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ABSTRACT 

Art and design programs at community colleges challenge students to think of numerous and 

diverse creative concepts when faced with an assignment that requires creative problem-solving. 

Concurrently the students are learning to acquire new disciplinary skills and manage the hurdles 

of various life responsibilities. Thus, it becomes the inspiring role of the art faculty to challenge 

their students to think creatively and critically about their work. I argue that training focused on 

creative thinking, self-regulation, and critical thinking in the classroom or through training 

workshops can improve these latent abilities. This dissertation presents the results of an 

educational intervention study examining whether undergraduate students in a community 

college setting who routinely practice and exercise creative thinking skills, self-regulation 

strategies, and critical thinking can improve their creative problem-solving. Prior research 

suggests that these skills and strategies can be learned and are critical to a student’s success in 

college. The sample for this study consisted of undergraduate students at a community college in 

Southeastern Pennsylvania who were randomly assigned to a treatment or control group. 

Training modules were delivered over ten weeks of the fall semester via the college’s learning 

management system. Participants could work through the training modules at their own pace. A 

pre-test/post-test design using divergent and convergent thinking, metacognition awareness, and 

critical thinking measured participants’ change in the understanding of those constructs. An 

additional post-test only, final design project, was used as a measure of the constructs. 

Demographic data were gathered through a questionnaire. The results indicate that there were no 

positive significant differences in the constructs from pre-test to post-test. The results of the final 

project post-test measure indicate that the treatment group had marginally higher scores on the 

design construct, the creative thinking sub-component of the design construct, and the critical 

thinking construct. The results also suggest that the additional training had little or no effect on 

the treatment group. 
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CHAPTER 1: INTRODUCTION 

Focus and Context of the Study 

Teaching design is a discipline that encourages students to be innovative, but creativity 

and innovative thinking are not the sole domain of highly talented persons, nor is it an inherited 

trait as once believed. Current research on creativity posits the notion that one can teach students 

to think more creatively (Sternberg & Williams, 1996). Teaching creative thinking skills and 

processes is a critical aspect of art and design education. The process of creative problem-solving 

is a cognitive process that involves thinking, learning, remembering, perception, and 

metacognitive abilities. A student’s mindful attention (metacognition) to their cognitive 

processes is central to the artistic growth that can benefit them as professional artist/designers 

and lifelong learners. 

Undergraduate students studying art and design at the community college level need to 

acquire creative thinking skills to solve their design problems effectively. They need to solve 

these problems in an innovative and self-regulated manner within the parameters of project 

expectations. Crocket et al. (2012) refer to the need for students to acquire 21st Century fluencies 

that include Solution Fluency, Information Fluency, Collaboration Fluency, Creative Fluency, 

and Media Fluency. They define these fluencies as follows: solution fluency (creative) is the 

ability to think creatively to solve problems by designing an appropriate solution; information 

fluency (critical) is the ability to decode information and perceive its importance and 

connotation; collaboration fluency (self-regulation) is the ability to work in teams to create 

original artifacts; creative fluency (creative) is the process whereby art and design can produce 

innovative design with functionality;  and, media fluency (creative/critical) is both an ability to 

look analytically at any media and then create original products that match the medium to the 
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message. While the need for these skills may be apparent, research has revealed that many 

students do not develop these skills by the time they enter college. Thus, it is essential for faculty 

to develop methods to advance these skills. The focus of the present study was to examine 

whether these skills can be developed within the context of the regular classroom. 

Background 

A recent review of fifteen community college art and design programs in the Mid-

Atlantic region revealed that their art and design programs and the courses within those programs 

list creative thinking skills, critical thinking skills, and self-regulatory skills as learning 

competencies or outcomes. Assessment of such learning outcomes has become a mandate from 

the federal government, state education departments, and regional accrediting bodies. In the Mid-

Atlantic region, The Middle States Commission on Higher Education requires that colleges and 

universities have a well-documented, systematized process for measuring institutional 

effectiveness and student learning outcomes (MSCHE, 2014). This requirement is in response to 

a national movement towards outcome-based assessment and began with the passage of the 

Elementary and Secondary Education Act (PL 107-110, the No Child Left Behind Act of 2001). 

The Secretary of Education’s Commission report on the Future of Higher Education (2006), 

referred to as the Spellings Commission greatly influenced the conversation concerning 

assessment and transparency. The commission had a more positive report on community colleges 

than about some other divisions of higher education (principally in the areas of workforce 

awareness), but they requested that all post-secondary education institutions “measure and report 

meaningful student learning outcomes” (Nunley, Bers & Manning, 2011, p.24).  

To comply with Middle States Standards for Accreditation, an affiliate institution must 

meet Standard V:  
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1) (have) clearly stated educational goals at the institution and degree/program 
levels, which are interrelated with one another, with relevant educational experiences, 
and with the institution’s mission; and  

2) (have) organized and systematic assessments, conducted by faculty and/or 
appropriate professionals, evaluating the extent of student achievement of institutional 
and degree/program goals (Standards, 2015, p.10). 
 

 The art and design programs at the community college reviewed for this study have a 

five-year rotating assessment plan that looks at the correlation between program outcomes and 

course competencies. The program outcomes and every course within the program have practice 

critical thinking skills through the production and evaluation of artwork and produce a portfolio 

demonstrating the ability to solve design problems as learning outcomes. In an article entitled 

“Educate for Creativity: New Educational Strategies,” author Francesca Saliceti asserts that we 

live in a post-modern time of uncertainty and unpredictability that calls for complex abilities and 

competencies, primarily, creativity and critical thinking (Saliceti, 2015). She insists that 

traditional teaching methodologies are inadequate for the development of creative, innovative, 

and critical abilities. She asserts that student needs supersede teacher-centered lessons, and 

student involvement in creative and critical thinking moments characterize teaching pedagogy 

(Saliceti, 2015). As job environments and corporate cultures begin to recognize the importance 

of these skills in their employees, creativity, innovation, and convergent/divergent thinking skills 

become essential components within school curricula (Hamza & Griffith, 2006). 

Problem Statement 

The inability of community college art and design students to solve problems creatively 

and conceptionally is becoming an area of increasing concern for art and design faculty. One 

study by Kim (2011) reveals a decline in creativity scores while another study (Flynn, 2007) 

reports that IQ scores have seen an increase over the past several decades. Recent research also 
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indicates that many students do not know how to use active learning strategies and self-

regulation to engage a problem conceptually. This inability to think creatively poses a problem 

for art and design faculty as they engage students to create a body of work eligible for access to 

the best four-year art and design institutions. Resolution of this problem will result in a fuller 

understanding by faculty to improve student work and give students greater access to four-year 

institutions. This research aimed to determine whether an educational intervention on the 

effective use of creative thinking skills, self-regulation strategies, and critical thinking will 

improve creative problem-solving. Quantitative methods were used to collect data through pre-

test/post-test measures and a post-test only design to determine if the intervention was effective 

and how faculty can adjust the curriculum to meet student needs. 

Nature of the Study 

This study focused on examining the role of creative thinking skills, self-regulation 

strategies, and critical thinking for the ability of community college students to effectively use 

creative problem-solving to solve design projects. The open-door access policy that characterizes 

the mission of community colleges embodies the concept of working with students who possess 

widely varying academic skill levels and diverse educational backgrounds. Students enrolled in 

“creative” disciplines are not necessarily creative thinkers. As a result, assessment of learning 

outcomes in community colleges presents an assortment of opportunities and challenges typical 

to these institutions and the populations they serve (Nunley et al., 2011). 

Educators and leaders in corporate industry concur that creative concepts are valuable to 

both individuals for their future success and our industry and economy. However, the creative 

visionary must stand up to the vested interests of the institutions that expect conformity and defy 

the groupthink of herd mentality (Sternberg, 2010). Art and design educators, at all levels, need 
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to do a better job educating students to leverage their creative thinking skills productively. 

Recent national and international studies by IBM and Adobe Systems, respectfully, indicate that 

students, parents, and CEOs of major corporations place creativity very high on their priority list 

for educational training. The IBM Global Student Study 2012 surveyed 3,400 students and 1,709 

CEOs who ranked creativity in the top four characteristics for success (Marshall, 2012). The 

Adobe study asked 2000 educators and 2000 parents of K-12 and higher education students 

about their thoughts and concerns of the education systems in the US, UK, Germany, and 

Australia, concerning the teaching of creativity. The educators and parents agree that the 

education system places too much emphasis on high-stakes testing and a lack of resources in the 

training, tools, and time needed to teach creativity (Adobe, 2013). The educators point to the 

need for more training and better tools to integrate creativity into the classroom. The National 

Center for Education and the Economy points to a testing system that rewards students who will 

perform adequately doing routine work but falls short in providing opportunities for students to 

display creative and innovative thinking (NCEE, 2007). James Flynn, in his study of intelligence, 

coined the phrase the “Flynn Effect” that points to decades of rising IQ scores (Flynn, 2007) 

while a study by Kyung Hee Kim (2011) reveals a decline in creativity as measured by the 

Torrance Tests of Creative Thinking. Gerard J. Puccio, Director of The International Center for 

Studies in Creativity at State University of New York College at Buffalo, cites a study by the 

American Society for Training and Development that lists creative thinking and adaptability as 

one of seven basic skill sets needed in today’s workplace. Because of the ever-changing 

marketplace we live in, Puccio considers creative thinking as not an indulgence but a necessary 

survival skill. The International Society for Technology in Education (2014) lists as its Standard 

1: Creativity and Innovation —Students will demonstrate creative thinking, construct knowledge, 



 

 

 

6 

and develop innovative products and processes using technology. Lastly, the American 

Psychological Association lists critical thinking skills, problem-solving skills, and innovation 

and creativity as the skills valued by employers (Kuther, 2013). Many of the biggest and most 

successful businesses in the world allow their employees to spend 20% of their work time 

thinking creatively in search of innovative ideas (Hicks, 2015).  This study posits the need for 

more significant creativity training in higher education art and design courses via creative 

thinking skills, self-regulation and critical thinking considering this need for creativity as a skill 

set for students in higher education.  

Stimulating creative visual conceptualization by the student is an ongoing struggle for the 

teacher in creative disciplines. The formal design critique process can be a laborious task for 

both the teacher and the student due to a lack of critical and creative thought. If the student’s 

work is found to be conceptually weak or aesthetically lackluster, students will often lose interest 

in the critique process afterward. Design instructors need to find methodologies to foster creative 

thinking among their students that encourage the social interaction of peer-feedback and to 

nurture the learning environments “in which ideas are subject to exploration and critical 

scrutiny” (Craft, 2006, p 346). The student should be encouraged to embrace the design process 

and the creative thinking process rather than the final product, which should engender a rise in 

the quality of the original product. That approach is reflective of the group dynamic within the 

classroom and especially during the formal critique process. However, too many students prefer 

to work in isolation rather than sharing their ideas and strategies with classmates or seeking 

additional feedback on their ideas before formulating concrete solutions. 

This research aimed to determine (1) if student’s creative problem-solving skills are 

enhanced through training in creative thinking, self-regulation skills and critical thinking practice 
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and (2) how those methodologies interact to enhance creative problem-solving. While there is 

current literature that researches these constructs individually, there appears to be a paucity of 

scholarly literature that examines them in tandem, primarily as directed toward the community 

college student population.  

Theoretical Basis of the Study 

The creativity construct of divergent thinking is supported by Bounded Ideation Theory, 

which is an explanation for ideation function or the relationship between idea quantity and idea 

quality during ideation sessions (Briggs & Reinig, 2010). The work of Alex Osborn (1963) on 

brainstorming techniques and J. P. Guilford’s (1950) studies of creativity where he drew a 

marked distinction between divergent and convergent thinking support Bounded Ideation 

Theory. Whereas convergent thinking looks for the correct solution to a problem, divergent 

thinking looks for many solutions. Divergent thinking is associated with the psychology 

constructs of flexible thinking or fluid intelligence. Fluid intelligence is the ability to investigate 

novel problems and recognize patterns and relationships that support these problems. Lev 

Vygotsky in his book The Psychology of Art laid a foundation for the understanding of creativity 

and the creative ability he called “imagination.”  

The work of Vygotsky’s constructivist learning theory of the Zone of Proximal 

Development (Ormond, 2016), Bandura’s self-efficacy theory (Zimmerman & Schunk, 2003), 

Zimmerman’s theories on self-regulation (Zimmerman, 2001) and Flavell’s (1976) educational 

theory of metacognition support the theoretical understandings of the construct of self-regulation. 

Vygotsky’s constructivist theory applies to cognitive processes of thought and reasoning 

and metacognitive processes of self-regulation. As expounded on in the literature review, the 

theory identifies skills that individuals cannot master on their own but need guidance from 
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another person who has gained mastery of that skill. Vygotsky argued that both interpersonal and 

intrapersonal processes played a role in creative cognition and imagination thus forming his 

sociocultural perspective on creativity. For Vygotsky, an individual’s transformation to think 

creatively was a dynamic process where interactions between individuals and an individual’s 

internal processes create separations, fusions, and syntheses during their creative development. 

This transformation of joint experiences provides the foundation for an individual’s mental 

development and is critical to the study of creativity (John-Steiner, 1992). 

Bandura’s theory of self-efficacy is defined as individuals’ beliefs about their capability 

to perform at levels that produce influence over the circumstances and events that affect their 

lives. The theory involves an individual’s feelings, thinking, motivation, and behavior. Self-

efficacy involves four processes that are 1) cognitive, 2) motivational, 3) affective, and 4) 

selective. In this study, the strategic use of resources governed by self-efficacy defines self-

regulation. Research literature suggests that self-efficacy beliefs predict self-regulation strategy 

use, and together, they are two of the most important predictors of a student’s academic success 

(Bandura, 1986; Pintrich, 2004). 

Zimmerman’s theories on self-regulation have advanced the work begun by Bandura. 

Zimmerman and research partner Dale Schunk identified how self-regulated learners are active 

users of metacognition, motivation, and behavior to achieve their goals (Zimmerman, 2013). 

They are strategic and procedural in their efforts to transform prior knowledge and abilities into 

task-related behaviors. They incorporate cognitive abilities of planning and goal setting along 

with metacognitive processes of task strategy, imagery, and verbal self-instruction. They also use 

motivational principles formed through self-efficacy. 
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Flavell advanced the educational learning theory of metacognition. His efforts trace their 

roots to Jean Piaget’s developmental learning and cognitive processes. Of importance here are 

Piaget’s insight that individuals learn a great deal through hands-on experience, they can reason 

more effectively when working with familiar tasks, that disequilibrium, a mental discomfort 

between what an individual understands and what they observe, can promote new understandings 

and work with peers can promote advanced understandings (Ormond, 2016). For Flavell, the 

metacognitive processes of the learning experience enable students to be aware of and use 

strategies to guide their cognitive learning processes. 

Critical thinking has its roots in the Socratic method of questioning. In the 20th Century, 

John Dewey (1910) wrote How We Think, which promoted the pragmatic basis of human thought 

looking at human purposes, goals, and objectives. Dewey also published a work on art and 

creativity entitled Art as Experience, which expounded his ideas and theories on aesthetic 

experience and creative thought (Shusterman, 2010). 

Jean Piaget’s work on the egocentric and socio-centric nature of human thought has 

accentuated the need to develop critical thought and reasoning from multiple viewpoints (Paul, 

Elder, & Bartell, 1997). The critical thinking measures and training used in this study rely on the 

work and theories of Benjamin Bloom and his hierarchical models that classify learning 

objectives, particularly those that cover the cognitive domain (Anderson & Krathwohl, 2001).  
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Research Questions 

RQ1: To what extent does an educational intervention on the use of creative thinking 

skills, self-regulation strategies, and critical thinking skills/disposition affect student’s creative 

problem-solving? 

HY 1: Students who participate in an educational intervention that focuses on creative 

thinking skills, self-regulation strategies, and critical thinking dispositions will have higher levels 

of creative problem-solving. 

RQ2: To what extent do students in creative problem-solving groups (Treatment Group 

vs. Control Group) compare in their ability to solve problems creatively? 

HY 1: Students who receive an intervention treatment on creative thinking skills will 

have higher rates of creative problem-solving than those who receive no treatment. Students are 

more likely to solve problems creatively when exposed to creative thinking methodologies. 

 

RQ3: To what extent do non-art majors compare to art majors in their ability to solve 

problems creatively? 

HY 1: Students enrolled in community college art, and design programs will exhibit 

higher levels of creative problem-solving than non-art majors. 

Significance of the tudy 

Research on the nature of creative thought and the creative process have filled books and 

journal articles for decades. Much of the literature on creativity covers multiple disciplines from 

the arts to the sciences to the business world. This study focused on the review of literature for 

both K-12 learners, community college students, and those in 4-year institutions. It intends to 

look at the need for creative thought and the impact that critical thinking and self-regulation have 
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on a sample of community college students. The community college student population in art 

and design coursework is a unique blend of vastly diverse individuals with different academic 

abilities, varied art and design skills, and distinctive educational backgrounds. This diversity, 

while embraced by the community college mission of open-door admission policy, is challenging 

for the art and design instructor. The present model for four-year institutions that offer fine art 

degrees is to select only those students that demonstrate academic ability and a high level of 

artistic skill to be successful in their programs of study via standardized tests and portfolio 

reviews. The community college, by its mission, does not look at those requirements. This study 

hopes to discover the links between creative thinking ability, self-regulation, and critical thought 

as they impact creative problem-solving among community college students allowing them to be 

successful as they matriculate at four-year institutions and enter the job market. 

Definition of Terms 

Cognitive Processing: The thinking processes involved in the acquisition, organization, and use 

of information (Bandura, 1994). 

Convergent Thinking: The ability to gather ideas and concepts from a variety of sources to 

resolve a problem with a singular “right” answer. 

Creative Fluency: The ease of which an individual can generate new ideas, follow the design 

process, and create a design product. 

Creative Problem-Solving: The process that helps one redefine the problems to arrive at new, 

innovative responses and solutions, and act (Wentworth & Osborn, 1955). 

Critical Thinking: The attitude to consider thoughtfully the problems and subjects that come 

within the range of one’s experiences, knowing the methods and use of reasoning, and some skill 

in applying those methods. (Glaser, 1941). 
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Design Critique: The critical thinking phase of analyzing the strengths and weaknesses of design 

work and the ability to receive feedback and reflect on the information provided during the 

critique. 

Design Process: The process of identifying a problem, collecting data (research), generating 

alternative solutions to the problem and selecting the ‘best’ solution from amongst the alternative 

solutions using some criterion (Simon, 1960). 

Design Product: The results of the Design Process. 

Divergent Thinking: The ability to generate many diverse ideas that provide a variety of possible 

solutions to a given problem. 

High-Stakes Testing: The federal requirement that all states now use some form of high-stakes 

testing and have made it possible to measure accountability effects more uniformly as mandated 

by the passage of “No Child Left Behind Act.”  

Ideation: The cyclical, creative process used to generate as many novel ideas as possible for a 

given problem. This process can be performed individually or in a group and is an essential 

early-stage event in the design process. 

Learning Outcomes: The measures that identify what the learner will know and be able to do by 

the end of a course or program. 

Metacognition: The knowledge about cognition and control of cognition. Metacognition also 

involves thinking about one’s thinking process, such as study skills, memory capabilities, and the 

ability to monitor learning (Flavell, 1976). 

No Child Left Behind Act: The law enacted in 2001 that impacts curriculum/programs, teaching 

pedagogy, funding, and assessment (PL 107-110, the No Child Left Behind Act of 2001. 2001). 
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Outcome-based Assessment: The educational theory that bases each part of an educational 

system around goals. 

Self-regulation: The exercise of influence over one’s motivation, thought processes, emotional 

states, and patterns of behavior (Bandura, 1994). 

Zone of Proximal Development: The range of tasks that children (individuals) cannot yet master 

without the guidance and help of others (Ormond, 2016). 
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CHAPTER 2: REVIEW OF THE LITERATURE 

Introduction: The Need for Creativity in Higher Education 

Researching the term “creativity” using Psych INFO resulted in approximately 34,000 

papers in diverse areas of psychology.   Over 20,000 papers have been written on the subject 

since the year 2000.  More so than the apparent interest in the volume of literature on creativity 

is the need for creativity and creative thinking among higher education students (Florida, 2002). 

In reviewing the literature, there is evidence to support the need for students in higher education 

to develop creative problem-solving skills (Adobe, 2013, Craft, 2002, 2006, NCEE, 2007, Zhou, 

2016). An examination of fifteen Middle Atlantic community college art and design programs 

revealed in their learning outcomes that self-regulation skills and critical thinking skills could 

enhance the student’s creative problem-solving process or ideation skills. To further support that 

notion, Bloom’s Revised Taxonomy of Educational Objectives lists creativity at the top of the 

hierarchy (Anderson & Krathwohl, 2001). Anderson and colleagues revised and updated the 

original 1950s version by changing the passive noun-based model to an active verb-based model 

and changing the knowledge dimension by splitting it into four distinct types of knowledge: 

factual, conceptual, procedural and metacognitive (Krathwohl, 2002).  Appendix B highlights the 

old and new models. The former “knowledge” category became “remembering,” 

“comprehension” changed to “understanding,” and “synthesis” to “creating.” The top level of the 

taxonomy is now the cognitive domain, creativity. Creating something brings something new 

into being, whereas to synthesize is to bring elements together into new formations. The “create” 

category resides in the cognitive process dimension and is a higher-order thinking skill. The 

cognitive sub-categorical processes within the create category are generating/hypothesizing, 

planning/designing, and producing/constructing (Anderson & Krathwohl, 2001). According to 
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Krathwohl (2002), creating products is usually considered the most important outcome of 

education. 

The Nature of Creativity and its Theoretical History 

One challenging issue in the study of creative thinking is defining the term. Philosopher 

John Dewey (1910) might first be credited with cognition studies on novel problem solving, but 

much of the information on creativity and creative thinking has its beginnings in the work of Lev 

Vygotsky (1971), J. P. Guilford (1950), and E. Paul Torrance (1962, 1974). Vygotsky first 

published his Psychology of Art in 1925, and it asserted that all human beings, including 

children, are creative and as such creativity is the foundation for art as well as science and 

technology (Lindquist, 2003). He called creative ability imagination and claimed it is what 

makes human beings creatures that are attentive to the future, and capable of molding and 

altering their current situation. Guilford and Torrance focused their efforts on research with 

divergent thinking as the foundation of creativity and devised measurements to assess creative 

thought (Sternberg, 2006). The vast amount of literature on creativity over the past six decades 

stems from a landmark address given by J. P. Guilford to the American Psychological 

Association in 1950. In his address, Guilford encouraged researchers to examine creativity as a 

cognitive and social process as well as a personality trait. Guilford’s article identified and 

defined quantifiable aspects of potential creative behavior (Stokes, 2001).  The article defined 

fluency as the “ability to produce a large number of ideas.” Before this address, most researchers 

on creativity seemed to hold the view that it was a product of individual talents and inherited 

traits.  Researchers in the 1960s looked at the traits and accomplishments of recognized creators 

in the fields of architecture, mathematics, and creative writing, comparing them with less-

accomplished peers. Using many of the insights gained from these studies, another researcher, E. 
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Paul Torrance created the Torrance Tests of Creative Thinking (TTCT). The Torrance Tests of 

Creative Thinking are still a broadly used form of creative evaluation. In 1960, Guilford created 

his own sets of creative ability tests, although the Torrance Tests remained the “standard-bearer” 

for researchers and educators (Stokes, 2001).  

For Mark Runco, editor of the Creativity Research Journal, the standard definition of 

creativity as both “original” and “effective” is too simplistic. He sees originality as required but 

not enough alone to define creativity. Original or novel things must be effective, yet 

effectiveness takes various forms as usefulness, fit, or appropriateness. His review of various 

authors’ and researchers’ definitions of creativity finds the most precise delineation of the 

standard definition as written by Stein and posits the following definition as the proper one to 

cite when defining creativity: 

Let us start with a definition. The creative work is an original work that is accepted as 
tenable or useful or satisfying by a group in some point in time . . . . By “novel” I mean 
that the creative product did not exist previously in precisely the same form . . . . The 
extent to which a work is novel depends on the extent to which it deviates from the 
traditional or the status quo. This may well depend on the nature of the problem that is 
attacked, the fund of knowledge or experience that exists in the field at the time, and the 
characteristics of the creative individual and those of the individuals with whom he [or 
she] is communicating. Often, in studying creativity, we tend to restrict ourselves to a 
study of the genius because the ‘‘distance” between what he [or she] has done and what 
has existed is quite marked . . . . In speaking of creativity, therefore, it is necessary to 
distinguish between internal and external frames of reference. (Stein, 1953, p 311) 

 

Theresa Amabile explored the literature on creativity during her time as a graduate 

student at Stanford University in the mid-1970s. As she poured through the available research, 

she discovered the research pointed to five aspects of creativity that implied it was more than just 

the special qualities of unusual persons. First, in reading creative literature in scholarly journals 

and the autobiographies and journals of well-known creative professionals, it was suggested that 

even “geniuses” had good days and bad days. Secondly, the motivation to create work was a 
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primary factor. Third, the research literature suggested that creativity is not a fixed trait but 

something that can be “taught, learned, practiced, and improved (p.4).” Fourth, the psychologist 

Richard Crutchfield (1956, 1962) wrote several persuasive papers on situational factors that 

might influence both conformity and creativity.  The fifth aspect of creativity discovered in the 

research was a randomized-controlled experiment conducted by Arie Kruglanski and his 

colleagues in 1971. Here the research showed that a controlled social-environmental factor could 

produce differences in creative behavior (Amabile & Pillemer, 2012). 

At roughly the same time, Dean Keith Simonton had a similar idea to create a social 

psychology of creativity. Although the two researchers used very different methods and modes 

of analysis, they continued to encourage each other’s work. Searching for better methods of 

creative assessment, Amabile developed the Consensual Assessment Technique (CAT) to 

examine social and environmental effects on creativity. The CAT is based on the definition of 

creativity that states, “the product is creative to the extent that expert raters independently agree 

upon this judgment” (Amabile & Pillemer, 2012, p. 6). Meanwhile, Jerome Bruner (1962) 

focused his definition of creativity on the response that creative products elicit from observers. 

He considered a creative product to be entirely appropriate if it produced “an effective surprise” 

in the observer or that in order to be novel, it would create a “shock of recognition” (p.20). 

In the 1980s, Amabile proposed a “comprehensive theory of creativity that integrated 

conceptualizations of intrinsic motivation in the social environment with the cognitive and 

personality constructs that earlier theorists had emphasized” (see Figure 2.1) (Amabile & 

Pillemer, 2012, p. 9).  
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Figure 2.1. Three Components of Creativity, Theresa Amabile. Adapted from “How To Kill Creativity,” by Teresa 
Amabile, 1998, Harvard Business Review. Retrieved from  https://hbr.org/1998/09/how-to-kill-creativity 

 

 

Another aspect of the research literature to consider for this study is how people think. 

Mark Runco (2007) in his book, Creativity, references the work of Wallach and Kogan and the 

modes of thinking in young children.  In their research, they relied heavily on tests of divergent 

thinking. Divergent thinking involves open-ended questions for which there are multiple answers 

and solutions. An example might be “make a list of things that move on wheels.” Ivcevic and 

Mayer (2007) discovered that the scholar creative type of personality rates highly on the ability 

to generate multiple solutions to a problem and self-regulating activities such as risk-taking. 

Therefore, divergent thinking is problem-solving that leads the individual to numerous and 

varied responses (Runco, 2007). Michael Michalko, the author of Cracking Creativity, writes 

about “Productive Thinking” and defines it as having substantially the same meaning as 

divergent thinking.  When suggesting the way geniuses think, he refers to them thinking 
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productively. When confronted with a problem, they asked themselves how many ways they can 

look at the problem, how they can rethink it, and how many ways they can solve it (Michalko, 

2001). 

Ruth Noller defined creative behavior by using a somewhat cryptic formula: C = fa (K, I, 

E). In this formula Noller suggests that creativity (represented by “C”) is a function (represented 

by “f”) of the following; K (knowledge) – obtained through our life experiences, I (imagination) 

– one’s ability to generate ideas or make connections, and E (evaluation) – examining the 

advantages and disadvantages of an idea or situation. By her admission, she recognizes that the 

formula is not precise enough to measure the many parts of knowledge, imagination, or 

evaluation as needed. The other element in her equation is the lowercase letter “a.” This letter 

represents the need for a positive mental attitude, which missing, cannot allow for personal 

creativity to flourish. Therefore, it is the proper functioning of knowledge, imagination, and 

evaluation, driven by a positive mental attitude or self-regulation (Isaksen, Dorval, & Treffinger, 

1994).  

An examination of the literature posits other models of creative thinking and design 

thinking that assess prior and current knowledge, ideation, analytical evaluation of ideas, 

intrinsic motivation, passion, and temperament, among other characteristics of creative thought. 

In his paper, The Nature of Creativity, Robert Sternberg (2006) stresses a new model of 

creativity he refers to as ‘The Investment Theory of Creativity.’ He explains his model this way: 

creative people are those who are prepared to “buy low and sell high,” meaning to pursue ideas 

that are unfamiliar or not favorable to society (low regard) but have great potential (high reward). 

Often these concepts meet with opposition, but the truly creative individual will persevere in the 

face of opposition and eventually sells high, moving onto the next new or unpopular idea 



 

 

 

20 

(Sternberg, 2006). Sternberg’s Investment Theory requires six distinct but related resources: 

intellectual abilities, knowledge, styles of thinking, personality, motivation, and environment 

(Sternberg, 2006). 

Among the intellectual skills Sternberg proposes are (a) synthetic skills, to see problems 

in a new way, outside the bounds of convention, (b) analytic skills, to recognize the value of one 

idea over another, and (c) practical-contextual skills to know how to persuade others — to sell 

one’s ideas. He reasons that people need to have the intellectual fortitude to persist in their initial 

efforts to think in new ways. Better thinkers recognize that it is better to invest more time in the 

beginning stages to be able to process a problem more efficiently later (Sternberg, 2006). The 

Investment Theory treats creativity as a decision-making process where individuals can develop 

creative thinking ability. He goes on to list decisions that an individual can make to develop 

one’s creativity. Many of Sternberg’s decision-making processes and the assessment tools he 

used in his study are not much different from measures first proposed by Alex Osborn (1963), 

the father of brainstorming, and advertising executive Sidney Parnes in the Parnes-Osborn 

Creative Problem-Solving Program (Parnes, 1967). These models relate very closely to the 

Design Thinking model (see Figure 2.2) coming out of Stanford University. David Kelley, 

Stanford Professor of Mechanical Engineering and Founder of the Stanford d.school (Institute of 

Design School) and IDEO (a design consulting firm), firmly believes that the next generation of 

leaders and great innovators need to be great design thinkers. He presents a model for design 

thinking that promotes the process he sees as Empathize, Define, Ideate, Prototype, and Test.  
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Figure 2.2. Stanford’s Design Thinking Model. Adapted from: https://dschool.stanford.edu/executive-
education/dbootcamp 
 

 

This model has gained much popularity of late and is finding its way into corporate America, our 

education system, and international businesses, like Google, 3M, and DuPont. Tim Brown, CEO, 

and President of IDEO is a leading proponent of design thinking. He recently announced the 

launch of IDEO U, an online learning site dedicated to creativity and innovation (Brown, 2016). 

IDEO U and other online offerings of similar courses present a threat to traditional education 

environments that cannot keep up with the demand for creativity within the classroom. However, 

the design thinking process is not new. During the 1960s, a debate arose over the procedures and 

methodologies of the design process. Leading that debate was psychologist Herb Simon. Simon’s 

Decision-Making Process Model has three stages; Intelligence –problem identification and data 

collection on the problem, Design –the generation of alternative solutions to the problem at hand, 

Choice –selecting the ‘best’ solution from amongst the alternative solutions using some criterion, 

and the Implementation stage – designed to insure the proper execution of choice (see Figure 
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2.3) (Simon, 1960). Both models are iterative processes, not linear, where at any point in the 

process, the designer may need to circle back to reconsider previous positions. 

 

 

Figure 2.3. Herb Simon’s Model of Decision Making.  
 

 Robert Sternberg offers another creativity model he calls “The Triarchic Theory of 

Intelligence” that is based on Information Processing (see Figure 2.4). This model was among 

the first to go against the psychometric approach to intelligence and take a more cognitive 

approach. It promotes the idea of teaching creative thinking skills (Sternberg, 2006). Sternberg’s 

model is a component model with three sub-theories. The Componential – analytical sub-theory 

that is influential in being able to take apart problems and to see solutions not often seen. The 

Experiential – creative sub-theory deals mainly with how familiar or novel a task performance is. 
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Lastly, the Practical – contextual sub-theory uses adaptation, selection, and shaping to attain “fit 

to context.” He elaborates on the Practical – contextual sub-theory as containing environmental 

factors; 1) adaption-when one makes a change within oneself to better adjust to one’s 

surroundings, 2) selection-when one changes their environment to better suit one’s needs and 3) 

shaping-a completely new alternate environment is found to replace the previous, unsatisfying 

environment to meet the individual’s goals (Byrnes, 2008).  

 

 

Figure 2.4. Sternberg’s Triarchic Theory of Intelligence. Adapted from “Triarchic Theory,” by Avon Cheng, 
Measuring Intelligence. Retrieved from: https://sites.google.com/site/assessingintelligence/triarchictheory 
 

Dean Keith Simonton advances two formal definitions of creativity. The first is Big “C” 

creativity, or exceptional creativity, attributable to those creative geniuses like Michelangelo, Sir 

Isaac Newton, Beethoven and Abraham Lincoln, which requires a substantial amount of domain 

knowledge (Sawyer, 2012). He compares that with little “c” creativity, or everyday creativity, 

that defines personal moments of creative enlightenment in everyday achievements. His research 

on the correlation between Big “C” creativity and formal educational training concludes that any 

current definition of the subject remains incomplete. To define creativity, one must address the 
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following questions 1) What are the criteria for judging creativity, 2) How many criteria, 3) Are 

the criteria qualitative or quantitative, 4) How are the separate criteria integrated into a single 

assessment, and 5) Who applies the criteria? (Simonton, 2017).  However, Simonton believes 

that every college student receiving a college degree needs to learn how to be creative and 

understand creativity (Simonton, 2017). 

Barriers to Creative Thinking in Education 

Walter Humes (2008), professor of education at Aberdeen University, identifies in his 

article Barriers to Creativity in the Classroom, two resources that address the issue of the 

importance of creativity in education. The first resource, Creativity in Education 2001, offered a 

broad overview of the meaning of creative thinking, its relative importance, ways of fostering 

creativity in the educational setting, and the repercussions for schools and educators. Following 

that publication in 2004 was Learning, Thinking and Creativity, a professional development 

handbook covering several topics that link creative thinking, critical thinking, and problem-

solving, three constructs ranking highly on the APA’s list of essential characteristics of students. 

Concerning the barriers to creativity in education, Humes cites first, psychological barriers 

affecting both educators and students. Being creative involves risk-taking, nonconformity, self-

confidence, and a willingness to face unfamiliar and unseen outcomes. Creatives, knowingly or 

not, often employ the developmental mechanism of self-regulation in their inclination to assume 

judicious risk-taking (Sawyer, 2006) and on tests of creativity, risk-taking is related to originality 

(Friedman & Forester, 2001). Frank Farley, professor of Educational Psychology at Temple 

University, sees a willingness to take significant risks as essential for success. Farley’s mentor, 

the eminent psychologist, Hans Eysenck, developed a theory of psychoticism in personality and 

how risk-taking relates directly to creativity (Porzio, 2003).  
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Second, Humes notes on an institutional level, being creative involves breaking the rules, 

challenging assumptions, taking issue with convention, and questioning tradition. By contrast, 

many educational systems are concerned with order and structure, relying on rules, time 

frameworks, bells, uniforms, and conformity. Lastly, professional training for teachers is lacking, 

and despite the importance now attached to continuing professional development, it is still 

following standard procedures, policy orthodoxies, and conventional thinking (Humes, 2008). 

According to the Adobe Systems study, three barriers found in the United States’ education 

system are 1) the system is too reliant on testing, 2) restriction of educators to stray outside the 

curriculum and 3) a severe lack of teachers’ resources. These barriers are echoed on the 

international level by 1) improving the current education curriculum, 2) misunderstanding of the 

importance of creativity in education and, 3a) lack of resources and 3b) restrictions from straying 

outside the curriculum. The Adobe study addresses these barriers by 1) making creativity integral 

to the curriculum; 2) providing educators with resources to enable creativity, and 3) reducing 

mandates that hinder creativity such as teaching to the test. 

Visualizing Solutions 

What to do to dissolve the barriers that hinder creativity? How might an educator who 

teaches graphic design and studio art courses address some of these constraints and promote 

creative thinking program-wide in a design curriculum? One possible solution is for two-year 

programs of study in graphic design and studio art to implement workshops outside of the 

regular classroom curriculum to foster these much-needed skills. To successfully achieve this 

goal, we must address the barriers as presented earlier and more importantly, address solutions to 

student learning based on well-established learning theories. 
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It is essential, especially within an institutional setting such as community colleges, 

where SAT scores and portfolio review are not required criteria for admission, that educators be 

vigilant to determine and assess a student’s prior knowledge. For example, by pre-training 

students to use divergent and creative thinking skills using lateral thinking puzzles, simplified 

case studies or other problem-solving tactics, students may be better enabled to tackle more 

complex tasks. An area to test or evaluate regarding prior or existing knowledge would be a 

student’s exposure to and interaction with aesthetics and the history of design. Many students 

may be raised in families or with cultural backgrounds that do not support engagement with the 

arts. Here the cultural/contextualist view would be an essential consideration for educators where 

skill development is a function of opportunity and emphasis (Byrnes, 2008). Opportunities to 

interact with visual culture via images might only be available to students whose parents try to 

expose their child to museums and galleries or whose home environment emphasizes good 

design and visual culture. Opportunities at school may be a function of SES, where more 

financially independent districts can afford to take students on field trips to enrich their visual 

cultural. Unfortunately, an effort to reform American schools because of the America 2000 

program falls short in the areas of music and visual art. Power brokers within a culture 

(administrators, educators, and parents) usually make the selection, arrangement, and duration of 

subject contexts. These programs can account for vast differences in the degree of emphasis 

placed on the traditional creative subject matter among schools that have different populations 

(Byrnes, 2008). 

 

 



 

 

 

27 

Lack of Self-Belief 

Another major hurdle to thinking and acting creatively is to believe that one cannot be 

creative. One aspect of self-belief is metacognition, as it plays a vital role in self-regulation, self-

concept, and self-efficacy. As noted in Bloom’s revised taxonomy diagram, creativity is placed 

at the pinnacle of the hierarchy and considered a higher-order thinking skill. An information-

processing theorist, such as Sternberg, would base these higher-order skills in metacognition and 

its self-regulated and reflective qualities of mind (Sternberg, 1985). Educators need to encourage 

self-regulation, self-reflection, and mindfulness (being present in the moment, attentive, 

thoughtful, and analytical).  In this context, design students need to understand 1) the appropriate 

strategies to solve creative problems, 2) be self-aware of one’s strengths and weaknesses as a 

learner/designer, 3) not being fearful of failure but use failure to grow, and 4) the ability to self-

monitor one’s progress, personal standards and control of creative outcomes. Design students 

need to learn how to learn to be creative, recognizing that ambiguity in a problem situation is 

okay, that specific strategies work better than others in a given problem situation, and that 

seeking help from an expert can be efficacious (Byrnes, 2008). 

Helping students to believe in themselves as creative individuals can occur if educators 

model creative thinking behaviors and encourage the creative thinking process through various 

creative problem-solving exercises and rigorous, formal design critiques. The instructor should 

leverage time spent on task to work through case studies that employ creative problem-solving 

strategies. The application of school tasks to simulate real-world tasks should be encouraged, and 

the use of scaffolding techniques is critical to building strong connections. While this study used 

the concept of employing a series of online training modules/workshops as an intervention 

outside the classroom, these modules/workshops must be tightly integrated to course work so as 
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not to decontextualize the material. According to Vygotsky, it is imperative to model problem 

solving to move a student’s problem-solving abilities to higher-order skill levels. Vygotsky’s 

Zone of Proximal Development carries with it the concept of scaffolding or structured interaction 

between mentor/model and student. This approach aims to release the student to work on their 

own, known as Pearson’s Gradual Release of Responsibility Model (Ormond, 2016).  

Self-Regulation Theory 

Two other critical components of problem-solving are motivation and self-regulation.  

Engaged students are active, attentive, and generally willing participants in an activity. Carefully 

crafted educational activities can arouse student curiosity and promote further engagement. By 

understanding what students need to achieve in real-world contexts, educators can group 

activities into these constructs 1) goal-related constructs, 2) knowledge-related constructs and 3) 

metacognitive constructs. Design educators can approximate real-world contexts by giving 

students some degree of autonomy in their learning, allowing students to take ownership of 

project theme selection. Students also desire to gain mastery over content and task 

accomplishment. Students need to see how the content or task relate to what they perceive as 

real-world goals. Students may have a variety of goals they desire to accomplish, such as 

mastery goals, performance goals, proximal or distal goals, academic or social goals and process 

or product goals (Byrnes, 2008). 

Motivational goals require a significant degree of self-regulation. Zimmerman and 

Schunk directly link motivation to self-regulation (Shuy, 2012). They note that self-regulated 

learners are metacognitively, motivationally, and behaviorally active in their learning processes 

and goal achievement (Zimmerman, 2013). They use strategies and processes to transform prior 

abilities into task-related behaviors. Among the strategies and processes are the metacognitive 
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abilities of planning and goal setting, task strategies, imagery, verbal self-instruction, and self-

efficacy (Zimmerman, 2013). What developed from this theoretical construct is Zimmerman’s 

“Social Cognitive View of Self-Regulated Learning.” (see Figure 2.5) 

  

 
 
Figure 2.5. Social Cognitive View of Self-Regulation. Adapted from "A Social Cognitive View of Self-Regulated 
Academic Learning," by B. Zimmerman, 1989, Journal of Educational Psychology, 81(3), p.330.  Copyright 1989 by 
the American Psychological Association, Inc. 
 

In this cyclical model, three interdependent feedback loops regulate covert, behavioral, 

and environmental processes. The Covert (personal/self) stage involves observing and adapting 

cognitive and emotional control over a situation. The Covert stage gets back to the belief of 

being a creative thinker and adapting strategies to control one’s emotions to persist in a task. The 

Behavioral aspect of this model allows students to observe their performance and make 

adaptations to it, thus monitoring their ideation phase of the design thinking model and changing 

or modifying strategies to arrive at new concepts. The Environmental stage involves monitoring 

and controlling the effects of environmental conditions, e.g., the student generating ideas and 
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concepts alone, in-group settings, in a quiet place, in an active environment or under a mentor’s 

instructions.  This cyclical model relates strongly to the ideation phase of design thinking in that 

the analytical phase follows the ideation phase and repeats itself. 

Self-regulation and Transfer of Knowledge 

Where many design students fall short in their self-regulatory ability to apply prior 

knowledge and ideation strategies to their design problems is the issue of transfer of knowledge 

and skills. “Transfer” is a process of extending knowledge from one context (e.g., a color theory 

course) to another course (e.g., an advanced design course). Many educators find it frustrating to 

discover the lack of transfer experienced by (design) students from one semester to the next 

while trying to advance their understanding of new tasks and concepts (Byrnes, 2008). 

However, scholars disagree on the success of transfer in any specific domain (Barnett & 

Ceci, 2002). The ideal situation is for a student to build upon each successive class and arrive at 

a comprehensive understanding of the content of all courses by graduation to apply that acquired 

knowledge in real-world contexts. A primary reason for the lack of transfer is a student’s 

inability to see beyond the context of the current coursework. If grade achievement is the 

primary focus, life-long learning becomes secondary. Learning needs to be decontextualized, a 

progressive severing of the linkage between skill and all irrelevant aspects of the instruction. If 

skills and goals are not aligned, “transfer” suffers. An educator’s goal then is to advance deep 

conceptual understanding by bridging any gaps between learning principles and understanding 

concepts (Byrnes, 2008). By scaffolding tasks that have much in common, near transfer, the 

educator can build on tasks that are less similar in the aim of producing tasks that have less in 

common, far transfer (Barnett & Ceci, 2002). Even this cursory look at the theories briefly 
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discussed above should highlight the need for critical thinking skills and student self-regulation 

to achieve their creative problem-solving goals. 

Self-regulation as a Mediator to Creative Problem-solving 

Our fast-paced society requires workers to prepare to meet the challenge of ever-

changing job requirements; thus, education and training are essential to meet society’s needs. 

Daniel Pink (2006), author of A Whole New Mind: Why Right-Brainers Will Rule the Future, 

observes: 

The last few decades have belonged to a certain kind of person with a certain kind of 
mind-computer programmers who could crank code, lawyers who could craft contracts, 
MBAs who could crunch numbers. However, the keys of the kingdom are changing 
hands. The future belongs to a very different kind of person with a very different kind of 
mind-creators and empathizers, pattern recognizers, and meaning makers. These people -
artists, inventors, designers, storytellers, caregivers, consolers, big-picture thinkers -will 
now reap society’s richest rewards and share its greatest joys. (p. 1) 
 

According to the American Association of Colleges and Universities (2002, 2007), the 

need to create lifelong learners who are independent, intentional and self-directed, and who can 

attain, retain and retrieve knowledge on their own is an essential goal of higher education. 

Governments and businesses throughout the world recognize the need for adult learners to be 

trained to face the future and the vital need to develop powers of creativity and innovation. 

Employees need to generate new ideas for products and services to maintain a competitive edge, 

and it is equally essential that education and training enable people to be flexible and adaptable 

to change. Additionally, everyone will need to adjust to a world where secure lifelong 

employment in a single job has disappeared (Robinson, 2011). This need creates a consistent 

demand for graduating students who have lifelong learning skills that enable them to upgrade 

those skills and knowledge continually. To achieve this goal, educators need to help students 

take more responsibility for managing their learning and guide them towards becoming more 
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strategic learners. According to Biggs (McMahon & Luca, 2001) there are limits to what a 

student can achieve but “good teaching practice can narrow this gap by getting students to use 

higher-order cognitive processes” (p.427). With external pressure from government agencies, 

departments of education and employers, and the prevalence of online learning, educators need 

to determine the best methods to foster self-regulated learning. 

A 2009 study by Ruohoniemi and Lindbloom–Ylanne (2009) indicates that students 

rarely named their efforts as important factors for learning but instead pointed to learning that 

was “happening” to them, and faculty were responsible for making it happen. By taking little or 

no responsibility for their learning, students in the study shifted the blame to “ineffective” 

instruction and “too-advanced” or irrelevant material. They saw no need to learn for learning’s 

sake and believe that learning should require little or no effort on their part. Many of the students 

in the study believed they were born smart, thus the justification for not working hard. Carol 

Dweck believes most students accept the notion of fixed-intelligence (2007).  

Several other studies indicate that self-control, self-discipline, perseverance, and 

determination in pursuing long-term goals outweigh IQ as predictors of post-secondary academic 

success. The literature contends that self-regulation skill has little to do with measured 

intelligence and can be developed by anyone, according to Schunk and Zimmerman (1997). It 

also states that self-regulated learning is deep, lasting, independent learning that requires a range 

of activities that covers cognitive, affective, and even physical constructs (Nilson, 2014). 

Nilson sees self-regulation as a general concept of metacognition, which is one’s 

conscious control over one’s cognitive processes or, primarily, thinking about thinking. Her 

examples would be focusing on a given input, dialoguing with it, observing one’s preconceptions 

and resistance to conflicting inputs and reviewing and reflecting on experience. To be aware of 
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and understand our thinking and learning processes and to be able to regulate those processes to 

enhance our learning and memory is metacognition. The more metacognitively sophisticated 

learners are, the better their school achievement (Ormrod, 2016).  

Metacognition covers several facets of knowledge and learning, such as knowing what 

learning strategies to use, planning and organizing, tailoring strategies to the specific 

circumstances, self-monitoring, and retrieval strategies. Good students, when reading, studying 

or thinking critically, need to clarify their purpose, determine what’s essential, draw on prior 

knowledge, make good use of graphical content, elaborate through making inferences, question 

and analyze themselves for content understanding, clarify ambiguity, persist, evaluate, remember 

and summarize (Ormond, 2016). A heavy cognitive load!  

The ability to self-regulate academically is vital to the development of life-long learning 

and can be especially challenging when students endeavor to tackle long-term creative projects, 

such as art, music, literary texts and invention (Zimmerman, 2002). Self-regulation, then, is a 

self-directed, proactive process whereby learners can transform their mental abilities into 

academic skills and strategies through self-generated thoughts, feelings and affective behaviors, 

which orient toward goal achievement (Schunk & Zimmerman, 1994; Zimmerman, 2000, 2008). 

Nevertheless, many educational researchers realize that classrooms are over-populated with 

students who lack self-regulation skills and that most educators are under-equipped to train 

students to become self-regulated learners as they continue to guide the learning process towards 

outcome-based practice. To enable students to develop self-regulatory practices and strategies, 

teachers need to create learning environments to allow students to design their learning 

experiments, especially in higher education (Boekaerts, 2016). 



 

 

 

34 

To become a self-regulated learner, students need to set goals, plan their approach to 

learning, be self-motivated, focus attention, actively listen, make use of effective, goal-oriented 

strategies, take proper notes, outline, self-monitor, self-evaluate, self- reflect and seek 

appropriate help. Self-regulation encompasses awareness and control of one’s emotions, 

motivations, behavior, and learning environment. In this respect, “behavior” includes self-

discipline, effort, time management, and help-seeking whereas “environment” would include 

technology, task management, place, temperature, background sound and physical position 

(Nilson, 2014). 

Origins of Self-Regulation 

While self-regulated learning may have its earliest roots in the behavioral sciences in 

research devoted to self-control to reduce dysfunctional behaviors, it is more strongly associated 

with socially regulated learning and the work of Vygotsky. The developmental theories of 

Vygotsky provide a social constructivist account of self-regulation that includes the coordination 

of mental processes of memory, planning, synthesis, and evaluation (Schunk, 2009). Vygotsky 

believed that people learn to self-regulate through control of their actions. Two primary 

developmental mechanisms marking self-regulation are language skills and the Zone of Proximal 

Development, or the difference between what students might achieve on their own or what they 

can achieve with help (Schunk, 2009). The contemporary concept of self-regulation has its 

origins in the theory of self-efficacy by eminent psychologist Albert Bandura (Zimmerman & 

Schunk, 2003). Bandura’s study of children and their beliefs about self-efficacy led him to 

recommend to teachers to focus on three aspects of student learning. First, their self-monitoring 

of their performance; secondly, their self-evaluation of their performance against established 

standards and existing models; and thirdly, to have them focus on their cognitive, affective and 
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tangible responses to their performance evaluations which included self-correction. Using this 

type of training in education should diminish the notion of fixed intelligence. 

Models of self-regulation. 

One model of self-regulation based on social cognitive theory introduced by Zimmerman 

(2000) is the Multi-level Model of Self-Regulation. In this model, there are four levels in a 

social-cognitive path to self-regulation, two levels being social, and two focused on self (Schunk 

& Zimmerman, 1997). The levels of regulation are observation, emulation, self-control, and self-

regulation. The Observational level allows the student to learn or acquire a new skill through 

direct observation of an expert, social model, such as an instructor in the classroom. Here 

students are guided through the various ideation strategies that could be employed to 

conceptualize stronger ideation skills. Key to this technique, the expert must also demonstrate 

strategic self-regulation in the unfolding of the processes and the resulting outcomes. It might be 

highly entertaining to work through a variety of linear thinking puzzles in the classroom, but it is 

far more critical for students to comprehend how the questioning of our assumptions can lead to 

novel outcomes. The Emulation level requires the student to duplicate the generalized form or 

methodology of the expert on a corresponding task. Emulation is not to copy the expert, but 

emulate the pattern, style, or adequate performance of the expert. In each of these social levels, 

we see a strong influence of Vygotsky’s Zone of Proximal Development and the strategy of 

scaffolding (Ormond, 2016). The Self-Control level occurs when the student is capable of 

mastery of the task independent of the presence of the expert. Lastly, the student attains the self-

regulation stage when they can systematically adapt their performance in changing conditions 

outside the practice environment. 
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Self-regulation also involves more than knowledge or skill but includes self-awareness, 

self-motivation, and behavioral skill to utilize information and skills appropriately, which 

separates experts from non-experts (Cleary & Zimmerman, 2004). Contemporary research 

indicates that self-motivation depends upon self-efficacy and intrinsic interest in the task and 

illustrates that experts spend roughly four hours each day in study and practice while being 

highly motivated by the activities they engage in (Zimmerman, 2002). The previous concept runs 

counter to the popular belief that creative talent is, perhaps, genetically based. According to 

Ericsson, Krampe, and Tesch-Romer (1993), experts engage in countless hours of systematic 

practice, identifying errors, isolating the errors and working through these errors to attain 

mastery of their domain. The authors refer to this concept as “Deliberate practice,” which is a 

form of self-regulation. 

Regarding their learning, experts and novices have very different perspectives. According 

to Grossman (2009),  

Novices tend to believe in an external locus of control and may give up on learning 
challenging material because they see their innate abilities as inadequate for the task. 
When they chose to learn, they go about it haphazardly. They do not set goals or break up 
the task into steps or monitor their learning progress. They fail to evaluate and re-orient 
their learning methods, if necessary. They rely on the feedback of others and compare 
their performance with that of others, rather than self-assessing and restructuring goals 
they have not met. 
 

Experts, however, learn to manage and control their learning throughout the continuum, 

revising, and acknowledging their failures as a signal to modify their learning strategies 

(Zimmerman, 2002). 

    The good news is that novices can significantly enhance their motivation by close self-

monitoring. Self-monitoring is a vital strategy to help them detect subtle growth in learning to 

escalate personal levels of self-satisfaction and personal efficacy to perform at a high level 



 

 

 

37 

(Schunk, 1983). Like creative problem-solving, self-regulation is also a process; according to 

Zimmerman (2002). The process, in Zimmerman’s Triadic Social Cognitive Model of Self-

Regulation (see Figure 2.6), is a cyclical one that involves three phases: The Forethought Phase, 

the Performance Phase, and the Self-reflection phase and shares many attributes and similarities 

to Bandura’s Triadic View of Self-Regulation (Bandura, 1991).  

 

Figure 2.6. Triadic Social Cognitive Model of Self-Regulation. Adapted from "Social Cognitive Theory of Self-
Regulation," by Albert Bandura, 1991, Organizational Behavior and Human Decision Processes, 50, p.249. 
 

The Forethought phase involves task analysis that includes the goal-setting stage and strategic 

planning. For students in a design program, the initial phase of any project should be the 

conceptual phase or ideation. In this phase, students need to plan their approach to the problem to 

generate numerous ideas using a bevy of tools available to them for idea generation, such as 

brainstorming, starbursting, or the SCAMPER technique. Many students fail to push themselves 

during this phase due to a lack of motivation and intrinsic interest. The Forethought Phase of 
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self-regulation also accounts for motivational strategies that include outcome expectations and 

intrinsic interest/value in the task. Ideation generation, when executed alone, requires high-levels 

of self-efficacy, or the belief that one can perform the ideation tasks while placing a high value 

on the task for attaining more significant outcomes throughout the design process. 

In the second, or Performance Phase, self-control and self-observation are the key 

components. Again, finding the discipline to implement the strategies selected during the 

Forethought Phase is paramount to achieving novel ideation. The student needs to make use of 

imagery, self-instruction (unless working with a group), attentive focusing, and additional task 

strategies to successfully devise new concepts (Zimmerman, 2002). Another critical feature of 

the Performance Phase is self-recording, noting time-on-task and recording the potential ideas 

for further evaluation and feedback. The Performance Phase leads to the Self-Reflection Phase 

that incorporates self-judgment and causal attribution. Causal attribution is one’s belief about the 

causes that lead to their successes or failures in the past. Attributing poor results to limitations of 

fixed ability is quite different from time-on-task. Here, design students need to compare their 

performance to their prior performance or against some absolute standard of performance 

(Zimmerman, 2002). The attribution of fixed-ability can be a motivation killer, while time-on-

task is fixable and should serve to increase motivation. The second subset of abilities in the Self-

reflection phase is self-reaction. When students experience success with the concept for a 

project, they experience positive affect, which in turn increases self-satisfaction and promotes 

motivation. Positive affect can also lead to students having adaptive reactions to their outcomes 

whereby they discard or modify an ineffective strategy.  

A less abstract framework for self-regulation was developed by Schraw (1998) using a 

three-stage model of planning, monitoring, and evaluating. Planning is the stage that precedes the 
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learning task, while Monitoring goes on during it, and the Evaluating stage takes place 

immediately after the task. Schraw developed a “regulatory checklist” that accompanies each 

stage of his model (see Figure 2.7).  

Schraw’s Three-stage model of self-regulation “regulatory checklists” 

PLANNING  
1. What is the nature of the task?  
2. What is my goal?  
3. What kind of information and strategies do I need?  
4. How much time and resources will I need?  
 
MONITORING  
1. Do I have a clear understanding of what I am doing?  
2. Does the task make sense?  
3. Am I reaching my goals?  
4. Do I need to make changes?  
 
EVALUATING  
1. Have I reached my goal?  
2. What worked?  
3. What didn’t work?  
4. Would I do things differently next time? 

 
Figure 2.7: Linda Nilson’s revised regulatory list of Schraw’s Three-stage model of self-regulation 

 

The Benefits of Self-regulated Learning 

The practice of self-regulated learning does not require any special ability or intelligence, 

so any learner can develop an understanding of the strategies involved. It merely requires 

learning the practices and how they benefit the learner and then wanting to implement them. 

Instructors can play a pivotal role in motivating the student to grasp these constructs. According 

to Nilson (2016), research has amassed enough evidence that self-regulated learning enhances:  
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•    Student performance in course work 

•    The amount and depth of student thinking 

•    Student’s conscious focus on their learning 

•    The development of reflective and responsible professionalism. 

One area of improvement is the students’ ability to self-assess their performance. When 

students learn to assess their work accurately — in the same way, that their instructor might — 

they tend to be higher achieving. As noted in the research by Albert Bandura, self-regulation and 

self-efficacy tend to reinforce each other. One outcome of this is successful learners who 

internalize their locus of control and feel empowered to attribute their success and failure to their 

study habits and work ethic rather than blaming external factors. Similar studies, as reported in 

Nilson (2016) indicate that the student’s ability to defer gratification produces improvement in 

adult learner’s behavior and abilities. By deferring gratification, the learner experiences 

improvement in goal-setting, planning, self-esteem, ego-resiliency, stress management, 

educational attainment, and social and cognitive competency. Educators can take heart that 

empowering students to develop self-regulated learning habits is indispensable to produce 

intentional, independent, self-directed, lifelong learners capable of meeting the ever-changing 

demands of the workforce in the future. 

Self-regulation and Creative Problem-solving 

To summarize the role of self-regulation regarding creative problem-solving, design 

students need to be intentional in their pursuit of creative solutions to their design problems. 

They need to understand the problem in all its dimensions and then plan a strategic approach for 

goal setting to arrive at a novel solution. These initial stages require time-on-task and can be 

arduous and often brushed aside by average students. At this early stage of the ideation process, 
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self-regulated students need high self-efficacy regarding their abilities to accomplish the task and 

the self-motivation to persevere by delaying gratification and not procrastinating (Ormrod, 2016, 

Schunk & Pajares, 2005). Self-regulated students must focus their attention on the use of 

effective strategies and tools such as Brainstorming, Free association, Mind Maps, Rhetorical 

devices, SCAMPER (Substitute, Combine, Adapt, Modify, Put to Another Use, Eliminate and 

Reverse), and Starbursting. While using these tools, techniques, and strategies, they need to 

carefully self-monitor their progress, taking notes, and modifying or adapting their strategies. 

Self-regulated learning might not happen in isolation, but in a group setting, so throughout this 

process, they need to seek expert help and feedback. According to Smolucha and Smolucha 

(1988, p.7), “what is needed is a developmental model of teaching creative problem-solving that 

maximizes the social interactions that create the zone of proximal development.” They reference 

creative apprenticeships as a vehicle for young creatives to model the thinking processes of a 

mentor/teacher who is comfortable verbalizing their inner thoughts as they engage a problem. 

Cross-generational interactions where the mentor is successful in conveying their style of 

thought to the learner is meaningful and beneficial to both parties. The elder experiences a sense 

of renewal, and the younger can utilize the shared knowledge for self-development (John-

Steiner, 1992). 

Finally, before committing to a final design, self-regulated learners need to self-evaluate 

to determine if their outcomes meet the challenge and self-reflect to identify the appropriateness 

of their outcomes or if better alternatives exist in their preliminary research. 

Critical Thinking as A Mediator to Creative Problem-Solving 

Critical and creative thinking skills are fundamental human attributes for making sound 

judgments and solving problems. Having the ability to think critically, especially in the academic 
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environment, on a subject and be able to analyze a question, situation, or problem, is what 

enables us to evaluate the accuracy and truthfulness of the information we read, hear [and see] 

(Baker, n.d.). For Baker, critical thinking accomplishes the analytic and problem-defining 

aspects of an issue, but creative thinking allows one to progress toward problem-solving. 

Defining terms such as critical thinking can be challenging not to dumb down nor over 

complicate. Critical thinking can be considered a cognitive and disciplined process of 

competently conceptualizing, applying, analyzing, synthesizing, and evaluating information 

through observation, experience, reflection, reasoning, or communication, as a guide to belief 

and action. Critical thinking transcends domain specificity in that it involves clarity, accuracy, 

exactitude, reliability, relevance, solid reasoning, depth, breadth, and fairness (Scriven & Paul, 

1987). Critical thinking can be used to examine the elements of thought implicit in all reasoning 

such as purpose, problem, assumptions, concepts, empirical basis, implications and 

consequences, varying viewpoints, and frame of reference.  In 1941, Edward Glaser defined 

critical thinking in three ways 1) an attitude of being disposed to consider, in a thoughtful way, 

the problems and subjects that come within the range of one’s experiences, 2) knowledge of the 

methods of logical inquiry and reasoning, and 3) some skill in applying those methods (Glaser, 

1941, p.14). More concisely, critical thinking is self-directed, self-disciplined, self-monitored, 

and self-corrective thinking (Paul & Elder, 2008). Ennis (1991) streamlined the definition of 

critical thinking as “reasonable reflective thinking focused on deciding what to believe or do” 

(p.6).  

To that end, a mature critical thinker advances vital questions and problems, framing 

them lucidly and precisely. They gather and assess pertinent information, using conceptual ideas 

to interpret it effectively and arrive at well-reasoned conclusions and solutions, assessing them 
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against appropriate criteria and standards. A critical thinker in the visual arts needs to think open-

mindedly within unconventional or even unorthodox systems of thinking, identifying and 

assessing their assumptions, implications, and practical consequences and communicate 

effectively with others in figuring out solutions to complex design or visual problems (Paul & 

Elder, 2008). One of the problems inherent in individual thinking, however, is a tendency to be 

biased, uninformed, narrow-minded, or apathetic. Nevertheless, the quality of the product 

produced by designers and visual artists depends on the quality of their thought processes. To 

achieve excellence in one’s design and visual thinking requires systematic refinement of our 

thought processes (Scriven & Paul, 1987).  

Whereas creative problem-solving is most often applicable to thinking something new, 

critical thinking involves the application of thinking something else. Chiat/Day advertising 

executive Craig Tanimoto would phrase that sentiment as “Think different.” Personality and self-

efficacy have much to do with a learner’s ability to think or not think critically. Most critical 

thinkers relish the intellectual challenge a problem presents, and they have the emotional 

fortitude to handle it when they are wrong. Learners are more likely to analyze and criticize new 

information if their epistemic beliefs lead them to believe that even an expert’s understandings of 

a topic are malleable as new information is presented (Ormrod, 2016).  

For teachers to foster critical thinking in the classroom, students need to engage in 

activities where they become cognizant that not all sources of information can be trusted and that 

some sources are blatantly wrong. Likewise, not all approaches to encourage critical thinking are 

practical, and the use of varied strategies is recommended. Paramount to this approach is the 

embeddedness of thinking-skills within a specific domain, such as design, where collaborative 

group work and authentic activities allow and encourage students to think more critically. 
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Teachers should encourage intellectual skepticism by urging students to question their 

assumptions regarding things they read and hear about potential design problems and solutions. 

An excellent example of this construct is the use of lateral thinking problems. Only by 

questioning each piece of information given will a student have any hope of solving the puzzle. 

Teachers should also model critical thinking in the classroom by presenting and working through 

a problem and allowing ample opportunities for students to identify the issues, question their 

assumptions, evaluate the quality and usefulness of the outcomes, and make persuasive 

arguments in support of their ideas. Critical thinking takes much effort on the part of the learner. 

Students also need to work together on similar projects to realize and understand how solving the 

same project in different ways is accomplished (Ormrod, 2016). 

To summarize the importance of critical thinking for design students when confronted 

with the need to conceptualize a solution to a design problem, they must first engage in asking 

open-ended questions that challenge their assumptions concerning the information presented to 

them. Secondly, as the ideation phase commences, they need to categorize and classify the 

information they accrue through their research. Ideation can happen individually or within group 

settings. Working in groups is often more productive than individually as more minds can 

cogitate more effectively (Reiter-Palmon & Arreola, 2015). After exhaustive research and 

ideation development, critical thinking design students need to make decisions regarding the 

appropriateness and novelty of their creative solution, looking for patterns in their thinking and 

their conclusions while comparing their outcomes against existing standards. Each of the new 

constructs involves knowledge, comprehension, and application. The latter constructs require 

more abstraction of thought such as analysis, synthesis, and evaluation consistent with Bloom’s 

revised taxonomy (Anderson & Krathwohl, 2001). 
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The Synergy of Critical Thinking and Self-regulation  

to Promote Creative Problem-solving 

Creative thinking skills may be used to answer such questions as — What if? Why not? 

How can I combine A with B? What am I overlooking? These skills use strategies that allow our 

thinking to surpass the current limitations of a problem and enable us to see past potential 

obstacles to form new solutions. The demands of higher education require practice and 

development of both creative thinking skills and critical thinking skills (Baker, n.d.).  

The connections between critical thinking and self-regulation in an undergraduate design 

student to promote creative problem-solving present several correlations as both theoretical 

constructs operate in a dynamic interactive system of teaching and learning (Phan, 2010). While 

the theoretical models for self-regulation vary, many frameworks assume that self-regulated 

learners engage in cognitive and metacognitive strategies for learning (Vanderstoep, Pintrich, & 

Fagerlin, 1996). By highlighting the interplay of self-regulation and critical thinking on the 

creative thinking process, their correlation might be made evident.  

A synergy of these two constructs will first involve the clarification of the design 

problem (Self-Regulation), planning the appropriate strategies to employ (SR), analyzing the 

extant data (Critical Thinking), determine what is the critical or relevant information (SR) and 

question assumptions (CT) about the design problem to tailor strategies to the specific 

circumstances of the problem (SR). A design study executed by Christiaans (1992) reported that 

“the more time a subject spent in defining and understanding the problem and consequently 

using their frame of reference (SR) to form conceptual structures (CT), the better able they are to 

achieve a creative result” (p.431). This construct of defining and framing the problem is a crucial 

aspect of creativity. Dorst (2001) describes the use of critical thinking skills when refining the 
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formulation of a design problem and the ideation phase by the constant iterations of analysis, 

synthesis and the evaluation processes (SR/CT). As a student progresses to the ideation phase of 

design, they must draw upon the appropriate concept generating strategies (SR), engage their 

prior knowledge (SR), clarify ambiguity (SR/CT), and engage in mental/emotional risk-taking 

(SR/CT) while maintaining the motivation (SR) to persist (SR) in developing numerous 

outcomes (SR/CT) as potential solutions. Young design students often falter at this stage. To 

maintain their high levels of persistence and motivation (SR) they will be required to draw on 

their self-efficacy (SR) while monitoring their progress, i.e., effort, time-on-task, need for help 

(SR) (Phan, 2001). After analyzing their ideas, design students rely on their ability to synthesize 

(CT) the results, evaluating (CT) the ideas for appropriateness and novelty while judging 

(SR/CT) both the outcomes and their metacognitive processes for the success or failure or causal 

attributions (SR) of their creative conceptualization. 

A model (see Figure 2.8) that supports the relationship between the three constructs of 

creative problem-solving, critical thinking, and self-regulation is offered below by Baum-Combs, 

Cennamo and Newbill (2009). They see critical and creative thinking as an integrated skill that 

involves idea generation and evaluation around a core of knowledge. Self-regulation becomes 

the vehicle that monitors and controls the processes while the thinker(s) strives to maintain the 

supportive attitudes, the consideration of multiple viewpoints, and the dispositions needed to 

foster the critical and creative thinking processes. 
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Figure 2.8. The Relationship between Critical Thinking and Creative Thinking and Design.  
Source: https://vtechworks.lib.vt.edu/bitstream/handle/10919/23791/Critical_Creative_Thinking.pdf?sequence=1 

 

Measuring Critical Thinking Constructs in the Visual Arts 

The very nature of art-making requires the artist to confront open-ended and ill-structured 

problems. Students need to consider various content issues that require deep thinking to develop 

solutions. Critical inquiry is needed to develop critical thinking because the interpretation of art 

and design allows for a multiplicity of answers due to the complexity and ambiguity of art 

(Lambert, 2006). Eisner (2003) posits the notion that “Thinking in the arts is a form of 

qualitative inquiry in which sensibility is engaged, imagination is promoted, technique is applied, 

appraisal is undertaken” (p.49). 

The primary tool used to measure critical thinking in a visual arts studio has been the 

art/design critique. Instructors use the critique to take a critical look at the student’s project to 

ascertain if project requirements were met and measure up to the standards of the elements and 

principles of design. It is also used to judge the conceptual depth and meaning-making of the 

visual content presented to address a visual/design problem. The art critique is a “dialogue 
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between instructors and students that engage the different perspectives of the instructor, the 

critiqued student, and the student artist’s peers” according to Terry Barret (2000, p.3). The 

critique employs several evidence-based practices, including active learning, formative 

assessment, and community building. 

The Socratic Method is often used to get the student to think more deeply about the work 

they are presenting and to be critical of classmate’s work. Often the initial dialog will begin with 

a description of what the critic sees in the work on display. Typical descriptive questions may 

include: What objects do you see in the artwork? How would you describe them? The descriptive 

phase is followed by the analysis phase that might posit questions such as: What elements and 

principles of design did the artist employ? Where do you notice them? What do you notice first? 

In the third phase of interpretation, several questions might be: What do you think this piece is 

about? How does it make you feel? Do you agree with the choice of medium? The final phase of 

the critique is the judgment phase and is used to ask questions such as What should other people 

notice about this work? What is worth remembering about this image? 

Measuring Critical Thinking 

A problematic area in the visual arts is the direct measurement of critical thinking 

constructs. While there are several widely used and accepted assessments for critical thinking for 

non-specific disciplines, there is a scarcity of assessment tools that focus primarily on critical 

thinking in art disciplines in higher education. This dearth of critical thinking tests is unfortunate 

as many more are needed to fit the various situations and purposes of critical thinking testing 

(Ennis, 1987a). According to Ennis, no subject-specific critical thinking tests whose primary 

purpose is to assess critical thinking in a subject matter area exist outside of the sciences. His 

observation appears to hold today. 
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Ennis (1993, p.180) asserts that a list of abilities and dispositions should guide 

assessment of critical thinking: 

 1. Judge the credibility of sources. 
2. Identify conclusions, reasons, and assumptions. 
3. Judge the quality of an argument, including the acceptability of its reasons. 

assumptions, and evidence. 
4. Develop and defend a position on an issue. 
5. Ask appropriate clarifying questions. 
6. Plan experiments and judge experimental designs. 
7. Define terms in a way appropriate for the context. 
8. Be open-minded. 
9. Try to be well informed. 
I 0.  Draw conclusions when warranted. but with caution. 
 

Several published tests exist that cover one or more than one aspect of critical thinking (See 

Table 2.1). 

Table 2.1: Annotated List of Critical Thinking Tests Appropriate for Higher Education 

Title Author Date Publisher  
California Critical 
Thinking Skills Test: 
College Level (CCTST) 

P. Facione 1990 The California Academic 
Press, 217 LaCruz Ave, 
Millbrae, CA 94030. 

California Critical 
Thinking Disposition 
Inventory (CCTDI) 

P. Facione &  
N. Facione 

1992 Press, 217 LaCruz Ave, 
Millbrae, CA 94030. 

Cornell Class  
Reasoning Test 

R.H. Ennis, W.L. 
Gardiner, R. 
Morrow, D. 
Paulus, and L. 
Ringel 
 

1964 Illinois Critical Thinking 
Project, University of Illinois, 
13 IO S. 6th St., Champaign, 
IL 61820 

Cornell Conditional 
Reasoning Test  

R.H. Ennis,  
W. Gardiner,  
J. Guzzetta,  
R. Morrow,  
D. Paulus, and L. 
Ringel 
 

1964 Illinois Critical Thinking 
Project, Univer-sity of 
Illinois, 1310 S. 6th St., 
Champaign, IL 61820 
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Cornell Critical 
Thinking Test, Level X 

R.H. Ennis and  
J. Millman 

1985 Midwest Publications, PO 
Box 448, Pacific Grove, CA 
93950 
 

The Ennis-Weir Critical 
Thinking Essay Test 

R.H. Ennis and E. 
Weir 

1985 Midwest Publications, PO 
Box 448, Pacific Grove CA 
93950 
 

Logical Reasoning A. Hertzka and 
J.P. Guilford 

1955 Sheridan Psychological 
Services, PO Box 6101, 
Orange, CA 92667 
 

New Jersey Test of 
Reasoning Skills 

V. Shipman 1983 Institute for the Advancement 
of Philosophy for Children, 
Test Division, Montclair 
State College, Upper 
Montclair, NJ 08043 
 

Tasks in Critical 
Thinking 

 1998 Educational Testing Service, 
Princeton, NJ 08541 
 

Test on Appraising 
Observations 

S.P. Norris and 
R. King 

1983 Institute for Educational 
Research and Development, 
Memorial University of 
Newfound-land, St. John's, 
Newfoundland, Canada, AlB 
3X8 
 

Tests of Everyday 
Reasoning (TER) 
 

P. Facione 2001 The California Academic 
Press, 217 LaCruz Ave, 
Millbrae, CA 94030. 
 

Watson-Glaser Critical 
Thinking Appraisal 

G. Watson and 
E.M. Glaser 

1980 
 

The Psychological 
Corporation, 555 Academic 
Court, San Antonio TX 
78204 

However, none of these critical assessment measures is discipline-specific, certainly not 

related to the visual arts in higher education. Thus, Ennis suggests that it is probably best for 

educators in specific disciplines to make their open-ended assessments. He proposes a format 
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used in the Illinois Critical Thinking Project using the multiple-choice-plus-written-justification 

format. This process used 20 items from the Cornell Critical Thinking Test, Level X, (developed 

by Ennis & Millman, 1985) and requested a brief written justification of the student’s answer to 

each item. While this approach might not be practical for this study, participants were asked to 

complete a Critical Thinking Log for the Final Project using written justification for their 

thinking process (see Figure 2.9). 

 

 

Figure 2.9.  Strong and weak responses to Preparation/Definition Phase of the Critical Thinking Log. 
 

Similarly, a researcher in Malaya, Dr. Chua Yan Piaw, developed what he calls the 

Yanpiaw Creative-Critical Thinking Styles Test or YCREATIVE-CRITICALS, consisting of 34 

items, used to measure creative and critical thinking style of the students simultaneously. This 

test combines elements of The Watson-Glaser Critical Thinking Appraisal and the Torrance Test 
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of Creative Thinking tests. This assessment will be used to measure critical thinking in this 

study, as it incorporates both visual and critical content. 

Cromwell (1992) and colleagues have attempted to synthesize the many complex 

problems presented by defining critical thinking into a working definition applicable to specific 

disciplinary frameworks in personal, academic, and professional settings. They do not envision 

critical thinking as an “add-on,” but see it as integral to learning in any discipline. Educators who 

are concerned with critical thinking skills within their student population must establish clearly 

defined learning outcomes for achieving critical thinking within the course context and develop 

not only mastery assessments for course content but critical thinking goals also. 

Problems that exist with critical thinking tests are budgetary restraints that also restrain 

the purposes that the test can cover. Additionally, most of these published tests are multiple-

choice tests, which are efficient and cost-effective, but limited in comprehensiveness. Feasible 

alternatives are the multiple-choice tests with written justification, essay-style tests, and 

performance assessment. Performance assessments are expensive to conduct and have 

questionable validity unless used on a small scale such as portfolio review, standard in the visual 

arts, but not very comprehensive. They are also more difficult to grade than the commercially 

available prepackaged assessments from Table 2.1. 

The closest instruments that approach critical thinking in the visual arts are art history 

image assessments such as those created by Visual Thinking Strategies, a curriculum and 

teaching method developed by Visual Understanding in Education. The authors of this 

assessment created an image bank and an assessment rubric for measuring critical thinking skills 

in the visual arts based on seven skill sets that include; observation, interpretation, evaluation, 

association, problem-finding, comparison and flexible thinking (Bowen, Greene & Kisida, 



 

 

 

53 

2014). A typical class in a higher education Art History survey course will consist of multiple 

images projected on a screen, often two similar but contrasting images at a time, juxtaposed for 

the student(s) to observe, evaluate and discuss. The ensuing dialog between a student(s) and 

instructor and among students is the extent of the critical thinking process. An exam is likely to 

follow in the next class meeting. The VTS curriculum trains teachers to facilitate discussions 

around specific examples of art using their image database and yearly visits to local, world-class 

art museums. VTS gears their curriculum towards elementary students, but the concept is like 

that used in higher education. The curriculum encourages students to continually search images 

while asking themselves critical thinking questions about art. The questions promote their 

observation skills while focusing their attention on the objects in the image. Active Learning 

takes place —while as a group activity — putting forward many responses and students reflect 

on their responses as they carefully evaluate and synthesize the content while promoting artistic 

growth and critical thinking (Housen, 2001). An exciting outcome of the research conducted by 

Housen is the potential for the transfer of critical thinking to impact students in other social 

settings and other content areas. 

Other possible constructs for measuring critical thinking and creative thinking in art and 

design programs are Inquiry-Based Instruction and Problem-Based Learning (PBL). Art students 

need the ability to address complex problems in their everyday lives, and art educators attempt to 

craft learning activities to help the students engage in creative and critical thinking skills.  

Inquiry-based instruction allows students to address problems with answers that have 

more than one possible resolution as in divergent thinking. Lambert (2006) believes that critical 

thinking skills and the dispositions to support the skills can be developed through aesthetic, 

critical, and creative inquiry. Students need the proper critical thinking dispositions to use 
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existing skills and the willingness to develop new ones. If a student has a critical thinking 

disposition, they can confront complex problems by considering multiple solutions, reflecting on 

them and making informed decisions. Aesthetic inquiry explores the broad questions about the 

meaning, intent, and definition of art. Critical inquiry is the exploration of a specific body of 

artwork, and creative inquiry is the doing or artmaking that explores personal expression and the 

use of visual language. In her research, Lampert (2006) found that college students who were 

exposed to a fine arts curriculum that includes aesthetic, critical, and creative inquiry had 

significantly higher critical thinking dispositions than students without the exposure to the fine 

art curriculum giving them an understanding of alternative vantage points which enabled them to 

make their judgments. 

Problem-Based Learning is another construct to measure critical thinking and differs 

from traditional, teacher-based learning or sage-on-the-stage methodology in that a problem is 

posed to the students to solve. The teacher, as facilitator guides the students to identify what they 

need to know to solve the problem and then the students, usually working in groups, applying 

themselves to solve the problem. Problem-Based Learning has characterized art education for 

decades and is a repackaging of art education that extends back to at least the Bauhaus, a German 

school of applied and fine art education that has been the standard for higher education art 

programs replacing the apprenticeship and guild models of the Industrial Revolution and the Arts 

and Crafts Movement. 

While this research favors approaches like Inquiry-Based Instruction, Problem-Based 

Learning, or even the image-based evaluations used in the Visual Thinking Strategies 

curriculum, they are not practical to incorporate into this research study. For this study and based 

on other similar studies, the use a self-created Critical Thinking Log to track participant’s 
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thinking during the creation of a final project was used to assess critical thinking ability during 

creative problem-solving.  

Prior Literature on the Constructs of this Study 

Several researchers have looked at creative problem-solving over the decades from a 

variety of perspectives, but few have examined the role of creative thinking, self-regulation and 

critical thinking together within the context of the unique population that is the community 

college. Regarding self-regulation, some studies indicate that self-control, self-discipline, 

perseverance, and determination in pursuing long-term goals outweigh IQ as predictors of post-

secondary academic success. The literature contends that self-regulation skill has little to do with 

measured intelligence and can be developed by anyone, according to Schunk and Zimmerman 

(1998). It also states that self-regulated learning is deep, lasting, independent learning that 

requires a range of activities that covers cognitive, affective, and even physical constructs. 

A study by Christiaans (1992) looked at the dependability to assess creativity in design 

projects and the overall ‘quality’ of the finished product. While creativity and critical thinking 

were aspects of the study, the locus of attention was on the final product. This research study is 

focused more on process and strategy. A 2008 study by Selart, Nordstöm, Kuvaas, and Takemura 

examined the role of self-regulation and motivation on creativity examining how reward 

contingencies affect self-determination to perform creatively but come up short on the evaluation 

of design process and the critical thinking that moves the process forward. 

Another study by Puryear (2015) that is closely aligned to this research examined 

metacognition as a moderator of creative ideation and creative production. Although that study 

looks at the role of metacognition in both the creative process and the creative product, it 
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recognizes that a chasm exists between ideas and product that is mostly unexplored. That study 

did not address issues of critical thinking in its assessments. 

There are additional studies devoted to the linkage between creativity and critical 

thinking that either defines the differences and similarities in the two constructs. One study 

looked at the congruence between creative and critical thinking in the arts and sciences. That 

study looked at the creative and critical thinking of a great scientist and a great artist but did not 

address the population in this research (Karakas, 2010). Other research studies (Alias & Hadi, 

2010; Bowen et al., 2013; Lampert, 2006) look at relationships between critical and creative 

thinking but say little to address the factor of self-regulation. 

This research study was intended to add to existing knowledge by examining three 

constructs that are strategical and process-driven and are interrelated for the success of students 

as they attempt to solve problems in the community college environment creatively. 
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CHAPTER 3: METHODOLOGY 

Participants 

Study participants were first-year and second-year students from a community college in 

southeastern Pennsylvania. This convenience sample consisted of students from various 

disciplines at the community college to obtain statistical power and to compare levels of creative 

problem-solving between art majors and non-majors. The age range for the typical freshman and 

sophomore student is 18 – 20 years old, but the community college’s programs generally have 

more significant age variation. No one under 18-years old was permitted to engage in the 

research.  

Following Temple University’s IRB approval, notification was sent out early in the 

Spring 2019 semester for the data collection process to see how many students were willing to 

engage in the study. The notification invited participants by encouraging them to engage in 

research aimed to improve student creative problem-solving abilities. Students were invited to 

participate in the study using the institution’s learning management system, Canvas, contained 

within the college’s online portal. The invitation also came from course instructors, by visits I 

made to instructor’s classrooms to recruit participants and by printed notices posted throughout 

the institution. Participants in the research study were offered compensation incentives via a $30 

Amazon gift card, a digital art print, and several faculty members agreed to recruit participants 

by offering extra credit to any student who completed the entire study. The recruitment efforts 

attracted 201 students who made contact via email to express their interest in the research. As I 

received student emails, I randomly assigned a participant to the treatment group and then to the 

control in sequential order. As I placed participants into the respective groups in Canvas, they 

were given access to download and digitally sign a consent form required by the community 
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college’s IRB. If a student had a problem signing the form digitally, they could print and sign the 

form and return it to my college mailbox or photograph the form and return it via email. I 

received signed consent forms from 157 participants.  Of those, 80 participants were randomly 

assigned to the treatment group, and 75 participants randomly assigned to the control group. Data 

were analyzed on 137 participants who completed most of the instruments by the study deadline. 

The actual number of students to complete every aspect of the study, including the final design 

project was Treatment Group, 23 participants, and Control Group, 26 participants. 

Participant Demographic Data 

The sample of undergraduate participants (n=137) indicated that 99 females, 36 males 

and two participants listed as “other,” completed the demographic questionnaire. They described 

themselves as White (53% of the sample), African-American/Black (21.2%), Hispanic/Latino 

(8%), Multiracial (8%), Asian/Pacific Islander (7.3%) and Native American/American Indian 

represented (1.5%) with one participant not listing an ethnicity (0.7%). Age, as indicated by Age 

Group, shows that 52 participants were “25 and over” (38%), 33 were in the “20-21” age group 

(24%), 26 were “22-24” (19%) and 26 were “18-19” (19%) of the sample. The martial status of 

the sample indicated that 114 are single (83%), 17 are married (12.4%) and four are divorced 

(2.9%). The study attracted 102 (75%) non-art majors and 35 (25%) art majors. Second-year 

students comprised 80 participants (58%) while 57 first-year participants (42%) made up the 

sample. 

Other note-worthy demographics reveal that 91participants (86%) work off-campus, 37% 

of those work more than 30 hours/week. Participants who work on campus represent 14 

individuals (10%) in the sample. Because this study encouraged students to use whatever art 

materials they had access to or could afford, the study asked if a participant owned a computer 
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with the Adobe Creative Suite software, a platform widely used in graphic design. The difference 

between those who did and did not own the software was nearly equal with 67 participants 

reporting YES (48.9%) and 69 participants reporting NO (50.4%) and one participant not listing 

(0.7%). The questionnaire also asked for the parent’s level of education and if the participant 

lived in a sponsoring school district. Students living in sponsoring school districts pay the lowest 

tuition rate at the college. I decided this information was not as relevant to the study, and I am 

not reporting those findings. APPENDIX M contains the Demographic Survey questions. 

Research Design   

This study employed a quantitative cross-sectional, experimental research design using 

three independent variables: creative thinking [divergent thinking and convergent thinking] 

skills, self-regulation, and critical thinking style and one dependent variable, creative problem-

solving to answer the research questions. The study’s primary purpose was to investigate how 

the independent variables, both singularly and in combination, are related to levels of creative 

problem-solving. The study used a variety of educational experiences in the forms of online 

videos and informational papers as the educational intervention treatment. Three separate course 

shells in the learning management system contained the learning materials for the intervention 

giving participants access to 1) the consent form, 2) the treatment group, and 3) the control 

group. Levels of creative thinking, self-regulation, and critical thinking were measured using the 

following instruments; the Alternative Uses Test (divergent thinking), the Remote Associates 

Test (convergent thinking), the Metacognitive Awareness Inventory (self-regulation) and the 

Yanpiaw Creative-Critical Thinking Styles Test (creative and critical thinking) as pre-/post-tests. 

A final student design project (DV) was given as a post-test only instrument used to measure 

creative problem-solving (Figure 3.1).  
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Participants were placed into the respective study groups using random assignment. 

Participants were assigned to a group in sequential order as they gave notification of their intent 

to engage in the study. I would then send the director for Canvas at the community college the 

respective student’s email address to enroll them into the study and indicate which group they 

were assigned to based-on the sequential order from an Excel database I kept as the participants 

were being recruited. The database was used to record student names, email addresses, college 

ID, and a unique study code identifier, so all other forms of identification could later be stripped 

away from the statistical data. I also used the database to track when they first notified me during 

the recruitment phase, which group they were assigned to, their college major, when the consent 

form was signed, when I notified Canvas to assign them to the study group, when group 

assignment was confirmed and a list of instructors that should to notify when they completed the 

study. 

Participants could access the survey instruments and workshop training sessions by 

logging into the group module they were assigned to and progress through the content at their 

own pace. Each course shell for the treatment and control groups was comprised of eight 

modules and the estimated time to complete the course content was eight hours or longer based 

on the estimated time to complete the instruments as described by the developers of the tool, the 

time allotted to watch the individual videos, the estimated time to read the study materials, and 

an estimate of time to complete the final project. 

Measures 

The quantitative, experimental research design used a pre-test/post-test design with a 

treatment group and a control group as illustrated in Figure 3-1 below.  



 

 

 

61 

Groups Randomized 
assignment 

Pre-Test Treatment Post-Test 
Outcome 

  Alternative Uses 
Test (Divergent 

Thinking) 
 

Remote 
Associates Test 

(Convergent 
Thinking) 

 
Metacognitive 

Awareness 
Inventory 

 
Yanpiaw 

Creative-Critical 
Thinking Styles 

Test 
 
 

Educational 
Intervention   

 
 
 

No 
Educational 
Intervention 

 
IV 

Alternative Uses 
Test (Divergent 

Thinking) 
 

Remote 
Associates Test 

(Convergent 
Thinking) 

 
Metacognitive 

Awareness 
Inventory 

 
Yanpiaw 

Creative-Critical 
Thinking Styles 

Test 
 

Final Design 
Project (DV) 

 

Group 1 R O1 X O2 

Group 2 R O1  O2 

 
Figure 3.1. Experimental Design Diagram 

Creative Thinking Measures 

The creative thinking measures used in the research design assessed the student’s ability 

to think creatively using both divergent and convergent thinking techniques. An initial position 

taken by researchers in creative thought was that divergent and convergent thinking were 

separate, even mutually exclusion positions. However, university studies indicate that gifted 

students can produce both singular and varied information. Cropley pointed out that both 

methods of thinking lead to knowledge production. The qualitative difference is that divergent 

thinking involves the production of variability, and convergent thinking produces singularity 

(Cropley, 1999).  
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Divergent Thinking. Divergent thinking is an important measure to assess an individual’s 

ability to think of many possible answers/solutions to a given problem. These divergent thinking 

abilities link to creative problem-solving by allowing students to discover solutions to problems 

that are novel and beyond cliché. Divergent thinking is a cognitive process that should lead to 

original ideas and according to Runco and Acar (2012) can “lead directly to testable hypotheses 

and allows reliable assessment of the potential for creative thought” (p. 66). In this paper, the 

term ‘potential’ is often used, as in both creative potential and critical thinking potential. This 

study sought to identify indicators of both creative thinking and critical thinking as mediators of 

creative problem-solving and how a student’s prerequisite skill of self-regulation might allow 

them to use these constructs effectively. Tests of divergent thinking are useful for estimating the 

potential for future creative performance, although not perfect, no test is, in combination with 

several divergent measures and convergent measures can start to form an accurate, objective 

measure of potential (Runco & Acar, 2012). 

Flexibility of thinking is essential to designers in the early stage of the design process to 

try to exhaust the number of associations linked to the content of the design problem. Ideation 

can be conducted through individual or group brainstorming and free association or other 

creative thinking strategies. Solutions to design problems often begin as word or concept 

associations and are later developed into visual representations.  

Alternative Uses Test. The divergent thinking measures for this study incorporated the 

Wallach and Kogan Alternative Uses Test (Flexibility of thinking).  The Alternative Uses Test 

was initially developed by J.P. Guilford in 1967 and is still widely used in research to measure 

creativity. It measures flexibility of thinking through verbal associations by making comparisons 

between the different ways one might use an object. The test asks participants to think of as 
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many possible non-obvious uses for an everyday object such as a ping pong ball. Participants are 

timed and asked to create an extensive list of possible uses within the time allowed. The results 

of this test measure four sub-categories of divergent thought: 

    Fluency – the number of alternative ideas; 

    Originality – how unusual the ideas are, as in ‘thinking differently’; 

    Flexibility – the scope of ideas, different categories or domains; 

    Elaboration – how well developed the ideas are, how detailed. 

This study initially listed four items for this measure, four in the pre-test and four in the 

post-test with no time limitation. However, due to researcher error, only two items were used in 

the final analysis of the pre-tests and post-tests for both groups. The original concept was to have 

four different items, a ping pong ball, a paper clip, a broom and a fish hook on the pre-tests, then 

change two of the items on the post-test by removing the paper clip and broom and substitute a 

spoon and a car tire. The pre-test and post-tests were handled correctly for the treatment group, 

but the control group mistakenly received the pre-test twice as in Figure 3-2.   

GROUP ITEM 1 ITEM 2 ITEM 3 ITEM 4 

Treatment Pre-test Ping Pong ball Paper Clip Broom Fish Hook 

Treatment Post-test Ping Pong ball Spoon Car Tire Fish Hook 

Control Pre-test Ping Pong ball Paper Clip Broom Fish Hook 

Control Post-test Ping Pong ball Paper Clip Broom Fish Hook 

 
Figure 3.2. Alternative Uses Test. Pre-test and Post-test Items. 
 

As a result, the items Ping Pong Ball and Fish Hook were the only two items analyzed 

for the pre- and post-tests for both groups. Despite the error, this worked out well as it is rare to 

ask a group to elaborate on four separate items considering the administration of the other 
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measures. As detailed below, the assessment procedures for this measure are tedious, and two 

items appear to be enough to evaluate the participants on fluency, originality, flexibility, and 

elaboration. 

Scoring the Alternative Uses Test  

Compared with the other testing instruments used in this study that have a limited number 

of answers per test, the Alternative Uses Test is an open-ended answer test. It can be used to 

assess the relationship between fluency (quantity of ideas) and novelty of ideas (originality). 

Arriving at a good idea is only possible by having many ideas according to Nobel laureate Linus 

Pauling, and research has supported this finding (Diehl & Stroebe, 1987; Paulus, Kohn, & 

Arditti, 2011). 

The process for evaluating the Alternatives Uses Test followed the work done by Caitlin 

Dippo and Dr. Barry Kudrowitz at the University of Minnesota Twin Cities. They relied on the 

relationship between fluency and novelty as visualized as a curve called the ideation function. 

This approach is based upon Bounded Ideation Theory that depicts ideation function as a positive 

“s-curve.” The quantity of good ideas progressively grows as the problem is better understood 

but starts to trail off as the participants get exhausted (Briggs, 2007).  The scoring used the 

“Standard Definition of Creativity” (Runco & Jaeger, 2012), as “novelty being the fundamental 

requirement and effectiveness is the second factor, depending on what is being evaluated” 

(Dippo, 2013, p.428). 

While several participants gave one or two answers for each item on the test, several 

other participants gave 25 or more answers. To arrive at single score for each participant, I had to 

look at the number of responses given by each participant (fluency), how novel or original each 

response was when compared with other responses (originality), how different the responses 
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were from each other (flexibility) and how many words were used to describe each response 

(elaboration). The fluency score was the total number of different responses by a participant. 

Novelty (originality) of answers was scored on a 5-point scale with a score of 1- “very obvious,” 

2 - “somewhat obvious,” 3 - “expected,” 4 - “somewhat expected,” and 5 - “unexpected.” The 

novelty score was divided by the fluency score to arrive at an average novelty score. The order in 

which the participants listed their responses was preserved.  

Categorizing Responses 

Because participants might say or mean the same thing but use different words/phrase, 

e.g., “play ping pong,” “ping pong,” “table tennis,” or “play with the ball” all having a similar 

meaning, keywords were created for each response. The previous examples might all share the 

keyword “pong.” Examples of several different keywords found in the test were; “pong,” “toy,” 

“game,” “decoration,” “projectile,” “massage,” and so on. The most common keywords are 

found in Figure 3.3.  

 

Figure 3.3. The most common keyword responses 
 

Figure 3.3 should extend farther to the right to account for all 133 unique keywords, but the cut 

off occurred at less than a 3% occurrence. Those keywords below 3% represent unique 
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responses. The list of unique keywords was simplified into a list of “generalized functions.” An 

example of this approach is a participant might have responses that mention playing ping pong, 

using the ball like a cat toy or making up another type of game, all of which could be categorized 

with the generalized function code of “PLAY.” The generalized functions were further narrowed 

down into 19 “unique generalized functions.” Those unique generalized functions are in Figure 

3.4.  

  

Figure 3.4. The unique generalized functions 
 
 

The unique generalized functions were attributed to each participant’s answer from which 

the flexibility score was ascertained. The number of unique generalized functions became the 

Flexibility score. Elaboration scores were derived by counting the total number of words used by 
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a participant in their actual responses. An example of a low elaboration score for the ping pong 

ball was generally the most obvious answer, “Play Ping Pong.” A high elaboration score was “I 

have a vacuum with an air exhaust funnel so I can balance light things like ping-pong balls in the 

air and watch it move around.” A sub-total of the average number of words per response was 

multiplied by the fluency score to score the elaboration dimension. That sub-total was then 

referenced against an elaboration table that scored a 1-word answer as 1-point, 2-word answers 

as 2-points up to 6- or more-word answers receiving the maximum 6-point score. A final score 

was developed by adding the components, Fluency, Originality, Flexibility, and Elaboration 

together.  

Reliability. Historically speaking, reliability measures for divergent thinking tests are 

generally high. Reliability is the stability or consistency of a test result or score. Interrater 

reliability for divergent thinking tests as established by Wallach and Kogan (1965) is .92. 

Interitem reliability for non-specific divergent thinking instruments is generally >.70. Wallach 

and Kogan (1965) report using Spearman-Brown Split-Half Reliability Coefficients for their 

creativity instruments. They report coefficients for the Alternative Uses–Uniqueness (originality) 

as .87 and Alternative Uses–Number (fluency) as .93.  

Convergent Thinking. The Remote Associates Test (RAT) was administered as a pre-test 

and post-test to assess the participant’s ability to think convergently. Mednick (1962) published 

the original form of the Remote Associates Test in 1962 in which the participants are presented 

with three stimulus words and asked to come up with the word that associates the three together. 

French mathematician, Henri Poincaré asserted that the “making of new combinations of 

associative elements which are useful is what creativity consists of” (Mednick, 1962, p. 220). 

Mednick indicates three ways that creative solutions may be found through association — 
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serendipity, similarity, and mediation. “Serendipity” is the accidental discovery of solutions as in 

the discovery of penicillin. “Similarity” is exemplified in the juxtaposition of elements or objects 

that exploit homonyms, rhythm or similarity of structure or form. “Mediation” can be employed 

in areas of study to bring together common elements where the use of symbols is involved. The 

more associations that are evoked by a problem, the more likely a mediating bridge will be 

constructed to another element resulting in a new combination (Mednick, 1962). 

 Like the divergent thinking test, the RAT is a verbal measure. The instrument measures a 

student’s ability to make associations between groupings of three words and then come up with a 

new word that is most strongly associated with the three words in the group. In the example used 

in this study, the words “cottage,” “swiss,” and “cake” are given along with the answer that is 

common to the three words, “cheese.” In his research paper, Mednick suggests that all creative 

thinking “consists of forming mutually distant associative elements into new combinations which 

are useful and meet specified as well as unforeseen requirements” (Mednick, 1962, p. 221). A 

revised version of the RAT was developed by Bowden and Jung-Beeman (2003), consisting of 

144 compound remote associate problems, a subset of RAT problems, for the study of insight 

problem-solving. The developers’ aim was for a more consistent task where the solution word 

would be related to the stimulus words by the formation of a compound word for each stimulus 

word in the triad. An insight problem requires the participant to shift their perspective and view 

the problem in a novel way to solve the problem. Lateral thinking puzzles are also examples of 

insight problems, e.g., A man pushed his car. He stopped when he reached a hotel at which point 

he knew he was bankrupt. Why? 

While Mednick believed that the RAT was valid for testing creativity in all fields of 

endeavor, the test has come under much scrutiny for its validity. Researchers have pointed out 
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that it may be beneficial for its sensitivity to language skills where the most common response is 

the correct response, but the words are not linked together in a conceptual way. However, it is a 

goal of the design student to arrive at a solution to a design problem, after the consideration of 

many options, looking for the best fit and this can most often be accomplished through 

associational thinking as exemplified in the Remote Associates Test. 

For this study, the RAT used 30, three-word combinations on both the pre-test and post-

tests. The pre and post-tests shared most word combinations, but the post-test used several 

different word combinations. Both tests were identical in that each test used ten “very easy” 

three-word combinations, eight “easy” combinations, eight “medium” combinations, and four 

“hard” word combinations. The participants either answered correctly or incorrectly based on the 

answers supplied through online versions of the RAT. Participants were given credit for correct 

answers even if their spelling was incorrect. The RAT was the only test with a time limit to 

complete the answers within 25 minutes. 

Reliability and Validity. Early reliability measures using the Spearman-Brown coefficient 

report a coefficient of .91. While Mednick believed the RAT could be used to test creative output 

in a variety of academic disciplines, its validity has garnered much scrutiny with Worthen and 

Clark (1971) claiming it is more representative of language skills than creative potential.  

BTW – The man pushing his car to a hotel and then realizing he was bankrupt – He was 

playing Monopoly! 

Additional creativity measure 

The final creativity measure was a final design project (post-test) to assess the success of 

the intervention workshops to think creatively and conceptually. A suitable project was required 

for students in each discipline due to the potential disciplinary diversity of the sample. The 
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design project was designed to encourage students to think creatively, use self-regulation skills, 

use critical thinking, and model their creative problem-solving skills.  

Final Project: “Social Justice: Poster Project” Description 

The instructions for the final projects are as follows: 

We live in a troubled world filled with social issues that often go unresolved due to man’s 
predilection to be and act inhumanely. You can think of social justice in terms of the 
distribution of wealth, opportunities, and privileges within a society. It is a concept of fair 
and just relations between the individual and society. Several examples of social justice 
issues could be “white privilege,” religious freedom, or mass incarceration. This project’s 
theme of “RACISM” is broad-based and open-ended, which allows a student to choose 
and interpret a conceptual approach to highlight an important social issue. Your task is to 
develop ideas to visually challenge the perception of racism, promote social change, and 
give your voice to this issue. Participants will be asked to chart their ideation stages, to 
save all aspects of their visual thinking process and to chart their self-regulation and 
critical thinking stages during the creation of this project. 
 
  The outcomes for this project were rated by three art/design faculty teaching at the same 

community college in southeastern Pennsylvania. One rater was a full-time faculty member who 

teaches both basic design and advanced fine art courses; the second rater was an adjunct 

instructor teaching graphic design courses at the college and runs a graphic design business. The 

third rater teaches graphic design courses and coordinates the graphic design program at the 

college. Raters received training in divergent and convergent thinking, the use of critical thinking 

skills and self-regulation strategies, idea fluency, and idea novelty. They were given training in 

the use of the project rubric that assessed six stages of the design process, four levels in the use 

of a Strategy Evaluation Matrix for metacognition and two measures of critical thinking 

(Appendix L). The Final Project assessed creative thinking skills, the design process, critical 

thinking (as defined by Bloom’s Taxonomy), the novelty of solution, and the self-regulation 

strategies used to arrive at the final solutions. Poster examples are contained in Appendix Q. 
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Self-Regulation Measures 

The Metacognitive Awareness Inventory (MAI) developed by Schraw and Dennison 

(1994) was used to assess the student’s knowledge and regulation of cognition (Appendix D).  

The MAI was administered along with the creativity measures as both a pre-test and post-test 

measure. Creative development is a personalized endeavor where individuals need the capacity 

to transform information with different outcomes in mind based on personal preference (Puryear, 

2015). Creative ideation measures can be distinct from the evaluation of creative products and 

researchers can consider the role of internal processing as a moderator of the ideation process 

through processes like the cognitive-creative sifter model (see Figure 3.5).  

 

 
 
Figure 3.5. Cognitive-Creative Sifter Model. Adapted from “"Metacognition as a Moderator of Creative Ideation and 
Creative Production" by Jeb S. Puryear, 2015, Creativity Research Journal,27(4), p.335.Copyright # Taylor & Francis 
Group, LLC. 

 

To further conceptualize the metacognitive construct of self-regulation, John Flavell 

views metacognition as interrelated in four ways: metacognitive knowledge, metacognitive 

experiences, goals/tasks, and actions/strategies (as cited in Puryear, 2015, p. 336; Flavell, 1976). 
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Furthermore, Flavell sub-divides metacognitive knowledge into knowledge of persons, 

knowledge of tasks, and knowledge of strategies. 

The MAI is a self-report measure with 52 items in a true-false format. The measure 

contains eight subconstructs that measure: declarative knowledge, procedural knowledge, 

conditional knowledge, planning, information management strategies, comprehension 

management, debugging strategies, and evaluation. These subconstructs are defined as: 

DECLARATIVE KNOWLEDGE:  

• The factual knowledge the learner needs before being able to process or use critical 
thinking related to the topic. 

• Knowing about, what, or that. 

• Knowledge of one’s skills, intellectual resources, and abilities as a learner. 

• Students can obtain knowledge through presentations, demonstrations, discussions. 
 

PROCEDURAL KNOWLEDGE: 
• The application of knowledge for the purposes of completing a procedure or process. 
• Knowledge about how to implement learning procedures (e.g. strategies). 
• Requires students know the process as well as when to apply process in various 

situations. 
• Students can obtain knowledge through discovery, cooperative learning, and problem 

 solving. 
 

CONDITIONAL KNOWLEDGE: 
• The determination under what circumstances specific processes or skills should 

transfer. 
• Knowledge about when and why to use learning procedures. 
• Application of declarative and procedural knowledge with certain conditions 

presented. 
• Students can obtain knowledge through simulation. 

 
PLANNING: 

• Planning, goal setting, and allocating resources prior to learning. 
•  
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INFORMATION MANAGEMENT STRATEGIES: 
• Skills and strategy sequences used to process information more efficiently (e.g., 

organizing, elaborating, summarizing, selective focusing). 
 

COMPREHENSION MONITORING: 
• Assessment of one’s learning or strategy use. 
 

DEBUGGING STRATEGIES: 
• Strategies used to correct comprehension and performance errors. 
 

EVALUATION: 
• Analysis of performance and strategy effectiveness after a learning episode. 

(Schraw & Dennison, 1994). 

 

This study did not look at all aspects of metacognition; instead, it focused on those tasks, 

strategies, and knowledge associated with self-regulation concerning cognition, behavior and 

affect and the relationship between those strategies and creative problem-solving. 

Like creative thinking, self-regulation, too, is a process. According to the social cognitive 

researcher, Barry Zimmerman (2000, p.14), “self-regulation refers to self-generated thoughts, 

feelings, and actions that are planned and cyclically adapted to the attainment of personal goals.” 

Zimmerman defines self-regulation in terms of actions and processes where the quality and 

presence of those processes depends on beliefs and motives as distinctive from being a trait or 

ability. An individual, through “personal agency,” may self-regulate on one type of performance 

but not another. Their self-regulated ability to plan for and study for an exam may not equate to 

strategies needed to conceptualize creative solutions to design problems. The self-regulated 

design student acquires the declarative knowledge concerning the topic of the design problem, 

demonstrates the understanding and implementation of the procedural knowledge to advance the 

creative ideation process, determines the circumstances to employ specific strategies to create the 
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design, plans the design steps, sets goals and deadlines, organizes and elaborates on design 

thinking outcomes, reflects on personal strengths and strategy use, and evaluates the final 

solution and personal performance to bring the design project to conclusion. 

According to Schraw and Dennison (1994), the MAI measures two kinds of 

metacognitive knowledge reliably, the knowledge of cognition and the regulation of cognition. 

Knowledge of cognition corresponded to what students know about themselves, strategies, and 

the conditions where self-regulation strategies are most useful. Regulation of cognition 

corresponded to knowledge about students planning, strategy usage, monitoring and correction 

of comprehension errors, and evaluation their learning. Since these factors proved to be 

intercorrelated in Schraw and Dennison’s research, it suggests that knowledge and regulation 

may work in harmony to support student’s self-regulation. 

Reliability: Using knowledge of cognition and regulation as two factors for Cronbach’s 

alpha, Schraw and Dennison (1994) report a coefficient of .88 for the two factors and a 

coefficient of .93 for the entire instrument. 

Critical Thinking Measures 

Creative thinking and critical thinking are not the same constructs, yet there are 

similarities between them. Both cognitive activities involve posing questions, whereas creative 

thinking strives to generate ideas, and critical thinking strives to judge those ideas. Creative 

thinking is used to image possibilities, and critical thinking considers different perspectives. The 

first brainstorms solutions, the latter identifies the pros and cons. Creative thinking elaborates 

and improvises; critical thinking determines causes and predicts effects. Creativity uses intuition; 

critical thinking draws conclusions (Phelps, 2015). 
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Activities that require design students to solve design problems and answer questions or 

address ambiguities where more than a single solution or answer is needed can encourage critical 

thinking in students (Housen, 2002; King 1990; Lampert, 2006). Researchers have defined 

critical thinking in several ways that may vary within a discipline. Several described it as 

thinking, which is focused on the evaluation of various alternatives (Ennis, 2002, Paul, Elder & 

Bartell, 1997). Scriven and Paul (1987, p.1) define it as “an intellectually disciplined process of 

actively and skillfully conceptualizing, applying, analyzing, synthesizing and evaluating 

information gathered from observation, experience, reflection, reasoning or communication as a 

guide to belief or action.” Two other concise and simplified versions are offered by (Beyer, 

1995, p.8) as “meaning to make reasoned judgments” and (Ennis, 2002, p.1) as “reasonable 

reflective thinking focused on deciding what to believe or do.”   

Critical thinking style, as assessed in this study by the Yanpiaw Creative-Critical 

Thinking Styles Test, is slightly different from having the overall ability to think critically as it 

focuses on the inclination to use whatever existing critical thinking skills a student might possess 

(Facione, Giancarlo, Facione, & Gainen, 1995). Students who approach learning experiences 

with an inclination for accepting many possible solutions to complex problems exhibit critical 

thinking style or disposition. This disposition appears to be linked to the creative thinking skill of 

divergent thinking, the search for many possible solutions. According to Lambert (2006), both 

creative thinking skills and critical thinking style can be facilitated through aesthetic, critical, and 

creative inquiry. In her research, Lambert found that students exposed to fine art instruction that 

includes aesthetic, critical, and creative inquiry had significantly higher critical thinking ability 

than non-art majors. Researchers identified “habits of mind” in students with high arts exposure, 

such as understanding multiple vantage points, as being closely aligned with critical thinking 
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competencies and dispositions (Lambert, 2006). These abilities and dispositions in young adults 

enhance their ability to be reflective (self-regulation skill) when challenged with open-ended 

questions. Research conducted by Allison King (2002) has also shown that students who are 

required to reflect upon and resolve various perspectives and solutions through questioning have 

exhibited higher order thinking with open-ended and ill-structured problems. She also notes the 

importance of teacher guidance to help students from reverting to just one answer to a problem 

and encouraging them to work out various and opposing viewpoints. Housen (2002) also uses 

question stems like King to motivate students to use cognitive processes to cite evidence when 

evaluating artwork by close observation of the work and reflecting on their reactions to the work 

(metacognition). To facilitate open-ended critical and aesthetic discussions, Marilyn Stewart 

(1997) has developed a list of guiding questions that cover definitions of art, types of art, art 

makers, art responders (critics), art contexts and art experiences. She asserts the crucial role of 

art instructors to guide the discussions but also clarifies the role the student must assert as active 

participants in asking for clarification, supporting their viewpoints with evidence, suggesting 

alternative viewpoints and summarizing their opinions. This study coached participants in the 

treatment group to use critical thinking questions as a strategy to monitor and help unravel their 

final design projects. 

The Yanpiaw Creative-Critical Thinking Styles Test (also referred to as YCREATIVE-

CRITICALS) was used as a pre-test and post-test for both groups to assess the participant’s 

predilection to think critically. This measure was selected because it uses criteria found in both 

the Torrance Test of Creative Thinking (TTCT, Torrance, 1982) and The Watson-Glaser Critical 

Thinking Appraisal (WGCTA, Watson & Glaser, 1980). It was also selected because it was more 

affordable as compared to the California Critical Thinking Disposition Inventory, which was the 
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initially intended measure for critical thinking in this study. The YCREATIVE-CRITICALS uses 

34-multiple-choice questions with Question 34 being the same as the Alternative Uses Test and 

was removed for this study to avoid overlap. Twenty-four of the questions are two choices (A, B) 

multiple-choice questions, one question has three choices (A, B, C), five offer four choices, two 

are five-choice questions, one with six and one question offers twelve possible answers. With 

many of the questions, participants can select multiple answers. The answers to the questions 

have various numeric values based on a scoring indicator or continuum that has lower scores 

representing creative thinking, middle scores represent balanced thinking and higher scores 

represent critical thinking as in the chart below (Figure 3.6). 

 

Figure 3.6: YCREATIVE_CRITICALS Scoring Indicator. Adapted from "The Yanpiaw Creative-Critical Styles Test" by 
C. Yan Piaw,2001, Creative and Critical Thinking Styles, p.16. 
 
 

Reliability: According to the test developer (Piaw, 2010), two studies conducted three 

months apart indicate the product-moment reliability coefficients were .90 (total score), .81 

(critical thinking style), and .85 (creative thinking style), all of them were at the level of 

significance p< .01 for the initial testing. The second test was conducted with 18-year-old 

students, and the results indicate the product-moment reliability coefficients were .91 (creative 

thinking style) and .87 (critical thinking style), both at the level of significance p< .01. 

Construct Validity: Pearson correlations indicated certain trends, i.e. the scores of 

creative thinking style of the YCREATIVECRITICALS test was correlated positively with the 
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Torrance Tests of Creative Thinking index (r = .51, p< .05) and its four components, while the 

scores of critical thinking style of the YCREATIVE-CRITICALS was correlated positively with 

the Watson-Glaser Critical Thinking Appraisal index (r = .53, p< .01) and its four components. 

Educational modules 

The educational modules were used as training and intervention strategy to assess if 

additional insight into creative thinking, self-regulation strategies, and critical thinking 

disposition would have an influence on creative problem-solving. The Canvas training modules 

were made available to participants after all participants completed the demographic survey 

(Appendix J) and the required pre-tests. 

Treatment Group Modules 

The Treatment Group Modules consist of online training delivered via the college’s 

learning management system (LMS) Canvas and include training in creative thinking, self-

regulation strategies, and critical thinking strategies. Lessons on the appropriate use of art 

materials and the software programs that participants might choose to use for the final project 

were also included in these sessions. The Treatment Group received six new videos that covered 

more in-depth information on creative thinking, self-regulation, critical thinking, and poster 

making. They also received three additional handouts on creative thinking strategies.  See 

Appendix J for a chart of all the training materials for the treatment group. 

Control Group Modules 

The Control Group Modules consisted of online training modules delivered via the 

college’s learning management system (LMS), Canvas. The online sessions included training in 

basic design theory, the appropriate use of art materials, and the software programs that 
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participants might choose to complete the final design projects, withholding detailed information 

on creative thinking, self-regulation and critical thinking training available to the treatment 

group. See Appendix K for a chart of all the training materials for the treatment group. 

Procedures 

The treatment in this study is an educational intervention created to enhance student’s 

creativity.  

Treatment Group. The treatment group receiving the educational intervention underwent a series 

of instructional modules (APPENDIX J) delivered online via the college learning management 

system, Canvas.  

Instructional Module 1: This module contained seven videos on graphic design/processes.  

Instructional Module 2: Module 2 for the Treatment Group served as the intervention treatment 

for creative thinking using an instructional video titled Creative Thinking Skills from Films on 

Demand covering the topics 1) An Introduction to Creative Thinking, 2) Creative Thinking 

Models, 3) Develop a Questioning Mindset, 4) Generate Ideas and Responses, 5) Challenge, 

Test, and Re-Invent Ideas, and 6) Enhance Creative Thinking Skills. Total run time was 25 

minutes, 48 seconds.  Instructional materials covering creative thinking exercises were made 

accessible to the students that explain brainstorming, free association, mind-mapping, the 

SCAMPER Technique, and Starbursting (Figure 3.7) to support the video instruction. Also 

embedded in this training module were informational documents and examples of the use of 

rhetorical devices for communication design — for example, the use of metaphor or hyperbole. 

By employing the creative thinking strategies listed above, making them more overt and 

grounding them in relevant research and practice via examples, the study’s goal was to make 

them a “habit of mind” for the participants as they encounter the final design projects. Brief quiz 
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questions followed the videos that had to be answered correctly to progress to the next video. 

The quizzes were not graded or used as data in the study. The brief quizzes acted as formative 

assessment tools to scaffold the participant’s understanding of the material and to provide some 

measure of engagement with the video. 

 

      

 

 

 

        

 

 

 
CREATIVE STRATEGIES 

 
Figure 3.7: Development of Creative Strategies 
 
 

Instructional Module 3: Module 3 for the Treatment Group served as the intervention treatment 

for self-regulation. This module provided the participants with strategies to be more effective 

learners and disciplined designers. These strategies were introduced through a video presentation 

entitled “Self-regulated learning strategies” (Qutub, 2014), which is an overview of self-

regulated learning strategies for successful students lasting approximately 5-minutes. A brief 

outline of self-regulation strategies was provided to support the video. An online quiz was used 

to assess the participants understanding of the content and participants will track their use of 
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strategies during the project phase of the educational intervention using the Strategy Evaluation 

Matrix (SEM) below (Figure 3.8). 

STRATEGY How to Use When to use Why to use 

    

    

    

    

 

Figure 3.8. Strategy Evaluation Matrix (SEM).   Adapted from "Promoting general metacognitive awareness" by G. 
Schraw, 1998, Instructional Science, 26, p.120.  Copyright 1998 Kluwer Academic Publishers. 
 
 
An explanation of how to use the Strategy Evaluation Matrix was available to the participants via 

this module. See Appendix N. 

Instructional Module 4: Module 4 for the Treatment Group served as the intervention treatment 

for Critical Thinking. The video components include a brief 4-minute introduction to critical 

thinking skills using Bloom’s Taxonomy (DeLaFleur, 2015), a 2-minute 45-second video titled 

“NC State TH!NK: Critical + Creative Thinking Process” and a 4-minute, 30-second video titled 

“5 tips to improve your critical thinking - Samantha Agoos.” Printed resources were available 

online for the participants to reinforce the content found in the videos. A brief quiz followed the 

video to assess the participants understanding of the content and engagement with the video, 

ungraded, and not assessed as data for the study. 

Instructional Module 5: The Treatment Group post-tests.  

Instructional Module 6: Basic information covering poster design was covered. 

Instructional Module 7: The project brief for the final project was delivered via this module. A 

scoring rubric for the final project was made available to the faculty raters (Appendix L). 
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Control Group. The Control Group for this educational intervention also received seven modules 

of instruction following the introductory demographic and pre-test module.  

Instructional Module 1 through 4: The first four modules contained training videos that 

covered the use of art materials and basic design theory. The Control Group did not receive any 

of the creative thinking training, self-regulation training, nor critical thinking training. To fulfill 

an ethical obligation to the students in the Control Group, as per the community college’s IRB, 

content that the Control Group participants did not receive during the educational intervention 

was made available upon request. 

Instructional Module 5: Control Group post-tests. 

Instructional Module 6: Basic information covering poster design. 

Instructional Module 7: The project brief for the final project was delivered via this module. A 

scoring rubric for the final project was made available to the faculty raters (Appendix L). 
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CHAPTER 4: RESULTS 

This study hypothesized that participants’ levels of creative thinking skills, self-

regulation strategy use, and critical thinking skills would increase their creative problem-solving 

abilities. Following the acquisition of demographic data, pre-tests and post-tests were given 

using the Alternative Uses Test for divergent thinking, the Remote Associates Test for 

convergent thinking, the Metacognition Awareness Inventory for self-regulation/metacognition 

and the Yanpiaw Creative-Critical Thinking Styles Test to assess the degree to which a 

participant was more of a creative thinking, a critical thinker or balanced in their thinking 

approach. Repeated measures analysis of variance tests were performed to examine the 

differences between the pre and post-test scores. 

The initial sample size for the demographic data was 137 participants (n=137) from 

varying academic majors in the community college. The duration of the study was over ten 

weeks, mid-February through mid-May, 2019. Due to attrition, sample sizes for the pre and posts 

vary between the study groups. The sample to finish all aspects of the study by the deadline was 

49 participants (n=49). Due to the small sample size, this study’s statistical power was only 45%, 

half of what was recommended for the population. 

The first research question was to what extent does an educational intervention on the use 

of creative thinking skills, self-regulation strategies, and critical thinking skills/disposition affect 

student’s creative problem-solving? The hypothesis for this research question is; Students who 

participate in an educational intervention that focuses on creative thinking skills, self-regulation 

strategies, and critical thinking dispositions will have higher levels of creative problem-solving. 

The means and standard deviations for the pre-tests and post-tests between the Treatment Group 

and the Control Group are indicated in Table 4.1. 
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Descriptive Statistics for Pre-test and Post-tests 

Table 4.1: Means and Standard Deviations for Pre-tests and Post-tests 

Descriptive Statistics 
Group Code        N Minimum Maximum    Mean Std. Deviation 
Treatment ALT USE PRE-PONG 65 6 42 15.57 7.627 

ALT USE POST PONG 34 4 38 13.71 8.569 
ALT USE PRE-HOOK 65 4 42 13.45 6.699 
ALT USE POST HOOK 35 4 30 13.29 6.888 
RAT TEST PRE 63 1 30 21.59 8.117 
RAT TEST POST 34 0 30 18.71 9.476 
MAI PRE 59 15 51 37.76 6.907 
MAI POST 34 31 52 42.68 5.861 
YAN CC PRE 60 3.1 6.5 4.869 .8485 
YAN CC POST 44 2.9 6.7 4.738 .9350 
FINAL PROJECT 24 0 48 22.19 13.044 
Valid N (listwise) 12 

 
    

Control ALT USE PRE-PONG 64 5 46 14.48 7.452 
ALT USE POST PONG 20 6 37 15.10 8.201 
ALT USE PRE-HOOK 64 4 44 12.21 7.232 
ALT USE POST HOOK 20 8 38 14.00 7.334 
RAT TEST PRE 54 0 30 18.13 8.602 
RAT TEST POST 17 12 29 22.29 5.047 
MAI PRE 53 20 51 35.83 6.351 
MAI POST 37 21 48 38.43 7.105 
YAN CC PRE 50 2.4 6.3 3.939 .8046 
YAN CC POST 42 3.3 6.8 4.679 .8486 
FINAL PROJECT 26 1 37 15.69 11.495 
Valid N (listwise) 11 
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Using the responses by the Treatment Group to “Ping Pong Ball,” a distribution chart is 

resented in Figure 4.1. 

 

Figure 4.1. Distribution of Quantity of Responses 

 

Repeated Measures ANOVA for Pre-tests and Post-tests 

The Repeated Measures ANOVA statistical test served as the primary analysis to 

examine the differences between the pre- and post-tests for the creativity, self-regulation and 

critical thinking scores. The homogeneity of variance and the sphericity assumptions were 

checked prior to the analysis and both were found to be non-significant. The descriptive statistics 

for the Alternative Uses Test for the pre- and post-tests for the Item “Ping Pong Ball” are 

displayed in Table 4.2. The ANOVA results are presented in Table 4.3. 
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Table 4.2:  Means and Standard deviations for Alternative Uses Test – Item: Ping Pong 
Ball 

Descriptive Statistics 
 Group Code Mean Std. Deviation N 
ALT USE PRE-PONG Treatment 16.73 7.81 33 

Control 14.44 7.22 19 
Total 15.90 7.61 52 

ALT USE POST PONG Treatment 13.76 8.70 33 
Control 14.89 8.37 19 
Total 14.17 8.52 52 

 
 
Table 4.3: Repeated Measures Table for Alternative Uses Test for Group and Time 
 
ITEM: Ping Pong Ball 

Source 
Sum of 
Squares 

df 
Mean 

Squares 
F Sig. 

Partial Eta 
Squared 

Between Groups 
Group 8.037 1 8.037 .072 .790 .001 
Error 5617.989 50 112.360    

Within Subjects 
Time 38.415 1 38.415 2.015 .162 .039 
Time * Group 70.885 1 70.885 3.718 .060 .069 
Error 953.270 50 19.065    

 

As shown above, none of the effects are significant. The interaction, however, approaches 

significance and the effect size would be considered medium. A plot of the means is presented in 

Figure 4.2, 
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Figure 4.2   Profile Plot for the Alternative Uses – Item: Ping Pong Ball 
 

As shown in Figure 4.1, the means for the Treatment Group dropped over time while the Control 

Group had a very small increase. A follow-up to the interaction indicated that the change for the 

Treatment Group was significant (t = 3.48,p = .001) while the change for the Control group was 

not significant (t = .248,p = .807).   

 
The descriptive statistics for the Alternative Uses Test for the pre- and post-tests for the 

Item “Fish Hook” are displayed in Table 4.4 and the ANOVA results in Table 4.5. 
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Table 4.4:  Means and Standard deviations for Alternative Uses Test – Item: Fish Hook 
Descriptive Statistics 
 Group Code Mean Std. Deviation N 
ALT USE PRE-HOOK Treatment 13.07 6.42 33 

Control 12.01 5.46 19 
Total 12.68 6.05 52 

ALT USE POST HOOK Treatment 13.24 7.06 33 
Control 13.58 7.28 19 
Total 13.37 7.07 52 

 

Table 4.5: Repeated Measures Table for Alternative Uses Test for Group and Time 

ITEM: Fish Hook 

Source 
Sum of 
Squares 

Df 
Mean 

Squares 
F Sig. 

Partial Eta 
Squared 

Between Groups 
Group 3.142 1 3.142 .042 .839 .001 
Error 3755.343 50 75.107    

Within Subjects 
Time 18.439 1 18.439 1.428 .238 .028 
Time * Group 11.733 1 11.733 .908 .345 .018 
Error 645.793 50 12.916    

 

As before, none of the terms are significant. The means for the Treatment Group show a slight 

increase between the pre-test and post-test while the Control Group had a larger increase. A 

profile plot illustrates the increases in Alternative Uses Test – Item: Fish Hook scores (Figure 

4.3).  
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Figure 4.3. Profile Plot for the Alternative Uses – Item: Fish hook 
 

While none of the results for the Alternative Uses were significant, there was a slight tendency 

for the control group to increase from the pre-test to the post-test while the Treatment Group 

either decreased or showed a small gain. In either case, the intervention had no positive effect.  

 The descriptive statistics for the Remote Associates Test on convergent thinking are 

presented in Table 4.6. 

Table 4.6: Means and Standard deviations for Remote Associates Tests 
Descriptive Statistics 
 Group Code Mean Std. Deviation N 
RAT TEST PRE Treatment 21.62 9.02 34 

Control 18.38 7.79 16 
Total 20.58 8.70 50 

RAT TEST POST  Treatment 18.71 9.48 34 
Control 22.94 4.43 16 
Total 20.06 8.39 50 
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The results for the Repeated Measures ANOVA for the Remote Associates Test are presented 

in Table 4.7 

Table 4.7: Repeated Measures Table for Remote Associates Test for Group and Time 
 

Source 
Sum of 
Squares 

df 
Mean 

Squares 
F Sig. 

Partial Eta 
Squared 

Between Groups 
Group 5.321 1 5.321 .044 .834 .001 
Error 5784.439 48 120.509    

Within Subjects 
Time 14.824 1 14.824 .665 .419 .014 
Time * Group 303.904 1 303.904 13.642 .001 .221 
Error 1069.336 48 22.278    

 

A plot of the significant interaction is presented in Figure 4.4. 

Figure 4.4. Profile plot for Remote Associates Test 
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A follow-up of the significant interaction indicated that both groups demonstrated a significant 

change: 

 Treatment Group: t = 2.72, p = .010 
 Control Group  t = 2.42, p = .029. 
 
 
As shown above, the Control group significantly improved between the pre-test and the post-test, 

while the Treatment group significantly declined. 

 The means and standard deviation for the Metacognitive Awareness Inventory are 

presented in Table 4.8 and the ANOVA results in Table 4.9. 

Table 4.8: Means and Standard deviations for the Metacognitive Awareness Inventory 

Descriptive Statistics 
 Group Code Mean Std. Deviation N 
MAI PRE Treatment 38.60 6.00 30 

Control 36.28 6.39 36 
Total 37.33 6.28 66 

MAI POST  Treatment 42.80 6.03 30 
Control 38.67 7.06 36 
Total 40.55 6.88 66 

 

Table 4.9: Repeated Measures Table for Metacognitive Awareness Inventory for Group 
and Time 
 

Source 
Sum of 
Squares 

df 
Mean 

Squares 
F Sig. 

Partial Eta 
Squared 

Between Groups 
Group 340.971 1 340.971 4.825 .032 .070 
Error 4522.544 64 70.665    

Within Subjects 
Time 355.201 1 355.201 30.283 .000 .321 
Time * Group 26.837 1 26.837 2.288 .135 .035 
Error 750.678 64 11.729    
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As shown in Table 4.9, there is a significant main effect for time and for group; the 

interaction is not significant. A plot of the data is presented in Figure 4.5. 

 
Figure 4.5   Profile Plot for the Metacognitive Awareness Inventory 
 

As shown above, both groups increase between the pre-test and the post-test; both 

changes are statistically significant: Control Group: t = 3.38, p = .002; Treatment Group: t = 

4.19. p = .000. 

The descriptive statistics for the Yanpiaw Creative – Critical Thinking Styles Test are 

presented in Table 4.10 and the ANOVA results in Table 4.11. 
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Table 4.10: Means and Standard deviations for the Yanpiaw Creative – Critical 
Thinking Styles Test 

Descriptive Statistics 
 Group Code Mean Std. Deviation N 
YANPIAW PRE Treatment 4.740 .833 41 

Control 3.921 .889 36 
Total 4.357 .948 77 

YANPIAW POST  Treatment 4.770 .934 41 
Control 4.700 .848 36 
Total 4.738 .889 77 

 

Table 4.11: Repeated Measures Table for Yanpiaw Creative-Critical Thinking Styles 
Test for Group and Time 
 

Source 
Sum of 
Squares 

df 
Mean 

Squares 
F Sig. 

Partial Eta 
Squared 

Between Groups 
Group 7.567 1 7.567 5.435 .022 .068 
Error 104.426 75 1.392    

Within Subjects 
Time 6.275 1 6.275 42.830 .000 .363 
Time * Group 5.374 1 5.374 36.677 .000 .328 
Error 10.989 75 .147    
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In this case, all of the terms are significant. A plot of the significant interaction is presented in 

Figure 4.6. 

 
 
Figure 4.6.  Profile Plot for the YCCTST 
 

As shown above, the Control group and the Treatment group started out at significantly different 

levels (t = 5.86, p = .000).  Over time the Control group significantly increased (t = 8.24, p = 

.000) while the Treatment Group remained as the same level (t = .373, p = .711). 

Analysis of the Final Project 

The second research question asks to what extent do students in creative problem-solving 

groups (Treatment Group vs. Control Group) compare in their ability to solve problems 

creatively? The hypothesis for this question is; Students who receive an intervention treatment 

on creative thinking skills will have higher rates of creative problem-solving than those who 

receive no treatment. The more students are exposed to creative thinking methodologies, the 
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more likely they are to solve problems creatively. The study used a post-test only measure with 

the moniker “Final Project” and a theme “Social Justice: Racism.” Students were encouraged to 

create a poster using the design process they learned in the training modules, although an option 

was provided to non-art majors to create literary content such as poetry. This project was used as 

the dependent variable (DP) in the study to see if the independent variable (IV), an educational 

intervention, had any effect on the project outcome. The Final Project (DP) consisted of three 

constructs; Design, the Self-Regulation Strategy Evaluation Matrix, and the critical thinking 

components. The Design construct was broken down into six phases, the 1) Preparation/ 

Definition Phase (PD), the 2) Ideation/Incubation Phase (IP), 3) Visualization/Development 

Phase 1 (V1), 4) Visualization/Development Phase 2 (V2), 5) Analysis/Reflection (AR), and 6) 

Comprehensive/Visualization 3 Phase (V3). The first three phases within the Design construct 

also represent a sub-component of design and one of the study’s independent variables, creative 

thinking (PD + IP + V1). 

Each phase could be scored using a scale from 4 (Outstanding) to 0 (Inadequate), and 

raters could use fractional scores, i.e., 3.75 for Outstanding. Similarly, the Self-Regulation 

Strategy Evaluation Matrix (SEM) represented the self-regulation score (IV) for the Final Project 

(DP) and consisted of four sub-components scored on a 4-point scale. The sub-components for 

the SEM construct are; 1) All Phases Addressed (DP, IP, V1, V2, AR, and V3), 2) Making Use 

of Strategy, 3) Thoughtful/Self-Reflection, and 4) Used a Multiplicity of Strategies. The third 

construct was critical thinking (IV) which consisted of two sub-components 1) Evidence of 

critical thinking in the Critical Thinking Log filled out by the students as they progressed 

through the project and 2) Evidence of critical thinking in the Final Project, both based on a 4-

point scale. The highest possible score on the overall project was 48 points. 
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Final Project Constructs 

The individual scores for the three constructs that constitute the Final Project were 

assessed by three raters, and the scale exhibited a high level of internal consistency as 

determined by Cronbach’s alpha of 0.983. 

Interrater Agreement 

Fleiss’ kappa was run to determine if there was an agreement between the three raters 

scores on the Final Project. There was a fair level of agreement between the raters total scores, κ 

= .386, 95% CI [.298, .473], p < .001. This statistical test was used in place of Cohen’s kappa 

because there were more than two raters for the Final Project. The continuous data from the 

rubric were re-coded in the statistical software program to categorical data to use with Fleiss’ 

kappa. Given the subjective nature of the aesthetic judgment, it is not unusual to see low 

interrater agreement since each artist brings their own visual biases to the assessment processes. 

It is often easy to agree on the best and the worst, but the middle ground assessments can vary 

widely. Data on the Final Project (Total score and components) are presented in Table 4.12 

Table 4.12: Data on the Final Project 
 
 Control 

Group Mean 
Treatment 

Group Mean t-test Significance Partial Eta 
Squared 

Total Score 15.67 22.86 1.87 .067 .068 
Design Construct 6.96 10.66 2.22 .031 .034 
Creative Thinking 1.87 2.74 2.74 .009 .078 
Self-Regulation 5.98 8.24 .34 .546 .002 
Critical Thinking 2.74 3.97 2.21 .031 .033 
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Final Project Results by Major 

The third research question asks to what extent do non-art majors compare to art majors in 

their ability to solve problems creatively. The hypothesis for this research question is: Students 

enrolled in community college art and design programs will exhibit higher levels of creative 

problem-solving than non-art majors. Independent samples t-tests were performed on the Final 

Project and its constructs to determine if a significant difference existed between non-art majors and 

art majors. 

 

Figure 4.7   Independent Samples T-test by Major 
 

Four of the five measures showed a statistically non-significant difference between majors. 

The Critical Thinking measure of the Final Project resulted in a statistically significant result, M = 

1.15, 95% CI [0.17, 2.27], t (47) = 2.043, p = .047, with Art Majors (M = 3.97, SD = 2.04) 

scoring higher on critical thinking than the Non-Art Majors (M = 2.83, SD = 1.86). 

In conclusion, the various statistical tests run on the independent variables to answer the 

research questions indicate that there were only marginal positive significant results in the 

dependent variable because of this educational intervention. Students in the Treatment Group 

had higher initial scores on the pre-tests but either leveled off or performed more poorly than the 
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Control Group on the post-tests. The Control Group had lower overall scores on the pre-tests but 

demonstrated higher scores on the post-test measures. The Final Project scores show that the 

Treatment Group scored slightly higher than the Control Group. 

Scores on the constructs that made up the Final Project score indicate that the Treatment 

Group had higher scores on the Design construct, the Creative Thinking sub-component of the 

Design construct, and the Critical Thinking construct.  

The difference between Art Majors’ scores and Non-Art Majors’ scores on the Final 

Project were statistically non-significant. 
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CHAPTER 5: DISCUSSION 

The ability to solve problems creatively across disciplines is fundamental to a students’ 

success academically and in the greater context of the individual’s career (Crocket et al., 2011). 

This research study attempted to demonstrate that an educational intervention that provided 

additional training in the constructs of creative thinking, self-regulation strategy use, and critical 

thinking would mediate creative problem-solving. Four constructs that covered divergent 

thinking, convergent thinking, self-regulation, and critical thinking were measured using a pre-

test/post-test methodology. A final project was used as a post-test only, dependent variable to 

measure the effect of the educational intervention, the independent variable. The constructs and 

sub-components of the final project were measured against the final project score to assess the 

effect of the intervention. However, the findings do not support the main hypotheses of the 

research questions. While several findings demonstrate a significant positive difference in one of 

the pre-test/post-test measures and two of the constructs and one sub-component of the Final 

Project, they are marginal at best.  

The art and design programs at the community college in this study try to balance 

teaching practical, technical skills, higher-order thinking, and conceptualization skills. Four-year 

institutions often view two-year art and design programs as focusing solely on technical skills. 

Based on program and course outcomes at Mid-Atlantic community colleges reviewed for this 

study, that is not the sole aim of those institutions. A strong emphasis is placed on creative and 

critical thinking, but are the community college programs deliberately training students on those 

constructs or simply implying it happens because of critical dialogue during the formal art 

critique? 
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The goal of the educational intervention was to introduce or reinforce a variety of 

creative thinking strategies, explain how students might acquire and demonstrate self-regulation 

strategies, and encourage participants to verbalize their critical thinking processes while working 

towards solving a problem with a high level of creativity. The results of this study indicate that, 

perhaps, a stronger research design was required to achieve those results. In hindsight, the online 

training environment for this method of research might not be the best means of delivery.  

One positive to emerge from the study was the participants’ ability to achieve fluency or 

develop many ideas when working on the Alternative Uses Test. Those students who scored the 

highest also had the most significant number of unique ideas and elaborated in greater detail on 

those ideas.  Prior research supports those findings. The need to have many ideas reinforces the 

concept of arriving at good ideas in the work and theories of Alex Osborn’s (1963) and Bounded 

Ideation Theory (Briggs & Reinig, 2010; Reinig et al., 2007), but in different ways. Bounded 

Ideation Theory states that the ideation phase is represented graphically as a positive s-curve. 

The quantity of good ideas increases as the problem is better comprehended and, as participants 

get exhausted, the number of additional good ideas start to decline. Author Sally Hogshead 

(2010) refers to the point of exhaustion as the “Throne of Agony.” She encourages participants to 

embrace the Agony as the most crucial part of the process. 

The Agony is where an epiphany can occur, where new ideas are born. As with physical 

exercise, the pain and the struggle are where the genuinely significant results emerge. The 

creative thinker needs to “breakthrough” the Agony so they can start to create. Bounded Ideation 

Theory offers a theoretical relationship between the number of ideas and the quality of ideas.  In 

practice, the goal is to produce good ideas and many techniques have been developed to generate 

ideas, several presented in this research. Bounded Ideation Theory (BIT), a cognitive model of 
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human ideation, claims to be a step toward the generation of good ideas. Alex Osborn (1962) 

suggested that “early ideas are unlikely to be the best ideas (p. 132)” and stated that the second 

half of the ideation process would produce better ideas than the first half. Bounded Ideation 

Theory confronts Osborn’s conjecture that ideation is a positive-and-increasing slope which 

might only happen under certain narrow conditions. Bounded Ideation Theory posits that 

boundaries exist within the solution space, namely human capabilities. These capabilities include 

1) understanding the boundary (having accurate information concerning their task), 2) cognitive 

boundaries (experiencing cognitive inertia as limited by working memory), and 3) an endurance 

boundary (mental and physical fatigue), all affecting the production of good ideas. These 

abilities are not accounted for in Osborn’s methodologies. 

Another positive finding was with self-regulation. The results of the pre-test-post-test 

measures were one of the statistically significant findings, and students were able to apply their 

understanding of strategy use to the Final Project. Participants who scored highly on the 

Metacognition Awareness Inventory in both the pre-test and post-test measures were also able to 

clearly articulate their strategies during the implementation of the Final Project. This ability is 

clarified in Zimmerman’s (2002) Performance Phase of self-recording and recording the 

potential ideas for further evaluation and feedback leading to the Self-Reflection Phase that 

incorporates their self-judgment and causal attribution. Below is an example of one participant’s 

response to the Self-Regulation Strategy Evaluation Matrix (Figure 5.1). 
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Figure 5.1.  Student response to Strategy Evaluation Matrix. 
 
 
In this example, the participant was thoughtful and self-reflective in both her approach to goal 

setting and organization, detailing the steps she took to engage the material she discovered to 

help her grasp a thorough understanding of the subject matter. The creation of a personal 

timeline establishes important self-directed deadlines to consider and project milestones to 

complete as part of the design process. The collection of online data organized into folders 

allowed the participant to multitask her many life responsibilities while maintaining cogent 

thought processes. 

Limitations 

One of the limitations of the study was sample size and statistical power. An analysis of 

the Final Project using a One-way ANOVA statistical test resulted in observed power of 45%, 

less than half of the recommended power. A sample size calculation for an initial population of 

201 participants, indicated the need for a sample of 133 participants. The study experienced a 

high attrition rate throughout the ten weeks of the study with the Final Project sample being 49 

participants. 
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A second limitation of the study was the delivery method. The initial vision for the study 

was to deliver the workshop training and study instruments in the physical classroom setting. 

The classroom environment and the presence of a teacher/mentor/expert would lend greater 

control to the delivery of the content and implementation of the various study measures. The role 

of the teacher/mentor/expert to engage participants in higher-order thinking skills, to explain 

processes and requirements in greater detail, and to motivate the participants cannot be 

underestimated in the classroom. The learning management system approach allowed for 

convenience for the participants but eliminated the influence of the teacher/mentor/expert to 

stress essential aspects of the study and its constructs. Online delivery was designed to attract as 

many students as possible to achieve a large sample size and thus provide the study with 

statistical power. Through interaction with a variety of students during the recruitment phase of 

the study, it was determined to offer the study online via the college’s learning management 

system to provide 24/7 access for the participants and thus recruit the most significant population 

possible. Initially, the study was designed to start as soon as IRB approval was received. The 

study commenced during the 6th week of the fall semester 2019, and the study lasted until finals 

week, a period of 10 weeks. Each module was initially designed to be available for 7–10 days, 

and then the next module would be made available. That process would allow for 6–7 weeks 

between the pre-tests and the post-tests. Shortly before the start of the study, I changed the 

process to make the training modules available to students as soon as they completed all the 

required steps of the previous module. This change was motivated, in part, by fear of study 

attrition. Under the revised approach, theoretically, a highly motivated student could complete 

the entire study in a single weekend, thus significantly compressing the time between the pre-test 
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and post-test measures. It is presumed that some students lost interest in filling out the same 

documents as a post-test in a shortened period. 

A third limitation or confounding element of the study was researcher error during the 

uploading of the test documents to the learning management system. In addition to uploading the 

wrong version of the Alternative Uses pre- and post-tests mentioned on page 68, a mistake was 

made uploading the Remote Associates Test post-test. By the time this was realized, several 

participants had finished the post-test. The correct post-test was uploaded, and students were 

notified to retake the post-test. Fortunately, the students who eventually completed the entire 

study were accounted for in the revised RAT post-test; however, these errors may have attributed 

to the decline in engagement. 

A fourth limitation of the study is attrition bias. The study recruited 201 participants 

across disciplines from the community college and finished with 49 participants. Some of the 

attrition can be accounted for by the complexity of the study. Even a cursory examination of the 

content contained in the learning modules (Appendix I) indicates that the requirement to fulfill 

8–10 hours of additional schoolwork is a burden for most college students. Participants 

involvement in outside school activities could also account for the attrition. The demographic 

data suggests that 68% (97) of the 142 participants that completed the demographic 

questionnaire work outside of school. The participants that work 11-20 hours per week is 21% 

(30), and those working 30+ hours a week outside of school is 27% (38). The national first-year 

persistence and retention rates for part-time community college students is 41% between terms 

according to a 2016 National Student Clearinghouse report (NSC, 2016b). First-year students 

accounted for 43% of the participants who filled out the demographic questionnaire. Community 
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colleges struggle to retain the first-year student without the added burden of participation in a 

research study. 

Boredom can also account for attrition as a time-tied suspect. I contend that students who 

are unaccustomed to pre-test/post-test measures can become jaded with retaking the same testing 

instrument. Additionally, the content of the study was not directly related to most of the 

participants’ area of academic interest. 

The incentive rewards might not have offered enough motivation to remain connected to 

the study. Faculty offers of extra credit and the monetary gift card seem to have been the most 

attractive incentives but not strong enough to overcome the requirements to finish the study 

within the required time. 

A fifth limitation of the study is the pre-test and post-test measures not being robust 

measures of growth. Not only can test/retest designs introduce the four rogues (Agnew & Pyke, 

2007) which are; in-the-gap (historical), time-tied (maturational), elastic-ruler (instrument 

decay), and on-stage (testing) rogues, they might not be the most robust measures of growth over 

the time of the study. Primarily, as mentioned above, if the time between testing is not 

adequately controlled within the study. 

A sixth limitation is participant motivation. Motivating students to remain involved and 

active in a study is one challenge to a study, but on the other hand, control group participants 

might be more motivated to outperform the treatment group. Participants were not told which 

group they were in the study. The groups in Canvas were label Creative Problem-Solving: Group 

B and Creative Problem-Solving: Group C. The letter “A” was not used to have participants 

think there may be three or more groups. Participants could only see the content for the group 

that they were randomly assigned to. However, participants who identify with each other that 



 

 

 

106 

they are engaged in the study might share information about their groups’ content should they 

discover they are in different groups. This limitation goes to the notion of a lack of control over 

the study due to the online delivery of the content. 

Lastly, this study is not generalizable to the population of all students at this or other 

community colleges. Art and design programs at community colleges may share many 

similarities in structure and curriculum; however, the focus and intent of this research were 

developed within the narrow confines of researcher interests, knowledge base, and experience. 

Faculty and students at community colleges are a diverse population and do not allow for 

generalization to other institutions, classrooms, faculty, or students. 

Future Research 

Although what was attempted with this research study did not work to the extent as 

planned, future research could build upon this study by applying the content and testing 

measures to the art studio setting. By conducting the research within art and design disciplines 

over a more extended period and introducing more significant control over the content and 

delivery, it might be possible to foster more significant interaction among the students. To better 

establish what the students think while engaged in problem-solving activities, the introduction of 

qualitative measures in a mixed-methods approach can make the study more robust. By using 

both direct observations of participants visual skills and recording their thought processes in real-

time through verbal self-instruction, the teacher/observer can add more significant insight into 

the process than relying on self-report measures alone. 

The principles of creative thinking, self-regulation, and critical thinking could be applied 

to discipline-specific problem solving rather than a focus on a specific project. The initial 

concept for the study was to introduce creativity workshops that could span an entire semester or 



 

 

 

107 

longer explicitly focused on art majors. Following this study, a need for a new course offering in 

“Design Thinking” that covers the constructs of this study in a cross-disciplinary approach is 

apparent. One aspect of the study that is clear is the need to engage students deeply and 

consistently in creative thinking, self-regulation, and critical thinking.  

Art faculty need to rethink the studio critique to find methodologies that engage all the 

students actively in assessing those constructs. Teaching pedagogy should be characterized by 

student immersion in creative and critical thinking moments (Saliceti, 2015) and social 

interaction of peer-feedback be stimulated to nurture the learning environment to explore ideas 

through critical inquiry (Craft, 2006). Influential creative and critical thinkers need to invest 

more time in the earliest stages of the design process to solve a problem more efficiently in the 

latter stages (Sternberg, 2006). 

It was clear from the results of the Critical Thinking Log that students give shallow and 

perfunctory responses to the prompts on the log. Crafting tools that allow the student to be 

guided through the critical thinking process will aid in obtaining clearer and thoughtful feedback. 

Conclusion 

This study adds to the literature on the ability of community college students to solve 

problems creatively by examining three constructs that mediate that ability 1) creative thinking 

skills, 2) self-regulation strategy use, and 3) critical thinking skills. Even though the study did 

not show conclusive positive gains in the ability to creatively problem-solve, this study does 

provide a framework for future research on this topic for the specified population. While much 

has been written on creativity in the scholarly literature, the unique demographics of the 

community college student has been underserved. Evidence garnered from this research points to 
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the need for more engagement by the student to think creatively and critically as they pursue 

their academic coursework to solve complex issues with forethought and fresh insights. 
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APPENDIX A: COMMUNITY COLLEGE LEARNING OUTCOMES 

 
1) 
BUCKS COUNTY COMMUNITY COLLEGE 
Graphic Design Program 
Graduates of this program are able to:  

• demonstrate an understanding of the methods and materials associated with fundamental 
drawing, two-dimensional design, and three-dimensional design;  

• read about, write about, and analyze art and art history using basic research, critical 
thinking skills, and a visual arts vocabulary;  

• demonstrate and apply fundamental skills associated with digital imaging, layout, 
typography, graphic design, and web design; and  

• prepare and present a formal, professional-quality portfolio of work.  
 
 
VAFA250 Fine Arts and Design Portfolio Studio 
 Catalog Course Description 

Students develop and enhance their fine arts and design portfolio for transfer or 
employment. Also, students prepare and deliver an informative speech describing their 
work using appropriate vocabulary and/or historical references. Finally, students engage 
in class critiques of their work and the work of other students.  

  
Course Learning Goals 
Students will: 

1. produce projects to develop and enhance their portfolios; 
2. prepare a complete portfolio, including resume, cover letter, artist’s statement, and 

samples of their creative work; 
3. prepare and deliver an informative speech describing their work, using appropriate 

vocabulary and/or historical references [Oral Communication]; and 
4. demonstrate the process of constructive self-criticism and constructive criticism of 

others' oral presentations. 
 
Fine Arts 
The Fine Arts major is designed to serve the fine arts major and the general college student. The 
major equips the art student with the skills, attitudes, and knowledge necessary for further 
training in a four-year professional or liberal arts institution and develops mastery of arts, crafts, 
and design in the student whose formal education ends after two years at the College. 
Graduates of this program are able to: 

• demonstrate an understanding of the methods and materials associated with drawing, 
two-dimensional design, and three-dimensional design; 

• use traditional and new media to begin to explore and express their own creative voice; 
• read about, write about, and analyze art and art history using basic research, critical 

thinking skills, and a visual arts vocabulary; and 
• prepare and present a formal, professional-quality portfolio of work which may be used 

to apply for admission to a four-year college. * 
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2) 
BUTLER COUNTY COMMUNITY COLLEGE 
Creative Thinking Course 
This course will enable students to develop their creative and critical thinking ability. Through 
creative activities students will learn to think analytically, identify relationships, spot faulty 
reasoning, develop creative solutions to problems, improve their memories and set goals. 
 
3) 
COMMUNITY COLLEGE OF BEAVER COUNTY 
Fine Arts 
Fine Arts majors should have basic knowledge and skill in two-dimensional and three-
dimensional areas of study. As a student, students will: develop visual communication skills; 
demonstrate an understanding of technical, perceptual, and conceptual skills; use principles of 
design; use color theory; use current technology as it applies to the arts; analyze and render 2D 
forms via line, value and perspective; and use art history to develop visual arts vocabulary and 
critical thinking skills. 
 
 
4) 
COMMUNITY COLLEGE OF PHILADELPHIA  
Art and Design Program 
Student Learning Outcomes: 
Upon completion of this program graduates will be able to: 

• Demonstrate proficiency in basic foundation level 2D and 3D design concepts, including 
perceptual drawing. 

• Utilize learned technical studio and/or computer-based skills to realize and test visual 
ideas and concepts. 

• Use a wide range of materials and means of expression to communicate visual ideas. 
• Critically interpret and analyze visual concepts. 
• Demonstrate knowledge of the arts through associated terminology, historical practices 

and contemporary developments. 
 
5) 
DELAWARE COUNTY COMMUNITY COLLEGE  
Graphic Design, AFA 
Program Outcomes 
Upon successful completion of this program, students should be able to: 

• Use the basic tools and techniques of the graphic designer. 
• Demonstrate knowledge of the elements and principles of two and three- dimensional 

design, color theory, drawing and art historical references. 
• Demonstrate the ability to meet deadlines and incorporate critique recommendations 

in the work. 
• Use computer technology in the execution of design projects. 
• Practice critical thinking skills through the production and evaluation of artwork. 



 

 

 

127 

• Produce a portfolio demonstrating the ability to solve design problems. 
 
ART 232 - Portfolio Seminar 
Course Description 
This advanced-level course for graphic design majors covers the creation and selection of 
artwork required in job, college transfer and co-op interview situations. Demonstration, 
discussion, independent study and formal critiques will augment studio work. 
Upon successful completion of this course, students should be able to: 

• Select, critique and refine a body of personal artwork that represents a range of artistic 
abilities and media. 

• Mount and present artwork in a professional manner. 
• Create a logical sequence for personal artwork presentation. 
• Examine and select portfolio pieces appropriate for a specific interview. 
• Archive two and three-dimensional work on appropriate media. 
• Select a portfolio format appropriate for a specific audience. 
• Design and produce a self-promotional leave-behind. 
• Write and design a resume or intention letter. 
• Define and solve a design problem that exhibits integration of studio skills from several 

courses. 
• Make a portfolio presentation to a small group outlining project objectives, methods and 

materials. 
• Solve projects in a unique and creative manner. 
• Produce content as an effective form of visual communication. 
• Communicate issues of critical thinking skills through the creation of artworks and 

participation in the formal critique process. 
 
6) 
HACC 
Art: Transfer Associate (2130) 

• Create two- and three-dimensional work effectively using the elements and principles of 
art and design 

• Use color theory effectively 
• Draw from observation including life studies 
• Demonstrate skills in a variety of techniques and materials 
• Demonstrate knowledge of how cultural, political, social and gender issues have affected 

the creation of art within a historical context 
• Use art and design terminology effectively during critiques and discussions of visual 

images and objects 
• Develop creative processes and research methods 
• Use current technology as applied to the arts 

 
7) 
MONTGOMERY COUNTY COMMUNITY COLLEGE 
AFA Program 
Program Outcomes 
A graduate should be able to: 



 

 

 

128 

• describe visual concepts and express them using appropriate vocabulary in written 
reviews and oral presentations. 

• examine and compare culturally diverse and historically significant examples of art. 
• analyze and evaluate works of art using descriptive analysis and observation skills to 

critique, argue, and defend one’s work and works created by others. 
• solve problems in the creation of visual products employing the skills of problem 

identification, research and information gathering, analysis, generation of 
alternative solutions, and evaluating outcomes. 

• describe and respond to audiences and contexts that artistic solutions must address 
including recognizing the physical, cognitive, cultural, social, and individual factors that 
shape aesthetic decisions. 

• create and develop visual form incorporating principles of visual organization and 
composition, visual hierarchy, symbolic representation, aesthetics, and the construction 
of meaningful pieces. 

• create a portfolio of work applying the knowledge, techniques, and perceptual skills 
addressed in the studio. 

 
ART 138 Digital Art I 
Learning Outcome #9 
Articulate, both verbally and in writing, critical assessment of the aesthetics of digital art. 
 
ART 121 Painting I 
Learning Outcome #10 
Analyze and critically evaluate paintings using descriptive and critical observation skills to 
critique, argue, and defend one’s own paintings and the paintings created by others. 
 
8) 
RACC 
Art, AA 
Communications, Arts and Humanities Division 
The Art Transfer Program, AA degree in Art, provides a foundation curriculum that parallels Art 
curricula at four-year institutions, allowing students to enter a baccalaureate program on the 
junior level or to gain professional expertise in a chosen area. 
Program Competencies 

• Use basic art media (materials) to create artworks using proficient craftsmanship 
• Use the elements of design and color theory in the creation of artworks 
• Demonstrate growth in the creative process using divergent or creative thinking and 

risk taking, using appropriate materials 
• Recognize that different human experiences and cultures represent different aesthetic, 

creative processes and points of view                 
• Reflect on, or evaluate either orally or in writing, the creative process and product using 

self-critique or group critique to synthesize ideas or solutions, connecting ideas in a new 
way 

• Use Art History, in an oral or written manner, to appreciate art and develop a visual arts 
vocabulary using emotional and intellectual responses (including reasoned judgment) 
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• Create a portfolio of work representing the accumulation of knowledge and expertise 
gained in studio work 

• Demonstrate preparedness to transfer to a four-year program in art 
 
 
MARYLAND 
 
9) 
Anne Arundal 
Visual Arts 
The Visual Arts department offers a wide selection of courses ranging from the traditional fine 
arts to digital design and time-based media. Students who take our courses plan to transfer, move 
into the workforce, and/or continue their educational journey. Our innovative curriculum 
emphasizes both the technical and conceptual aspects of visual ideation. We offer a diverse 
range of programs and our newest course additions include Animation and Lithography... a 
perfect analogy to the breadth of our programming. All students are welcome. 
 
 
10) 
Cecil College 
Graphic Design 
Students in the Graphic design Program train in a wide variety of materials and techniques 
appropriate to the graphic arts. Proficiency in technical skill, visual decision-making and creative 
application is developed through structured studio experiences ranging from commercial design 
to materials usage and creative thinking. Students have the opportunity to present their work in 
the Fine Art Student Exhibit each semester.  
Program Outcomes 
Upon successful completion of this program, students will be able to: 

• Describe visual concepts and express them using appropriate artistic vocabulary in 
written and oral presentations 

• Demonstrate creativity in visual, technical, and conceptual problem-solving 
• Apply technical skills and competency in a wide range of art media and techniques 
• Solve visual problems in a manner that reflects individual creativity, technical expertise, 

and an understanding of historical and contemporary art 
• Demonstrate a work ethic that reflects a dedication to process and the intelligent 

development of a personal aesthetic 
• Write and speak with clarity, think critically and analytically, and express one’s ideas 

about a personal artistic vision and the vision of others 
• Use the critique process and self-reflection to develop a fine art professional portfolio 

for transfer or career development 
• Demonstrate an understanding of tools and technology, including their roles in the 

creation, reproduction, and distribution of visual messages Relevant tools and 
technologies include drawing, printing, photography, and interactive media (film, video, 
computer multimedia) 

• Demonstrate the use of 2D and 3D software programs including applications such as 
modeling, animation, illustration, video, sound, photography, print and web authoring 
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• Demonstrate the ability to solve communication problems, including the skills of problem 
identification, research and information gathering, analysis, generation of alternative 
solutions, prototyping and user testing, and evaluation of outcomes 

• Demonstrate an understanding of design history, theory, and criticism 
 
11) 
Montgomery College 
Graphic Design, AAS 
Graphic designers, web designers, illustrators, and multimedia artists create the images that 
inspire and inform today’s media savvy consumers. In the gaming industry, animators, 
illustrators, and graphic designers bring static images to life using sophisticated software 
applications. In businesses, they design and create nuts-and-bolts items like logos, packaging 
designs, web, interactive, and printed communications. 
 
These degrees prepare the student for employment in the field of graphic communication. 
Emphasis is placed on the creative application of design principles and problem solving in 
graphic design and communication, using both traditional and industry standard digital tools. 
You will learn the art of creating logos, brochure and publication design, page layout and 
typography for print, web, and interactive applications, as well as creating illustrations and 
digital animation. 
 
 
 
NEW JERSEY 
 
12) 
Burlington County Community College 
Associate of Art Degree  
The A.A. Art program provides students with both a broad-based liberal arts education and a 
strong foundation in the visual arts. Art students learn technical skills and the basic principles of 
drawing, design, and color. Students may also elect courses in painting, sculpture, ceramics, 
photography, art history, and graphic design. Students develop competency in studio arts, an 
appreciation of the role of visual art in society, and an understanding of the works of past and 
present major artists.  
Graduates of the A.A. Art program should be able to: 

• Demonstrate proficiency in the basic materials and techniques of drawing, design and 
color theory; 

• Demonstrate effective oral and written communication skills; 
• Demonstrate an understanding of the style and significance of major art works from the 

past; 
• Discuss and analyze major issues facing the art world today; 
• Apply an understanding of the basic elements of design involved in analyzing and 

critiquing works of art; 
• Demonstrate an understanding of how to select, prepare describe and exhibit arts works 

for exhibition. 
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13) 
Camden County College 
Applied and Fine Arts Option - APA.AA 
PROGRAM DESCRIPTION 
This program is designed to provide students with the standard core foundations classes in the 
visual arts while also enabling them to complete many of the required general education courses 
they would need in working towards completing a Bachelor of Arts (B.A) degree. This program 
is designed for transfer.  Upon completion of the program, students are expected to have 
developed a strong portfolio of original work. 
   
PROGRAM GOALS 
•To provide students with the core foundations classes necessary for visual arts majors 
•To assist students in developing a strong portfolio of original work for transfer into an 
accredited B.A or B.F.A program 
•To provide students with a foundation in a general, liberal arts education. 
•To ensure transferability of course work to four-year colleges and universities B.A. degree 
programs. 
  
PROGRAM STUDENT LEARNING OUTCOMES 
At the end of the program, the graduate will be able to: 
• Draw from life (observational drawing). 
• Design projects in both two and three dimensions. 
• Apply the fundamentals of design to the problem solving and crafting aspects of their visual 
arts pursuits. 
• Make, comprehend and evaluate works of visual fine art and design. 
 
 
 
14) 
Raritan Valley Community College 
Visual Arts 
This degree is intended for students who desire careers as professional studio artists or college 
teachers. It is also recommended for students planning a career in K- 12 art education who obtain 
certification after graduating with a B.F.A. or B.A. in Art. 
Graduates are able to: 

• understand the role of the visual artist 
• apply basic formal and conceptual artistic skills in the creation of two- and three-

dimensional artwork 
• identify major artists and art movements from a historic, cultural, and social perspective 
• analyze visual art concepts and theories 
• demonstrate technical and artistic development through a portfolio of artwork 
• investigate careers in the visual arts 

 
 
15)  
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Sussex County Community College 
A.F.A – Studio Art 
Program Description  

This program seeks to assist students in becoming professionals in the field of art and nurtures a 
sense of artistic freedom and creativity while developing a strong sense of artistic discipline. 
Students will be encouraged to be inventive but proficient within the framework of a traditional 
approach to drawing. To become tomorrow’s visionary means understanding the significance 
and uniqueness of one’s own time and space defined by the limitless possibilities of personal 
expression within the boundaries of a universal language.  
 
Upon completion of this program, graduates will be able to:  

• Display an understanding of abstract relationships and elements, and their expressive 
potential.  

• Exhibit an understanding of form and composition in drawing from the human figure.  
• Demonstrate an ability to make connections between theory and practice.  
• Demonstrate qualitative decision-making based on current art trends and art historical 

concepts. 
• Demonstrate critical thinking using artistic principles drawn from contemporary social, 

political, or personal issues. 
• Develop a portfolio of artwork. 
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APPENDIX B: BLOOM’S TAXONOMY OF LEARNING 

 

 
 

 

 
 



 

 

 

134 
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APPENDIX C: SCHRAW’S “REGULATORY CHECKLISTS”* 

 

Planning  

1. What is the nature of the task?  

2. What is my goal?  

3. What kind of information and strategies do I need?  

4. How much time and resources will I need?  

 

Monitoring  

1. Do I have a clear understanding of what I am doing?  

2. Does the task make sense?  

3. Am I reaching my goals?  

4. Do I need to make changes?  

 

Evaluating  

1. Have I reached my goal?  

2. What worked?  

3. What didn’t work?  

4. Would I do things differently next time? 

 

*Linda Nilson’s revised regulatory list 
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APPENDIX D: METACOGNITIVE AWARENESS INVENTORY 

 
Think about the statement each item below makes and answer for what is most typical of you, 
i.e., what you tend to do most often. Check True or False as appropriate.  
 
True   False  
____   ____   1. I ask myself periodically if I am meeting my goals.  

____   ____   2. I consider several alternatives to a problem before I answer.  

____   ____   3. I try to use strategies that have worked in the past.  

____   ____   4. I pace myself while learning in order to have enough time.  

____   ____   5. I understand my intellectual strengths and weaknesses.  

____   ____   6. I think about what I really need to learn before I begin a task.  

____   ____   7. I know how well I did once I finish a test.  

____   ____   8. I set specific goals before I begin a task.  

____   ____   9. I slow down when I encounter important information.  

____   ____   10. I know what kind of information is most important to learn.  

____   ____   11. I ask myself if I have considered all options when solving a problem.  

____   ____   12. I am good at organizing information.  

____   ____   13. I consciously focus my attention on important information.  

____   ____   14. I have a specific purpose for each strategy I use.  

____   ____   15. I learn best when I know something about the topic.  

____   ____   16. I know what the teacher expects me to learn.  

____   ____   17. I am good at remembering information.  

____   ____   18. I use different learning strategies depending on the situation.  

____   ____   19. I ask myself if there was an easier way to do things after I finish a task.  

____   ____   20. I have control over how well I learn.  

____   ____   21. I periodically review to help me understand important relationships.  

____   ____   22. I ask myself questions about the material before I begin.  

____   ____   23. I think of several ways to solve a problem and choose the best one.  

____   ____   24. I summarize what I’ve learned after I finish.  

____   ____   25. I ask others for help when I don’t understand something. 

____   ____   26. I can motivate myself to learn when I need to.  
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____   ____   27. I am aware of what strategies I use when I study.  

____   ____   28. I find myself analyzing the usefulness of strategies while I study.  

____   ____   29. I use my intellectual strengths to compensate for my weaknesses.  

____   ____   30. I focus on the meaning and significance of new information.  

____   ____   31. I create my own examples to make information more meaningful. 

____   ____   32. I am a good judge of how well I understand something.  

____   ____   33. I find myself using helpful learning strategies automatically.  

____   ____   34. I find myself pausing regularly to check my comprehension. 

____   ____   35. I know when each strategy I use will be most effective.  

____   ____   36. I ask myself how well I accomplish my goals once I’m finished.  

____   ____   37. I draw pictures or diagrams to help me understand while learning.  

____   ____   38. I ask myself if I have considered all options after I solve a problem.  

____   ____   39. I try to translate new information into my own words.  

____   ____   40. I change strategies when I fail to understand.  

____   ____   41. I use the organizational structure of the text to help me learn.  

____   ____   42. I read instructions carefully before I begin a task.  

____   ____   43. I ask myself if what I’m reading is related to what I already know.  

____   ____   44. I reevaluate my assumptions when I get confused.  

____   ____   45. I organize my time to best accomplish my goals.  

____   ____   46. I learn more when I am interested in the topic.  

____   ____   47. I try to break studying down into smaller steps.  

____   ____   48. I focus on overall meaning rather than specifics.  

____   ____   49. I ask myself questions about how well I am doing while I am learning 

                            something new.  

____   ____   50. I ask myself if I learned as much as I could have once I finish a task.  

____   ____   51. I stop and go back over new information that is not clear.  

____   ____   52. I stop and reread when I get confused.  

 
Schraw, G. & Dennison, R.S. (1994). Assessing metacognitive awareness. Contemporary Educational Psychology, 19, 460-475 
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APPENDIX E: RANDOM ASSOCIATES TEST (CONVERGENT THINKING) – PRE-TEST 

 
INSTRUCTIONS: Each question below lists a group of words and requires that you provide a 
single extra word that will link all the others together. Each set of three words can be associated 
with the solution word in several ways. For example, the three words COTTAGE / SWISS / / 
CAKE are associated with the solution CHEESE. Please write the solution to each problem in 
the space to the right. 
 
Sample questions: 
Example:  

cottage / swiss / cake  ____ CHEESE _____  (very easy) 

 
1. cream / skate / water  __________________ (very easy) 

2. loser / throat / spot  __________________ (very easy) 

3. show / life / row  __________________ (very easy)  

4. night / wrist / stop  __________________ (very easy)  

5. duck / fold / dollar  __________________ (very easy) 

6. rocking / wheel / high  __________________ (very easy) 

7. dew / comb / bee  __________________ (very easy) 

8. fountain / baking / pop __________________ (very easy)  

9. preserve / ranger / tropical __________________ (very easy)  

10. cracker / fly / fighter  __________________ (very easy) 

11. gold / stool / tender  __________________ (easy) 

12. cadet / capsule / ship  __________________ (easy) 

13. aid / rubber / wagon  __________________ (easy) 

14. flake / mobile / cone  __________________ (easy)  

15. safety / cushion / point __________________ (easy)  

16. dream / break / light  __________________ (easy) 

17. fish / mine / rush  __________________ (easy)  

18. river / note / account  __________________ (easy) 

19. cracker / union / rabbit __________________ (medium) 

20. sense / courtesy / place __________________  (medium)  

21. flower / friend / scout  __________________ (medium) 

22. pie / luck / belly  __________________  (medium)  
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23. opera / hand / dish  __________________  (medium)  

24. fox / man / peep  __________________  (medium) 

25. light / birthday / stick   __________________  (medium) 

26. peach / arm / tar  __________________  (medium) 

27. piece / mind / dating  __________________  (hard) 

28. dust / cereal / fish  __________________  (hard) 

29. right / cat / carbon  __________________  (hard) 

30. cross / rain / tie  __________________  (hard) 

 

very easy – 10, easy – 8, medium – 8, hard – 4 

 

https://www.remote-associates-test.com/ 
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APPENDIX F: RANDOM ASSOCIATES TEST (CONVERGENT THINKING) – POST-TEST 

 
INSTRUCTIONS: Each question below lists a group of words and requires that you provide a 
single extra word that will link all the others together. Each set of three words can be associated 
with the solution word in several ways. For example, the three words HOUND /PRESSURE / 
SHOT are associated with the solution BLOOD.  
Please write the solution to each problem in the space to the right. 
 
Sample questions: 
Example: 

hound / pressure / shot ____ BLOOD _____  (easy) 

1. fox / man / peep  _________________  (medium) 

2. sleeping / bean / trash  _________________  (very easy) 

3. trap / polar / claw  _________________  (very easy) 

4. light / birthday / stick  _________________  (medium) 

5. food / forward / break  _________________  (very easy) 

6. shine / beam / struck  _________________  (medium) 

7. peach / arm / tar  _________________  (medium)  

8. water / mine / shaker  _________________  (very easy)  

9. palm / shoe / house  _________________  (medium) 

10. basket / eight / snow  _________________  (easy) 

11. wheel / hand / shopping _________________  (medium) 

12. nuclear / feud / album  _________________  (very easy) 

13. sandwich / house / golf _________________  (very easy) 

14. boot / summer / ground _________________  (medium)  

15. widow / bite / monkey _________________  (easy) 

16. bass / complex / sleep  _________________  (easy) 

17. animal / back / rat  _________________  (hard) 

18. guy / rain / down  _________________  (hard) 

19. time / hair / stretch  _________________  (easy) 

20. coin / quick / spoon  _________________  (easy) 

21. broken / clear / eye  _________________  (very easy) 
22. cottage / brick / cake  _________________  (very easy) 
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23. keg / puff / room  _________________  (medium) 

24. tax / real / fourth  _________________  (hard) 

25. set / program / cable  _________________  (very easy) 

26. property / moral / price _________________  (hard) 

27. dollar / stop / language _________________  (very easy) 

28. puppy / true / letter  _________________  (easy) 

29. polish / finger / down  _________________  (easy) 

30. car / swimming / cue  _________________  (easy) 

 

 

very easy – 10, easy – 8, medium – 8, hard – 4 

 

 

https://www.remote-associates-test.com/ 
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APPENDIX G: ALTERNATIVE USES TEST (DIVERGENT THINKING) – PRE-TEST 

 
 
INSTRUCTIONS: Each item below, list as many possible uses for the common household items: 

 

A ping pong ball 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

 

A paperclip 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

 

A broom 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

 

A fish hook 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
 

Additional space if needed. Please list the item you are referring to. 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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APPENDIX H: ALTERNATIVE USES TEST (DIVERGENT THINKING) – POST-TEST 

 
 
INSTRUCTIONS: Each item below, list as many possible uses for the common household items: 
 

A ping pong ball 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
 
 

A fish hook 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
 
 

A spoon 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

 

A car tire 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

 

Additional space if needed. Please list the item you are referring to. 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 

______________________ ______________________ _____________________ 
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APPENDIX I: TREATMENT GROUP INSTRUCTIONAL MODULES 

TREATMENT GROUP 

INTRODUCTION 
Demographic and 
pre-test data 

MODULE 1 
Art Materials 

MODULE 2 
Creative Thinking 

MODULE 3 
Self-Regulation 

MODULE 4 
Critical Thinking 

MODULE 5 
Post-tests 

MODULE 6 
Poster Design 

MODULE 7 
Final Project 

 
Demographic 
Survey (10 mins.) 
 
Alternative Uses 
Test (20 mins.) 
 
RAT-Remote 
Associates Test 
(20 mins.) 
 
Metacognitive 
Awareness 
Inventory 
(10 mins.) 
 
Yanpiaw Creative-
Critical Thinking 
Styles Test 
(30 mins.) 
 
 
 
 
Total time:  
Approx. 90 min. 
 

 
Intro to Design: 
Videos: 
Universal art of 
Graphic Design 
(2 min.) 
 
Thumbnails 
(2:23 min.) 
 
Basic Design  
(6 mins.) 
 
Basic Design – 
Layout  
(4:51 min.) 
Typography 
(6:03 min.) 
Color  
(6:08 min.) 
Images 
 (5:24 min.) 
 
 
Total time: 
Approx. 35 min. 

 
Video: Creative 
Thinking  
(Total run time: 
25 min.) 
 
Instructional 
materials on: 
• brainstorming 
• free association 
• mind-mapping  
• SCAMPER  
• Starbursting 
• Rhetorical 
Devices: analogy, 
metaphor & 
hyperbole 
(20 mins.) 
 
 
 
 
 
 
Total time:  
Approx. 45 min.  

 
Video: Self-
Regulated 
Learning 
Strategies 
(5 mins.) 
 
Printed Outline of 
Strategies 
(10 mins.) 
 
Use of Strategy 
Evaluation Matrix 
(10 mins.) 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 15 min. 

 
Video: Bloom’s 
Taxonomy  
(3:21 min.) 
 
Video: 5 tips on 
Critical Thinking 
(4:08 min) 
 
Video: 
NCS_Critical 
Thinking  
(2:32 min) 
 
Critical Thinking 
Awareness Log 
(10 mins.) 
 
 
 
 
 
 
 
Total time:  
Approx. 10 min. 

 
Alternative Uses 
Test 
(20 mins.) 
 
RAT-Remote 
Associates Test 
(20 mins.) 
 
Metacognitive 
Awareness 
Inventory 
(10 mins.) 
 
Yanpiaw Creative-
Critical Thinking 
Styles Test 
(30 mins.) 
 
 
 
 
 
 
Total time:  
Approx. 80 min. 

 
Several Tips on 
Poster Design 
(15 min.) 
 
Video: How to 
Create a Poster 
(1:49 min.) 
 
Video: 7 Tips for 
Good Poster 
Design  
(6:37 min.) 
 
Video: 
Collage art 
(2:15 min.) 
 
Video: Collage in 
Photoshop 
(9:05 min.) 
 
 
 
Total time:  
Approx. 35 min. 

 
Description and 
implementation of 
final project: 
Social Justice: 
“Racism” 
(Approx. 2-3 hrs.) 
 
 
Critical Thinking 
Awareness Log 
(10 mins.) 
 
 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 2- 3 hrs. 

 
Approximate Total Working Time: 8–9 hours  
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APPENDIX J: CONTROL GROUP INSTRUCTIONAL MODULES 

CONTROL GROUP 

INTRODUCTION 
Demographic and 
pre-test data 

MODULE 1 
Art Materials 

MODULE 2 
Art Materials 

MODULE 3 
Art Materials 

MODULE 4 
Art Materials 

MODULE 5 
Post-tests 

MODULE 6 
Poster Design 

MODULE 7 
Final Project 

 
Demographic 
Survey (10 mins.) 
 
Alternative Uses 
Test (20 mins.) 
 
Remote 
Associates Test 
(20 mins.) 
 
Metacognitive 
Awareness 
Inventory 
(10 mins.) 
 
Yanpiaw Creative-
Critical Thinking 
Styles Test 
(30 mins.) 
 
 
Total time:  
Approx. 90 min. 
 

 
Videos: 
Universal art of 
Graphic Design 
(2 min.) 
 
Thumbnails 
(2:23 min.) 
 
Basic Design  
(6 mins.) 
 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 12 min. 
 

 
Videos: 
Defining 
creativity  
(1:20 min.) 
 
Basic Design – 
Layout  
(4:51 min.) 
 
Basic Design – 
Typography 
(6:03 min.) 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 12 min. 
 

 
Videos: 
Basic Design – 
Color (6:08 min.) 
 
Basic Design – 
Images 
 (5:24 min.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 12 min. 
 

 
Videos: 
Collage art 
(2:15 min.) 
 
Collage in 
Photoshop 
(9:05 min.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 12 min. 
 

 
Alternative Uses 
Test 
(20 mins.) 
 
RAT-Remote 
Associates Test 
(20 mins.) 
 
Metacognitive 
Awareness 
Inventory 
(10 mins.) 
 
Yanpiaw Creative-
Critical Thinking 
Styles Test 
(30 mins.) 
 
 
 
 
Total time:  
Approx. 80 min. 
 

 
Several Tips on 
Poster Design 
(15 min.) 
 
Video: How to 
Create a Poster 
(1:49 min.) 
 
Video: 7 Tips for 
Good Poster 
Design  
(6:37 min.) 
 
 
 
 
 
 
 
 
 
Total time:  
Approx. 25 min. 
 

 
Description and 
implementation 
of final project: 
Social Justice: 
“Racism” 
(Approx. 2-3 hrs.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total time: 
Approx. 2- 3 hrs. 
 

 
Approximate Total Working Time: 6–7 hours 
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APPENDIX K: FINAL PROJECT DESIGN BRIEF 

We live in a troubled world filled with human issues that often go unresolved due to man’s 
predilection to act inhumanely. You can think of social issues in terms of the distribution of 
wealth, opportunities, and privileges within a society. It is a concept of fair and just relations 
between the individual and society. Several examples of social justice issues could be white 
privilege, religious freedom, or mass incarceration. 
 
The theme for this project: RACISM 
 
DESCRIPTION: 
The project employs a broad-based and open-ended theme which allows a student to choose and 
interpret a conceptual approach to highlight an important social issue. Your task is to develop 
ideas to challenge the perception of racism, promote social change and give your personal voice 
to this issue. The final project can be executed using a variety of techniques and media.  
 
MEDIA:  
The preferred choice and the fastest and easiest media is poster design. You've probably been 
creating posters since middle school. To create your final poster design you can use a variety of 
materials such as pencils, markers, paint, cut paper, photos, collage/montage, or computer 
software. 
 
ALTERNATIVE MEDIA: 
If you think a poster is not something you can do, then consider these approaches; poetry, short 
story, video, motion graphics, photos or a photo collage. 
 
IDEAS & PROCESS: (more important than the finished product) 
Regardless of the type of final project you choose, the ideas (your thinking) and the 
design process are more important to this research than the finished design. Don't be put off 
thinking you need to create this very polished or professional looking final artifact (poster, story, 
video, etc.). 
 
PROCEDURE: 
Participants will be asked to chart their ideation stages (idea creation), to save all aspects of their 
visual thinking process and to chart their self-regulation and critical thinking stages during the 
creation of this project. This charting process or thinking log is far more important than the final 
outcome. 
 
Design process – More emphasis is placed on the design process, defining, idea generation and 
development of visual or verbal ideas is more important than a fine-tuned, well-executed final 
poster. 
 
 
Save all aspects of the process – Notes, ideation phases (brainstorming, free-association, mind-
mapping, SCAMPER technique, rhetorical devices), thumbnail sketches, rough 
drawings/layouts, rough drafts, Self-Regulation Strategy Evaluation Matrix, and Critical 
Thinking Log. 
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FORMS & DOCUMENTS FOR PROJECT: 
 
Self-Regulation Strategy Evaluation Matrix 
Download Word doc: Strategy Evaluation Matrix 
After downloading this form you can open and fill it in using Microsoft Word. 
 
Critical Thinking Log 
Download Word doc: Critical Thinking Log 
If you don't have access to Microsoft Word, then click on this link to access a PDF version of the 
Critical Thinking Log. 
  
REQUIREMENTS: 
A project that deals with the subject of “Racism.” 
Suggested media: A poster is strongly encouraged.  
You might also consider Poetry, Short Story, Video, Motion Graphics, or Photography 
Finished poster size: 11” x 14” OR 11” x 17” 
Medium: Any medium of your choice, pencils, markers, paint, cut paper, photos, 
collage/montage, or computer software. 
 
What to upload to this assignment: 

• Finished Project: Upload a digital file in PDF, jpeg or png format 
• Strategy Evaluation Matrix 
• Critical Thinking Log 
• Notes - any notes you recorded during the project 
• Ideation phase documents 

o brainstorming ideas and free-association list 
o mind-mapping diagram 
o SCAMPER technique notes 
o the use of rhetorical devices 
o thumbnail sketches 
o rough drawings/layouts 
o rough drafts 
o  

Working time: Approx. 2 – 3 hours 
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APPENDIX L: FINAL PROJECT RUBRIC 

CODE # 000       Final Project Rubric 

FINAL PROJECT RUBRIC 

CRITERION OUTSTANDING - 4 SUCCESSFUL - 3 DEVELOPING - 2 INADEQUATE - 1 

PREPARATION/DEFINITION 
PHASE 
• define the problem 
• research reference & inspiration 

 

The problem was 
clearly defined and a 
strong collection of 
reference material was 
exhibited 

The problem was 
defined and an 
acceptable collection of 
reference material was 
exhibited 

The problem was poorly 
defined and an 
unacceptable collection 
of reference material 
was exhibited 

The problem was poorly 
or not defined and a 
weak or no collection of 
reference material was 
exhibited 

     
IDEATION/INCUBATION PHASE 
Depth & quality of ideas 

Evidence of use of creative thinking 
strategies: 

• brainstorming 
• free association 
• SCAMPER 
• mind mapping 
• starbursting 
• rhetorical devices 

 

• Ideas representing a 
surprising variety of 
important concepts 
from different contexts. 

 

• Makes strong use of 
divergent thinking 
strategies. 

 

• Clear evidence was 
given showing the use 
of more than three of 
the creative thinking 
strategies. 

 

• Ideas represent 
important concepts 
from different contexts.  

 

 

• Makes use of 
divergent thinking 
strategies. 

 

• Clear evidence was 
given showing the use 
of 2-3 of the creative 
thinking strategies. 

• Ideas represent 
important concepts 
from the same or similar 
concepts or disciplines.   

 

• Makes limited use of 
divergent thinking 
strategies. 

 

• Clear evidence was 
given showing the use of 
only one of the creative 
thinking strategies. 

• Ideas do not represent 
important concepts. 

 

 

 

• Makes little or no use 
of divergent thinking 
strategies. 

 

• It was not clear if any 
of the creative thinking 
strategies was employed 

     
VISUALIZATION/DEVELOPMENT 
PHASE 1 
Thumbnails 
• fluency 
• originality 
• flexibility 
• elaboration 

5 or more thumbnails 
were created that 
exhibited original 
thinking, a range of 
ideas and sufficiently 
visually detailed. 

5 thumbnails were 
created that somewhat 
exhibited original 
thinking, a limited range 
of ideas and were 
somewhat visually 
detailed. 

3–4 thumbnails were 
created that exhibited 
limited original thinking, 
a limited range of ideas 
but lacking detail. 

Fewer than 3 thumbnails 
were created but were 
lacking original thinking, 
the ideas lacked range 
and lacking detail. 

     
VISUALIZATION/DEVELOPMENT 
PHASE 2 
Development of Thumbnails 
into larger, rough sketch 
• refinement of concept 
• simplification of visual message 
• degree of originality 
• elaboration – idea development 

 

Rough sketch strongly 
exhibits refinement of 
the concept, 
simplification, 
originality and idea 
development. 

Rough sketch 
adequately exhibits 
refinement of the 
concept, simplification, 
originality and idea 
development. 

Rough sketch poorly 
exhibits refinement of 
the concept, 
simplification, originality 
and idea development. 

Rough sketch exhibits no 
refinement of the 
concept, simplification, 
originality and idea 
development. 

     
ANALYSIS/REFLECTION 
Review of Development Phase 2 

• changes/alterations 
 
 
 

 

The transition phase 
from thumbnail-to-tight 
sketch exhibited strong 
evidence of concept 
improvement. Ideas are 
combined in original 
and surprising ways to 
address an important 
issue. 

The transition phase 
from thumbnail-to-tight 
sketch exhibited an 
acceptable level 
evidence of concept 
improvement. Ideas are 
combined in original 
ways to address an 
important issue. 

The transition phase 
from thumbnail-to-tight 
sketch exhibited 
marginal evidence of 
concept improvement. 
Ideas are combined in 
original ways that are 
derived from the 
thinking of others. 

The transition phase 
from thumbnail-to-tight 
sketch exhibited no 
evidence of concept 
improvement. Ideas are 
copied or restated from 
other sources.  
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COMPREHENSIVE (Final Product) 
VISUALIZATION PHASE 3 

• originality 
• elaboration 

 
 
 
 

 

The final product 
exhibits an original 
concept that extends 
the scope and detail of 
phase 2 making an 
original contribution to 
the intended issue or 
purpose. 

The final product 
exhibits a somewhat 
expected concept but 
extends the scope and 
detail of phase 2 making 
an original contribution 
to the intended issue or 
purpose. 

The final product 
exhibits a concept that is 
derivative of similar 
ideas. Some changes 
made from phase 2 

 

 

The final product lacks 
an original concept and 
shows little or no change 
from phase 2 and does 
not serve the intended 
purpose. 

     

SCORE:  
 

 
SELF-REGULATION STRATEGY 
EVALUATION MATRIX 
 

4 points 3 points 2 points 1 point 

All Phases Addressed  
( DP, IP, V1, V2,AR, V3) 

    
 

Making Use of Strategy 
How did you use this strategy? 

    

Thoughtful/Self-Reflection 
Why did you use this strategy? 

    

Used a Multiplicity of Strategies 
    

SCORE:  
 
 
CRITICAL THINKING  
 

4 points 3 points 2 points 1 point 

Evidence of Critical Thinking  
in Critical Thinking Log Narrative 
Student Self-Evaluation 
 

    

Evidence of Critical Thinking  
in Final Project 
Faculty Raters Evaluation 
 

    

SCORE:  
 
BLOOM’S REVISED TAXONOMY 
REMEMBERING: retrieve, recall, or recognize relevant knowledge from long-term memory 
UNDERSTANDING: demonstrate comprehension through one or more forms of explanation 
APPLYING: use information or a skill in a new situation 
ANALYZING: break material into its constituent parts and determine how the parts relate to one another and/or to an overall structure or purpose 
EVALUATING: make judgments based on criteria and standards 
CREATING: put elements together to form a new coherent or functional whole; reorganize elements into a new pattern or structure 
 

 
TOTAL SCORE: 
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APPENDIX M: PARTICIPANT DEMOGRAPHIC SURVEY 

 

1. What is your Sex/Gender?  

__ Male     __ Female    __ Transgender     __ Prefer not to respond  

2. What is your Race/Ethnicity?  

__ African American/Black      __ Asian/Pacific Islander      __ Hispanic/Latino      __ Multiracial 

__ Native American/American Indian      __ White    _____________________ Not Listed (please specify)  

__ Prefer not to respond 

3. What is your age group?  

__ Under 18      __ 18-19      __ 20-21      __ 22-24      __ 25 and above  

4. What is your college major? 

________________________________________________________________ 

5. What year are you currently in your major?  

__ First year.    __ Second year 

6. Are you considered an in-state sponsoring district, in-state non-sponsoring district, out-of-state or 

international student for tuition? 

Sponsoring school districts:  
Chester-Upland 
Garnet Valley (Bethel residents only) 
Haverford, Interboro 
Radnor 
Ridley 
Rose Tree Media 
Southeast Delco 
Springfield 
Upper Darby 
Wallingford-Swarthmore (Swarthmore and Rutledge residents only) 
William Penn. 
___ In-state, sponsoring district 
___ In-state, non-sponsoring district 
___ Out-of-state 
___ International student 
 

7. How many hours do you work for pay OFF campus?  

__ None      __ 1-10 hours/week      __ 11-20 hours/week      __ 21-30 hours/week      __ More than 30 hours/week  

8. How many hours do you work for pay ON campus?  

__ None      __ 1-10 hours/week      __ 11-20 hours/week      __ 21-30 hours/week      __ More than 30 hours/week 

9. What is your marital status? 

__ Single.    __ Married __ Divorced 

10. Parents level of education - MOTHER? 

__ Did not finish high school.    __ High school graduate.    __ Some college 

__ College graduate.    __ Graduate school.    __ Beyond graduate school.    __ Don’t know 
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11. Parents level of education - FATHER? 

__ Did not finish high school.    __ High school graduate.    __ Some college 

__ College graduate.    __ Graduate school.    __ Beyond graduate school.    __ Don’t know 

12. Do you have access to a computer with the Adobe Creative Suite outside of school? 

__ Yes.    __ No 

13. To receive extra credit for your participation in this research study, please list the name(s) of faculty 

members that need to receive confirmation that you completed the study: 

_______________________________________________________________ 
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APPENDIX N: STRATEGY EVALUATION MATRIX  

 
As you evaluate your strategy use for the stages in the design process using the matrix below, please indicate the stage of the design 
process you are evaluating by placing initials for the stage next to your comments, e.g., IP for Ideation Phase, or V2 for Visualization 
#2. You can use the column titled “When did you use the strategy?” to indicate which design stage you used a strategy.  
See example at bottom. 
 
DP - Definition Phase       IP - Ideation Phase        V1 - Visualization #1        V2 - Visualization #2        AR - Analysis/Reflection        V3 -Visualization 
#3 
 

What strategy did you use? 
When did  
you use the 
strategy? 

How did you use this strategy? Why did you use this strategy? 

Goal Setting/Planning 
What is my overall goal for 
this stage of the project? 
 
What is the nature of the 
task(s) I need to perform at 
this stage? 

   

Organizing 
Do I have all the resources I 
will need for this stage? 
Have I organized my 
reference/research? 
Do I have my tools and 
materials? 
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Seeking Information 
What kind of information and 
strategies do I need? 
What information resources 
do I need? 
Have I used a variety of 
resources? 

   

Environment Structuring 
Is the environment I’m 
working in free of 
distractions? 
Is the environment I’m 
working in free of clutter? 
Am I multi-tasking as I work? 

   

Keeping & Monitoring Records 
What should I be keeping 
track of at this stage? 
Did I take notes? 
What should I hold onto for 
the next stages? 
Am I reaching my goals? 
 

   

Seeking Assistance 
When I needed help I asked 
______ ? 
During this stage, I had to look 
up _____ using ____? 
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Self-Evaluating 
Have I reached my goal for 
this stage? 
How much time did I spend on 
this task? 
What changes do I need to 
make? 

   

Reviewing Work 
What strategies worked best? 
What didn’t work? 
What could I have done 
differently? 
 

   

Rewards 
When I completed a task or 
module I rewarded myself by 
______ ? 

   

EXAMPLE response below: 

Goal Setting/Planning IP 
 
 
V1 

During the Ideation Phase I used brainstorming, free association 
and the SCAMPER technique to arrive at 5 distinct concepts for 
my poster. 
My initial plan was to create 5 thumbnail sketches but once I got 
rolling with my ideas I found I had created 22 sketches before 
my ideas started to be exhausted. 

The three ideation strategies are diverse, easy to use 
and allowed me work both independently and also 
with a group of friends. 
Thumbnail sketching allows me to get my ideas in 
visual form quickly without wasting time fiddling with 
a computer program. I think sketching keeps my ideas 
fresh. 
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APPENDIX O: CRITICAL THINKING LOG 

Instructions: 
 
Step 1: During each phase of the design process, try your best to log your thinking processes for each step in Bloom’s Taxonomy. If a step is grayed out and has 
a line through it, disregard that step for that phase of the process. 
 
Step 2: In the large boxes under “Track your Critical thinking thoughts here…” type in several thoughts about how you engaged critical thinking for the steps in 
Bloom’s Taxonomy regarding that phase of the design process. Use the small box to check off ( √ ) the steps you considered for that phase of the design process. 
 
For example: In the Preparation/Definition Phase, if you check off ( √ ) Analyzing, then write a brief statement about the sources of inspiration you analyzed to 
develop ideas for the final design. 
 

CRITICAL THINKING LOG 

DESIGN PHASE Track your Critical Thinking thoughts here regarding the six steps of Bloom’s Taxonomy –  
See full instructions at bottom of chart 

PREPARATION - 
DEFINITION PHASE 
• define the problem 
• research reference & inspiration 

 

During the Analyzing step I reviewed 5 websites that deal various issues concerning racism in America and I gathered 12 images online. 
 
During the Applying step, I used information from two of the five websites to mash together an idea to look at racism from the point of 
view of a young African-American male. 
 
I also remembering seeing a poster for an action movie that used stark black & white graphics to portray an older black man that was 
very dynamic. I would like to use that type of graphic. 

  
 
 
Use as much space as you need under “Track your Critical thinking thoughts here…”.  
The document will expand to accommodate your content. 
 
 
 

 



 

 
160 

CRITICAL THINKING LOG 

DESIGN PHASE Track your Critical Thinking thoughts here regarding the six steps of Bloom’s Taxonomy –  
See full instructions at bottom of chart 

PREPARATION - 
DEFINITION PHASE 
• define the problem 
• research reference & inspiration 

 

 

  
IDEATION - 
INCUBATION PHASE 
Depth & quality of ideas 
Evidence of use of creative thinking 
strategies: 
• brainstorming 
• free association 
• SCAMPER 
• mind mapping 
• starbursting 
• rhetorical devices 

 

 

  
VISUALIZATION - 
DEVELOPMENT PHASE 1 
Thumbnails 
• fluency 
• originality 
• flexibility 
• elaboration 
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VISUALIZATION - 
DEVELOPMENT PHASE 2 
Development of Thumbnails 
into larger, rough sketch 
• refinement of concept 
• simplification of visual message 
• degree of originality 
• elaboration – idea development 

 
 

 

  
ANALYSIS - REFLECTION 
PHASE 
Review of Development Phase 2 
changes/alterations 

 

  
COMPREHENSIVE (Final 
Product) VISUALIZATION 
PHASE 3 
• originality 
• elaboration 
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APPENDIX P: CREATIVE THINKING STRATEGIES 

BRAINSTORMING 

Brainstorming can help you to come up with a lot of ideas that you would not be able to generate by 
just sitting down with a pen and paper. It is best done in the group setting because several brains are 
better than one for this technique. Brainstorming can help to: 

• Generate ideas quickly 
• Expand alternative thoughts 
• Get people unstuck 
• Inject insights from a broader group 
• Build enthusiasm 

Brainstorming can be used throughout the design process to help develop design solutions, but also 
any time you are trying to come up with ideas or expand existing ideas. 
How to do it: 

1. Enlist the help of several individuals and get them into the mood. 
2. The goal is to generate a lot of ideas – Quantity, Quantity, Quantity! 
3. Plan to spend 15 – 20 minutes or longer. 
4. Enlist a scribe to write ideas on a large tablet, poster board or whiteboard. 
5. Write down as concisely as possible what you are brainstorming. How-Might-We questions 

are good starters. 
6. Proceed in an orderly fashion. 
7. Write down everything. 
8. Defer judgment until the end. 
9. Stay on topic. 
10. Encourage wild, even outrageous ideas. 
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FREE-ASSOCIATION 

Free association is the most obvious brainstorming technique. However, it is not used as often 
as it should be, in fact, many people do not know how to think about a problem in an open 
unrestrained manner. The key is to think without judging your thoughts, to think freely while 
maintaining an association with the problem. An effective way to do this is to think quickly. One 
method is to make flashcards. Create a quick thumbnail sketch or write down a word on a card, next 
turn the card over so you can’t be distracted by it, then move on to the next one and repeat the 
process. This “out-of-sight-out-of-mind” approach to brainstorming will allow you to continuously 
wipe your slate of thoughts clean. 

 
Word/Phrase Listing 
A subcategory of free association, word or phrase listing is one of the quickest ways to 

generate a body of material that can then be used individually or in combination with materials 
generated by using other techniques to form a practical idea. The key here is to aim for quantity, 
forget about quality. The more quickly you can come up with words or phrases the more likely you 
will draw out strong personal links to whatever problem you are thinking about. 

 
Divorced Word/Phrase Listing 
Many artists and designers will use word or phrase listing as a technique for collecting 

material to draw upon to generate an idea, but very few will take it a step further and use a divorced 
word or phrase listing. As the former results in personal links to a problem, which incidentally, may 
be biased in one form or another, the divorced approach results in the formation of much more 
impersonal and less biased associations. This technique relies on a word/phrase list and here is how it 
works. To produce some sketches for an illustrated icon based on brainstorming an idea, I first 
produced a word/phrase list; here are six words from the list: 

Clouds        Brain          Lightning        Rain        Thought Bubble         Skull 
 
The next step is to further associate using the primary words as the subject basis. 
 
Clouds >> Sunshine                   Brain >> Neurons                    Rain >> Umbrella 
Lightning >> Fireworks           Thought Bubble >> Comic Words               
Skull >> Head 
It is doubtful the associated secondary word references would have been thought of without 

applying the divorced word/phrase listing technique. Instead of only six references, there are now 
twelve that can be drawn upon to create an illustrated solution to the problem. (Arday, 2013)
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MIND-MAPPING 
A visual version of free association. A	mind	map	is	an	easy	way	to	brainstorm	thoughts	using	a	more	
organic	approach	without	worrying	about	order	and	structure.	It	allows	you	to	visually	structure	your	ideas	
to	help	with	analysis	and	recall.	

	
Source:	mindmapping.com	

Characteristics	of	Mind	Mapping	–	Think	of	it	as	a	tree!	

1. The	main	idea	is	the	most	prominent	and	focused	idea.	The	central	idea.	

2. Main	themes	radiate	from	the	central	idea	in	branches.	

3. Use	keywords	or	images	on	the	radiating	branch.	

4. Less	important	topics	are	the	twigs	that	extend	from	a	branch.	

5. The	branches	form	or	make	connections	to	the	themes	and	the	central	idea.	

Note:	Your	mind	map	can	be	wildly	creative	and	not	as	structured	as	above.	

	

How	to	make	a	Mind	map	

• Develop	or	write	down	your	central	idea,	i.e.,	conservation.	

• Develop	main	themes	and	locate	them	around	the	central	idea.	Use	connecting	lines	from	
your	main	themes	back	to	the	central	idea,	i.e.,	space,	energy,	natural	resources	

• Use	only	a	word	or	very	short	phrase	

• Add	images	to	help	clarify	your	thoughts.	

• Add	sub-themes	to	each	main	theme,	i.e.,	natural	resources	>	water,	air,	soil,	rain,	etc.	

• Continue	branching	out	your	ideas	and	make	connections	to	other	areas	of	the	map.	

	

Free	Mind	Mapping	software	

Coggle		 MindMapple	 								NovaMind													Blumind											WiseMapping								MindMup	

Google	Drawings	available	as	part	of	your	Google	Drive	via	Canvas.
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STARBURSTING	

Starbursting	is	another	form	of	brainstorming	that	focuses	on	generating	questions	
rather	than	answers.	It	can	be	used	duplicated	or	restated,	with	additional	layers	of	questioning	
about	the	answers	to	the	initial	set	of	questions.		

	

	
	

1. Begin	by	placing	your	central	idea	in	the	white	circle	in	the	middle	of	the	star.		

2. Then	proceed	around	the	outside	of	the	star	placing	questions	inside	the	gray	boxes	
that	begin	with	the	word	at	the	tip	of	the	star	point.	

3. Try	to	brainstorm	additional	questions	until	you	have	at	least	three	questions	for	each	
point	of	the	star.	

4. When	you	have	enough	questions,	start	to	try	to	answer	them.	

Write your questions in the 
boxes. 

 

 

            

 

Central idea here 
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SCAMPER TECHNIQUE 

SCAMPER is an acronym which stands for questions relating to the following; Substitute, Combine, 

Adapt. Modify, Put to Another Use, Eliminate and Rearrange/Reverse.  

How to use the SCAMPER technique 

The SCAMPER technique uses a set of directed questions which you answer about your problem to 

come up with new ideas. The stimulus comes from forcing yourself to answer questions which you 

would not normally pose. The questions direct you to think about a problem in ways which typically 

come up with new ideas. 

SUBSTITUTE 

Think about substituting part of your product/process for something else. By looking for something to 

substitute you can often come up with new ideas.  

Typical questions:  

What can I substitute to make an improvement? 

 What if I swap this for that and see what happens? 

 How can I substitute the place, time, materials or people?  

Can I change its shape, color, texture, sound or smell? 

COMBINE 

Think about combining two or more parts of your problem to achieve a different product/process or 

to enhance synergy. 

Typical questions:  

What materials, features, processes, people, products or components can I combine?  

Where can I build synergy?  

Can I combine different talents to improve it? 

ADAPT 

Think about which parts of the product/process could be adapted to remove the problem or think 

about how you could change the nature of the product/process. 
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Typical questions:  

What part of the product could I change? And in exchange for what?  

What if I were to change the characteristics of a component? 

What else is it like? 

What different contexts can I put my concept in? 

MODIFY/DISTORT 

Think about changing part of or all of the current situations, or to distort it in an unusual way. By 

forcing yourself to come up with new ways of working, you are often prompted into an alternative 

product/process. 

Typical questions:  

What happens if I warp or exaggerate a feature or component?  

What will happen if I modify the process in some way? 

Can it be bigger, stronger or taller? 

Can I make multiples? 

Can I add additional features or extra value? 

PUT TO OTHER PURPOSES 

Think of how you might be able to put your current solution/ product/process to other purposes or 

think of what you could reuse from somewhere else to solve your own problem. You might think of 

another way of solving your own problem or finding another market for your product.  

Typical questions:  

What other markets could I use this product in?  

Who or what else might be able to use it? A child? An older person? 

If I knew nothing about it, would I figure out the purpose of this idea? 

Are there new ways to use it in its current shape or form? 

ELIMINATE 

Think of what might happen if you eliminated various parts of the product/process/problem and 

consider what you might do in that situation. This often leads you to consider different ways of 

tackling the problem. 
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Typical questions:  

What would happen if I removed a component or part of it?  

How else would I achieve the solution without the normal way of doing it? 

How can I simplify it? 

What feature can I omit? 

Can the rules be eliminated? 

REARRANGE/REVERSE 

Think of what you would do if part of your problem/product/process worked in reverse or done in a 

different order. What would you do if you had to do it in reverse? You can use this to see your 

problem from different angles and come up with new ideas. 

Typical questions:  

What if I did it the other way around?  

What if I reverse the order it is done or the way it is used?  

How would I achieve the opposite effect? 

What other arrangements might be better? 

Can I interchange components? 

Can I transpose positives and negatives? 

Should I turn it around? Up instead of down? Down instead of up? 

What if I consider it backward? 
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RHETORICAL DEVICES 

A rhetorical device uses words in a certain and often clever way to convey or alter the 

meaning or to persuade. It can also be used to evoke emotion on the part of the reader or 

audience. Below find two rhetorical devices often employed by designers and artists to add 

impact to their visual communication. 

HYPERBOLE 
Hyperbole refers to exaggerated statements not intended to be taken literally.  

EXAMPLE: Saying “I have done this a thousand times” to indicate that you're very familiar with a task is 
an example of hyperbole because it is unlikely you've really performed the task a thousand times. 

OTHER EXAMPLES: 

• I've told you to clean your room a million times! 
• It was so cold, I saw polar bears wearing hats and jackets. 
• I am so hungry I could eat a horse. 

 

METAPHOR 
A metaphor is a figure of speech in which a word or phrase that denotes a certain object or idea is applied to 
another word or phrase to imply some similarity between them. 

EXAMPLE: Saying “The teenage boy’s stomach was a bottomless pit.” Denotes a bottomless pit can never 
be filled. In this example, “bottomless pit” is a metaphor because it is being applied to “the teenage boy’s 
stomach” to imply that his appetite could never be satisfied (that is, his stomach could never be filled). 

Why Use a Metaphor?  

• Metaphors can help readers or listeners to better understand something about the object or idea to 
which the metaphor is being applied. 

• Metaphors can make speaking and writing livelier and more interesting. 
• Metaphors can communicate a great deal of meaning with just a word or a phrase. 
• Metaphors, because they imply rather than directly state relationships, can get listeners and readers 

to think about what they are hearing or reading. 

More examples: 

1. The homework was a breeze. 
(This implies that the homework was very easy to do.) 

2. They showered the birthday girl with gifts. 
(This implies that they gave the girl many gifts.) 
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3. My memory of the event is foggy. 
(This implies that my memory of what happened was unclear.) 

4. Mary stole the spotlight with her performance. 
(This implies that Mary’s performance made her the center of attention.) 

5. If I were you, I would steer clear of that topic. 
(This implies that you should stay away from that topic.) 

A Strategy for Using Metaphors 

1. Identify the object or idea that is the subject of what you are writing or saying. 
For example, suppose you are trying to describe a sunset. 

2. Identify what it is you want to communicate about that object or idea. You want to bring out how 
beautiful the sunset is. 

3. Identify another object or idea that strongly implies what you want to communicate. You decide that the 
idea of “painted” would be a good way to communicate the beauty of the sunset. 

4. Construct a sentence in which you link the idea of painted with sunset. For example, you could write or 
say, “The sunset painted the sky with vibrant colors.” 
 
 
ANALOGY/SIMILE 

Analogies are very good for discovering things you had not realized about your own problem 
situation and thus enable you to develop solutions based upon them. 

The first step is to make up an analogy: 

• What does your situation or your problem remind you of? 
• What other areas of life/work experience similar situations? 
• Who does similar things but not in your area of expertise? 

Often an analogy will include the words "... is like ..." (simile) 
Examples could be: 

• Running a business is like managing a theatre production 
• Changing a tire on a car is like putting your shoes on.* 
• Selling to our customers is like being a second-hand car salesman” 

Another way is to force an analogy and create something which you will make the analogy to. 
Examples could be: 

• The packaging is like an egg 
• Manufacturing a toy doll is like driving a tank 
• Advertising to customers is like cooking a meal 
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APPENDIX Q: FINAL PROJECT EXAMPLES  

Theme: “Social Justice: Racism” 

STRONG EXAMPLES: 

 

Different shades. One race.

itstopswithme.humanrights.gov.au
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We can’t either...

Stop stereotypes.

Stop racism.

Can you tell us

which man is the 

convicted felon?
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176 

WEAK EXAMPLES: 
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178 

 

 

 

 

     TRUMP’S AMERICA 

 


