringing into play past experiences and education that 
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may cause restrictions within creative thought processes due to developed stereotypes or 

perceptions; “cultural blocks” in which families, tradition, education, and local culture 

can interfere with response patterns to a particular problem; and “environmental blocks” 

where distractions within the work setting may pose problems or discourage one to think 

“outside” the box. 

Often, schools and the overall living environment set the stage for judicial 

thinking and reasoning.  Osborn (1963) states that approximately 90% of training 

received in schools focus on critical thinking and the development of the judicial mind.  

This constricts the ability of individuals’ use of imagination and ideation processes when 

attempts are made to solve problems.  It leads to forming the habit of applying only 

judicial thought to solving problems rather than application of creative thinking.  Often, 

thought is not expanded to think outside the box but rather judgment is used to eliminate 

or kill ideas before they could even materialize.  

Amabile (1989) has noted that factors within the home environment could also 

hinder the development of a child’s creative thinking process.  Based on observations of 

home environments, Amabile has found that parents who exercise greater control of their 

child and push them into areas in which the child has no real interest will likely diminish 

creative production even when the child is performing well.  In addition, the use of 

reward structures, competition, restricted choice, and evaluation within the home 

environment will produce similar effects as those applied in a school setting.  Amabile 

further notes that home environments found to stimulate creativity are those in which 

parents offer freedom of choice, encourage risk-taking, foster independence, and 
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maintain an appreciation of creative attempts by providing for experiences in which to 

grow and develop talents/interests.  In addition, Amabile (1989) identified specific 

parental behaviors that contribute to increased creative behavior including:  respect for 

the child-their abilities/uniqueness, an insistence on decision-making based on values 

versus rules that are controlling, a focus on achievement versus over-emphasis on grades, 

and an articulated vision in which the child is seen as “an independent, separate 

individual, worthy of respect and affection, who can be expected to act morally and 

responsibly in whatever situations arise” (p. 106).
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Figure 2.1.  The Creative Thinking Process Model (Baker, Rudd, & Pomeroy, 2001). 

Initial 
Catalyst2 
(Stimulus 
event) 

End Product/ 
Problem 
Solution and 
Verification 

Catalysts and Inhibitors 
Interpersonal variables 
• Family membersz 
• Peersz 
• Authoritiesz 
• SelfO 

Catalysts and Inhibitors 
Personal Variables 
• Learning Style 
• Critical Thinking 
• Knowledge 
• Motivation 
• PersonalityA 
• Previous HabitsO 
• Creative Response 
        Style 
• (Verbal and Non- 
        verbal) 
 

Gestationy

Attributes of Creativityx

• Fluency, 
• Flexibility, 
• Originality, 
• Elaboration, 
• abstractness of the title, 
• resistance to closure, 
• emotional expressiveness, 
• articulateness, 
• movement or action, 
• expressiveness, 
• synthesis or combination, 
• unusual visualization, 
• internal visualization, 
• extending or breaking the 
        boundaries, 
• humor, 
• richness of imagery, 
• colorfulness of imagery, and 
• fantasy 

Catalysts and Inhibitors 
Cultural variables 
• Socio-economic Statusz 
• Ethnic Backgroundz 
• Religious experience 
       Significant Emotional 
      Eventsz

Catalysts and Inhibitors 
Biological variables 
• Agez 
• Geneticsz 
• Health Statusz 
• Genderz 

Z=Krippner (1991) 
Y=Wells (1984) 
X=Torrance (1997) 
A=Amabile (1989) 
O=Osborn (1963)

Catalysts and Inhibitors 
Environmental/Educational 
variables 
• Work/Educational 
        SettingO 
• Home EnvironmentA 
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Creative Problem-Solving Model 

 Instructional strategies designed for the study were based on Treffinger’s model 

of creative thinking (1980) and the Creative Problem-Solving Model (CPS).  As noted in 

Figure 2.2, divergent production serves as the foundation for creative learning.   The 

affective domain requires an individual to be tolerant to ambiguous situations, open to 

experience and willing to respond.  Upon identification of the problem, it involves risk-

taking mixed with a sense of curiosity in seeking out viable ideas.  Cognitive skills 

include fluency, flexibility, originality, elaboration, and cognition and memory.  Defined, 

these cognitive skills are the abilities to generate multiple ideas, visualize problems in a 

different ways, generate ideas that are unique or unusual, extend an idea through 

detailing, and use of prior knowledge or experiences.  The areas of fluency, flexibility, 

originality, and elaboration are specific measurable cognitive areas noted by Torrance in 

predicting creative potential. Progression through these levels employs the application of 

higher order thinking skills within both domains; however, for the purpose of this study 

the first level of the model was tested to determine the affects of specific teaching 

strategies designed to develop divergent thinking processes.   
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Cognitive 
Independent inquiry 
Self-direction 
Resource management 
Product development 
“The practicing 
professional” 
 

Level III 
Involvement in 
Real Challenges 

Affective 
Internalization of 
values 
Commitment to 
productive living 
Toward self-
actualization 

Cognitive 
Application 
Analysis 
Synthesis 
Evaluation 
Methodological and 
research skills 
Transformations 
Metaphor and analogy 

Affective 
Awareness 
development 
Open to complex 
feelings, conflict 
Relaxation, growth 
Values development 
Psychological safety in 
creating 
Fantasy, imagery 

Cognitive 
Fluency 
Flexibility 
Originality 
Elaboration 
Cognition and memory 
 
 

Affective 
Curiosity 
Willingness to respond 
Openness to experience 
Risk taking 
Problem sensitivity 
Tolerance for 
ambiguity 

Level II 
Complex 

Thinking and 
Feeling Processes 

Level I 
Divergent 
Functions 

 

Figure 2.2.  Creative Learning Model (Treffinger, 1980). 

 The premise of the CPS Model is centered upon instructional strategies intended 

to stimulate both divergent and convergent thinking processes using collaborative 

activities.  This model provides a framework in which students apply problem 

identification skills, ideation (divergent thinking), and evaluation of possible solutions 

(Van Tassel-Baska, 1992).    
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Basically, the CPS model is composed of three stages.  Stage 1 is devoted to 

identifying the objectives or goals warranting creative endeavors.  In addition, all facts 

relating to those objectives or goals are explored and eventually expressed as a problem 

or question.  Stage 2 is devoted to divergent production and is comprised of idea-finding 

techniques such as brainstorming, brainwriting, checklisting, attribute listing, and open-

ended questioning.  This stage relies heavily on deferral of judgment, free-wheeling of 

ideas, and expanding ideas or piggybacking of ideas to derive new or better ideas to solve 

the problem.  The final stage is the convergence phase in which ideas are analyzed.  

Those ideas possessing the greatest potential for solving the problem are evaluated and 

eventually applied (Treffinger, Isaksen, & Dorval, 2000).  The components within each 

stage are often known as objective/mess finding, fact finding, problem finding, idea 

finding, solution finding, and acceptance finding (Stanish & Eberle, 1997).   Problem 

solving within these stages should not be considered a series of isolated events but rather 

changes in thinking processes within each stage and between stages are acceptable and 

encouraged in the creative problem solving process (Figure 2.3). 



 32

 
Figure 2.3.  Creative Problem Solving Model. 

According to Talbot (1999), the CPS model allows for the use of a broad range of 

creative techniques (ie:  problem identification, divergent production, evaluation) and 

provides metacognitive skills for future applications.  Group interaction is also 

encouraged giving individuals opportunities to acquire skills that enhance their natural 

strengths plus develop interpersonal relations such as respect and tolerance towards the 

ideas of others. 

CPS Facilitator 
 

Baker, Rudd, and Pomeroy (2001) noted in their research the need for teachers to 

actually become creative themselves before teaching creative thinking to their students.  

They must be able to understand it and in turn design lessons that are “creative” and 

stretch beyond the infamous box constraints.  In addition, the researchers recognized a 

need for teachers to develop a symbiotic relationship with the student(s) they serve.  

Stage 1-Mess Finding/Fact Finding/Problem Finding

Stage 2-Idea Finding 

Stage 3-Solution Finding/Acceptance Finding 

Divergent Processes 

Convergent Processes 



 33

Likewise, in Optimize the Magic of Your Mind, Parnes (1997) noted specific 

characteristics possessed by instructional leaders implementing CPS.  He stated  

I use the term “facilitator” to identify the leader who draws out, reinforces, and 
thus facilitates the creative learning, development, and problem solving of the 
people with whom he or she is working.  The person facilitating creative behavior 
is aware of the creative process and first understands it in himself or herself, and 
then is able to help others see and strengthen it in themselves. (p. 111) 

 
Parnes further states that a facilitator is one who shows enthusiasm, is open to ideas, 

knowledgeable, questions rather than lectures, exhibits a sense of humor, is accepting of 

different people/viewpoints, quick on their feet, positive, and inviting of ambiguity.  He 

remarks that the “general leadership qualities” necessary for “good group dynamics” is 

required for facilitating the CPS process.   

How Should One Implement CPS? 

Parnes (1997) identified thirty-five general suggestions to apply when 

implementing the CPS model.  Although not all are appropriate for the classroom setting, 

several were considered and applied within the study and are listed in Table 2.1.  
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Table 2.1. 
Guidelines for Implementing the CPS Model 
Suggestions for Facilitator Purpose 
 
Provide flip-chart paper 

Recording ideas quickly, provides for 
continuous interaction/play with idea, 
allows for easy reference 

Monitor time and Adjust Pace Allows for appropriate pacing within 
sessions 

 
Provide pencils and notepads 

Encourages participants to jot down ideas 
before they may be lost due to inability to 
record immediately on flip-chart paper 

 
Monitor nonverbal body language 

Facial expressions, attitudes, and other 
nonverbal cues can communicate whether 
facilitator is open and encouraging of 
creative endeavors 

 
Allow for informal settings and vary the 
session 

Creates freer environment to establish 
connections among ideas and fosters 
development of group interactions.  Varied 
activities keep students involved. 

 
Ask “why” 

Allows for greater thought into the problem 
and identification of specific 
criteria/aspects that may need more 
attention 

Employ active listening and observation 
techniques 

Allows for monitoring of group 
interactions and indicators of 
dissatisfaction 

 
 
Refrain from interruption/Use interjections 
casually 

Interruptions can break overall synergy 
developed within the group.  Casually use 
interjections when appropriate but avoid 
sounding judgmental and critical.  The 
interjection may not necessarily be the 
‘best” idea. 

Monitor for relevance Keeps the group focused to the problem 
that is being addressed 

Be humble/Use humor Creates a freer, playful, and risk-free 
environment  

Concentrate on the process not individuals Keeps individuals on task  
Set timelines for completion Prevents “bogging-down” and never 

reaching an ending  
 
Allow incubation time 
 

Allows individuals to use their unconscious 
mind in solving the problem.  Connections  
previously not made may be found.  
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Strategies for Teaching Divergent Thinking 
 

Through Treffinger’s (1980) research, divergent thinking is believed to be the 

foundation for creative problem-solving.  It is dependent on the ability to formulate a 

multitude of original and unique ideas that are rich in detail, derived from many 

categories, and are defined or perceived as being different.  Torrance and Goff (1999) 

defined these skills using the terms fluency, flexibility, originality, elaboration, and 

redefinition.  To develop these skills, Alex Osborn introduced the concept of 

brainstorming where individuals adhere to the philosophy that “quantity breeds quality.”  

He discovered that when individuals suspend judgment and allow for freer thought 

focusing on producing a multitude of possible ideas, the probability of obtaining several 

good and viable ideas increases.  In his studies, he found that individuals have shown to 

produce 78% more better and usable ideas than those adopting practices where ideas are 

evaluated during the ideation process (Osborn 1992, 1963).      

Parnes (1997) noted that deferred judgment can lead to strange and unusual ideas 

which eventually may be put into a “more realistic perspective” and then changed to 

feasible and better solutions. He states that, 

deferred judgment is a fundamental principle that can open us to the greatest flow 
of associations or connections of new ideas.  It frees us from anxieties about the 
worth and acceptability or appropriateness of raw ideas as we conceive them. (p. 
44) 

 
Biondi (1993) noted that oftentimes problems are addressed using the judicial mind when 

in reality they can be solved creatively.  The practice of applying analytical and 

judgmental thought is frequently the first response used because it is one that has been in-

grained in our daily routines and is perceived as a “safe haven” within societal constructs 
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(Adams, 2001; Osborn, 1963; Parnes, 1997).  When using deferred judgment, habitual 

responses and psychological blocks are broken freeing the mind to explore new 

associations and connections.  It serves as a starting point in which ideas become the raw 

materials in which to play with, ponder, modify and prepare for consideration.  The 

problem, during this phase, becomes one that is viewed through different perspectives in 

which an individual explores what is beyond rather than simply making a rash, habitual 

decision.  Therefore, a concept of openness and acceptance for budding ideas that may be 

considered rough and unusable in the beginning stages is applied and explored further 

before a decision is reached. It leads to a sense that all alternatives have been examined 

thus promoting a sense of increased confidence once a solution has been found (Parnes, 

1997).   

Brainstorming-The Process 

 Brainstorming stems from the philosophy that “quantity breeds quality” in the 

problem-solving process.  During brainstorming, all forms of judgment and evaluation 

are suspended until all possible ideas are brought forth.  Brainstorming can be as simple 

as listing all possible ideas that come to mind (either independently or within groups) or 

it can be creatively used within groups in a game-like setting to stimulate productive 

thought.  Brainstorming can appear in many forms and has been coined many terms 

including carousel/brain writing, and brain mapping.  The carousel writing method is a 

technique used within groups to stimulate ideation.  Individuals are asked to write down 

any ideas that come to mind about a particular objective and after an elapsed time period, 

papers are traded and individuals are asked to read the other person’s written ideas then 
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add more ideas to the list.  It utilizes a “piggybacking” technique in which individuals use 

other ideas previously listed to generate additional sets of solutions.  Brainmapping is a 

graphic technique that utilizes both words and pictures to develop ideas.  Using paper to 

illustrate thoughts, the main concept to be addressed is placed in the middle of a page 

with lines extending from it expressing ideas and solutions to solving the problem.  

Branching from original ideas extends thoughts and increases the number of solutions to 

a particular problem or concept.  These thoughts and ideas can be expressed in words or 

can be depicted using drawn images of the thought or idea (Osborn, 1963; Geschka, 

1992). 

Open-Ended Questioning/SCAMPER Technique 

Research has indicated that problems with applying creative thought processes 

often lie with the inability to formulate questioning patterns that extend the mind beyond 

obvious solutions (Biondi, 1993).  Torrance and Sisk (2001) have noted that the ability to 

ask questions and the willingness to probe deeper into troubling situations are important 

components within the creative problem-solving process.  By applying open-ended 

questioning techniques, judgment is suspended and a multitude of different responses are 

considered thus increasing the likelihood of producing increased quantities of novel ideas 

(Osborn, 1963).   

Additional tools utilized to facilitate the open-ended questioning process during 

brainstorming include a set of questioning techniques termed SCAMPER.  Essentially, 

SCAMPER stands for the words substitute, combine, add/adapt, 

minimize/modify/magnify, put to other uses, eliminate, and recombine/rearrange/reverse.  
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A set of questions that could be employed while using the SCAMPER method could 

include the following:   

Substitute: “What could be substituted or could be used 
instead?” 

Combine: “What ideas could be combined or would 
work well together?” 

Add/Adapt:  “What could be added or changed to build a 
better fit?” 

Minimize/Magnify: “What would happen if parts of the idea were 
taken away, made slower, or if parts of the 
idea were increased?” 

Put to Other Uses:  “What are other methods for application?” 
Eliminate:   “What could be taken away to solve the 

problem?” 
Recombine/Rearrange/ 
Reverse:   

“What parts could be rearranged or ordered 
to solve the problem?” 

 

Individuals utilizing the SCAMPER technique within brainstorming ask themselves these 

questions to generate additional ideas that may be feasible in solving the problem 

(Stanish & Eberle, 1996).   

Checklisting/Notetaking and Incubation 

Creative thinking often requires individuals to consciously apply ideation 

practices in place of judicial and analytical thought.  It is a mental effort that sometimes 

needs a jumpstart to get it up and moving.  Note-taking, checklists, and attribute lists can 

provide the kickstart needed to unlock the imagination and set the stage for ideation 

because as these techniques are employed, effort is given towards thinking about solving 

the problem creatively, associations among ideas are created, and it serves as a storage 

tool for future referral, tweaking, and deliberation (Osborn, 1963).   
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Parnes (1992) also noted that these very same tools practiced during CPS 

implementation can also aid in tapping into the unconscious effort an individual’s mind 

uses in solving a problem.  He recommends that within the CPS process, time should be 

given to further defer judgment and just walk away from the problem when all ideas 

appear to be exhausted.  This time away has often been termed incubation in which an 

individual “mulls over” the problem and becomes actively involved in a separate activity.  

During this time away, the unconscious mind may possibly remain at work on the 

original problem and through perhaps some unknown association or insight a completely 

new and novel idea arises.  Sometimes these ideas stay with the individual while others 

are fleeting glimpses that ultimately are lost.  The practice of quickly jotting ideas 

directly after a dream or revelation can limit the loss of a particular idea forever and 

enhance the creative problem solving process. 

Dramatic Role-Play 

According to Davis, Helfert, and Shapiro (1992), dramatic role-play or creative 

dramatics can be a useful technique that reaches the depths of the “whole” person through 

experience.  It is a set of activities separate from theater in that “theater is concerned with 

communication between actors and an audience….theater develops actors, creative 

dramatics develops people (p. 387).”  Simply put, creative dramatics is a viable activity 

that can be used to build confidence, increase observation, listening, and other sensory 

skills, stretch the imagination, and develop empathy within individuals.  Due to the nature 

of the activity, it occurs within a non-threatening environment conducive to the total 
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growth of the individual and the application of real world experiences using creative 

problem-solving techniques. 

 Investigations conducted by Torrance (1992), show that creative dramatics can be 

as deliberate and disciplined as any other teaching tool used to develop creative thinking 

skills.  Many of the steps within the CPS process are practiced during implementation of 

this technique including defining the problem, acting out the situation, 

discussing/analyzing the situation, and making plans for further testing or implementing 

new ideas.  Several production techniques are available to implement this form of 

creative dramatics.  Among these production techniques is direct presentation in which 

participants act out a problem.  Based on Torrance’s investigations, this type of 

production technique increases alertness and expands the participant’s awareness 

possibly allowing for new insights to emerge. 

Summary 

 Creative thinking skills can be taught; however, several factors may either 

positively or negatively influence the development of creative thinking skills.  These 

influences can often be categorized as interpersonal variables, personal variables, cultural 

variables, biological variables and environmental/educational variables.  Student-centered 

activities and lessons designed to stimulate intellectual discovery have been identified as 

effective learning environments conducive to teaching both creative and problem-solving 

skills.  Implementation of such practices may be dependent upon the attitudes and 

confidence levels possessed by the teacher.  The creative problem-solving (CPS) model, 

which incorporates both divergent and convergent thinking skills to solve problems 



 41

served as the basic lesson design model for the treatment groups within the study.  

Activities such as brainstorming, checklisting/note-taking, open-ended questioning, 

dramatic role-play, and incubation were identified as effective pedagogical strategies to 

enhance divergent thinking skills and could easily fit into the CPS lesson format.        
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CHAPTER III 

METHODOLOGY 

Introduction 

In this section, the researcher will discuss the research design, population and 

sample, data collection and curriculum modules, instrumentation, and data analysis of the 

study.  The data collected were used to determine the viability of the following research 

hypotheses: 

1. Students in treatment groups receiving CPS instruction will have significantly 

higher fluency scores at the end of the unit than students receiving traditional 

instruction. 

2. Students in treatment groups receiving CPS instruction will have significantly 

higher originality scores at the end of the unit than students receiving 

traditional instruction. 

3. Students in treatment groups receiving CPS instruction will have significantly 

higher abstractness of title scores at the end of the unit than students receiving 

traditional instruction. 

4. Students in treatment groups receiving CPS instruction will have significantly 

higher elaboration scores at the end of the unit than students receiving 

traditional instruction. 

5. Students in treatment groups receiving CPS instruction will have significantly 

higher resistance to closure scores at the end of the unit than students 

receiving traditional instruction. 
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6. Students in treatment groups receiving CPS instruction will have significantly 

higher creativity index scores (total creativity) at the end of the unit than 

students receiving traditional instruction. 

7. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction of the instructional unit as it pertains to 

clarity than students receiving traditional (expository) instruction. 

8. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction for delivery of instruction than students 

receiving traditional (expository) instruction. 

9. Students in treatment groups receiving CPS instruction will experience 

significantly greater overall satisfaction of the unit of instruction than students 

receiving traditional (expository) instruction. 

10. Students in treatment groups receiving CPS instruction will have significantly 

higher cognition scores on the end-of-unit subject matter than students 

receiving traditional instruction. 

Research Design 

According to Gall, Borg, and Gall (1996), in cases where random assignments of 

participants are not possible (such as in classroom settings), a quasi-experimental design 

can result in useful information and knowledge.  From a classical research design 

perspective, a static group comparison design was utilized (Campbell & Stanley, 1963).  

Data were collected from four sixth-grade classes, each containing approximately 

eighteen students in Fort Stockton (TX) Middle School.  Three of the classes were 
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randomly assigned into two control groups (n=20, n=21 respectively) and one treatment 

group (n=17).  In addition, a gifted and talented class was treated as a second treatment 

group (n=17).  This allowed the researcher to compare the treatment effects on a regular 

cross-section of students and upon a class of gifted and talented students.  The data 

collected from the two control groups, who were taught using a traditional expository 

approach, were combined for data analysis purposes (n=41).   

Population and Sample 

The population for this study consisted of sixth-grade students enrolled in Fort 

Stockton (TX) Middle School.  All students are required to take social studies.  Classes 

were assigned by the Solstar Computer Scheduling system, which took into account 

student elective preferences, special academic needs (i.e. G/T and Special Ed.), and 

required coursework.  Because there was not a pull-out program in social studies for 

special education students, students with special needs, who were not severely 

cognitively disabled, were included in the regular classroom throughout the six sections 

offered at the school.  Out of these sections, the researcher randomly selected three 

groups of regular classes to serve as the treatment and control groups.  The researcher 

then randomly assigned each of the three classes into either a treatment group or into one 

of the two control groups.  The G/T class served as a purposefully selected treatment 

group so that treatment effects could be analyzed for varying levels of students.  A total 

of eighty-five students made up the sample frame; however, some participants’ data were 

eliminated from the study due to changes in class placement before the unit could be 

completed.  Participant data were also removed for those who did not complete the unit 
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due to withdrawal from the district or for those students who enrolled in one of the four 

sections after the pre-test and other assessment instruments were given.  Data were also 

eliminated from the database for those students who did not return the parent consent 

form (Appendix B).   This left a total of seventy-five participants within the study for 

which data could be analyzed.   

Gall et al. (1996), recommends fifteen participants within each group for causal-

comparative and experimental research.  Excluding the above-mentioned students from 

the sample gave the researcher at total of seventeen or more participants within each 

group for comparison (control groups (n=20, n=21 respectively) and two treatment 

groups (n=17)).   

Data Collection and Curriculum Modules 

 Permission to test human subjects was granted by the Texas Tech IRB committee 

on August 10, 2004 (Appendix A).  Prior to conducting the study, students within the 

treatment and control groups were given an informed consent form (Appendix B) to be 

read and signed by their parents or legal guardians.  Forms were collected during the last 

week in August, 2004.  Each participant within the study was assigned a participant 

number to assure confidentiality of the subjects tested.   

Data were collected during the 2004 fall semester (September 7, 2004-November 

2, 2004).  A six-week instructional unit was presented in regularly scheduled classes that 

were forty-five minutes long.  The Torrance Test of Creative Thinking (TTCT) was given 

as a pre-test on September 7, 2004 and then as a post-test on November 1, 2004.   
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Beginning September 8, 2004 the instructional unit was presented to students 

(Appendix C).  The first five instructional days for the treatment group introduced the 

concept of brain mapping, brain writing, and open-ended questioning designed to 

stimulate ideation.  During the following three days of instruction, students were asked to 

make predictions and respond to open-ended questions.   

On September 24th and 27th, students were given topographic maps.  Students 

were asked to identify features and patterns within these maps and respond to questions 

related to their predictions.  Using superimposed maps on the final day, students were 

able to draw conclusions regarding their earlier predictions and identify uses for the plot 

of land they were studying.  The next part of the lesson began with introduction of Native 

American music playing as students entered the classroom.  The purpose was to create an 

anticipatory set and atmosphere regarding the upcoming lesson.  Students were asked to 

close their eyes and listen to a passage read to them by the teacher.  The passage 

described farming and community life of Native Americans.  After the passage was read, 

students were asked to depict through drawings and imagination their interpretation of 

life as a Native American.   The next two days were devoted to the use of the computer 

lab in which students were asked to access links on the Internet and respond to open-

ended questions.  Students were also asked to develop attribute lists regarding the 

information they obtained through the observed data.  Through class discussion, use of 

attribute lists, and brainstorming, students were asked to formulate ideas regarding 

adaptations people made to the environment versus modifications made to improve 

overall living conditions.   



 47

The following Monday began with the introduction of the entire CPS model.  

Students were given a scenario about a town dependent on agriculture and the depletion 

of water supplies.  Students were asked to identify the problem, pertinent facts, 

brainstorm solutions, and finally decide on a method that would best save the town.  On 

October 7-8, 2004, students were taken back to the computer lab to study population 

distribution patterns.  Instructional techniques employed during this two-day study 

included open-ended questioning, predicting, attribute listing, and brainstorming.   

During the week of October 11, 2004, students began with a lesson in which they 

were asked to visualize the predicament of a German family forced to make a decision to 

leave their home country and family or stay to face extreme hardships.  Using a writing 

activity, students were asked to decide what the family should do to solve the problem.  

The following days were devoted to the creation of a dramatic play in which students 

were asked to organize a local government and create a play addressing a dilemma within 

the town and using only the props given to them in a mystery bag.  Students used 

divergent thinking tools such as brainstorming, SCAMPER, and incubation techniques to 

design their dramatic play.   

The final phase of the instructional lesson reintroduced large topographic maps.  

Students were asked to build a city on the maps.  Students were asked to begin by 

brainstorming all industries necessary for community sustainability such as 

transportation, medical, food, and service industries.  They were then instructed to 

identify attributes about the plot of land they were given to build their city.  Each day 

ended with instructions to students to think about their city and make suggestions for 
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improvement on the following day.  Using beads, markers, straws and other supplies 

brought from home, students built their city on a clear overlay that covered their map.   

As noted in Appendix C, there was no instruction presented to the students on 

September 20-23, September 28, and October 6 due to interruptions in the instructional 

day/week related to benchmark testing to determine beginning levels on the state’s Texas 

Assessment of Knowledge and Skills (TAKS Test), picture day, and a voting project for 

all Fort Stockton Middle School (grades 6-8) students initiated through the social studies 

department.   

Students of the control group were taught using the state adopted textbook and 

lecture formatted lessons.  Students progressed through the chapters using a system of 

defining key vocabulary words, reading aloud the chapter, note taking, answering end-of-

chapter questions, and completing supplemental worksheets that corresponded with the 

chapter of study. 

Upon completion of the instructional unit, an end-of-unit exam was given on 

October 29th.  Students were then given the TTCT posttest on November 1, 2004.  

Participants were also asked to complete a brief satisfaction instrument designed to 

measure their levels of satisfaction for the unit taught in the areas of content, delivery, 

and overall preferences.  This instrument was administered on November 2, 2004. 

 The six-week unit of instruction was based upon the elements of the state 

curriculum known as the Texas Essential Knowledge and Skills (TEKS) and focused 

primarily upon geography and community/economic development.  Historical 

agricultural content was integrated within the study as students explored the use of 
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natural resources, societal distribution patterns, adaptations to physical environment, and 

modifications of physical environment such as terraced farming.  Students within the 

treatment groups participated in learner-centered, game-like activities designed to 

develop creative problem-solving skills.   

Unit activities incorporated the use of brainstorming, brainwriting/mapping, 

attribute listing, SCAMPER, open-ended questioning, role-play, incubation instructional 

techniques and application of the entire CPS model.  The treatment groups received 

instruction from the researcher and a gifted and talented specialist, both of whom have 

specialized training in Gifted and Talented curriculum and instructional strategies.  

During the course of the study, the two individuals met daily to discuss lesson plan 

designs and delivery of Creative Problem Solving instruction.  The instructor teaching the 

control groups had over thirty years of public school classroom experience.  The 

researcher also met daily with this teacher and held similar discussions related to content 

synchronization.  All data were collected between September 7, 2004 – November 2, 

2004.   

Instrumentation 

This study sought to determine if measurable differences in divergent thinking 

could be obtained through the use of Creative Problem-Solving strategies as measured by 

the Torrance Test of Creative Thinking (TTCT)-Form A.  For this three-part timed test, 

subjects were asked to construct a picture, complete a series of incomplete drawings, and 

complete drawings from sets of parallel lines.  According to Torrance, Orlow, and Safter, 

(1990): 
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The term “creative thinking abilities” as used in the TTCT, refers to that 
constellation of generalized mental abilities that is commonly presumed to be 
brought into play in creative achievements…The author has maintained that high 
degrees of the abilities measured by tests such as the TTCT increase the chances 
that the possessor will behave creatively.  Certainly, the author of these tests 
would never argue that possession of these abilities guarantees that an individual 
will behave creatively, any more than a high degree of intelligence guarantees 
intelligent behavior…Creative motivations and skills, as well as abilities, are 
necessary for adult creative achievement. (p. 1) 
 
   The TTCT results in quantitative scores for the following norm-referenced 

constructs:  (1) fluency-the ability to produce a large number of figural images; (2) 

originality-unusualness or rarity of response; (3) abstractness-the ability to produce good 

titles and to capture the essence of information involved; (4) elaboration-ability to 

develop, embroider, embellish, carry out, or otherwise elaborate ideas; and (5) resistance 

to premature closure-the ability to keep a figure open and delay closure long enough to 

make the mental leap that makes original ideas possible.  In addition, overall creativity 

was assessed.  Content and construct validity has been established by the TTCT test 

developer (Torrance et al., 1990).  Intra-rater reliability coefficients are above the .90 

level (Torrance et al., 1990).   

This study also sought to determine the affects of CPS instruction upon student 

retention of subject matter.  Consequently, a 21 question end-of-unit exam was 

developed.  The exam consisted of multiple-choice, true/false, short-answer and essay 

questions.  Content validity was established by the team of teachers and the researcher.  

For the purpose of grading consistency, the researcher scored all of the end-of-unit 

exams.  Reliability was established post-hoc through a Kuder-Richardson 20 (KR20) 
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procedure on the dichotomously scored items (Gay & Airasian, 2003).  The post-hoc 

KR20 score was .71.   

In an effort to assess students’ affective perceptions, an end-of-unit student 

satisfaction instrument (Appendix D) was utilized based upon a satisfaction instrument 

developed by Brashears (2004).  This instrument measured student satisfaction of 

instruction in three constructs, including clarity, delivery, and content satisfaction.  A few 

of the items were modified from the original instrument (which was developed for high 

school students) to be more grade-appropriate.   In an effort to determine internal 

consistency, a post-hoc Cronbach’s alpha was calculated for each of the constructs:  

clarity r=.69, delivery r=.65, overall satisfaction r=.59. 

Data Analysis 

Data were analyzed using the Statistical Package for Social Science (SPSS 14.0).  

Tests for statistical significance were set at the .05 level.  A GLM ANCOVA was used to 

determine the effects of the creative problem solving instruction upon student’s 

creativity.  Post-treatment TTCT scores were used as covariates in an effort to equate the 

groups.  Independent variables included treatment effects, gender, socioeconomic status, 

and ethnicity.  Student qualification for the free and reduced lunch program (as reported 

in the PEIMS) served as a proxy to determine family socioeconomic status.   This 

resulted in a four-way General Linear Model (GLM) ANCOVA, where main effects for 

the independent variables were detected, along with three, two-way interactions 

(treatment x gender, treatment x ethnicity, treatment x SES), three, three-way interactions 

(treatment x gender x ethnicity, treatment x gender x SES, treatment x ethnicity x SES), 
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and one, four-way interaction (treatment x gender x ethnicity x SES).  According to Field 

(2000), “. . . ANCOVA can help us to exert stricter experimental control by taking into 

account of confounding variables to give us a ‘purer’ measure of effect of the 

experimental manipulation” (p. 301). 

In a similar approach, a GLM ANOVA was used to measure the main and 

interaction effects of gender, socio-economic, ethnicity, and treatment effects upon 

student satisfaction.  In addition, a GLM ANCOVA was used to determine effects of the 

end-of-unit exam.  The previous year’s final grade average for social studies was used as 

the covariate in an effort to equate the groups.  Treatment effects, gender, SES, and 

ethnicity served as the independent variables resulting in a four-way GLM ANCOVA 

where main effects for the independent variables were detected along with two-way, 

three-way, and four-way interactions. 

In interpreting the output from the ANCOVAs and the ANOVAs, the researcher 

first examined the Levene’s test for error variance.  If the Levene’s test was 

nonsignificant, the researcher could assume that group variances were roughly equal.  If 

the Levene’s test was significant, the researcher followed a variance-ratio procedure 

recommended by Field (2005).  In this procedure, the researcher took the highest 

variance in the group or class and divided it by the group or class with the lowest 

variance.  Field (2005) states “If the ratio is less than 2, then it’s safe to assume 

homogeneity of variance” (p. 98).  

For the ANCOVAs, the researcher also tested the assumption of homogeneity of 

regression slopes.  Following a procedure recommended by Field (2000), a customized 
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analysis was conducted assessing the interaction between students’ pre-treatment scores 

on creativity and their post-treatment scores on the same measure.  If the analysis 

revealed a non-significant interaction between the covariate (pre-treatment measure) and 

the dependent variable (post-treatment variable), it could be assumed that the assumption 

of homogeneity of regression slopes was not violated.   

SPSS for Windows was also used to determine effect size using eta squared.  

According to Green, Salkind, and Akey, (2000), levels of effect size can be small, 

modest, or large using the values, .01, .06, and .14 respectively.  

Summary 

 Trained professionals in the field of education taught prescribed lessons 

constructed by the researcher.  Data was collected using three instruments, the TTCT, a 

satisfaction instrument, and an end-of-unit test.  Demographic data was obtained using 

information reported through PEIMS.  All data obtained from these instruments/reports 

was coded and entered into a database and later analyzed using SPSS 14.0.    Results 

were then used to prove or disprove the hypotheses of this study. 
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CHAPTER IV 

FINDINGS AND RESULTS 
 
 

Introduction 

 The purpose of this study was to provide students of a six-grade social studies 

class instruction using strategies designed to improve divergent thinking and compare 

these students’ creative thinking attributes, end-of-unit subject matter knowledge, and 

overall satisfaction to students receiving traditional, lecture-based instructional methods.  

Data were collected and analyzed to test the following research hypotheses: 

1. Students in treatment groups receiving CPS instruction will have significantly 

higher fluency scores at the end of the unit than students receiving traditional 

instruction. 

2. Students in treatment groups receiving CPS instruction will have significantly 

higher originality scores at the end of the unit than students receiving 

traditional instruction. 

3. Students in treatment groups receiving CPS instruction will have significantly 

higher abstractness of title scores at the end of the unit than students receiving 

traditional instruction. 

4. Students in treatment groups receiving CPS instruction will have significantly 

higher elaboration scores at the end of the unit than students receiving 

traditional instruction. 
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5. Students in treatment groups receiving CPS instruction will have significantly 

higher resistance to closure scores at the end of the unit than students 

receiving traditional instruction. 

6. Students in treatment groups receiving CPS instruction will have significantly 

higher creativity index scores (total creativity) at the end of the unit than 

students receiving traditional instruction. 

7. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction of the instructional unit as it pertains to 

clarity than students receiving traditional (expository) instruction. 

8. Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction for delivery of instruction than students 

receiving traditional (expository) instruction. 

9. Students in treatment groups receiving CPS instruction will experience 

significantly greater overall satisfaction of the unit of instruction than students 

receiving traditional (expository) instruction. 

10. Students in treatment groups receiving CPS instruction will have significantly 

higher cognition scores on the end-of-unit subject matter than students 

receiving traditional instruction. 

Descriptive Data 

 Descriptive data were collected for the treatment and control groups.  Included 

within the data are class type (Treatment Regular Students, Treatment Gifted and 

Talented Students, and Students taught with Traditional Instruction), gender, 



 56

socioeconomic status, and ethnicity.  ANCOVA was used to determine main effects of 

class, socio-economic status, sex, and ethnicity and interactions on the Torrance Test of 

Creative Thinking (fluency, flexibility, originality, resistance to closure, abstractness of 

titles, elaboration) and on end-of-unit exam scores.  ANOVA was used to determine main 

effects of class, socio-economic status, sex, and ethnicity and interactions on the end-of- 

unit student satisfaction assessment.  

Four sixth-grade classes, each containing approximately twenty students of a rural 

west Texas school, were selected for the study.  Students were placed in a world history 

social studies classes using the Solstar computer scheduling system and were assigned to 

classes based on required courses of study for each student as well as their elective 

preferences.  From six sections, the researcher randomly selected one class to be used as 

the treatment group and two classes to serve as the control groups of the study.  Students 

identified gifted and talented and who were enrolled in the gifted and talented social 

studies class served as the second treatment group.   A total of 78 students made up the 

original sample; however, one student was eliminated from the study due to a change in 

class placement and two other students moved before the study could be completed.  This 

left a total of 75 participants within the study.   

Results Related to Research Hypothesis One 

1. Students in treatment groups receiving CPS instruction will have significantly 

higher fluency scores at the end of the unit than students receiving traditional 

instruction. 
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According to Table 4.1, the adjusted means for fluency was greatest for regular 

students taught in the creative problem-solving class (Madjusted=27.71) followed by regular 

students taught with traditional instructional methods (Madjusted=26.79) and finally by 

gifted and talented students taught using the CPS model (Madjusted=25.09).  In terms of 

gender, females had a slightly higher adjusted score on fluency (Madjusted=26.54) as 

compared to males (Madjusted=26.28).  Examination of adjusted mean scores for ethnicity 

revealed higher adjusted scores for white (non-Hispanic) students (Madjusted=28.18) as 

compared to Hispanic student mean scores at (Madjusted=24.96).  Economically 

disadvantaged students appeared to have greater adjusted mean scores (Madjusted=28.11) 

than the non-economically disadvantaged students (Madjusted=24.73)   

Table 4.1. 
Descriptive Summary Table for Fluency 
                                          
Independent Variables 

 
N 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 28.47  27.71 
     CPS/GT 17 21.65  25.09 
     Traditional Inst. 41 27.39  26.79 
Gender     
     Males 40 26.38  26.28 
     Females 35 26.29  26.54 
Ethnicity     
     Hispanic 57 26.09  24.96 
     White (non-Hispanic) 18 27.11  28.18 
Socio Economic Status     
     Economically Disadv. 47 28.21  28.11 
     Non-Economically Disadv. 28 23.18  24.73 

 

A general linear model (GLM) ANCOVA was conducted to determine main 

effects on fluency, gender, ethnicity, and socio-economic status.  In addition, two-way 
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interactions between class and gender, class and ethnicity, class and socio-economic 

status as well as three-way interactions between class, gender, and ethnicity; class, gender 

and socio-economic status (SES); and class, ethnicity, and SES were investigated.  The 

researcher also conducted a GLM ANCOVA to measure the effects of a four-way 

interaction between class, gender, ethnicity, and SES (Table 4.2).   

The Levene’s test for equality of variance was not statistically significant 

(FLevene’s=1.75, df=21,53, p=.051).  Consequently, variances between groups were 

assumed equal, and the assumption of homogeneity of variance was met.  Homogeneity 

of regression slopes was the second assumption of ANCOVA that the researcher 

examined.  Following a procedure recommended by Field (2000), a customized analysis 

was conducted assessing the interaction between the manipulated independent variable 

and the covariate.  The resulting analysis revealed a significant interaction (F=10.40, 

df=3, p<.001) revealing that this assumption was broken.  Therefore, the subsequent 

ANCOVA must be interpreted with caution.  The resulting omnibus analysis revealed no 

significant difference within the data.  
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Table 4.2. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Fluency 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 1927.58 87.62 2.20 .010 .482 
Intercept 1 1917.01 1917.01 48.04 <.001 .480 
Covariate (Pre-Unit) 1 626.29 626.29 15.69 <.001 .232 
Class 2 70.32 35.16 .88 .420 .033 
Sex 1 7.62 7.62 .19 .664 .004 
Ethnicity 1 135.54 135.54 3.40 .071 .061 
Socio-Economic Status (SES) 1 71.61 71.61 1.80 .186 .033 
Class*Gender 2 28.52 14.26 .36 .701 .014 
Class*Ethnicity 2 36.26 18.13 .45 .637 .017 
Class*SES 2 84.58 42.29 1.06 .354 .039 
Class*Gender*Ethnicity 2 18.57 9.29 .23 .793 .009 
Class*Gender*SES 3 166.11 55.37 1.39 .257 .074 
Class*Ethnicity*SES 3 121.08 40.36 1.01 .395 .055 
Class*Gender*Ethnicity*SES 2 60.63 30.32 .76 .473 .028 
Error 52 2075.09 39.91   
Total 75 56011.00   
 

Results Related to Research Hypothesis Two 

2. Students in treatment groups receiving CPS instruction will have significantly 

higher originality scores at the end of the unit than students receiving 

traditional instruction. 

The adjusted means for originality (Table 4.3) was greatest for students taught in 

the traditional classroom setting (Madjusted=18.78), followed by regular students taught 

using CPS strategies (Madjusted=18.28) and the gifted and talented group taught with CPS 

strategies (Madjusted=17.70).  In terms of gender, the adjusted means were greater for 

females (Madjusted=18.42) compared to males at (Madjusted=18.06).  Ethnicity revealed 

higher scores for white (non-Hispanic) at (Madjusted=19.70) compared to Hispanic adjusted 

means of (Madjusted=17.05).  Students classified as economically disadvantaged had higher 
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adjusted means (Madjusted=19.08) than those identified as non-economically disadvantaged 

(Madjusted=17.43).  

Table 4.3. 
Descriptive Summary Table for Originality 
                                          
Independent Variables 

 
n 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 17.41  18.28 
     CPS/GT 17 16.06  17.70 
     Traditional Inst. 41 19.00  18.78 
Gender     
     Males 40 18.33  18.06 
     Females 35 17.57  18.42 
Ethnicity     
     Hispanic 57 17.88  17.05 
     White (non-Hispanic) 18 18.28  19.70 
Socio Economic Status     
     Economically Disadv. 47 18.77  19.08 
     Non-Economically Disadv. 28 16.64  17.43 
 

 The researcher conducted a GLM ANCOVA (Table 4.4) to determine the main 

effects on originality of class, gender, ethnicity, and socio-economic status.  Two-way 

interactions measured the levels of significance between class and gender, class and 

ethnicity, and class and socio-economic status.  The study was expanded to include a 

three-way interaction as well as a four-way interaction between class, gender, and 

ethnicity; class, gender, and SES; class, ethnicity, and SES; and between class, gender, 

ethnicity, and SES respectively.    

The Levene’s test for equality of error variance was significant (FLevene’s=2.268, 

df=21, 53, p=.008).  This indicates that the variances between groups were not equal and 

the assumption of homogeneity was violated.  In this case, Field (2005) recommends 
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squaring the highest and lowest standard deviations of the dependent variable and 

dividing the largest by the smallest.  If the value is less than 2.00, then the assumption has 

likely been met.  The value calculated was 2.76.  In this case, the subsequent ANCOVA 

must be interpreted with caution. 

 Homogeniety of regression slopes was the second assumption of ANCOVA 

examined by the researcher.  Following a procedure recommended by Field (2000), a 

customized analysis was used to assess the interaction between the covariate and the 

manipulated independent variable.  The analysis revealed no significant interaction; 

consequently the assumption was not violated (F=5.54, df=3, p=.190).  The resulting 

omnibus ANCOVA revealed no significant main effects or interaction within the data 

(Table 4.4). 

Table 4.4. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Originality 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 956.19 43.46 1.76 .048 .427 
Intercept 1 1258.35 1258.35 51.05 <.001 .495 
Covariate (Pre-Unit) 1 339.96 339.96 13.79 <.001 .210 
Class 2 9.74 4.87 .20 .821 .008 
Sex 1 .19 .19 .008 .931 <.001 
Ethnicity 1 71.36 71.36 2.90 .095 .053 
Socio-Economic Status (SES) 1 9.64 9.64 .39 .534 .007 
Class*Gender 2 89.35 44.67 1.81 .173 .065 
Class*Ethnicity 2 15.84 7.92 .32 .727 .012 
Class*SES 2 141.66 70.83 2.87 .066 .100 
Class*Gender*Ethnicity 2 6.06 3.03 .12 .885 .005 
Class*Gender*SES 3 151.76 50.59 2.05 .118 .106 
Class*Ethnicity*SES 3 80.42 26.81 1.09 .363 .059 
Class*Gender*Ethnicity*SES 2 90.66 45.33 1.84 .169 .066 
Error 52 1281.76 24.65   
Total 75 26466.00   
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Results Related to Research Hypothesis Three 

3. Students in treatment groups receiving CPS instruction will have significantly 

higher abstractness of titles scores at the end of the unit than students 

receiving traditional instruction. 

According to Table 4.5, the adjusted means for abstractness of titles was greatest 

for gifted and talented students taught with CPS (Madjusted=8.76) followed by regular 

students taught by way of CPS (Madjusted=7.72) and followed finally by regular students 

taught via traditional (expository) methods (Madjusted=6.15).  In terms of gender, females 

had greater adjusted scores on abstractness of titles (Madjusted=8.70) compared to males 

(Madjusted=6.12).  As per ethnicity, Hispanic students had higher adjusted means on 

abstactness of titles (Madjusted=7.70) than white (non-Hispanic) students (Madjusted=7.31).  

The non-economically disadvantaged students had higher adjusted means (Madjusted=8.18) 

than did those students classified as economically disadvantaged (Madjusted=6.87).  

Table 4.5. 
Descriptive Summary Table for Abstractness of Titles 
                                          
Independent Variables 

 
n 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 6.65  7.72 
     CPS/GT 17 8.94  8.76 
     Traditional Inst. 41 6.46  6.15 
Gender     
     Males 40 5.88  6.12  
     Females 35 8.43  8.70  
Ethnicity     
     Hispanic 57 7.32  7.70    
     White (not Hispanic 18 6.28  7.31 
Socio Economic Status     
     Economically Disadv. 47 6.74  6.87    
     Non-Economically Disadv. 28 7.61  8.18 
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A GLM ANCOVA was conducted to determine main effects on abstractness of 

title on class, gender, ethnicity, socio-economic status; two-way interaction between class 

and gender, class and ethnicity, and class and socio-economic status; three-way 

interactions between class, gender, and ethnicity; class, gender, and socio-economic 

status, and class, ethnicity, and socio-economic status; and a four-way interaction 

between class, gender, ethnicity, and socio-economic status (Table 4.6).  The Levene’s 

test for equality of error variance was not statistically significant (FLevene’s=1.482, df=21, 

53, p=.125) indicating the variances between groups were equal and that the assumption 

of homogeneity of variance was not violated. 

 Homogeniety of regression slopes was the second assumption of ANCOVA that 

was examined.  Following a procedure recommended by Field (2000), a customized 

analysis was conducted assessing the interaction between covariate and the manipulated 

independent variable.  The resulting analysis revealed a non-significant interaction 

(F=.779, df=21,53, p=.731) indicating that this assumption was not violated. 
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Table 4.6. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Abstractness of Titles 
 
Source df SS MS

 
F 

 
P 

Partial 
Eta2 

Corrected Model 22 614.73 27.94 2.67 .002 .531 
Intercept 1 217.46 217.46 20.79 <.001 .286 
Covariate (Pre-Unit) 1 91.952 91.95 8.79 .005 .145 
Class 2 52.74 26.37 2.52 .090 .088 
Sex 1 43.66 43.66 4.17 .046 .074 
Ethnicity 1 <.001 <.001 .004 .951 <.001 
Socio-Economic Status (SES) 1 21.77 21.77 2.08 .155 .038 
Class*Gender 2 78.18 39.09 3.74 .030 .126 
Class*Ethnicity 2 34.89 17.45 1.67 .199 .060 
Class*SES 2 20.90 10.45 1.00 .375 .037 
Class*Gender*Ethnicity 2 25.63 12.82 1.23 .302 .045 
Class*Gender*SES 3 19.02 6.34 .61 .614 .034 
Class*Ethnicity*SES 3 8.20 2.73 .26 .853 .015 
Class*Gender*Ethnicity*SES 2 43.85 21.92 2.10 .133 .075 
Error 52 543.93 10.46    
Total 75 4904.00    
 

One significant main effect emerged as a result of the analysis.  The resulting 

ANCOVA (Table 4.6) revealed that a significant main effect was detected on 

abstractness of titles for gender (F=4.17, df=22,1, p=.046).  Holding the pretest scores 

constant, female students scored significantly higher on abstractness of titles compared to 

their male counterparts.  Although significantly different, the partial eta squared revealed 

a modest effect size.  Gender by itself accounted for 7.4% of the overall (effect+error) 

variance.  A significant two-way interaction (F=3.74, df=2, p=.030) was also discovered 

between class and gender.   

In the regular classroom using CPS, males outperformed females.  However, in 

the gifted and talented classroom taught using CPS and in the classroom taught using 

traditional teaching methods, females scored higher on abstractness of titles (Figure 4.1).  
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Although significantly different, a medium interaction effect size was detected.  The 

interaction of class and gender accounted for 12.6% of the overall (effect + error) 

variance.  
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Figure 4.1. Interaction Effect Between Class and Gender for Abstraction of Titles 
Note: 1=Males, 2=Females 

Results Related to Research Hypothesis Four 

4. Students in treatment groups receiving CPS instruction will have significantly 

higher elaboration scores at the end of the unit than students receiving 

traditional instruction. 

 As illustrated in Table 4.7, the adjusted means for elaboration was greatest for 

regular students taught by way of CPS (Madjusted=6.24) followed by gifted and talented 

students taught with CPS (Madjusted=6,19) and finally by regular students taught via 

traditional (expository) methods (Madjusted=5.19).  In terms of gender, females had greater 

adjusted scores on abstractness of titles (Madjusted=6.13) compared to males 

(Madjusted=5.50).  As per ethnicity, white (non-Hispanic students) had a slightly higher 
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adjusted means on elaboration (Madjusted=5.89) than Hispanic students (Madjusted=5.80).  

The non-economically disadvantaged students had higher adjusted means (Madjusted=5.90) 

than did those students classified as economically disadvantaged (Madjusted=5.78).  

Table 4.7. 
Descriptive Summary Table for Elaboration 
                                          
Independent Variables 

 
n 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 5.76  6.24 
     CPS/GT 17 6.35  6.19 
     Traditional Inst. 41 5.22  5.19 
Gender     
     Males 40 5.28  5.50 
     Females 35 5.97  6.13 
Ethnicity     
     Hispanic 57 5.51  5.80 
     White (non-Hispanic) 18 5.89  5.89 
Socio Economic Status     
     Economically Disadv. 47 5.55  5.78 
     Non-Economically Disadv. 28 5.68  5.90 
 

A general linear model (GLM) ANCOVA was conducted to determine main 

effects on elaboration, gender, ethnicity, and socio-economic status.  In addition, two-

way interactions between class and gender, class and ethnicity, class and socio-economic 

status as well as three-way interactions between class, gender, and ethnicity; class, gender 

and socio-economic status (SES); and class, ethnicity, and SES were investigated.  The 

researcher also conducted a GLM ANCOVA to measure the effects of a four-way 

interaction between class, gender, ethnicity, and SES (Table 4.8).   

The Levene’s test for equality of error variance was significant (FLevene’s=2.203, 

df=21, 53, p=.011).  This indicates that the variances between groups were not equal and 

the assumption of homogeneity was violated.  In this case, Field (2005) recommends 
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squaring the highest and lowest standard deviations of the dependent variable and 

dividing the largest by the smallest.  If the value is less than 2.00, then the assumption has 

likely been met.  The value calculated for elaboration was 1.73.   

 Homogeneity of regression slopes was the second assumption of ANCOVA that 

the researcher examined.  Following a procedure recommended by Field (2000), a 

customized analysis was conducted to assess the interaction between the covariate and 

the manipulated independent variable.  The resulting analysis revealed a significant 

interaction (F=14.99, df=3, p<.001) revealing that this assumption was not met. 

Table 4.8. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Elaboration 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 74.39 3.38 2.46 .004 .510 
Intercept 1 31.99 31.99 23.23 <.001 .309 
Covariate (Pre-Unit) 1 26.94 26.94 19.56 <.001 .273 
Class 2 10.70 5.35 3.88 .027 .130 
Sex 1 2.77 2.77 2.01 .162 .037 
Ethnicity 1 .22 .22 .16 .690 .003 
Socio-Economic Status (SES) 1 4.390E-02 4.390E-02 .03 .859 .001 
Class*Gender 2 1.10 .55 .40 .672 .015 
Class*Ethnicity 2 1.07 .54 .39 .679 .015 
Class*SES 2 .52 .26 .19 .830 .007 
Class*Gender*Ethnicity 2 2.34 1.17 .85 .434 .032 
Class*Gender*SES 3 4.93 1.64 1.19 .321 .064 
Class*Ethnicity*SES 3 1.99 .66 .48 .696 .027 
Class*Gender*Ethnicity*SES 2 .67 .33 .24 .786 .009 
Error 52 71.61 1.38   
Total 75 2498.00   
 

The ANCOVA data revealed a significant main effect on elaboration for class 

(F=3.88, df=22, 2, p=.027).  Holding the pretest scores constant, students of the regular 

class taught using the CPS model scored significantly higher on elaboration as compared 
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to students taught by traditional (expository) instruction.  Although significantly 

different, the partial eta squared revealed a modest effect size.  Class by itself accounted 

for 13.1% of the overall (effect + error) variance.  A LSD post hoc analysis was 

conducted to determine how the classes differed.  There was a significant difference 

between the control group and the regular students taught by CPS, and the control group 

and the G/T students taught with CPS.  There was no significant difference between the 

treatment groups.    

Results Related to Research Hypothesis Five 

5. Students in treatment groups receiving CPS instruction will have significantly 

higher resistance to closure scores at the end of the unit than students 

receiving traditional instruction. 

 The adjusted means for resistance to closure (Table 4.9) was greatest for regular 

students taught using CPS strategies (Madjusted=15.39), followed by the gifted and talented 

group taught with CPS strategies (Madjusted=14.42) and finally by students taught in the 

traditional classroom setting (Madjusted=12.75).  In terms of gender, the adjusted means 

were greater for females (Madjusted=14.42) compared to males at (Madjusted=13.55).  

Ethnicity revealed higher scores for white (non-Hispanic) at (Madjusted=14.20) compared 

to Hispanic adjusted means of (Madjusted=13.97).  Students classified as non-economically 

disadvantaged had higher adjusted means (Madjusted=14.15) than those identified as 

economically disadvantaged (Madjusted=14.00)  
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Table 4.9. 
Descriptive Summary Table for Resistance to Closure 
                                          
Independent Variables 

 
n 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 14.53  15.39 
     CPS/GT 17 14.06  14.42 
     Traditional Inst. 41 13.32  12.75 
Gender     
     Males 40 13.45  13.55 
     Females 35 14.11  14.52 
Ethnicity     
     Hispanic 57 13.88  13.97 
     White (non-Hispanic) 18 13.39  14.20 
Socio Economic Status     
     Economically Disadv. 47 14.13  14.00 
     Non-Economically Disadv. 28 13.14  14.15 
 
 A GLM ANCOVA was conducted to determine main effects on resistance to 

closure on class, gender, ethnicity, socio-economic status, two-way interactions between 

class and gender, class and ethnicity, class and socio-economic status, three-way 

interactions between class, gender, and ethnicity, class, gender, and SES, class, ethnicity, 

and SES, and the four-way interaction between class, gender, ethnicity, and SES (Table 

4.10).  The Levene’s test for equality of error variance was not statistically significant 

(FLavene’s=1.245, df=21,53, p=.255) indicating the variances between groups were equal 

and that the assumption of homogeneity of variance was not violated.   

 Homogeneity of regression slopes was the second assumption of ANCOVA that 

the researcher examined.  Following a procedure recommended by Field (2000), a 

customized analysis was conducted assessing the interaction between the covariate and 

the independent variable.  The resulting analysis revealed a significant interaction 

(F=9.98, df=3, p<.001) consequently revealing that this assumption was violated.   
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 The resulting ANCOVA revealed a significant main effect detected on resistance 

to closure for class (F=4.26, df=22, 2, p=.019).  Holding the pretest scores constant, the 

LSD post hoc analysis revealed that students in the regular class taught using the CPS 

model scored significantly higher on resistance to closure as compared to students taught 

by traditional (expository) instruction.  No significant difference was discovered between 

students in the traditional “control” group class and the G/T students taught with CPS 

strategies in regards to resistance to closure scores.  There was also no significant 

difference found between the regular class taught using CPS strategies and the G/T class 

taught using the same treatment.  Although significantly different, the partial eta squared 

revealed a modest effect size.  Class by itself accounted for 14.1% of the overall (effect + 

error) variance. 

Table 4.10. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Resistance To Closure 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 418.92 19.04 2.73 .002 .536 
Intercept 1 592.74 592.74 84.97 <.001 .620 
Covariate (Pre-Unit) 1 264.01 264.01 37.84 <.001 .421 
Class 2 59.40 29.70 4.26 .019 .141 
Sex 1 1.57 1.57 .23 .637 .004 
Ethnicity 1 3.72 3.72 .53 .469 .010 
Socio-Economic Status (SES) 1 1.77 1.77 .25 .617 .005 
Class*Gender 2 6.82 3.41 .49 .616 .018 
Class*Ethnicity 2 6.97 3.49 .50 .610 .019 
Class*SES 2 46.41 23.21 3.33 .044 .113 
Class*Gender*Ethnicity 2 4.30 2.15 .31 .736 .012 
Class*Gender*SES 3 8.55 2.85 .41 .748 .023 
Class*Ethnicity*SES 3 34.29 11.43 1.64 .192 .086 
Class*Gender*Ethnicity*SES 2 16.25 8.13 1.17 .320 .043 
Error 52 362.77 6.98 37.84  
Total 75 14982.00   
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 According to Figure 4.2, a significant two-way interaction was discovered 

between class and socio-economic status.  There was little difference among students in 

the treatment and control groups that were identified economically disadvantaged; 

however, there was a substantial difference in students identified non-economically 

disadvantaged, where those taught using CPS strategies scored higher on resistance to 

closure measures.     
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Figure 4.2.  Interaction Effect Between Class and Socio-Economic Status for Resistance 
to Closure 
Note: 1=Economically Disadvantaged, 2=Non-Economically Disadvantaged 
 

Results Related to Research Hypothesis Six 

6. Students in treatment groups receiving CPS instruction will have significantly 

higher creativity index scores (total creativity) at the end of the unit than 

students receiving traditional instruction. 

According to Table 4.11, the adjusted means for creative index scores was greatest for 

regular students taught using CPS strategies (Madjusted=112.9), followed by the gifted and 

talented group taught with CPS strategies (Madjusted=110.9) and finally by students taught 
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in the traditional classroom setting (Madjusted=104.3).  In terms of gender, the adjusted 

means were greater for females (Madjusted=112.0) compared to males at (Madjusted=105.6).  

Ethnicity revealed higher scores for white (non-Hispanic) (Madjusted=110.6) compared to 

Hispanic adjusted means (Madjusted=107.9).  Students classified as economically 

disadvantaged had slightly higher adjusted means (Madjusted=109.4) than those identified 

as non-economically disadvantaged (Madjusted=108.8). 

Table 4.11. 
Descriptive Summary Table for Creativity Index Scores 
                                          
Independent Variables 

 
n 

                           Posttest                             
Unadjusted                                Adjusted 
Means                                        Means 

 

Class     
     CPS 17 108.7  112.9 
     CPS/GT 17 109.1  110.9 
     Traditional Inst. 41 105.8  104.3 
Gender     
     Males 40 104.8  105.6 
     Females 35 110.0  112.0 
Ethnicity     
     Hispanic 57 107.3  107.9 
     White (non-Hispanic) 18 107.0  110.6 
Socio Economic Status     
     Economically Disadv. 47 108.5  109.4 
     Non-Economically Disadv. 28 105.0  108.8 

 

A general linear model (GLM) ANCOVA was conducted to determine main 

effects on creative index scores, gender, ethnicity, and socio-economic status.  In 

addition, two-way interactions between class and gender, class and ethnicity, class and 

socio-economic status as well as three-way interactions between class, gender, and 

ethnicity; class, gender and socio-economic status (SES); and class, ethnicity, and SES 
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were investigated.  The researcher also conducted a GLM ANCOVA to measure the 

effects of a four-way interaction between class, gender, ethnicity, and SES (Table 4.12).   

The Levene’s test for equality of error variance was significant (FLevene’s=2.287, 

df=21, 53, p=.008).  This indicates that the variances between groups were not equal and 

the assumption of homogeneity was violated.  In this case, Field (2005) recommends 

squaring the highest and lowest standard deviations of the dependent variable and 

dividing the largest by the smallest.  If the value is less than 2.00, then the assumption has 

likely been met.  The value calculated was 1.75.   

Homogeniety of regression slopes was the second assumption of ANCOVA that 

the researcher examined.   Following a procedure recommended by Field (2000), a 

customized analysis was conducted assessing the interaction between the covariate and 

the independent variable.  The resulting analysis revealed a significant interaction 

(F=6.96, df=3, p<.001) revealing that this assumption had been violated.  No statistical 

difference within creativity index scores was discovered in the data.  
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Table 4.12. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Creativity Index Scores 
 
Source Df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 7027.7 319.4 2.37 .006 .500 
Intercept 1 6844.5 6844.5 50.7 <.001 .494 
Covariate (Pre-Unit) 1 2790.3 2790.3 20.7 <.001 .284 
Class 2 697.4 348.5 2.58 .085 .090 
Sex 1 155.8 155.8 1.15 .288 .022 
Ethnicity 1 171.8 171.8 1.27 .264 .024 
Socio-Economic Status (SES) 1 4.50 4.50 .033 .856 .001 
Class*Gender 2 305.7 152.8 1.13 .330 .042 
Class*Ethnicity 2 138.3 69.1 .512 .602 .019 
Class*SES 2 762.4 381.1 2.82 .069 .098 
Class*Gender*Ethnicity 2 136.0 68.0 .504 .607 .019 
Class*Gender*SES 3 599.1 199.7 1.48 .231 .079 
Class*Ethnicity*SES 3 210.5 70.18 .520 .671 .029 
Class*Gender*Ethnicity*SES 2 530.42 265.21 1.96 .151 .070 
Error 52 7020.28 135.01   
Total 75 875936.00   

 
Results Related to Research Hypothesis Seven 

7.  Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction of the instructional unit as it pertains to 

clarity than students receiving traditional (expository) instruction. 

The satisfaction instrument used in the study consisted of 14 Likert-type items. 

This instrument was developed and tested by Brashears (2004), and was adapted to 

address the participants within this study.  The instrument measured student satisfaction 

of instruction in three separate constructs, including clarity, delivery, and content 

satisfaction.  The first five items were designed to measure levels of student satisfaction 

in regards to clarity of instruction.  Items six through ten asked participants to respond to 

questions concerning the delivery methods used within the study.  The final four items 
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focused on students’ levels of satisfaction with the content presented during the six-week 

unit of study.  These four-point Likert-type items were recorded into SPSS as 1-4 with 

one representing strongly disagree and four representing strongly agree.  A descriptive 

summary for clarity of instruction is reported in Table 4.13.  

Table 4.13. 
Descriptive Summary Table for Clarity of Instruction 
                                           
Independent Variables 

 
n 

                           
        Mean* 

 
 

Class     
     CPS 17 3.43   
     CPS/GT 17 3.25   
     Traditional Inst. 39 3.12   
Gender     
     Males 39 3.12   
     Females 34 3.36   
Ethnicity     
     Hispanic 55 3.18   
     White (not Hispanic 18 3.34   
Socio Economic Status     
     Economically Disadv. 45 3.25   
     Non-Economically Disadv. 28 3.25   
*Based on a 4 point Likert Scale, 1=Strongly Disagree 4=Strongly Agree 
 

A general linear model (GLM) ANOVA was conducted to determine main effects 

on student satisfaction for clarity of instruction, gender, ethnicity, and socio-economic 

status.  In addition, two-way interactions between class and gender, class and ethnicity, 

class and socio-economic status as well as three-way interactions between class, gender, 

and ethnicity; class, gender and socio-economic status (SES); and class, ethnicity, and 

SES were investigated.  The researcher also conducted a four-way GLM ANOVA to 

measure the effects between class, gender, ethnicity, and SES (Table 4.14).   

The Levene’s test for equality of error variance was not statistically significant 

(FLavene’s=1.710, df=21,51, p=.060) indicating the variances between groups were equal 
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and that the assumption of homogeneity of variance was not violated.  Results from the 

four-way GLM ANOVA revealed a significant interaction effect between class, gender, 

ethnicity, and socioeconomic status.   Although four-way interactions are difficult to 

interpret, the modest effect size leads the researcher to suspect that this interaction 

reflects a deep complexity in the teaching/learning dynamic that may best be understood 

by qualitative inquiry. 

Table 4.14. 
ANOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Clarity Of Instruction 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 21 6.35 .30 1.41 .156 .368 
Intercept 1 409.19 409.19 1913.82 <.001 .974 
Class 2 .84 .42 1.96 .151 .071 
Sex 1 .18 .18 .86 .359 .017 
Ethnicity 1 .41 .41 1.92 .171 .036 
Socio-Economic Status (SES) 1 9.834E-04 9.834E-04 .01 .946 <.001 
Class*Gender 2 1.09 .54 2.54 .089 .091 
Class*Ethnicity 2 .17 8.584E-02 .40 .671 .016 
Class*SES 2 .16 7.855E-02 .37 .694 .014 
Class*Gender*Ethnicity 2 5.305E-03 2.653E-03 .01 .988 <.001 
Class*Gender*SES 3 .71 .24 1.12 .353 .061 
Class*Ethnicity*SES 3 .30 9.830E-02 .46 .712 .026 
Class*Gender*Ethnicity*SES 2 1.76 .88 4.10 .022 .139 
Error 51 10.90 .21   
Total 73 746.96   
 

Results Related to Research Hypothesis Eight 

8.  Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction for delivery of instruction than students 

receiving traditional (expository) instruction. 

The second section of the satisfaction assessment addressed students’ level of 

satisfaction with delivery of instruction.  These four-point Likert-type items were 
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recorded into SPSS as 1-4 with one representing strongly disagree and four representing 

strongly agree.  A descriptive summary for delivery of instruction is reported in Table 

4.15. 

Table 4.15. 
Descriptive Summary Table for Delivery of Instruction 
                                           
Independent Variables 

 
N 

                           
        Mean* 

 

Class     
     CPS 17 3.35   
     CPS/GT 17 3.34   
     Traditional Inst. 39 2.97   
Gender     
     Males 40 3.08   
     Females 33 3.31   
Ethnicity     
     Hispanic 55 3.20   
     White (not Hispanic 18 3.21   
Socio Economic Status     
     Economically Disadv. 46 3.27   
     Non-Economically Disadv. 27 3.14   
*Based on a 4 point Likert Scale, 1=Strongly Disagree 4=Strongly Agree 
 

A general linear model (GLM) ANOVA was conducted to determine main effects 

on student satisfaction for delivery of instruction, gender, ethnicity, and socio-economic 

status.  In addition, two-way interactions between class and gender, class and ethnicity, 

class and socio-economic status as well as three-way interactions between class, gender, 

and ethnicity; class, gender and socio-economic status (SES); and class, ethnicity, and 

SES were investigated.  The researcher also conducted a four-way GLM ANOVA to 

measure the effects between class, gender, ethnicity, and SES (Table 4.16).  The 

Levene’s test for equality of error variance was significant (FLevene’s=1.931, df=21, 51, 

p=.029).  This indicates that the variances between groups were not equal and the 

assumption of homogeneity was violated.  In this case, Field (2005) recommends 
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squaring the highest and lowest standard deviations of the dependent variable and 

dividing the largest by the smallest.  If the value is less than 2.00, then the assumption has 

likely been met.  The value calculated was 1.26.   

The ANOVA data revealed a significant main effect on student satisfaction as it 

pertains to the delivery of instruction and class (F=3.99, df=21, 2, p=.025).  A LSD post 

hoc test revealed that students receiving CPS instruction (both G/T and regular) were 

more satisfied with the delivery of instruction than students of the control group.  

Although significantly different, the partial eta squared revealed a modest effect size. 

Class by itself, accounted for 13.5% of the overall (effect+error) variance.  In addition, 

the ANOVA revealed a significant four-way interaction between satisfaction for delivery 

of instruction and class, gender, ethnicity, and socio-economic status. 

Table 4.16. 
ANOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Delivery Of Instruction 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 21 7.51 .36 1.99 .024 .450 
Intercept 1 391.78 391.78 2173.96 <.001 .977 
Class 2 1.44 .72 3.99 .025 .135 
Sex 1 .41 .41 2.26 .139 .042 
Ethnicity 1 1.153E-02 1.153E-02 .064 .801 .001 
Socio-Economic Status (SES) 1 .24 .24 1.31 .257 .025 
Class*Gender 2 .43 .21 1.19 .313 .044 
Class*Ethnicity 2 8.555E-02 4.277E-02 .24 .790 .009 
Class*SES 2 .30 .15 .84 .436 .032 
Class*Gender*Ethnicity 2 .13 6.409E-02 .36 .702 .014 
Class*Gender*SES 3 .37 .12 .68 .567 .039 
Class*Ethnicity*SES 3 1.16 .39 2.15 .105 .112 
Class*Gender*Ethnicity*SES 2 1.93 .97 5.36 .008 .174 
Error 51 9.19 .18   
Total 73 741.36   
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Results Related to Research Hypothesis Nine 

9.  Students in treatment groups receiving CPS instruction will experience 

significantly greater overall satisfaction of the unit of instruction than students 

receiving traditional (expository) instruction. 

 The final portion of the satisfaction instrument addressed students’ level of 

overall satisfaction.   These four-point Likert-type items were recorded into SPSS as 1-4 

with one representing strongly disagree and four representing strongly agree.  A 

descriptive summary for delivery of instruction is reported in Table 4.17. 

Table 4.17. 
Descriptive Summary Table for Overall Satisfaction of the Instructional Unit 
                                          
Independent Variables 

 
n 

 
       Mean* 

 

Class     
     CPS 17 3.50   
     CPS/GT 17 3.54   
     Traditional Inst. 41 3.27   
Gender     
     Males 40 3.31   
     Females 35 3.53   
Ethnicity     
     Hispanic 57 3.23   
     White (not Hispanic 18 3.56   
Socio Economic Status     
     Economically Disadv. 47 3.48   
     Non-Economically Disadv. 28 3.38   
*Based on a 4 point Likert Scale, 1=Strongly Disagree 4=Strongly Agree 
 

A general linear model (GLM) ANOVA was conducted to determine main effects 

on overall student satisfaction of instructional unit, gender, ethnicity, and socio-economic 

status.  In addition, two-way interactions between class and gender, class and ethnicity, 

class and socio-economic status as well as three-way interactions between class, gender, 

and ethnicity; class, gender and socio-economic status (SES); and class, ethnicity, and 
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SES were investigated.  The researcher also conducted a four-way GLM ANOVA to 

measure the effects between class, gender, ethnicity, and SES (Table 4.18).    The 

Levene’s test for equality of error variance was not statistically significant 

(FLavene’s=1.202, df=21,53, p=.288) indicating the variances between groups were equal 

and that the assumption of homogeneity of variance was not violated.  The resulting 

omnibus analysis revealed no significant difference within the data. 

Table 4.18. 
ANOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
Overall Satisfaction of the Instructional Unit 
 
Source df SS MS

 
F P

Partial 
Eta2 

Corrected Model 21 5.10 .24 1.08 .396 .300 
Intercept 1 455.23 455.23 2024.25 <.001 .974 
Class 2 .81 .40 1.79 .177 .063 
Sex 1 .22 .22 .97 .330 .018 
Ethnicity 1 .69 .69 3.07 .086 .055 
Socio-Economic Status (SES) 1 .11 .11 .47 .496 .009 
Class*Gender 2 .83 .42 1.85 .167 .065 
Class*Ethnicity 2 9.961E-02 4.980E-02 .22 .802 .008 
Class*SES 2 2.966E-02 1.483E-02 .07 .936 .002 
Class*Gender*Ethnicity 2 8.496E-02 4.248E-02 .19 .828 .007 
Class*Gender*SES 3 .46 .15 .68 .570 .037 
Class*Ethnicity*SES 3 .55 .18 .82 .490 .044 
Class*Gender*Ethnicity*SES 2 .54 .27 1.19 .312 .043 
Error 53 11.92 .23   
Total 75 848.69   
 

Results Related to Research Hypothesis Ten 

10.  Students in treatment groups receiving CPS instruction will have significantly 

higher cognition scores on the end-of-unit subject matter than students 

receiving traditional instruction. 

Participants within the study were given an end-of-unit exam designed to measure  
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retention and level of understanding of the material presented during the six week lesson.  

Table 4.19 provides a descriptive summary for the end-of-unit exam scores. 

Table 4.19. 
Descriptive Summary Table for End-of-Unit Exam Scores 
                                          
Independent Variables 

 
N 

                           Posttest                             
Unadjusted                                Adjusted 

 

Class     
     CPS 17 67.06  74.36 
     CPS/GT 17 80.35  69.01 
     Traditional Inst. 41 62.39  59.26 
Gender     
     Males 40 67.38  68.90 
     Females 35 67.69  65.28 
Ethnicity     
     Hispanic 57 66.14  68.00 
     White (non-Hispanic) 18 71.89  65.63 
Socio Economic Status     
     Economically Disadv. 47 65.06  64.98 
     Non-Economically Disadv. 28 71.64  68.87 

 
A GLM ANCOVA was conducted to determine the main effects on end-of-unit 

exams on class, gender, ethnicity, socio-economic status.  In addition, a two-way 

interaction between class and gender, class and ethnicity, and class and socio-economic 

status as well as three way interactions between class, gender, and ethnicity; class gender 

and socio-economic status; and class, ethnicity, and socio-economic status was 

investigated.  The researcher also measured the effects of a four-way interaction between 

class, gender, ethnicity, and socio-economic status (Table 4.20).  The Levene’s test for 

equality of error variance was not statistically significant (FLevene’s=1.449, df=21, 51, 

p=.120).  Consequently, variances between groups were assumed equal and the 

assumption of homogeneity of variance was met.   
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The resulting ANCOVA data revealed a significant main effect on end-of-unit 

exam scores for class (F=5.92, df=22, 2, p=.005).   Holding the pretest scores constant, 

students of the regular taught using the CPS model scored significantly higher on the end-

of-unit exam as compared to students taught by traditional (expository) instruction.  

Although significantly different, the partial eta squared revealed a modest effect size.  

Class by itself accounted for 19.1% of the overall (effect + error) variance.  A LSD post 

hoc analysis was conducted to determine how the classes differed.  There was a 

significant difference between the regular students taught by CPS and the control group; 

however, there was no significant difference between the two treatment groups.  No 

significant difference was discovered between students in the traditional “control” group 

class and the G/T students taught with CPS strategies.   

Table 4.20. 
ANCOVA Summary Table:  Effect of Class, Gender, and Socio-Economic Status upon 
End-of-Unit Exam Scores 
 
Source Df SS MS

 
F P

Partial 
Eta2 

Corrected Model 22 12237.14 556.23 3.26 <.001 .589 
Intercept 1 1753.55 1753.55 10.28 .002 .170 
Covariate 1 5234.67 5234.67 30.67 <.001 .380 
Class 2 2020.84 1010.42 5.92 .005 .191 
Sex 1 617.77 617.77 3.62 .063 .068 
Ethnicity 1 15.06 15.06 .88 .768 .002 
Socio-Economic Status (SES) 1 255.18 255.18 1.50 .227 .029 
Class*Gender 2 1046.32 523.16 3.07 .055 .109 
Class*Ethnicity 2 1186.57 593.28 3.48 .039 .122 
Class*SES 2 129.08 64.54 .38 .687 .015 
Class*Gender*Ethnicity 2 214.80 107.40 .63 .537 .025 
Class*Gender*SES 3 720.30 240.10 1.41 .252 .078 
Class*Ethnicity*SES 3 517.49 172.50 1.01 .396 .057 
Class*Gender*Ethnicity*SES 2 73.23 36.62 .22 .808 .009 
Error 50 8532.97 170.66   
Total 73 351691.00   
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In addition, there was a significant two-way interaction detected within the data.   

The analysis revealed that white (non-Hispanic) students in the regular class taught using 

the CPS model scored significantly higher on end-of-unit exam scores as compared to 

students taught by traditional (expository) instruction (Figure 4.3).  For the Hispanic 

students, there appears to be no cognitive advantage regarding how instruction was 

delivered. 
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Figure 4.3.  Interaction Effect Between Class and Ethnicity for Exam 
Note: Ethnicity is coded 1=Hispanic, 2=White (Non-Hispanic) 
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CHAPTER V 

SUMMARY, CONCLUSIONS,  

IMPLICATIONS, AND RECOMMENDATIONS 
 
 

Summary 

Within the last decade, technological changes have catapulted society into what is 

now being coined “The Age of Information.”  To prepare students better as productive, 

self-sustaining contributors to society, educational institutions must move away from 

current pedagogical methods that are dependent solely on rote memorization and learning 

of facts.  Given the dynamics and complexity of the world today, what is learned at this 

time may not necessarily hold true one to ten years later.  Thus, students must be 

prepared to respond to changes within a dynamic society.  They must be flexible and 

develop creative problem-solving skills enabling them to be responsive to any given 

situation.  Essentially, students must learn to think on their feet and adapt quickly by 

understanding patterns and making connections that lead to the production of new and 

viable ideas (Tomlinson, et al., 2002; Kvashny, 1982).   

Creative problem-solving both within individuals and within organizational 

structures has been viewed as a key component that prevents companies from becoming 

obsolete.  In a 1988 Delphi survey, creativity and innovation was listed within the top ten 

key resource concerns to be addressed by executives (Couger, Higgins, & McIntyre, 

1993).  According to Woodman, Sawyer, and Griffin (1993), creativity “represents a 

dramatic aspect of organizational change that may provide a key to understanding change 

phenomena and ultimately organizational effectiveness and survival”(p. 293).  With the 
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demand from industries to produce potential employees who are creative thinkers or to 

produce individuals who can effectively work in an organizational climate conducive to 

creative/innovative thought processes, educational institutions must examine programs 

and procedures that enhance creative thinking processes.  Clark (2002) has suggested that 

school environments often do not encourage creative thought.  Often, creative thinking 

tends to be inhibited due to “supervisory restrictions, deadlines, evaluation, peer pressure, 

and reward structures” (p. 88).  In addition, traditional conformist educational settings 

lead students to the point of discarding creative thought processes altogether (Clark, 

2002).   

According to Guilford (1958), “development of creativity on the part of students 

will depend upon changed attitudes of both the teacher and student” (p. 16).  Current 

studies indicate creative behavior can be learned and environments best suited for 

developing creative thought are those that encourage active student participation.  

Research has further suggested that educators examine current practices and develop 

methods designed to enhance creative thought processes.  This involves faculty members 

to become creative thinkers as well, especially as they embark on designing educational 

programs in which students actively participate in developing creative outputs rather than 

just mere exposure to creative materials.  To accomplish this, educators need to know 

their students and the needs of these students.  They must examine their role as teacher 

and formulate a symbiotic relationship with students in an effort to trigger and release 

internal resources possessed by the student (Clark, 2002; Baker, Rudd & Pomeroy, 2001; 

Kvashny, 1982).   
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Researchers in the field of creativity have made several attempts to define 

cognitive processes involved in creative thought; however, studies have indicated a need 

to design research methods that more succinctly define creative processes, identify 

specific behaviors which possibly correlate with creativeness, and determine variables 

that either enhance or inhibit creativity within individuals (Kaufmann, 1999).  Although it 

stands to reason that the use of idea-generation techniques to improve creative thinking is 

essential, there is little empirical research noting the effectiveness of such techniques.  

Therefore, research is needed to investigate the influence of idea-generation techniques 

and their effects on the creative attributes of students. 

A variety of theories were used to develop specific pedagogical practices and 

tested to determine their level of effectiveness as they pertain to divergent thinking.  The 

Creative Solving Model (CPS) was chosen to provide students with a learning 

environment that addressed both affective and cognitive domains.  Unit activities 

incorporated the use of brainstorming, brainwriting, attribute listing, checklisting, 

SCAMPER, open-ended questioning, role-play, and incubation instructional techniques. 

Four separate sixth-grade classes were used in the study.  Data were collected 

from four, six-grade classes, each containing approximately eighteen students in Ft. 

Stockton (TX) Middle School.  Three of the classes were randomly assigned into two 

control groups and one treatment group.  In addition, a gifted and talented class was 

treated as a purposefully selected second treatment group.  This allowed the researcher to 

compare the treatment effects on a regular cross-section of students and upon a class of 



 87

gifted and talented students.  The data collected from the two control groups, who were 

taught using a traditional expository approach, were combined for data analysis purposes. 

Conclusions 

Research Hypothesis One 

Students in treatment groups receiving CPS instruction will have significantly 

higher fluency scores at the end of the unit than students receiving traditional instruction. 

Using a customized analysis recommended by Field (2000), a significant 

interaction (F=10.40, df=3, p<.001) between the manipulated independent variable and 

the covariate was detected.  The resulting ANCOVA was interpreted with caution.  Based 

on the omnibus analysis, no significant difference within the data was revealed; therefore, 

the hypothesis was rejected.  Trends within the descriptive data were discovered; 

however, these trends were not significant but are noteworthy for further study and 

consideration.  These trends included higher adjusted mean scores for students within the 

CPS G/T treatment and those identified as white, non-Hispanic students. 

Research Hypothesis Two 

Students in treatment groups receiving CPS instruction will have significantly 

higher originality scores at the end of the unit than students receiving traditional 

instruction. 

Based on a customized analysis recommended by Field (2000), no significant 

interaction between the manipulated independent variable and the covariate was detected.  

Consequently, the assumption was not violated (F=5.54, df=3, p=.190).  The resulting 

omnibus analysis revealed no significant main effects or interactions within the data; 
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therefore, the second hypothesis was rejected.  Although not significant, trends in the data 

were discovered.  Students of both treatment groups (CPS Regular and CPS G/T) showed 

higher adjusted mean scores.  In addition, higher adjusted mean scores were also found 

for females, white (non-Hispanic) students, and both socio-economic groups. 

Research Hypothesis Three 

Students in treatment groups receiving CPS instruction will have significantly 

higher abstractness of title scores at the end of the unit than students receiving traditional 

instruction. 

Homogeneity of regression slopes was examined using a customized analysis 

recommended by Field (2000).  The resulting analysis revealed a non-significant effect 

between the manipulated independent variable and the covariate (F=.779, df=21, 53, 

p=.731) thus indicating that the assumption had not been violated.   

This hypothesis was partially accepted.  A main effect was found with gender 

(p=.046).  Females scored higher on abstractness of titles than males.  In addition, a two-

way disordinal interaction effect on abstractness of titles was found between gender and 

class.  This interaction was disordinal in that the simple main effect of gender was 

different for the treatment and control groups.  In the regular classroom using CPS, males 

outperformed females; however, in the gifted and talented classroom taught using CPS 

and in the classroom using traditional teaching methods, females outperformed males on 

abstractness of titles.  These disordinal differences may be more succinctly explained 

through research conducted by Kolb and Fry (1975) in which four basic learning styles 

were identified based on operational levels within abstract and reflective thinking 
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constructs.  These differences in gender performance may be attributed more to how 

groups of individuals think within Kolb and Fry’s learning model and the impacts CPS 

has upon them. 

Although not significant, trends in the data were also revealed.  Regular students 

taught with CPS strategies showed slightly higher adjusted mean scores.  Students of both 

the CPS G/T group and those taught with traditional methods showed relatively little 

change within the adjusted mean scores.  Other increases in adjusted mean scores were 

found to exist within both ethnic and socio-economic groups.    

Research Hypothesis Four 

Students in treatment groups receiving CPS instruction will have significantly 

higher elaboration scores at the end of the unit than students receiving traditional 

instruction. 

A customized analysis was used to assess the interaction effect between the 

covariate and the manipulated independent variable.  A significant interaction (F=14.99, 

df=3, p<.001) was revealed and the assumption for homogeneity of slopes was not met.  

Therefore, the resulting ANCOVA for elaboration must be interpreted with caution. 

A significant main effect in elaboration was found by the treatment.  The post hoc 

analysis revealed that students in the classroom taught by CPS scored significantly higher 

in elaboration compared to students in the control group.  Additionally, students in the 

G/T taught by CPS scored significantly higher than students in the control group.  Based 

on these findings, the hypothesis was accepted. 
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Research Hypothesis Five 

Students in treatment groups receiving CPS instruction will have significantly 

higher resistance to closure scores at the end of the unit than students receiving traditional 

instruction. 

Following a procedure recommended by Field (2000), a customized analysis was 

conducted to assess the interaction between the covariate and the manipulated 

independent variable.  A significant interaction was detected (F=9.98, df=3, p=<.001) 

causing the assumption to be violated; therefore, the resulting ANCOVA should be 

interpreted with caution. 

The hypothesis was partially accepted.  A main effect in resistance to premature 

closure was found by the treatment.  The post hoc analysis revealed that students in the 

regular classroom taught by CPS scored significantly higher than students in the control 

group.  A two-way ordinal interaction effect in resistance to premature closure was found 

with class and socio-economic status.  This interaction was ordinal in that the CPS 

intervention appeared to have a greater effect upon students from higher socio-economic 

homes than students from lower socio-economic homes.  In fact, students in regular 

classroom taught by CPS received the greatest benefit in terms of resisting premature 

closure. 

Research Hypothesis Six 

Students in treatment groups receiving CPS instruction will have significantly 

higher creativity index scores (total creativity) at the end of the unit than students 

receiving traditional instruction. 
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Homogeneity of slopes was examined by the researcher using a customized 

analysis recommended by Field (2000).  The resulting analysis revealed a non-significant 

interaction between the manipulated independent variable and the covariate (F=6.96, 

df=3, p<.001).  Therefore, this assumption had been met.  In addition, an omnibus 

analysis revealed no significant difference within creativity index scores and the 

hypothesis was rejected. 

Interesting trends were discovered within data; however, these trends were not 

significant but could be useful in constructing future research.  Based on adjusted mean 

scores, both treatment groups showed higher creativity adjusted mean scores.  Students of 

the control group taught with traditional instructional methods showed a decrease in 

adjusted mean scores.  This decrease in creativity index scores may be due to teaching 

and grooming of the judicial mind and may be reflective of emerging habits that arise as 

potential blocks in creative thinking as supported through research conducted by Osborn, 

(1963), Adams, (2001), and Maraviglia and Kvashny (2005).  All other subgroups 

(gender, ethnic groups, and socio-economic groups) showed increases in creativity index 

scores.   

Research Hypothesis Seven 

Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction of the instructional unit as it pertains to clarity than 

students receiving traditional (expository) instruction. 

This hypothesis was partially accepted by the researcher in that a significant four-

way interaction was detected within the data.  This interaction is difficult to interpret and 
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typifies the complexity of the teaching/learning dynamic.  In addition, although not 

statistically significant, the research also found mean scores for both treatment groups to 

be higher than the student mean scores of the control groups.  

Research Hypothesis Eight 

Students in treatment groups receiving CPS instruction will experience 

significantly greater satisfaction for delivery of instruction than students receiving 

traditional (expository) instruction. 

This hypothesis was accepted.  Data revealed a significant main effect in student 

satisfaction in unit delivery.  Students within both treatment groups were significantly 

more satisfied with the delivery of the unit than students in the control groups.  In 

addition, a significant four-way interaction was found in student satisfaction with the unit 

delivery.  This interaction is difficult to interpret quantitatively and typifies the 

complexity of the teaching/learning dynamic. 

Research Hypothesis Nine 

Students in treatment groups receiving CPS instruction will experience 

significantly greater overall satisfaction of the unit of instruction than students receiving 

traditional (expository) instruction. 

Although, the mean scores for both treatment groups were higher than students 

within the control groups, the difference was not statistically significant.  The resulting 

GLM ANOVA revealed no significant effects between class, gender, and socio-economic 

status; therefore, the hypothesis was rejected.   
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Research Hypothesis Ten 

Students in treatment groups receiving CPS instruction will have significantly 

higher cognition scores on the end-of-unit subject matter than students receiving 

traditional instruction. 

This hypothesis was accepted.  A significant main effect on end-of-unit exam 

scores for class was detected (F=5.92, df=22,2, p=.005).  Holding pretest scores constant, 

students in the regular class taught with CPS methods scored significantly higher on the 

end-of-unit exam as compared to students taught by traditional (expository) methods.  In 

addition, a significant two-way interaction was discovered.  The analysis revealed that 

white (non-Hispanic) students in the regular classroom taught with CPS strategies scored 

significantly higher on the end-of-unit exam as compared to students taught by traditional 

(expository) methods.  There appears to be no cognitive advantage for how instruction 

was delivered. 

Discussion 

Based on the resulting analyses, it appears that all students would benefit from the 

integration of CPS teaching strategies.  Although not always significant, trends in the 

data indicated slight growth in creativity scores, especially within the regular classroom 

employing CPS strategies.  In addition, two-way interaction effects were found within the 

data, which clearly shows the impacts CPS strategies, has upon students with varying 

demographics.  Four-way interactions demonstrated the complexity of the 

teaching/learning dynamic that may not be able to be described quantitatively.  This 

coincides with the research in that interpersonal, biological, cultural and spiritual 
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variables intertwine and influence creative behavior either positively or negatively within 

the social construct.  The creative potential within a child can be fostered or ignored 

depending on the interaction among these variables and the attitudes and learning  

activities designed within these constructs (Krippner, 1991). 

Implications 

Research has indicated that effective teaching emphasizes the use of collaborative 

learning activities, active involvement of students, and lessons designed for intellectual 

discovery (Davis, 2001).  Settings in which students become curious and excited about 

learning are the foundation for budding creative thinkers (Torrance & Goff, 1990).  The 

CPS model used in the study addressed both divergent and convergent thinking skills in a 

playful, game-like atmosphere.  Measures of creativity were based on the use of the 

Torrance Test of Creativity and although it is the most widely used, researched, and valid 

predictors of creative potential, it does not necessarily indicate that one scoring high on 

the test would be more innovative as an adult than the general population.  To make this 

assumption would be akin to making the statement that individuals with high IQ’s behave 

intelligently, when in fact, we know that many chose not to behave in intelligent ways.   

Based upon this study and this audience, there are implications for eight of the ten 

findings referred to above (all w/exception of the four way interactions).   

1. Kolb and Fry (1975) identified four basic learning styles:  the converger who 

thinks using abstract conceptualization and active experimentation, the 

diverger who thinks using concrete experiences and reflective observations, 

the assimilator who uses abstract conceptualization and reflective experience, 
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and the accommodator who uses concrete experience and active 

experimentation.  Clearly males appear to be less able to think abstractly, and 

are more likely to think in concrete terms.  The CPS instruction used in this 

study did not appear to have much influence upon 6th grade males, with the 

exception of the regular class taught by CPS.   

2. This interaction was disordinal, in that the simple main effect of gender was 

different for the treatment and control groups.  In the regular classroom using 

CPS, males outperformed females.  However, in the gifted and talented 

classroom taught using CPS and in the classroom taught using traditional 

teaching methods, females scored higher on abstractness of titles. 

3. CPS instruction enables students to elaborate upon creative ideas.  The ability 

to build upon creative thought is a powerful finding of this study. 

4. CPS instruction in the regular classroom enables students to resist the 

premature closure of ideas.  However, the interaction between the treatment 

and socioeconomic status in terms of premature closure was troubling.  Could 

it be that students from lower socioeconomic homes have less of an 

opportunity to think creatively or dream?   

5. CPS instruction seems to influence the affective domain.  Most educators 

would agree that students, who learn and enjoy the modality of instruction, are 

more likely to retain the instruction over longer periods of time. 
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6. Students in regular classrooms benefit cognitively from CPS instruction.  

Could it be that students in GT programs are saturated with CPS to the point 

that they become immune from CPS’s benefits. 

Recommendations 

 Based on the finding and the conclusions of this research, the following 

recommendations for improvement of practice and future research are listed below. 

Recommendations for Improvement of Practice 

1. For regular students, it appears that CPS instruction helps young males to 

think more abstractly.  For gifted and talented students, additional 

instructional strategies need to be developed and tested in an effort to increase 

the ability of adolescent males to think abstractly.  In the absence of CPS 

instruction, learning style differentiated instruction needs to be used at this 

age, where males are encouraged to grow in their ability to think concretely 

and females in their ability to think abstractly. 

2. CPS instruction that encourages elaboration needs to be incorporated into 6th 

grade social studies courses. 

3. Additional research needs to be conducted in the area of resistance to 

premature closure.  Could it be that time is a variable in regards to students 

from lower socioeconomic households, and that it may take much longer 

periods of CPS instructional time before benefits can be observed? 

4. Regarding student satisfaction, follow-up studies need to be conducted in an 

effort to determine the influence of CPS instruction upon student self-esteem.   
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5. CPS instruction can benefit cognitive gain of subject matter.  Need to study 

other subject matter areas to determine if CPS instruction benefit found in this 

study is transferable.   

6. Qualitative research needs to be conducted in the two areas where four-way 

interactions were discovered, in an effort to between understand these 

complex interactions.  

Recommendations for Further Research 

 Replication of the study is recommended.  Due to the small sample size of this 

research project, the researcher suggests that future replications of the study increase the 

sample size and explore effects upon populations of differing demographics.  Further 

research in this area should also explore the impacts of teacher training and preparedness 

upon teaching creative thinking skills.  Currently research in this area indicates that 

teacher attitudes/confidence levels directly impact the levels of implementation of non-

traditional teaching methods.  In addition, the researcher recommends that future studies 

increase the length of study and identify affects of standardization within the curriculum 

and its impact on creative thinking.    Finally, it is recommended that future research in 

this area employ the use of qualitative studies that will explore in greater depth the 

teaching/learning dynamic identified in the four-way interactions found in this study and 

probe deeper into social interactions and its influences upon the development of creative 

thinking skills 

. 
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Notification Letter to Parents and Students 
(Treatment Group) 

 
 
August 18, 2004 
 
 
 
Dear Parent and Student: 
 
 I am currently working on a doctoral research project investigating teaching 

strategies designed to enhance creative thinking/creative-problem solving skills of 

students.  The research program is under the guidance of Drs. Matt Baker and Kim 

Dooley of Texas Tech and Texas A&M Universities (respectively).  We are looking to 

compare traditional classroom teaching strategies to strategies intended to develop 

divergent thinking processes within a sixth grade social studies class.  The lessons 

planned for the study will include the Texas Essential Knowledge and Skills (TEKS) for 

that grade level and will incorporate such techniques as hands-on, learner-centered 

activities.  Your participation in this project is extremely important and will assist us in 

determining the value of such activities within educational programs! 

 This project will take place over four weeks.  The unit of instruction will focus 

primarily upon geography and community/economic development.  Historical 

agricultural content will be integrated within the lessons as students explore use of 

natural resources, societal distribution patterns, adaptations to the physical environment, 

and modifications to the physical environment such as terraced farming.   Students will 

participate in learner-centered, game-like activities designed to develop creative problem-

solving skills.    
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 In order to compare groups of students, a variety of assessment instruments will 

be used within the study.  Essentially, your child will be given a creativity assessment 

both before and after the unit of instruction is presented, complete a ten-minute survey 

noting their levels of satisfaction for the unit taught, complete an end-of-unit exam to 

measure levels of understanding for the unit taught, complete a photo-elicitation project, 

and participate in an interview to discuss photos taken, project details, and reasons for 

choosing those pictures.  All identities will remain confidential and responses will be 

pooled with other responses to create the final paper. 

 Upon completion of the project, I will supply you with a summary of the results.  

The research should produce evidence as to the impacts that hands-on, learner-centered 

strategies have on learning.  

 Your time and consideration for participation within this project are appreciated.  

I have attached a consent form noting specifics concerning the research project.  If you 

have any questions, please feel free to contact me at (432) 336-4131 or (432) 336-8859. 

 

Sincerely, 

 

 

Zana M. Matthies-Hanson 
Fort Stockton Middle School Assistant Principal 
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Informed Consent 
(Treatment Group) 

 
Project Title:  AN EXAMINATION OF INSTRUCTIONAL STRATEGIES 
DESIGNED TO ENHANCE DIVERGENT THINKING WITHIN A SIXTH GRADE 
SOCIAL STUDIES CLASS 

 
Please read this consent document carefully before you decide to participate in this 
study. 
 
Purpose of the research study: 
 
The purpose of this study is to compare traditional teaching methods to teaching methods 
using creative problem solving (CPS) techniques within a sixth grade social studies class.  
Comparisons will be made to determine if differences within creativity levels exist 
between the two teaching methods and the impacts these methods have on student 
learning, motivation, and overall satisfaction of the unit taught.    
 
What you will be asked to do in the study: 
 
1. Complete a creativity assessment at the beginning of the unit and at the end of the 

unit (This is a timed-assessment.  The Torrance Test of Creative Thinking (TTCT)-
Form A will be used.) 

2. Complete a survey (This is a non-timed assessment.) 
3. Complete an end-of-unit exam (This is a non-timed assessment.) 
4. Complete a photo-elicitation project.  (Cameras will be supplied.) 
5. Participate in an interview discussing the photos taken, project details, and reasons for 

pictures chosen. 
 
Time required: 
 
Item #1 (above)-Approximately 25 minutes 
Item #2 (above)-Approximately 10 minutes 
Item #3 (above)-Approximately 100 minutes (2-class periods) 
Item #4 (above)-Approximately 2-3 days (homework) 
Item #5 (above)-Approximately 30 minutes 
 
Risks: 
 
No risk of physical, psychological, or economic harm to students is foreseen. 
 
Benefits/Compensation/Costs: 
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There is no compensation or other direct benefit to you for participation.  In addition, 
there will be no cost to you for participating in the study.  Teaching delivery strategies 
and methodologies are being investigated.  Participating students will have the 
opportunity to learn about their own creative thinking disposition and develop methods 
for thinking creatively. 
 
Confidentiality: 
 
Your identity will be kept confidential to the extent provided by law.  Your information 
will be assigned a code number.  The list connecting your name to this number will be 
kept in a locked file in Dr. Matt Baker’s office.  When the study is completed and the 
data have been analyzed, the list will be destroyed.  Your name will not be used in any 
report. 
 
 
Voluntary participation: 
 
Your participation in this study is completely voluntary.  There is no penalty for not 
participating. 
 
Right to withdraw from the study: 
 
You have the right to withdraw from the study at anytime without consequence. 
 
Whom to contact if you have questions about the study: 
 
Matt Baker Ph.D. 
Chairperson 
Department of Agricultural Education and Communication 
Box 42131 
Lubbock, Tx.  79409-2131 
(806) 742-2816 
 
 
I have read the procedure described above.  I voluntarily agree to participate in the 
procedure and I have received a copy of this description. 
 
Participant:  _________________________________________  Date:  ______________ 
 
Parent:  _____________________________________________  Date:  _____________ 
 
Principal Investigator:  ________________________________   Date:  ______________ 
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Notification Letter to Parents and Students 
(Control Group) 

 
 

 
August 18, 2004 
 
 
 
Dear Parent and Student: 
 
 I am currently working on a doctoral research project investigating teaching 

strategies designed to enhance creative thinking/creative-problem solving skills of 

students.  The research program is under the guidance of Drs. Matt Baker and Kim 

Dooley of Texas Tech and Texas A&M Universities (respectively).  We are looking to 

compare traditional classroom teaching strategies to strategies intended to develop 

divergent thinking processes within a sixth grade social studies class.  Your child’s class 

has been selected to serve as the control group class in which regular classroom teaching 

techniques will be compared to lessons using divergent thinking strategies and open-

ended questioning.  Your participation in this project is extremely important and will 

assist us in determining the value of such activities within educational programs! 

 This project will take place over four weeks.  The unit of instruction will focus 

primarily upon geography and community/economic development.  Historical 

agricultural content will be integrated within the lessons as students explore use of 

natural resources, societal distribution patterns, adaptations to physical environment, and 

modifications to the physical environment such as terraced farming.   The lessons your 

child will be studying are found in the state adopted curriculum also known as the Texas 
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Essential Knowledge and Skills or TEKS.  Students will receive instruction from their 

regular teacher using instructional strategies used on a day to day basis. 

 In order to compare groups of students, a variety of assessment instruments will 

be used within the study.  Essentially, your child will be given a creativity assessment 

both before and after the unit of instruction is presented, complete a survey noting their 

levels of satisfaction for the unit taught, complete an end-of-unit exam to measure levels 

of understanding for the unit taught, complete a photo-elicitation project, and participate 

in an interview to discuss photos taken, project details, and reasons for choosing those 

pictures.  All identities will remain confidential and responses will be pooled with other 

responses to create the final paper. 

 Upon completion of the project, I will supply you with a summary of the results.  

The research should produce evidence as to the impacts that divergent thinking/open 

ended questioning strategies have on learning.  

 Your time and consideration for participation within this project are appreciated.  

I have attached a consent form noting specifics concerning the research project.  If you 

have any questions, please feel free to contact me at (432) 336-4131 or (432) 336-8859. 

 

Sincerely, 

 

 

Zana M. Matthies-Hanson 
Fort Stockton Middle School Assistant Principal 
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Informed Consent 
(Control Group) 

 
Project Title:  AN EXAMINATION OF INSTRUCTIONAL STRATEGIES 
DESIGNED TO ENHANCE DIVERGENT THINKING WITHIN A SIXTH GRADE 
SOCIAL STUDIES CLASS 

 
Please read this consent document carefully before you decide to participate in this 
study. 
 
Purpose of the research study: 
 
The purpose of this study is to compare traditional teaching methods to teaching methods 
using creative problem solving (CPS) techniques within a sixth grade social studies class.  
Comparisons will be made to determine if differences within creativity levels exist 
between the two teaching methods and the impacts these methods have on student 
learning, motivation, and overall satisfaction of the unit taught.    
 
What you will be asked to do in the study: 
 

1. Complete a creativity assessment at the beginning of the unit and at the end of the 
unit (This is a timed-assessment.  The Torrance Test of Creative Thinking 
(TTCT)-Form A will be used.) 

2. Complete a survey (This is a non-timed assessment.) 
3. Complete an end-of-unit exam (This is a non-timed assessment.) 
4. Complete a photo-elicitation project.  (Cameras will be supplied.) 
5. Participate in an interview discussing the photos taken, project details, and 

reasons for pictures chosen. 
 
Time required: 
 
Item #1 (above)-Approximately 25 minutes 
Item #2 (above)-Approximately 10 minutes 
Item #3 (above)-Approximately 100 minutes (2-class periods) 
Item #4 (above)-Approximately 2-3 days (homework) 
Item #5 (above)-Approximately 30 minutes 
 
Risks: 
 
There is no foreseeable risk of physical, psychological, or economic harm to students. 
 
Benefits/Compensation/Costs: 
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There is no compensation or other direct benefit to you for participation.  In addition, 
there will be no cost to you for participating in the study.  Teaching delivery strategies 
and methodologies are being investigated.   
 
Confidentiality: 
 
Your identity will be kept confidential to the extent provided by law.  Your information 
will be assigned a code number.  The list connecting your name to this number will be 
kept in a locked file in Dr. Matt Baker’s office.  When the study is completed and the 
data have been analyzed, the list will be destroyed.  Your name will not be used in any 
report. 
 
Voluntary participation: 
 
Your participation in this study is completely voluntary.  There is no penalty for not 
participating. 
 
Right to withdraw from the study: 
 
You have the right to withdraw from the study at anytime without consequence. 
 
Whom to contact if you have questions about the study: 
 
Matt Baker Ph.D. 
Chairperson 
Department of Agricultural Education and Communication 
Box 42131 
Lubbock, Tx.  79409-2131 
(806) 742-2816 
 
 
I have read the procedure described above.  I voluntarily agree to participate in the 
procedure and I have received a copy of this description. 
 
Participant:  _________________________________________  Date:  ______________ 
 
Parent:  _____________________________________________  Date:  _____________ 
 
Principal Investigator:  ________________________________   Date:  ______________ 
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Name ______________________________________ 
 
Please circle the number that best describes your feelings about each statement below. 
 
 
Clarity 
 
The materials used in this course were  
helpful in learning what was taught   1 2 3 4 5 
 
The teacher clearly explained how to do the    
the activities      1 2 3 4 5 
 
The unit was well organized    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 
 
 
Delivery 
 
Materials given in class were interesting  1 2 3 4 5 
 
Technology made the material easier to learn  1 2 3 4 5 
 
Grading procedures were fair    1 2 3 4 5 
 
There were plenty of hand-on activities  1 2 3 4 5 
 
The hands-on activities made the material 
easier to learn      1 2 3 4 5 
 
 
Overall Satisfaction 
 
I enjoyed this four-week long unit more  
than the normal weeks in this class   1 2 3 4 5 
 
This unit was a valuable learning experience  1 2 3 4 5 
 
This is an excellent unit of instruction   1 2 3 4 5 
 
I would be interested in more material being  
presented in this manner    1 2 3 4 5 
 


