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ABSTRACT 

The development of critical thinking skills in United States citizens was considered essential to 

the viability of American society and the country’s global economic, social and political 

empowerment. However, there are concerns that future leaders of the United States will not 

possess the evaluative and reasoning skills necessary to remain relevant in these areas. This two-

part study included a survey of teachers to assess the perception of critical thinking skills in 

latency age children and reflective art responses to current literature related to critical thinking 

and creativity. Exploring creativity as an alternative means to enhance critical thinking may lead 

to the development of new and effective modalities of improving such skills in children. Results 

from this limited study indicated that, although there was higher than expected importance 

placed on creativity and critical thinking by teachers, utilizing creativity may still be effective 

means to further increase the skill.
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CHAPTER I 

Introduction 

Statement of the Problem 

Children need to possess not only the ability to retain learned information, but also 

Critical Thinking (CT) skills to effectively process and apply learned information.  CT skills are 

essential in problem solving in practical, social, educational, and career settings, and are needed 

for a successful transition as viable members of society.  Research suggested that the educational 

system in the United States lacks the focus on this key educational component in its curriculum 

(Ramsey & Baethe, 2013; Yordy, 2008).  However, a positive correlation was found between 

creative engagement and critical thinking which may improve those standings (Moeller, Cutler, 

Fiedler, &Weier, 2013).  This study investigated the perception of teachers on the need for 

improved CT skills in children through surveys and assessed the efficacy of utilizing creativity to 

improve such skills using reflective responses to the literature review. 

Research Questions 

 Children need to possess CT skills to effectively process and apply learned information in 

order to be competent professionally and socially into adulthood.  This study was guided by the 

questions, Is there a need for improved critical thinking skills in children? Is creative 

engagement an effective means to improve such skills? 

Basic Assumptions 

Ramsey and Baethe (2013) and Yordy (2008) felt that there was a decline in the effective 

teaching and acquisition of CT skills in the American educational system.  In contrast, Gruenfeld 

(2010) found that children who engage in regular creative activities showed a greater proficiency 

in CT skills that could benefit them into adulthood.  Butler (2012) identified CT skills as the 
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crucial ability to integrate and apply learned information which leads to effective problem 

solving and innovation that benefits the individual, local community, and global society. 

Purposes and Objectives 

The intention of this study was to investigate the current need for increased educational 

attention on childhood critical thinking development.  In addition, this study investigated the 

positive effects of creativity on CT skills development in childhood.  To assess the need for 

improved CT skills in children, a preliminary assessment of the current level of CT skills in 

latency-age children was conducted through a survey completed by a sample of local elementary 

school teachers.  Concurrently, art and journal responses to literature reviewed on the topics of 

critical thinking and creativity were completed by the researcher.  The goal was to use the results 

of this study to develop art-based interventions that may be included in an interactive book 

designed to stimulate critical thinking in children.  This book is expected to be published at a 

later date. 

Hypotheses 

School-aged children will exhibit a deficiency in CT skills as evidenced by a majority of 

negative responses to teacher surveys.  In addition, school-aged children will exhibit a significant 

deficiency in CT skills as evidenced by overall low scores on teacher surveys, supporting the 

view of a decline in critical thinking acquisition in the American education system.  A literature 

review will confirm a positive correlation between engagement in art activities and CT, thereby 

demonstrating a need for a creative intervention to stimulate critical thinking in children. 

Operational Definitions 

 Darling and Wright (2004) defined critical thinking as reasonable, reflective thought that 

concentrates on deciding what to believe and how to act in problematic situations resulting in 
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reasoned judgments and embodying the characteristics of quality thinking.  Stein and Haynes 

(2011) pinpointed the elements of critical thinking as: (a) effective evaluation of information; (b) 

creative thinking involving alternative interpretations and identification of new information; (c) 

learning and problem solving which includes identifying, integrating, and applying relevant 

information; and (d) effective communication of resulting ideas.  But for Broom (2011), critical 

thinking was methodical and insightful thoughts concerning ideas and problems that emerge 

from an interaction between factual knowledge and concepts, like reasoning, and character 

virtues such as empathy and open-mindedness.  She specified that critical thinking only took 

place in motivated individuals.  Noting similarities to the definition of critical thinking, the term, 

creative, was defined as the ability to make new things, to think of new ideas, or involved the 

process by which new ideas and stories are created (Merriam-Webster’s Online Dictionary, 

2003). 

Latency was identified as the fourth stage of Freudian development that occurred 

between 6 years of age and puberty when a child’s development begins to focus on social and 

intellectual skills (Santrock, 2004).  Latency coincided with Erikson’s Industry vs.  Inferiority 

stage where the child’s initiative introduces new experiences, they are enthusiastic about learning 

and fully engaged in expansive imagination, and focused on intellectual mastery.  Erikson (1968) 

stressed the importance of adult influences at this stage in motivating the child to discover, learn, 

and problem solve.   

Limitations 

Limitations to the study included the timeframe and sample size.  The survey remained 

open to potential participants for twenty-three days, keeping the sample of teachers restricted to 

those who respond within that interval.  The sample size was also predicated upon teachers’ 
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interest in participating, which was dependent upon factors such as their schedules, personal 

views on education, and their other obligations.  Teachers may also regard the emailed invitation 

to participate as spam and therefore not respond.  The time frame and scope of this research also 

inhibited access to children for a longitudinal study to gauge the effectiveness of creativity on 

critical thinking skills over time.  Efficient time management, planning, and streamlined search 

efforts were pivotal in maximizing the significance of the creative responses.  In addition, the 

drawings and interventions arising from the art responses will not be studied for effectiveness 

with latency aged children within the scope of this research because they will need to be 

validated through further study. 

Ethical Implications 

There was minimal risk to those participating in the anonymous online survey portion of 

the study.  The questionnaire included demographic information regarding the teacher’s 

professional experience and grades taught as well as in depth questions regarding their students’ 

ability to problem solve, integrate learned information, and utilize other identified aspects of 

critical thinking.  No identifying information was collected and the data was aggregated for 

analysis by basic characteristics.  The data collected was dependent upon the number of 

responses and was limited in scope based on the researcher’s geographical location, so the results 

may not reflect national teacher perception.  Further research would be needed to generalize 

these results to a larger population.  As a student of art therapy and proponent of arts integration 

for learning, the researcher recognized her biases in favor of art-based engagement to improve 

critical thinking skills. 
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Justification of the Study 

In order for our nation to be competent, progressive, and globally competitive, it is 

necessary for our citizens to be intellectually well-rounded individuals with the ability to 

problem solve personal life challenges as well as societal dilemmas.  Considering the declining 

ability of our educational system to produce individuals who have the ability to think critically in 

the United States, importance needs to be placed on finding alternative methods of teaching CT 

skills to the children who will be our future leaders.  Since critical thinking and creativity are so 

closely linked, Gruefeld (2010), and Moeller, Cutler, Fiedler, and Weier (2013) believed that 

engaging children in regular creative tasks, such as art-based interventions, would result in an 

increase in CT.  
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CHAPTER II 

Review of the Literature 

The Function of Critical Thinking 

 While humans naturally possess intelligence, critical thinking (CT) skills must be learned 

(Harris & Zha, 2013; Mulnix, 2010).  Mulnix specified that these skills were learned over time 

through habituation.  Research has indicated that CT skills were beneficial on an individual and 

societal level as well as both a holistic and academic level (Harris &Zha, 2013; Mulnix, 2010; 

Pinkney & Shaughnessy, 2013).  According to Mulnix (2010), critical thinking allowed self-

dialogue and reasoning to determine the efficacy and rationality of beliefs in ways that benefited 

the individual’s holistic wellbeing through understanding. 

Critical thinking was a necessary skill for the mastery of post-elementary school science 

and math (Pinkney & Shaughnessy, 2013).  On a global scale, CT skills were required in order 

for democracy, free market economies, and societies to function properly (Harris & Zha, 2013).  

Pinkney and Shaughnessy (2013) believed that the people in a society who were unable to reason 

and decipher true information could expect to be dominated by those who could.  Yet, Pinkney 

and Shaughnessy (2013) also highlighted some arguments against the need for CT skills in the 

workplace by some employers who discouraged free thought and inquiry in favor of a desire to 

follow company policies and procedures.  These contrasting viewpoints may indicate specific 

circumstances where CT skills should be encouraged, such as in a progressive environment that 

required specific skills such as problem-solving and innovation.  Adversely, critical thinking 

would be discouraged in a repressive environment where it was vital to follow orders to maintain 

discipline and/or safety (e.g., in the military, mining industry). 
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It was important to clarify the concept of CT through deeper exploration of the process of 

critical thinking.  To do so, the five areas of CT identified by Stein and Haynes (2011), (a) 

information evaluation, (b) reasoning, (c) identifying alternatives, (d) integration and 

generalization, and (e) communicating ideas, were investigated. 

 Information evaluation.  Expounding on the elements of critical thinking identified by 

Stein and Hayes (2011), information evaluation involved delineating between inferences and 

factual information, understanding the limitations of data, and assessing the relevance of 

evidence.  Anastasiadou and Dimitriadou’s (2011) research suggested that these cognitive skills 

are at the pinnacle of critical thinking.  As Paul (1993) rationalized, it was necessary to first be 

able to conceptualize, for example, identify and create classifications for information before one 

could apply reason to it in order to address the problem.  Yet, research has surfaced indicating 

that children are less capable of even capturing the essence of the problem itself which hinders 

the evaluation of corresponding information in order to reason through to a solution (Kim, 2011).   

Identifying alternatives.  Many disciplines contain multiple veins of logic that present 

the opportunity for alternative and/or conflicting ideas (Paul, 1993).  Areas like psychology, fine 

arts, and philosophy, which are prevalent in life and academia, contain a variety of theories on 

and approaches to a single subject.  Therefore, effective critical thinking would involve the 

ability to reason using varying logic, concepts, and perspectives that may result in a variety of 

inferences all of which may be feasible solutions.  Perceiving alternatives may be associated with 

creative open-mindedness.  Kim’s (2011) study found that children’s ability to view information 

from varying angles had decreased over the last 20 years.  To teach students how to identify 

alternatives, Paul suggested providing incentives to actively create logic based on conflicting 

viewpoints and then, in turn, have them assess each viewpoint.  Socially, being able to identify 
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alternatives in reasoning has benefits.  It not only allows the person to create new perspectives 

within themselves, but also can create a structure for tolerance and conflict resolution between 

individuals by sharpening the ability to perceive differing perspectives (Mulnix, 2012). 

Integration and generalization.  Critical thinking involves the brain’s use of previously 

created concepts as well as the creation of new ones (Paul, 1993).  Concepts are general ideas of 

the classification of things that the individual uses to interpret the world.  Each time new 

concepts and systems of logic arise from reasoning, it was referred to as integration.  Kim (2011) 

found that younger children were becoming less capable of the processes of synthesis and 

organization that are involved in integration of learned information. 

Paul (1993) also surmised that generalization occurred when concepts and systems of 

logic from one domain are able to be paralleled to other domains of knowledge.  Willingham 

(2007) disagreed that generalization was possible, suggesting that CT skills are domain specific.  

Even within the same domain of mathematics, he found that most students in a study were 

unable to transfer logic successfully used in one word problem to another similar word problem.  

They instead treated each problem uniquely.  The problem might be found in poor application of 

generalized information without sound logic for doing so (Paul, 1993).  Paul suggested that 

learning to properly generalize requires explicit awareness of possible parallels, a concept which 

may need to first be introduced to children.  In addition, children need to be taught purposeful 

attention and not to infer more than was implied.  Over-inferring has led to the creation of 

prejudices and misconceptions which are signs of poor thinking. 

Reasoning.  As another component of critical thinking, reasoning was simply the process 

of problem solving through the use of created logic and concepts (Paul, 1993).  This was an 

occurrence that takes place indefinitely in every mind, whether implicitly or explicitly.  
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However, disciplined reasoning requires the thinker to focus attention on how he or she draws 

conclusions.  Paul stated that reasoning required creative thinking in that the mind was actively 

involved in producing new ways of understanding based on previously learned principles, also 

called logic.  In effective reasoning, useful evidence gained from the evaluation of information 

was then systematically analyzed by the mind based on accurate logic in order to draw 

inferences.  These resulting inferences must also be tested as viable solutions to the problem at 

hand.  Skilled critical thinking also meant perceiving the implications and consequences that 

would arise beyond the drawn conclusions.  Mulnix (2012) purported that reasoning necessitated 

creative openness in that critical thinkers must be able to recognize data that can both support 

and disprove their resulting inferences.  She found that making her students responsible for 

editing their own writings improved their ability to see their ideas from varying perspectives and 

thus improved their reasoning abilities.   

Communicating ideas.  Evaluating, problem solving through reasoning, and drawing 

inferences were identified as being vital to healthy CT.  However, being able to communicate the 

resulting ideas effectively was also described a key factor in the process of thinking (Kim, 2011; 

Paul, 1993).  Paul pointed out the importance of each student’s ability to not only develop a 

solution, but to answer questions about the logic utilized to draw their conclusions.  Effective 

communication in a community setting helps to assess children’s CT skills, highlights potential 

problems in logic, and assists the community in learning from one’s process.  Modern 

technology, though useful, could be a culprit in lessening the abilities of children to verbally 

express themselves successfully over the last 20 years (Kim, 2011).  Kim stated that modern 

technology has hindered children’s understanding and development of verbal skills and other 

interpersonal signals. 
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Critical Thinking in the United States 

 According to Harris and Zha (2013) CT skills were essential to global success and 

societal freedom.  As one of the most powerful nations in the World, are the citizens of the 

United States learning the skills necessary to compete economically, intellectually, and 

innovatively in an international setting? Research showed that teachers and employers in the 

U.S.  were concerned that graduates and workers were increasingly under-qualified for the 

workforce (Butler, 2012; Yordy, 2006).  Butler (2012) stated that a growing number of workers 

were unable to manipulate abstract concepts, decipher information efficiently, and exhibit 

flexibility in thinking.  These results sharply contrasted with criticisms that suggested CT skills 

were unimportant to employers (Pinkney & Shaughnessy, 2013).  In fact, 81% of surveyed 

employers indicated CT instruction to current and potential employees was inadequate to sustain 

global competitiveness (Butler, 2012).  Kim (2011) researched results from the Torrance Tests of 

Creative Thinking (TTCT) to study the changes in critical thinking in America over a forty year 

period and found that there had been an overall decline in areas related to CT skills in school-

aged children, especially over the last 20 years.  Though high school students in the United 

States scored above average in the area of problem solving, an important aspect of critical 

thinking, they were still ranked 18
th

 in the world for the skill, following nations such as 

Singapore, Korea, Japan, China, and Canada (OECD, 2014). 

Critical Thinking in the Latency Stage 

Although recognized as pivotal in adulthood, the acquisition of CT skills was found to 

begin at the early stages in life (Santrock, 2004).  Erikson (1968) suggested that in the 

elementary school aged children (age 6 to 12 years) focused on intellectual mastery and 

processing new experiences.  This period of childhood overlapped the Concrete Operational 
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Stage of Piaget’s Stages of Cognitive Development (Santrock, 2004).  Within this framework, 

children engaged in cognitive processing and reasoning that allowed for a greater capacity to 

problem solve mentally what they formerly had to process through trial and error (Santrock, 

2004).  According to Santrock (2004), both of these stages coincided with the Freudian stage 

called latency where a larger portion of the child’s energy became focused on developing 

intellect.  For the purposes of this study, children aged 6 to 12 years will be categorized as 

latency age children. 

Research comparing the characteristics found in literature defining critical thinking to the 

elements of latency stage development concluded that certain elements of critical thinking should 

become more apparent during this period of life (see Broom, 2011; Darling & Wright, 2004; 

Stein & Haynes, 2011).  Sezer (2008) indicated that teaching CT skills within the elementary 

school curriculum has increased in recent years.  Yet, research showed many teachers self-

reported a lack of understanding of CT as a concept and how to teach it (Sezer, 2008).  Still 

others have proposed that the concrete nature of thought in this stage of Piaget’s Cognitive 

Development prevents latency age children from having the ability to think critically at all 

(Daniel & Auriac, 2009).  Research to the contrary noted that CT skills did improve in children 

when the information was incorporated with visual imagery, concept mapping, and literary 

integration (Barton, Sawyer & Swanson, 2007; Gruenfeld, 2010; Harris & Zha, 2013; Moeller, 

Cutler, Fiedler, & Weier, 2013). 

Creativity and Critical Thinking 

The cognitive component of the Expressive Therapies Continuum (ETC) can explain the 

relationship between creative engagement and CT (Hinz, 2009).  The ETC was created as an 

organizational structure to describe the therapeutic functions of a variety of artistic modalities.  
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The cognitive component included artistic experiences like collages, work with resistive media, 

and creating timelines or floor plans.  Hinz (2009) specifically described the cognitive function 

as attributing to (a) analytical and logical thought, (b) classification of information, (c) 

recognition of interrelated information, (d) sequencing, and (e) problem solving.  Similar 

elements were reported in definitions of critical thinking (Broom, 2011; Darling & Wright, 2004; 

Stein & Haynes, 2011).  Other functions of the ETC also paralleled components of CT such as 

the perceptual component that focuses heavily on form, line, and shape.  Perceptual functioning 

was noted to engage the use of visual and verbal language to effectively communicate the artist’s 

inner world to others (Hinz, 2009).  Further benefits of the perceptual component included 

imposing order and objectivity which could assist in information evaluation and processing.   

For latency aged children, factors related to graphic development during this stage of life 

needed to be considered when understanding the interplay between creativity and CTS.  Children 

at this stage in life have likely progressed to the pre-schematic and schematic stage of graphic 

development (Hinz, 2009).  Children in the perceptual mode visually represented the basic idea 

of Paul’s (1993) concepts by using familiar symbols to characterize the world.  Much like Paul 

surmised, Hinz (2009) stated that these concepts or schemas were built upon when the child 

based drawings of new objects on existing schemas that were already familiar to them.  This 

process of building new schema or concepts from old ones occurred when children felt confident 

enough in their creative ability to explore new objects.  To be efficacious in engaging cognitive 

functioning at this stage to increase problem solving abilities, it was recommended that 

interventions be simplified with the use of materials like pre-cut collage pictures or stickers to 

create grounding. 
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Research on programs that tested the efficacy of integrating creativity and critical 

thinking was found, but few studies were specific to latency age children.  In Thinking Critically 

is Thinking Creatively, Gruenfeld (2010) investigated the effectiveness of cultivating critical 

thinking through the use of the Paper Picker Press (PPP) program with latency-aged children.  

PPP was developed in South America as a way to stimulate cognition to promote equal economic 

and civic participation within democratic societies and to stimulate higher-order cognition 

through utilizing art to rediscover literature.  Students responded creatively to elements of the 

story after reading it.  Gruenfeld also tested this theory on Boston Public Schools’ after-school 

program and found that the results supported PPP claims of improved CT skills. 

Moeller, Cutler, Fiedler, and Weier (2013) investigated the use of Visual Thinking 

Strategies (VTS) and their effectiveness in strengthening CT skills and communication skills in 

fourth and fifth grade students.  The process engaged students in a monthly 45 minute dialogue 

where three open-ended questions were posed by a teacher or facilitator as they viewed a work of 

art.  The teacher or facilitator asked what was taking place in the picture, how they arrived at that 

conclusion, and what additional information they discovered.  Three years after implementation, 

faculty members reported an increase in the stimulation of ideas, exploratory behavior, deductive 

and inductive reasoning, information analysis, idea communication, evidenced-based decision-

making, acceptance of alternative perspectives, and problem solving.  Faculty also reported that 

students were able to transfer these skills into other areas of academia and social interaction. 

 For one school-year, Barton, Sawyer, and Swanson (2007) engaged third graders from 

low socioeconomic (SES) backgrounds, including those with learning disabilities, in art-based 

comprehension instruction.  The researchers’ utilized six strategies called Tools for 

Contemplation.  These were concepts of observation that were based on art theory which 
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included gesture/movement, contrast/difference, vibration/energy, texture/perspective, 

abstraction/symbol, and expression/emotional connection.  By applying these tools when 

processing the students’ reading assignments, the researchers intended to trigger the construction 

of new ideas by encouraging focused attention.  In addition, the students were shown 

contemporary works of art and asked to draw comparisons between the work, literature, and real 

life.  The program later incorporated a clay activity that required the students to represent one of 

the tools they learned and to articulate its meaning.  The researchers found that the children’s 

comprehension, rational thinking, information differentiation, and outcome prediction ability 

improved. 

Summary 

 The literature on CT highlighted the importance of thinking critical thinking from 

childhood into adulthood.  Findings reflected probable connections between these skills and 

creativity as evidenced in cognitively focused creative programs and other clinical research.  By 

categorizing the various aspects of CT found in literature, the effectiveness of creativity on 

improving CT can be explored by researching its effect on each component.  
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CHAPTER III 

 Methods 

Participants 

The sample for the survey consisted of randomly selected teachers from the Houston 

Independent School District (HISD), Lamar Consolidated Independent School District (LCISD), 

and Fort Bend Independent School District (FBISD).  Teachers were selected from elementary 

school databases only and were identified as teaching grades kindergarten through fifth.  The 

teacher’s solicitation were not identifiable by any other characteristics including age, ethnicity, 

or gender prior to completing the survey.  The schools from which the participants were selected 

were not identified by any other characteristics such as the average socioeconomic classification 

of students or the school’s overall academic performance.  Any participant opting to decline 

consent to participate in the study was automatically disqualified from inclusion. 

Procedures 

The quasi-experimental component of the research was the survey study completed by a 

randomized selection of Houston area elementary school teachers.  The survey (Appendix A) 

evaluated CT skills in latency age children from the viewpoint of the teacher.  Surveys were 

disseminated electronically through an online questionnaire.  Questions were constructed based 

on concepts of critical thinking identified in the literature review including information 

evaluation, integration and generalization, alternatives identification, and communication of 

ideas (Broom, 2011; Darling & Wright, 2004; Stein & Hayes, 2011).  The survey requested 

information regarding the grade level taught by the teachers, years of experience, and other 

demographic information.  All other questions referred to the teachers’ perception of CT skills 

within their place of employment and as it pertained to their current students.  All answers were 
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based on a 5 point Likert scale except one open-ended question where teachers were asked to 

describe if and how they perceive the impact of creativity on CT skills and one multiple choice 

question on the topic of reasoning.  Prior to completing the survey, teachers were required to 

electronically sign a consent form (Appendix B) agreeing to participate in the survey 

anonymously.  Permission to conduct the study was obtained by the Internal Review Board 

(IRB) of Saint Mary-of-the-Woods College.   

Art responses to the five categories of CT identified in the literature review were created 

and included (a) information evaluation, (b) identifying alternatives, (c) integration and 

generalization, (d) reasoning, and (e) communicating ideas.  The purpose of creating the artwork 

was to visually represent concepts and insights evolving from research findings.  Following a 

period of reflection on each of the completed artworks, the researcher wrote journal entries.  

Subsequently, the collection of journal entries underwent an informal analysis to identify themes 

and insights from the process, and final product of the art response.  Literature pertaining to 

components of CT identified by Stein and Haynes (2011) was reviewed and re-reviewed.  The 

researcher then completed art responses to each component, Journal entries were written in 

reaction to the art product and creative process in order to gain insight regarding creativity’s 

potential benefit to each component.  In the future, these responses and data results will be 

further developed to create art-based critical thinking interventions that may be included in an 

interactive book designed to stimulate critical thinking in children which will be developed at a 

later date. 

Data Collection and Analysis 

Survey data was collected using surveymonkey.com.  To recruit participants, the 

surveymonkey.com system was used to create and disseminate a mass email solicitation to 2524 
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randomly selected elementary school teachers and one teacher selected by personal invitation.  

Teacher email addresses were acquired from the public electronic databases for each school 

district.  Only the email addresses and corresponding schools of solicited subjects were stored in 

an electronic spreadsheet as a record.  Each teacher was emailed a synopsis of the study along 

with a link to the survey on surveymonkey.com.  As mentioned, only those teachers who agreed 

to the consent were allowed to participate.  In total, 95 teachers either partially or fully 

completed the questionnaire.  All responses to the questions were included in the data collection 

including incomplete surveys.  Surveymonkey.com provided aggregate data using descriptive 

statistics (see Appendix C).   

Validity and Reliability  

The test-retest reliability of the survey could not be verified because the measure was 

developed by the researcher for the purpose of this study and has only been utilized once.  As it 

pertains to construct validity, the survey was considered to be a reasonable measure of CT skills 

because questions were developed using common criteria gathered from literature on the subject.  

Questions were reviewed by the researcher’s supervisor for clarity and accuracy, and revised by 

the researcher until approved.  In addition, surveymonkey.com is an established online tool for 

collecting survey data.  Numerous international studies have relied upon it as a resource for data 

collection and analysis (Marcus & Bhowmick, 2012; McPeake, Bateson, O’Neill, & Kinsella, 

2006).   Reflective art responses to literature were processed by journal responses using thick 

descriptions to improve external validity.  The use of reflective responses in research was also 

regarded as effective (Ortlipp, 2008).  
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CHAPTER IV 

Results 

Teacher Survey 

 Teacher demographics.  Of the 95 teachers who responded to the 23 question survey, 

44% were Caucasian, 26% were African American followed by those identifying themselves as 

Hispanic (21%).  The majority of participants were female (89%).  The dispersal of grades taught 

by participants was relatively even, as shown in Table 1, with the highest category consisting of 

those teaching multiple grades (21%).  Thirty-three per cent of teachers had over 15 years of 

teaching experience, and 27% reported up to five years of experience. 

Table 1 
   

Current Grade Level Taught by Respondents 

Grade 
Response 
Percent 

Response 
Count 

K 13.68 13 

1 9.47 9 

2 15.79 15 

3 11.58 11 

4 13.68 13 

5 14.74 14 

Multiple grade levels 21.05 20 

                                                                                            Total          95 

 

Critical Thinking and the Curriculum 

Eighty-eight people responded to the question asking how important critical thinking was 

to learning.  All indicated that critical thinking held some level of importance.  Seventy-five per 

cent stated that it was of the highest importance.  Those considering critical thinking to be very 

important represented 16%.  As a follow-up, teachers were asked to rate the level of importance 

that critical thinking had in their class curriculum.  Of the 87 teachers responding to this 
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question, 40% stated critical thinking had the highest importance in their curriculum, 29% stated 

it was very important, and 30% felt it was important. 

 Eighty-six participants responded to the question regarding how much class time was 

devoted to critical thinking.  The highest percentage (33%), stated that most of their classroom 

time was spent focusing on critical thinking.  An equal amount focused on critical thinking half 

of the time.  Teachers who devoted almost all of their classroom time to teaching critical 

thinking comprised 24% of the total responders.   

 Unexpectedly, when asked how they would rate their school’s focus on teaching CT, 

35% of the respondents represented the largest group and perceived school focus to be excellent.  

The second highest category of teachers, 30%, felt that their school’s commitment to teaching 

CT skills was very good, and 19% stated that their school’s focus on CT skills was good.  

Approximately 8% considered their school’s focus to be fair, while 1% stated that it was poor.  

Of the total teachers who answered the question, 7% did not know how to respond. 

 The survey asked teachers how much individual discretion their employing school 

allowed them in teaching critical thinking.  Again results were contrary to expectation.  Of those 

responding to this question, 34% felt their school gave them discretion to teach CT skills, while 

6% felt they had only some or no discretion to teach CT skills.  Those that were not sure how 

much discretion they were allowed by their schools represented 10%.     

Components of Critical Thinking 

As illustrated in Figure 1, information evaluation which included (a) identifying key 

information when presented with new concepts, (b) distinguishing between relevant and 

irrelevant information, and (c) ability to analyze information was rated as good (38%), very good 
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(23%), or excellent (10%) by teachers responding to these survey questions.  Identifying 

alternatives such as viewing information from a variety of perspectives, developing multiple  

Figure 1.  Components of Critical Thinking  

  

practical solutions to problems with more than one answer, and the ability to apply existing 

knowledge to new concepts was rated as good (35%), very good (22%), or excellent (8%).  

 Integrating and generalization information to applicable subjects or personal experiences 

was rated good (48 %), very good (19%), or excellent (12%).  Students' ability to reason and 

mentally test solutions rather than physically testing them out was rated as good (37%), very 

good (20 %), or excellent (10%), but it was noted that students' generally utilized the first 

problem that came to mind (48%) or tested some solutions in real life and thought through others 

(29%).   Finally, 41% stated that students possessed a good ability to communicate their ideas 

and conclusions regarding a problem.  Just as many stated that students had a fair ability 

communicate (20%) as those who stated students had a very good ability to do so.  Thirteen per 

cent rated this area as excellent. 
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Creativity and Critical Thinking 

Regarding the impact of creativity on CT, almost all (93%) believed that creativity was 

beneficial to teaching CT skills to children.  Only 2% felt that it was not beneficial while 5% 

were not sure about the impact of creativity on critical thinking.  Teachers stated that students 

had a good (34%), very good (24%), or excellent (13%) ability to generate creative ideas, but 

21% rated their students’ ability as fair.  Participants were asked an open-ended question 

regarding how they perceived creativity’s impact on critical thinking and how or if they utilized 

creativity in teaching CT skills.  Concerning their perception of creativity’s benefits, common 

themes appeared among the 65 responses (see Figure 2).  The themes that were highlighted 

included (a) alternative solutions/perspectives (n = 16), (b) integration and generalization (n = 

12), (c) expression (n = 11), (d) creative thinking (n = 10), and (e) information processing (n = 

8).   

Figure 2.  Open-Ended Themes 
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Art Responses  

Information evaluation.  Collage materials were used as an art response to the idea of 

information evaluation, which was identified in the literature as a function of CT.  The image 

 (Figure 3) depicted a funnel-like structure comprised of magazine clippings gathering large 

Figure 3.  Information Evaluation  

  

volumes of information and filtering it down through the narrower end of the funnel.  The 

clippings flowed into a pencil rendering of a scene of a sailboat in a body of water, giving it 

color, texture, and dimension.  Insight gained from the journal response to the work indicated 

that the funnel’s construction of woven strips of magazine clippings was suggestive of the 

interconnected mass of information that may be presented to a potential problem solver in the 

initial phase of the critical thinking process.  The information may come from one or many 

sources at once (e.g., instructors, readings, the environment, etc.).  The problem solver must 

become adept at cognitively disentangling the mass of data received obtained from different 

sources through different senses to determine that which is relevant to the solution.  From the 

perspective of the art response, for the researcher to have the ability to determine which pieces 
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(evidence) from collection (totality of information perceived by the researcher) would fit into the 

proportions of the picture, the picture’s pencil outline (problem to be solved) had to be clear.   

Identifying alternatives.  The researcher surmised that taking a perceptual stance in 

rendering a certain form from varying angles would draw insights regarding the connection 

between creativity and the process of identifying alternatives.  If this process were repeated from 

different angles, the researcher suspected that a greater understanding and appreciation of 

varying viewpoints would emerge.  An abstract three-dimensional object was selected and drawn 

in one-point perspective from three different vantage points as the researcher moved around its 

stationary position (Figure 4).  It was observed how drastically the shape of the whole object and 

Figure 4.  Identifying Alternatives

 

its secondary forms changed as the vantage point changed.  As the position of the viewer 

changed, certain aspects of the object became more pronounced while others were blocked from 

view.  The perceived distances between the same forms contained on the object were also 

lengthened and shortened depending on the researcher’s position.  On several occasions, it was 

necessary to make corrections to the drawing after changing vantage points because objects were 
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drawn based on old perceptions rather than the new vantage point, making the relationships 

between forms and angles unrealistic for that particular perspective.  The researcher was forced 

to work to accurately perceive the form and verity of each perspective.  Journal observations 

regarding this exercise noted two insights; acquiring the ability to view ideas from varying 

perspectives required problem solvers to develop flexibility and a willingness to change 

positions.  As flexibility and willingness to change positions increased as the exercise 

progressed, the level of curiosity regarding new perspectives increased.  These alterations were 

the factors that changed the way in which the object, as a whole, was perceived.  Although the 

object was the same object on all three occasions, it was seen differently each time.   

Integration and generalization.  Successfully utilizing resources from one area within 

another seemingly unrelated area became the goal of the art response for integration and 

generalization.  In constructing the collage, images and/or forms were prefabricated, making it 

necessary for the critical thinker to think creatively to effectively integrate them to solve the 

problem of design layout.  Figure 5, which evolved from this exploration, highlighted the 

 Figure 5.  Integration and Generalization 
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transfer of elements from one image in order to solve a problem within another image.  It was 

important that proposed solutions were proportionately adequate and realistically viable.  The 

newly created image had to make sense.   

In the subsequent journaling process, insights gained related the process of generalization to 

cognitive recycling or upcycling.  Some solutions within the art response were not difficult to 

conceptualize.  For instance, the shoe from the one foot was easily envisioned as a solution for 

the bare foot in a separate image.  Others required more abstract thought.  Conceiving that a scarf 

for a child in one image might be found within the fabric of a child’s blanket in another image 

required more cognitive processing.  The same was true of the use of the moon from image as a 

focal point for the people pictured in another image.  Yet, the same logic was used to problem 

solve which was to begin by finding a common theme between the two images: shoe, children’s 

happiness, and wonder.  The next process was to discover what the secondary image had to lend 

to the primary one.  What solution was utilized successfully in the secondary image that could 

also be used in the primary image? The answers became the shoe, the cloth, and the moon as a 

source of wonder.  In all cases, mental and creative processes were still involved because it was 

necessary to search for, envision, and select the appropriate solutions to the problem.   

 Reasoning.  A three dimensional visual exploration of this process was created with 

various geometric shapes situated among each other (Figure 6).  The structures overlapped, were  
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Figure 6.   Reasoning 

  

built upon, or placed next to fellow structures.  String symbolized the actual cognitive process of 

reasoning wherein connections were made between structures either directly or indirectly.  In 

many instances, the string revisited several areas of each structure, each time making new 

connections with another area of another structure.  The string also overlapped itself on various 

occasions, creating a web-like system.   In the exercise, the often unconscious methodology 

behind reasoning became visual and concrete which also enhanced its purposefulness.  

Throughout the creation of the artwork, it was necessary to reconstruct both the formation of 

shapes and path of the string for the whole structure to remain sound and cohesive.   

Communicating ideas.  Figure 7 reflected the creative quality of effective 

communication.  An image of a tongue with well-organized data extruded from a dark space  
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Figure 7.  Communicating ideas 

  

inside a mouth.  The dark space was indicative of formlessness and mystery inside the head, 

much like an unarticulated idea conceived in the brain.  The shift to less cognitive media could 

represent the more artistic nature of communication.  Insights from the journal response 

compared the skill of communicating solutions to that of poetic composition.  The researcher 

also observed that communication was not just restricted to the mouth, but that verbal and 

nonverbal elements were at play and the whole body and mind was engaged in the presentation 

of ideas.   

Discussion 

 Using the five areas of CT identified by Stein and Haynes (2011) as a framework for the 

survey questions and art responses to the literature, the data from this limited study suggested 

that creative interventions may help to strengthen CT skills and communication skills.  This 

result was consistent with Moeller, Cutler, Fiedler, and Weier (2013) research using Visual 

Thinking Strategies (VTS).  While the data from the survey indicated that teachers and the 

schools focused on CT skills in the curriculum and classroom, there was evidence of a decline in 
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the functioning of specific areas of CT.  This result supported findings that teaching CT skills 

within elementary school curriculums had increased over recent years (Harvey & Goudvis, 2013; 

Sezer, 2008).   However, despite increased efforts, students were still underperforming in CT. 

Information evaluation.  Though survey results suggested that students’ ability to 

evaluate information for validity was good overall, it also suggested room for improvement.  For 

Stein and Hayes’ (1993), the idea of information evaluation involved sorting facts from 

inferences and narrowing information into a usable format in order to create a complete idea or 

appropriate conclusion.  Mulnix (2010) believed that this filtering process would also include 

identifying evidence that would have the ability to disprove potential solutions.  Paul (1993) felt 

that it was essential that there was a clear understanding of the problem to be solved before the 

process of information evaluation can begin.  These aspects of the CT component required the 

ability to mentally organize (Anastasiadou & Dimitriadou, 2011).  Utilizing collage as an art 

intervention was found to increase effective cognitive and decision-making which became the 

primary reason for its incorporation in the art response (Hinz, 2009).  Using creative engagement 

to visualize the information evaluation process also increased understanding of problem 

clarification and the concept filtering.   

Identifying alternatives.  The data from the survey indicated that the ability to view 

information from a variety of perspectives, and to perceive and test various possible solutions 

were areas for improvement.  This result was supported by Kim's (2011) study which found a 

decline in students' perception of alternative solutions over a 20 year period.  Learning to 

identify alternatives, according to Paul (1993), was best achieved by learning to perceive 

conflicting viewpoints and to assess each at the same time.  Changing vantage points (e.g., 

concepts, schema, experiences, etc.) may also allow the problem solver to formulate solutions by 
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either blocking or illuminating data or evidence.  Similar to Hinz’s (2009) findings, the 

perceptual nature of perspective drawing provided objectivity (by viewing an object from a 

variety of angles) and allowed reflective distance.  Focusing on form and line forced the 

researcher to make sense of each angle based on the object’s elements and not the researchers 

preconceived idea of the object.  Paul (1993) discussed a similar point when he discussed multi-

logical disciplines which focused more on varying perspectives such as psychology and 

philosophy.  Mulnix’s (2011) also felt that openness was a key factor in the process of critical 

thinking.   

Integration and generalization.  The results from the survey indicated that students had 

a good ability to integrate and generalize learned information within academic subjects, across 

academic subjects, to real life experiences.  This result contrasted with Kim’s (2011) findings 

that students’ ability to integrate learned information was on the decline.  It also conflicted with 

research that found students were unable to transfer logic within a single academic domain 

(Willingham, 2007).  Art responses that successfully utilized resources from one area within 

another seemingly unrelated area may be used to enhance integration and generalization.  The 

task of the art response was to find viable solutions for visual problems that were logical and 

proportionate using constructed forms.   

Reasoning.  Survey results revealed a possible need for improvement in the area of 

reasoning.  Conflicting results within the survey found that, while nearly half of teachers 

reported students’ inability to reason beyond their initial solution, a higher percentage of teachers 

stated that their students were good at mentally problem solving and devising a variety of 

solutions.   
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The reasoning art response was highly perceptual and focused on form, line, and shape with 

three dimensional materials.  The tangible nature of the shapes and forms, which added a sensory 

element to the exercise, could have enhanced the organizational benefits of perceptual functions 

highlighted by Hinz (2009).  As an experience, it seemed to mimic working with building blocks 

or puzzle pieces where the need for structural soundness in thinking became tangible.  This 

illustrated the theory that skilled critical thinking involved moving reasoning from an implicit to 

explicit activity (Paul, 1993).  Paul’s (1993) description of the reasoning process focused on the 

structured concepts and logic that the critical thinker had formulated prior to being presented 

with a problem.  He purported that these are the framework used in reasoning to make inferences 

and formulate potential solutions.  The art experience and journal reflection mirrored Paul’s 

(1993) idea that skilled critical thinking required making the implicit process of reasoning 

explicit.  Similarly in reasoning, it has been suggested that constant analysis, assessment and 

conscious restructuring of thinking increased accuracy and quality of thinking (Mulnix, 2011; 

Paul, 1993).    

Communicating ideas.  Creative analysis of the communication aspect of CT was found 

to be the least successful in lending insight.  Because there was relatively little discussion on 

communication as an important aspect of CT other than the necessity of relating conclusions, 

exploration of the abstract nature of this concept was stunted.  While Paul (1993) considered 

adequate communication of conclusive ideas to be the final stage of critical thinking, the 

researcher found visual articulation of this concept to be very difficult.  As Paul (1993) 

concluded, it was not sufficient for a critical thinker to solve a problem, but rather to follow 

through with the effectual articulation of his conclusions.  While the tongue in the image was 

constructed with a more cognitive collage, the mouth that it protrudes from utilized more fluid 
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and affective media (Hinz, 2009).  Some affective and symbolic operations were noted in the use 

of oil pastels and the mouth symbol respectively.  The unconscious gravitation to more affective 

media, which was not present in other responses, might have signified a movement from 

concrete cognition to abstract conceptualization.  Additionally, it could have indicated the 

researcher’s difficulties in communicating effectively which, although a singular case, would be 

consistent with Kim’s (2011) findings regarding the 20 year decline in verbal expression.  In 

contrast, survey results indicated that a higher portion of teachers believed students had a good 

ability to communicate ideas at the culmination of the CT process.   

Creativity and critical thinking.  Results from the survey indicated that a majority of 

teachers felt that CT was important to learning and nearly all considered creativity to be an 

important aspect of teaching CT skills to children.  Because a majority of teachers surveyed also 

reported utilizing creativity in teaching CT, this could support findings that CT skills did 

improve in latency when information was integrated with creative tools (Barton, Sawyer & 

Swanson, 2007; Gruenfeld, 2010; Harris & Zha, 2013; Moeller, Cutler, Fiedler, & Weier, 2013).   

In the open-ended response, teachers identified many themes similar to the benefits of creativity 

for CT mentioned in the Moeller, et al.  (2013) study which reported improved problem solving 

skills, an openness to alternatives, and enhanced information processing and analysis. 

Prior to the creative exploration, it was supposed that the two main functions of the ETC 

that would be employed were cognitive and perceptual due to findings regarding their benefits in 

reasoning and problem solving (Hinz, 2009).  During the actual art responses, the perceptual and 

cognitive functions were prominently observed, while other functions were minimally perceived.  

Yet, as Broom (2011) surmised, critical thinking was a holistic function that also required 

sensory, affective, kinesthetic, and perceptual expressive functions to be engaged in the learning 
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process.  Perhaps consciously seeking creative experiences that increased the use of various 

functions of the ETC would have led to an enhanced critical thinking experience.  In addition, 

future interventions (e.g.  cognitively-based interventions) would need to be modified and 

formatted using materials and directives that are more developmentally appropriate for latency 

aged children (Hinz, 2009).  Overall, the researcher found that visually representing the various 

aspects of critical thinking made the entire process of thinking less unconsciously abstract and 

more concrete.  Objectivity and the opportunity for reflective distance were considered to have 

increased when the researcher could explore the tangible representations of thinking and 

reasoning. 

Recommendations 

Although limited in scope, study population, and creative experimentation, it is hoped 

that this study will form part of the foundational body of knowledge on the alliance of critical 

thinking and creativity.  A successful culmination of this study would lead to increased 

knowledge and interest in the subject matter, stimulating more conversation about the topic, and 

further research studies.   To more accurately gauge national teacher perception of CT skills in 

latency age and to confirm test-retest reliability, it is suggested that the survey be conducted on a 

national level.  Future studies that are longitudinal in design, following the child into adulthood, 

would provide less disputable evidence that creativity stimulates CT skills.  Long-term research 

on the subject would ideally incorporate art interventions arising from the literature review 

findings and creative responses emerging from this study.  As a final result, the researcher 

intends to formulate an interactive educational book that will incorporate art interventions 

specifically designed to enhance CT in latency. 
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Conclusions 

The goal of this study was to evaluate teacher’s perception of their students’ CT skills.  

Findings did not reflect the anticipated results that students would be found to have poor CT 

skills, and that schools and teachers would show a deficient focus on CT skills in the curriculum.  

The results of this study indicated that teachers perceived that their students were performing 

well in the area of critical thinking.  However, teachers did indicate that the incorporation of 

creativity in the curriculum was important to increasing CT skills.  Therefore, the study’s added 

intention to explore the impact of creativity on CT skills in order to supplement or create 

alternative tools to enhance CT skills could still be considered advantageous.   

Results implied an overall positive focus on CT skills in the greater Houston area.  Yet, 

due to randomized participation, it cannot be determined if the selection of teachers accurately 

represented a variety of schools or if there were a high number of responses from particular 

schools.  If a majority of responses came from a small number of schools that actively focused 

on  

CT skills and supported creativity while those who did not were underrepresented, results would 

not be representative.  Responses were also limited by the teacher’s own understanding of the 

concepts presented in the survey.  Art responses were subjective in nature and based solely on 

the reflections of the researcher.  Results and insights gained from the art responses and 

subsequent journaling would require further study, development and application to a larger 

population to enable generalization of results and determine universality. 
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APPENDIX A 

Teacher Critical Thinking Questionnaire 

Teacher Critical Thinking Questionnaire 
Teacher Background 
Demographics 

2. What is your ethnicity? (Please select all that apply.) 

What is your ethnicity? (Please select all that apply.)  American Indian or Alaskan Native 

Asian or Pacific Islander 

Black or African American 

Hispanic or Latino 

White / Caucasian 

Prefer not to answer 

Other (please specify) 

 

3. What is your gender? 

What is your gender?  Female 

Male 

4. What grade level do you teach? 

What grade level do you teach?  K 

1 

2 
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3 

4 

5 

Multiple grade levels 

5. How many years of experience do you have as a teacher? 

How many years of experience do you have as a teacher?  0-5 

5-10 

10-15 

Over 15 

 Critical Thinking & Curriculum 
  

 

 

6. In your opinion, how important is critical thinking to learning? 

Unimportant 
 

Important 
 

Highest 
Importance 

Don't 
Know 

      

7. Rate the level of importance critical thinking has in your curriculum? 

Unimportant 
 

Important 
 

Highest 
Importance 

     

8. How much of your class time is spent focusing on critical thinking? 

None 
 

Half 
 

Almost 
all 

     

9. How would you rate your school’s focus on teaching critical thinking? 
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Poor 
 

Good 
 

Excellent 
Don't 
Know 

      

10. How much individual discretion does your school allow you in 
teaching critical thinking? 

None 
 

Moderate 
Discretion  

Complete 
Discretion 

Don't 
Know 

      

11. Do you feel that utilizing art/creativity is beneficial in teaching critical 
thinking to students? 

Yes 

No 

Don't Know 

12. How do you think using art/creativity with students affects their 
critical thinking skills? Briefly discuss if/how you utilize art/creativity to 
teach critical thinking. 

 

Information Evaluation 
  

 

13. How would you rate your students' ability to identify key information 
when presented with new concepts? 

Poor 
 

Good 
 

Excellent Don't Know 

      

14. When solving a problem (i.e. a mathematic word problem), how 
would you rate your students' ability to distinguish between relevant and 
irrelevant information? 

Poor 
 

Good 
 

Excellent 
Don't 
Know 
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15. How would your describe your students’ overall ability to analyze 
information? 

Poor 
 

Good 
 

Excellent  Don't Know 

      

Identifying Alternatives 
 

 

16. Describe your students’ overall ability to view information from a 
variety of perspectives? 

Poor 
 

Good 
 

Excellent 
Don't 
Know 

      

17. How would you describe your students’ capacity to develop multiple 
practical solutions to a problem with more than one possible answer? 

Poor 
 

Good 
 

Excellent Don't Know 

      

18. Rate your students' overall ability to generate creative and original 
ideas? 

Poor 
 

Good 
 

Excellent Don't Know 

      

Integration & Generalization 
  

 

19. In general, describe your students' ability to apply their existing to 
knowledge to new concepts (i.e. using addition concepts to solve 
multiplication problems)? 

Poor 
 

Good 
 

Excellent Don't Know 
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20. Rate your students' ability, on average, to apply learned information 
to other applicable subjects (i.e. using math skills in science)? 

Poor 
 

Good 
 

Excellent Don't Know 

      

21. Based on overall experience, describe your students' ability to apply 
learned information to their personal experiences? 

Poor 
 

Good 
 

Excellent Don't Know 

      

Reasoning 
  

 

22. How would you rate your students’ ability to mentally problem-solve 
as opposed to having to test possible solutions (i.e. mentally choosing 
the square peg for the square hole rather than physically trying to fit 
each peg shape into the square hole) 

Poor 
 

Good 
 

Excellent Don't Know 

      

23. Generally, when your students problem solve, they – 

Generally, when your students problem solve, they –  Cannot problem solve 

Utilize the first solution that comes to mind. 

Test all possible solutions in real life first. 

Test some solutions in real life and think through others. 

Think through all possible solutions. 

Don't Know 

Communicating Ideas 
  

24. How would you describe your students' ability to communicate their 
ideas after they have drawn conclusions about a problem? 

Poor 
 

Good 
 

Excellent Don't Know 
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Thank You! 
 
Thank you for participating in this study. Your answers are valuable as is your 
presence in the educational system. Have a wonderful school year. 
 
If you have any additional thoughts or feedback regarding the information 
contained in the study, please contact me.  
 
Shani Bell 
Saint Mary-of-the-Woods College 
sbell@smwc.edu 
 

Please select "Done" to submit your survey. 

Prev
 

Done
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APPENDIX B 

Consent Form 

« 

Consent & Privacy 
The purpose of this research project is to assess teacher satisfaction with their students’ current 

level of critical thinking skills in latency age children. This research is being conducted by Shani 

Bell, a graduate student at Saint Mary-of-the-Woods College. You are invited to participate in this 

research project because records show that you are currently employed as an educator in 

kindergarten through fifth grade. 

 

Your participation in this research study is voluntary. You may choose not to participate. If you 

decide to participate in this research survey, you may withdraw at any time. If you decide not to 

participate in this study or if you withdraw from participation at any time, you will not be 

penalized. 

 

The procedure involves completing an online survey that will take no longer than 15 to 20 

minutes. Your responses will be confidential. We do not collect identifying information such as 

your name, email address, or IP address. For added confidentiality, all data will be stored in a 

password protected format. The surveys will not contain information that will personally identify 

you. Results will be used for scholarly purposes only and may be shared with Saint Mary-of-the-

Woods College representatives. 

 

If you have questions about the research study, please contact Shani Bell (sbell@smwc.edu). This 

research has been reviewed according to Saint Mary-of-the-Woods College IRB procedures for 

research involving human subjects. 

 

ELECTRONIC CONSENT: 

Clicking on the “Agree” button indicates that: 

• You have read the above information 

• You voluntarily agree to participate 

• You are at least 18 years of age 

1. If you have reviewed the above information and agree to participate in this survey, 

please select "Agree" and proceed to the next page. 

Agree 
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APPENDIX C 

Aggregate Data 

Demographics        

Teacher 

Ethnicity        

 Other Asian Black 

American 

Indian White Latino 

Preferred 

not to 

answer 

 2.11 1.05 6.32 25.26 44.21 21.05 1.05 

        

Teacher 

Gender        

 Female Male      

 89.47 10.53      

        

Teacher 

Grade Level        

 Kindergarten 1 2 3 4 5 Multiple 

 13.68 9.47 15.79 11.58 13.68 14.74 21.05 

        

Teacher 

Years of 

Experience        

 0-5 5-10 10-15 Over 15    

 27.37 21.05 18.95 32.63    

        

  

Components of 

Critical 

Thinking             

Notes:   Poor Fair Good 

Very 

Good Excellent 

Don't 

Know 

Q13, Q14, 

Q15 

Information 

Evaluation  5.51 21.25 37.81 22.83 10.22 2.36 
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Q16, Q17, 

Q19 

Identifying 

Alternatives  3.66 26.09 34.7 22.04 8.17 5.31 

Q20, Q21 

Integrating and 

Generalization 3.13 13.58 48.14 18.52 12.35 4.35 

Q22, (Q23 

how students 

reason) Reasoning 7.32 23.17 36.59 19.51 9.76 3.66 

Q24 

Communicating 

Ideas  3.66 19.51 41.46 19.51 13.41 2.44 

                

Q18 goes 

with Q11 

Creativity + 

Q12 

comments               

    Poor Fair Good 

Very 

Good Excellent 

Don't 

Know 

  Q13 7.06 15.29 35.29 27.06 12.94 2.35 

  Q14 4.71 28.24 36.47 18.82 9.41 2.35 

  Q15 4.76 20.24 41.67 22.62 8.33 2.38 

  

Information 

Evaluation  5.51 21.25 37.81 22.83 10.22 2.36 

                

    Poor Fair Good 

Very 

Good Excellent 

Don't 

Know 

  Q16 2.44 32.93 34.15 19.51 7.32 3.66 

  Q17 7.32 25.61 32.93 23.17 6.10 4.88 

  Q19 1.23 19.75 37.04 23.46 11.11 7.41 

  

Identifying 

Alternatives  3.66 26.09 34.70 22.04 8.17 5.31 

                

    Poor Fair Good 

Very 

Good Excellent 

Don't 

Know 

  Q20 4.94 16.05 46.91 16.05 12.35 3.7 

  Q21 1.33 11.11 49.38 20.99 12.35 4.94 

  
Integration and 

Generalization 3.13 13.58 48.14 18.52 12.35 4.35 

                

    Poor Fair Good 

Very 

Good Excellent 

Don't 

Know 

  Q22 7.32 23.17 36.59 19.51 9.76 3.66 

  Reasoning 7.32 23.17 36.59 19.51 9.76 3.66 

                

    Poor Fair Good Very Excellent Don't 
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Good Know 

  Q24 3.66 19.51 41.46 19.51 13.41 2.44 

  

Communicating 

Ideas 3.66 19.51 41.46 19.51 13.41 2.44 

 


