
 

 

 

 

ABSTRACT 

An Analysis of Critical Thinking Skills with Gifted and General Education Students: 

Relationships Between Cognitive, Achievement, and Demographic Variables 

 

David Todd Kettler 

 

Mentor:  Susan K. Johnsen, Ph.D. 

 Critical thinking is an often-stated educational objective in gifted education as 

well as general education.  Yet for all the attention that 21
st
 Century education has placed 

on thinking skills, including critical thinking, methods of assessing critical thinking are 

not well-developed or widely used.  This study investigated the critical thinking skills of 

upper elementary students using two tests of critical thinking.  Participants (n =208) were 

fourth grade students in a suburban school district in North Texas.  Participants 

completed both the Cornell Critical Thinking Test and the Test of Critical Thinking.  

Existing data was collected from the school district, allowing for analysis of the 

relationships between critical thinking, cognitive ability, student achievement, and 

demographic variables.  As part of the study, critical thinking skills were compared 

between identified gifted students and general education students.  First the study found 

there was a significant relationship between the two measures of critical thinking (r =.60).  

Second, identified gifted students outperformed general education students on both 

measures of critical thinking (d =1.52 and d = 1.36).  Third, evidence collected in the 

study supported significant relationships between cognitive ability and critical thinking as 



well as academic achievement and critical thinking.  There was no evidence to support 

gender differences in critical thinking and weak evidence to support any critical thinking 

differences attributed to ethnicity or economic disadvantage.  Multiple regression 

analyses were conducted predicting both tests of critical thinking.  Data supported that 

cognitive ability and academic achievement were strong predictors of critical thinking.  A 

random effects analysis of variance was conducted to rule out potential random effects 

associated with the participants nested in three different schools chosen at random in the 

participating school district
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CHAPTER ONE 

 

Introduction 

Most proposals in educational reform literature today include the phrase “21
st
 

Century” in their rhetoric.  Though we have completed an entire decade of 21
st
 Century 

learning, educators, policy-makers, and business leaders are still discussing how 

education in the current century will differ from education in the previous centuries.  

Throughout history and until very recently, most people worked manually, not mentally.  

As Wagner (2008) stated in his book, The Global Achievement Gap, “work, learning, and 

citizenship in the twenty-first Century demand that we all know how to think—to reason, 

analyze, weigh evidence, problem solve” (p. xxiii).  Wagner emphasizes that effective 

communication, curiosity, and critical thinking skills are no longer only desirable 

outcomes of elite liberal arts education, but the essential competencies for life in the 21
st
 

Century. 

Trilling and Fadel (2009) describe the foundation of 21
st
 Century learning as the 

convergence of four forces that redefine work and education.  First, the emergence of a 

knowledge-based economy has changed how people work and the skills needed to be 

competent.   Second, digital lifestyles have changed not only the flow of information, but 

they have also changed the very dynamics of school, family, and social relations.  Third, 

the expanse of information brings with it a new set of thinking tools.  Learners and 

workers can no longer memorize and mentally store the amount of information available.  

Instead, thinking tools such as accessing, searching, analyzing, managing, creating, and 

evaluating are the fundamental ways we deal with information today.  Fourth, learning 
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research supports that students learn best when engaged in authentic activities within a 

social setting of other learners (Resnick & Hall, 1998; Trilling & Fadel, 2009).  Critical 

thinking and problem solving are the foundational skills emerging from this 21
st
 Century 

convergence. 

Within the context of 21
st
 Century learning, critical thinking is a desirable 

educational goal.  In the Harvard Education Letter that articulated a set of skills needed 

for the 21
st
 Century (Walser, 2008), critical thinking appeared at the top of the list.  From 

a philosophical position, Bailin and Siegel (2003) argued that critical thinking is a 

fundamental aim of education.  From a policy perspective, Goals 2000 states that critical 

thinking abilities are necessary in the 21
st
 Century for productive employment and an 

essential characteristic of quality education (H. Res. 1804, 1994).  The Partnership for 

21
st
 Century Skills (2004), the leading advocacy organization with business and state 

education department partnerships across the United States, calls for the integration of 

critical thinking, problem solving, and communication skills across all areas of the 

curriculum.  Most would agree that critical thinking is an essential skill for the 

knowledge age. 

Research and advocacy for critical thinking instruction have waxed and waned 

since the 1980s.  Tension developed between researchers of critical thinking instruction 

over the emphasis of content instruction versus skill instruction.  This tension 

subsequently led to much debate on the issue of whether critical thinking is a general skill 

or content specific (Ennis, 1989; 1990).  One of the growing concerns that emerged 

during that period was the educational curriculum structure that valued the accumulation 

of disjointed skills and irrelevant information (Facione, 1990).  Out of that concern rose a 
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critical thinking movement (Abrami, et al., 2008; Facione, 1990; Paul, 1990).  The 

critical thinking movement and its participants advocated for the process of inquiry and 

thinking as the heart of the learning experience.  In some respects, it was a radical 

departure from the curriculum of the day because it claimed that how one thinks is at 

least as important as what one knows. 

That subtle assertion that how one thinks is equal to or superior to what one 

knows lingered in the background of educational thought with few impacts in educational 

practice for a number of years (Rotherham & Willingham, 2009).  However, the very 

nature of knowledge and information were on the verge of radical transformation by the 

final decade of the millennium (Gilbert, 2007; Slattery, 2006).  By the mid 1990s, the 

information age and the knowledge age changed how people viewed thinking and acting 

(Trilling & Fadel, 2009).  American education moved from a time of agreed upon culture 

and a common body of knowledge to a time of unlimited knowledge and information.  

Knowledge and information available to students was no longer limited to an agreed 

upon curriculum.  The transformation of knowledge itself brought challenges to a system 

of education that valued knowledge first and thinking as an after effect of acquiring that 

knowledge.  In 1996, E. D. Hirsh, a noted defender of a traditional knowledge-based 

curriculum, expressed his resistance, “These continued reformulated slogans have led to 

the total absence of a coherent, knowledge-based curriculum…” (p. 2).  True, the 

knowledge-based curriculum was rapidly disappearing; knowledge itself changed.  By 

the beginning of the 21
st
 Century, knowledge was no longer a finite core that could be 

mastered.  Hirsh was correct when he lamented the end of the knowledge-based 
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curriculum, but what is less clear is how thinking-based curriculum and assessment could 

or should fill the void. 

Conceptual Framework 

 Critical thinking is a complex concept with philosophical, educational, and 

psychological roots.  The philosophical importance of critical thinking as an educational 

outcome has its roots in classical Greek philosophy and the Socratic tradition (Paul, 

1990).  The Socratic method of probing questions revealed that few people could 

rationally justify their claims to knowledge.  Socrates often found confused meanings or 

even self-contradictory beliefs below the surface.  Thus, the Greek philosophical tradition 

introduced the problem of human irrationality.  The problem of human irrationality holds 

that to believe or to assent without reason, judgment, or understanding is prejudiced.  The 

solution to the problem of irrationality is a corollary principle that critical reflection by an 

individual is a precondition to knowledge (Paul, 1990).  Thus, knowledge in the critical 

thinking tradition is thought to be constructed out of the rational use of mental processes 

and reflective examination of beliefs.  Unjustified or irrational beliefs cannot be 

considered knowledge at all.  Rather, knowledge is achieved after thoughts and beliefs 

are rationally and logically scrutinized.  

 The educational idea of reflective thinking or critical thinking also has a rich 

history in American education.  John Dewey (1910/1991) built upon the ancient Greek 

tradition when he defined thinking as, “Active, persistent, and careful consideration of 

any belief or supposed form of knowledge in light of the grounds that support it…” (p.6). 

Thus, clear and critical thinking is reflective.  One who thinks critically only holds as true 

those beliefs validated by reason and evidence.  Dewey argued that it is the business of 
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education “to cultivate effective habits of discriminating beliefs from mere assertions, 

guesses, and opinions” (p. 28).  According to Dewey’s educational philosophy, an 

educated individual has developed the preference for conclusions that are properly 

grounded.  An educated individual has developed the skills of inquiry and reasoning to 

understand the problems of his day and discern the distinctions between hearsay and 

truth, fact and opinion, reason and fallacy.  Dewey argued that, “No matter how much an 

individual knows as a matter of hearsay and information, if he has not attitudes and habits 

of [reflective thinking], he is not intellectually educated” (p. 28).  One of the main 

purposes for education according to Dewey (1910/1991) was to create conditions that 

cultivate the skills of reflective or critical thinking. 

 The psychological act of thinking critically also has roots in the study of cognition 

and cognitive development.  Nickerson, et al. (1985) drew a connection between thinking 

ability and intelligence.  To behave in an intelligent way involves at least a set of abilities 

including the following:  the ability to classify patterns, the ability to modify behavior 

adaptively (to learn), the ability to reason deductively, the ability to reason inductively (to 

generalize), the ability to develop and use conceptual models, and the ability to 

understand.  Nickerson, Perkins, and Smith do not present these abilities as inclusive, but 

rather as representative ability traits of intelligent behavior.  To the extent that 

intelligence is malleable, one aspect of education is to develop and foster these abilities.  

Education to develop intelligent behaviors teaches students to reason both deductively 

and inductively so that they arrive at defensible conclusions.  Whereas the opposite of 

educated intelligent behavior is the holding of unsupported beliefs and opinions (problem 
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of irrationality), intelligent behavior is the application of critical thinking skills to 

develop rational beliefs supported by reason and inquiry. 

 Piaget’s work on cognitive development also supported the role of critical 

thinking within the psychology of learning.  Piaget’s cognitive development theory 

explained the process by which humans from infancy to adulthood develop the skills to 

reason and think (Gredler, 1992). Piaget did not view knowledge as a product but rather 

as an ever-changing system (Piaget, 1971).  Intelligence invents or constructs concepts 

and beliefs in order to adapt to the environment (Piaget, 1967).  As individuals interact 

with the environment, they develop beliefs that adapt or evolve over times, and according 

to Piaget, these changes were the result of cognitive development. 

 Piaget identified four factors that were necessary for cognitive development:  

physical environment, maturation, social influences, and the learner’s self-regulatory 

processes (equilibration) (Gredler, 1992; Piaget, 1967).  The first three factors were not 

unique to Piaget; they were the classical factors that influence development described by 

other theorists.  Piaget’s theory was unique in its inclusion of equilibration as the 

regulating factor that connects the maturing individual to the physical and social 

environment (Gredler, 1992).  Piaget’s (1970) theory of knowledge as the fusion of the 

individual and the object was also a deviation of traditional theories of knowledge.  Thus, 

for Piaget, the process of cognitive development was composed of three basic processes: 

assimilation, accommodation, and equilibration, and it is the third component, 

equilibration, which is foundational to the study of critical thinking.  Piaget (1967) 

considered equilibration to be the self-regulatory component of cognitive development.   

The current definition of critical thinking also includes reference to “self-regulatory 
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judgment” (Facione, 1990, p. 3).  As the individuals interact with both physical and social 

environments, they are constantly assimilating data into existing structures or 

accommodating cognitive structures to account for the new information.  The process of 

thinking critically is within the Piaget theory of cognitive development and the process of 

equilibration (Cohen & Kim, 2010).  To improve a person’s ability to think critically is 

paramount to improving the efficiency of the equilibration process to foster assimilation 

and accommodation (Carter, 1985; Cohen & Kim, 2010).  Thus, within this Piagetian 

cognitive development framework, the development of critical thinking skills allows 

individuals and the environment to be fused more efficiently to better overcome the 

problem of human irrationality where existing belief structures are incongruent with 

interactions of the physical and social world.  

 A final theoretical foundation for this study is the principle of individual 

differences and the cognitive differences of those who are intellectually gifted.  The study 

of individual differences in intelligence began with the work of Galton (1869).  Though 

Galton’s work in measuring intelligence may be considered primitive, he established the 

principle of individual differences in intellectual capacity.  Intelligence is a normally 

distributed human trait and individuals with higher levels of measured intelligence 

function differently than those with average or low levels of intelligence (Galton, 1869).  

Galton established the precedent that there are qualities that distinguish the more 

intellectually able from the less intellectually able (Sternberg, Lautrey, & Lubart, 2003).  

Terman (1926) began studying gifted individuals as those who scored in the top 1% of 

the population.  Though the field of gifted education still debates specific criteria for 

giftedness, the tradition that Terman began identifying gifted individuals based on 
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standardized measures of intelligence has continued into the 21
st
 Century (Davis & 

Rimm, 1989).  

The field of gifted education was born from the theoretical foundation of 

individual differences and the ability to measure intelligence.  The field began to build a 

research base particularly during the second half of the 20
th

 Century.  One of the most 

common lines of inquiry has been descriptive research to identify ways in which gifted 

individuals differ from non-gifted peers (Jolly & Kettler, 2008).  Individual differences 

have been studied in cognitive and affective domains for gifted individuals (Clark, 2002; 

Cross & Coleman, 2005; Neihart, Reis, Robinson, & Moon, 2002). Gifted individuals 

have unique cognitive characteristics such as retention of large quantities of information, 

advanced comprehension, general high verbal abilities (Clark, 2002); generally they learn 

more rapidly than other students (Feldhusen, 1989) and have better understanding of 

complex or abstract topics (Reis, 1989; Renzulli, 2005).  Some studies have found gifted 

individuals to use more advanced problem solving strategies than other learners (Frasier 

& Passow, 1994; Steiner, 2006).  Though this is not a comprehensive list of cognitive 

distinctions, it illustrates a research framework within the tradition of individual 

differences validating unique cognitive characteristics of gifted learners. 

Nature of Critical Thinking 

Historically one of the challenges facing researchers interested in critical thinking 

was the lack of an agreed upon definition.  Ongoing and quality research requires a 

consistent definition that can be operationalized for measurement and treatment designs.  

In 1987, Facione (1990) used the research methodology known as the Delphi Method to 

develop an agreed upon definition of critical thinking as well as a set of recommended 
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practices.  The Delphi method requires the formation of a panel of experts for interactive 

discussion working toward a resolution of matters of opinion.  From February of 1988 to 

November of 1989 the panel of critical thinking experts participated in six rounds of 

questions.  The Delphi panel produced a consensus definition of critical thinking as well 

as an articulation of the cognitive skills involved in critical thinking.  The Abrami et al. 

(2008) meta-analysis used the Facione Delphi panel definition as the most accepted 

definition present in the literature for the past 20 years of research. 

The Delphi panel’s definition of critical thinking included 46 experts in the fields 

of philosophy, psychology, and education.  They arrived at an agreed upon definition of 

critical thinking: 

We understand critical thinking to be purposeful, self-regulatory 

judgment which results in interpretation, analysis, evaluation, 

and inference, as well as explanation of the evidential, 

conceptual, methodological, criteriological, or contextual 

considerations upon which judgment is based….  The ideal 

critical thinker is habitually inquisitive, well-informed, trustful of 

reason, open-minded, flexible, fair minded in evaluation, honest 

in facing personal biases, prudent in making judgments, willing 

to reconsider, clear about issues, orderly in complex matters, 

diligent in seeking relevant information, reasonable in the 

selection of criteria, focused on inquiry, and persistent in seeking 

results which are as precise as the subject and the circumstances 

of inquiry permit. (Facione, 1990, p. 3) 

The Delphi panel found a remarkable agreement on the cognitive skill dimension 

of critical thinking.  Good critical thinking includes the following six cognitive skills: 

interpretation, analysis, evaluation, inference, explanation, and self-regulation.  The six 

cognitive skills of critical thinking are further broken down and defined into 16 sub-skills 

(Facione, 1990). 

 



10 
 

Table 1 

Critical Thinking Cognitive Skills and Sub-Skills 

General or Content Specific Nature of Critical Thinking 

 It is generally accepted that critical thinking is a skill that applies across most all 

domains and fields of study (Ennis, 1989).  However, there are still debates whether 

critical thinking is a general set of skills that can be applied across disciplines or content 

specific sets of skills that vary based on the nature of the discipline.  Though it is an 

interesting debate, the variance in how critical thinking experts respond to this issue has 

in some ways hindered research and implementation of critical thinking instruction.  How 

Skill Sub-Skill 

Interpretation 

Categorization 

Decoding Significance 

Clarifying Meaning 

Analysis 

Examining Ideas 

Identifying Arguments 

Analyzing Arguments 

Evaluation 
Assessing Claims 

Assessing Arguments 

Inference 

Querying Evidence 

Conjecturing Alternatives 

Drawing Conclusions  

Explanation 

Stating Results 

Justifying Procedures 

Presenting Arguments 

Self-Regulation 
Self-Examination 

Self-Correction 

Note. From (Facione, 1990 p. 6)  
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one answers the question determines how to define, measure, and develop critical 

thinking. 

 Proponents of a general nature of critical thinking argue that critical thinking can 

be taught as a set of abilities and dispositions separately from the presentation of content 

(Abrami et al., 2008).  A classic example of the general nature of critical thinking is the 

study of logic.  Logic builds the skills of deduction and induction. Logic teaches students 

to see relationships between variables.  The generalist view contends that identifying 

fallacies of reasoning is transferable across different contexts.  This view maintains that 

errors of reasoning are based on argument design rather than content (Siegel, 1988).  If 

critical thinking is a general skill, then it should be taught as a separate course 

specializing in critical thinking skills (Royalty, 1991; Sá, Stanovich, & West, 1999). 

 The specifist position argues against general critical thinking skills or capacities 

on logical grounds.  It is irrational to think without thinking of a subject specific to a 

domain (McPeck, 1981).  This position maintains that critical thinking is dependent upon 

background knowledge and varies from domain to domain because the nature of 

knowledge claims vary across domains as well (Glaser, 1984).  The specifist position 

suggests that the methods of teaching logic or other such general skills are unlikely to 

transfer, and the best way to teach critical thinking is through an immersion into complex 

content within a domain of knowledge. 

 Critics of the specifist position have argued that since critical thinking is always 

about a specific subject, then the skills of critical thinking can only be taught within the 

context of teaching that subject is not a valid assumption (Groarke, & Tindale, 1986; 

Paul, 1985; Siegel, 1988).  It is no more valid to so say that since speaking and writing 
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are about a specific subject, they can only be taught within the context of teaching that 

subject.  Educators from both research and practice agree that speaking and writing skills 

can be effectively conceived and taught in a generalist approach (Ennis, 1990).  

Though the debate between those favoring the specifist position or the generalist 

position still exists, recent data from the Abrami et al. (2008) meta-analysis suggest that 

generalist approaches to teaching critical thinking may be more effective than subject 

specific immersion approaches.  The Abrami et al. meta-analyis examined the impact of 

instruction on development of critical thinking.  They identified 117 studies yielding 161 

effect sizes, and classified each study according to the type of intervention taken.   

Interventions fell into one of four categories: general critical thinking skills instruction 

(39 effect sizes), infusion of critical thinking instruction with content instruction (52 

effect sizes), immersion into rich content instruction (48 effect sizes), and a mixed 

approach combining the general approach and either infusion or immersion (22 effect 

sizes).  The largest average effect size (0.94) was found for interventions using the mixed 

approach combining specific critical thinking instruction with content instruction.  The 

second largest effect size (0.54) was found for the infusion approach in which specific 

critical thinking skills were taught and subsequently applied in thinking about content.  

The least effective instructional intervention was the immersion approach (0.09) in which 

students were immersed in rich content instruction with implicit objectives of developing 

critical thinking about the content.  The differences in these average effect sizes suggest 

identifying and teaching specific critical thinking skills is more effective than teaching 

rigorous content with a secondary emphasis on critical thinking. 
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Problem Statement 

 The logic of this study is based on three premises supported by the research 

literature.  First, the importance of critical thinking as an essential skill and goal of 

education is widely acknowledged in the literature of teaching and learning and school 

improvement.  The reform literature on 21
st
 Century skills clearly calls for critical 

thinking as a distinct outcome necessary for employment and contribution in a knowledge 

driven economy.  Critical thinking skills are at least an implicit goal of our educational 

systems, and increasingly, these skills are becoming explicit learning outcomes.  

Furthermore, the research literature suggests that students do not possess the level of 

critical thinking skills desired for the context in which they will live and work.  Norris 

(1985) reported that at every level of schooling from elementary school to post-

secondary, students are not as competent as would be expected applying critical thinking 

skills.  The history of education in the United States has focused almost exclusively on 

what to think rather than how to think. Students have become memorizers of knowledge 

claims but not critics of those same claims.  The system of education has been more 

effective at producing consumers of knowledge rather than producers of knowledge. 

 Second, measurements of critical thinking skills are not well developed.  The 

Abrami et al. (2008) meta-analysis identified five types of measures used in studies on 

critical thinking: standardized, teacher made, researcher made, teacher/researcher, and 

secondary source.  The most common found in published studies is the standardized 

measure (k = 91); however, the average effect size using standardized instruments (0.24) 

is lower than teacher made (1.43), researcher made (0.65), and secondary source (0.29).  

Among standardized measures, the Cornell Critical Thinking Test (CCTT) is commonly 
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used and recognized (Abrami et al., 2008; Tsui, 1999) and is one of the few measures 

available for elementary and middle school students.  However the psychometric 

properties of the CCTT may not meet standards for conducting quality research with 

gifted student populations (Kettler, 2009).  The most recent evaluation of the CCTT in 

the Mental Measurements Yearbook was conducted in 1988.  At that time the author 

identified some concerns about the reliability of the test.  The internal consistency 

measures collected from several studies were lower than expected for an ability measure.  

Furthermore, there was no test/retest reliability study reported.  The author also pointed 

out that norming data were not available to actually make comparisons with a normative 

group.   Independent studies reported group means, but often those groups were not well 

described did not include multiple grade levels.  The authors of the review also 

mentioned some incomplete data to establish the test’s validity. 

 Since that review was published in the Mental Measurements Yearbook, the fifth 

edition of the CCTT was published in 2005.  The new administration manual includes 

updated studies and descriptions to establish content validity.  It also includes additional 

means from more groups of students, though not true normative charts.  There is still no 

evidence of a test/retest reliability study or a coefficient alpha reporting internal 

consistency.  The recent meta-analysis (Abrami et al., 2008) mentions test validation 

studies for other measures of critical thinking but points out that no such published study 

exists for the CCTT. 

 Third, the research literature on critical thinking skills among gifted student 

populations is sparse.  According to Parks (2009), “Critical thinking skills seldom are 

measured effectively in most identification procedures” (p. 262).  Furthermore, the 
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process and principles of sound reasoning and critical thinking are rarely addressed in 

curriculum guides for gifted education program (Parks, 2009).  There have been a few 

studies examining the relationship between intelligence and critical thinking skills 

(Donahue, 1994; Follman, Hernandez, & Miller, 1969).  Ennis, Millman, and Tomko 

(2005) reported 18 correlations between measures of intelligence and critical thinking but 

they are mostly unpublished studies that are difficult to replicate or validate.  Those 

correlations ranged between .27 and .74 with a median correlation of .48.  Even though 

these reported correlations suggest that students with higher measured intelligence would 

also have higher levels of critical thinking, no studies have directly compared gifted 

students to non-gifted peers on critical thinking skills. 

 Therefore, critical thinking is a documented educational goal in the context of 21
st
 

Century education.  Though there is agreement that the development of critical thinking 

is important, standardized methods of assessing critical thinking with K-12 student 

populations, such as the CCTT, have not been thoroughly evaluated or validated in 

general or with gifted students in particular.  Furthermore, the research on gifted students 

includes studies describing how gifted students differ from their non-gifted peers on 

numerous cognitive or affective traits, but the question of whether gifted students 

demonstrate higher levels of critical thinking than non-gifted peers is unanswered. 

Purpose of the Study 

 The present literature on 21
st
 Century education stresses the importance of 

teaching students to think critically.  Additionally, the development of critical thinking 

skills is advocated as a curriculum goal for gifted education (Parks, 2009).  However, 

assessment tools to measure students’ critical thinking skills are not well developed.  The 
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CCTT (Ennis, Millman, & Tomko, 2005) is an assessment that has been used to measure 

critical thinking with K-12 students on dissertation studies and research publications.  A 

previous review (Kettler, 2009) of the CCTT reveals that in its present form, reliability 

and validity measures on the test may be questionable for conducting research with gifted 

student populations.  Additionally, the Test of Critical Thinking (TCT) (Bracken et al., 

2003) has been used on a research study with identified gifted students, but its use 

beyond a few university studies has not been documented. 

 This study is significant because it provides validity evidence for the CCTT and 

the TCT and increases their usefulness as tools to measure critical thinking skills among 

students including those who are gifted.  If educators are to take seriously the call to 

teach students to be better critical thinkers, they need to be clear on what constitutes 

critical thinking and how to assess progress toward improvement.  Furthermore, a clearer 

understanding about the relationship between critical thinking, cognitive ability, 

academic achievement, and demographic variables is informative for analyzing and 

improving critical thinking skills. With some validation, the CCTT and the TCT provide 

significant tools for further research on methods for increasing students’ critical thinking 

skills. 

 A second significance of this study is its contribution to the research base on 

gifted students.  Though previous research supported the cognitive differences between 

gifted students and non-gifted peers, it was still unclear whether those cognitive 

differences included differences in critical thinking skills.  If indeed, gifted students do 

demonstrate better skills at critical thinking than their non-gifted peers, and the 

relationship between intelligence and critical thinking is supported, then the ability to 
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think critically may be considered a function of intelligence.  As conceptions of 

giftedness continue to evolve (Sternberg & Davidson, 2005) and 21
st
 Century education 

places increased importance on the ability to think critically, validation that gifted 

students are better critical thinkers than similar aged peers may be considered a key 

component of giftedness. 

Supporting this connection between intelligence and critical thinking and its 

contribution to the psychology of learning is a third significant aspect of this study.  

Intelligent behavior may include making reasoned judgment about what to do or believe.  

According to Piaget, the equilibration function of cognitive development is a self-

regulatory function, the judgment of new information in light of existing knowledge and 

beliefs.  Theoretically, the ability to think critically and to self-regulate one’s own 

thoughts using reason to make judgments, are a distinct thought process of equilibration.  

Thus, another significance of this study is to open the door to further studies seeking to 

validate the theory that improvement in critical thinking skills could improve the process 

of learning in general.  Specifically, as the learner develops an improved self-regulatory 

process of equilibration he makes assimilation and accommodation of new information 

more efficient.  In other words, critical thinking is not just a skill to employ once the 

learner has learned, but rather it is a skill for the learner to employ as he learns as well. 

 Research Questions 

 This study examines two general phenomena: the assessment of critical thinking 

among students in elementary school and the critical thinking skills of identified gifted 

students compared to general education students. The following research questions guide 

the study: 
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1. Is there a relationship between the Cornell Critical Thinking Test and the Test of 

Critical Thinking? 

2. Is there a relationship between cognitive ability and performance on critical 

thinking tests? 

3. Is there a relationship between academic achievement and performance on critical 

thinking tests? 

4. Is there a difference between identified gifted and general education fourth grade 

students in their performance on critical thinking skills tests? 

5. To what degree do cognitive ability, academic achievement, and demographic 

variables predict performance on critical thinking tests? 

6. Are there differences between schools in their students’ performance on critical 

thinking tests? 
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CHAPTER TWO 

 

Literature Review 

 The historical roots of critical thinking as an educational approach can be traced 

to ancient Greek education and the teaching of Socrates (Zascavage et al., 2007).  Even 

though Greece was considered the leading nation in scholarship, innovation, and 

government, Socrates still found that members of the population held confused and 

unclear beliefs (Paul, 1990).  Socrates believed that he differed from his fellow Athenians 

in that he knew that he knew nothing.  Through his use of probing questions he 

demonstrated that most Athenians thought they knew something, but when asked to 

explain or rationally justify beliefs, most could not (Jones, 1970).  Almost 24 centuries 

later, critical thinking is still an educational approach (Tsui, 1999,2002; VanTassel-

Baska, et al., 2009) and a widely supported educational objective (Wagner, 2008; Walser, 

2008).  Some evidence suggests that students today, much like Athenians, cannot explain 

or rationally justify beliefs (Norris, 1985).  

Changing Definitions of Critical Thinking 

 In the early 20
th

 Century, the concept of critical thinking began with Dewey 

(1910/1991, 1916).  Dewey argued that learners engage in critical thinking when they 

suspend judgment and develop a disposition of skepticism (1910/1991).  Dewey’s 

influence led curriculum writers and teachers to include opportunities for students to 

developing thinking skills while also acquiring knowledge.  By the middle of the 20
th

 

Century, educational thinkers such as Glaser (1941), Russell (1941) and Smith (1953) 

expanded the concept of critical thinking to include propaganda analysis and specifying 
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evidence to support knowledge claims.  In the later years of the 20
th

 Century, Ennis 

(1962), McPeck (1981), Paul (1985), and Siegel (1991) continued to evolve the concept 

of critical thinking to include the discrete skill of assessing statements.  Additionally, this 

group of thinkers made the case that though similar, critical thinking is distinct from the 

scientific method, which had been the primary model for Dewey’s approach (1910/1991). 

 In the late 1980s a group of philosophers, psychologists, and educators engaged in 

a significant dialog to establish a consensus definition to infuse the critical thinking 

movement into K-12 curriculum and instruction.  Through a Delphi model of 

collaboration, their efforts led to the publication of Critical Thinking: A Statement of 

Expert Consensus for Purposes of Educational Assessment and Instruction (Facione, 

1990).  The Delphi definition was largely accepted as the standard for describing and 

assessing critical thinking, and it has continued to be accepted into the 21
st
 Century 

(Abrami et al., 2008).  However, the acceptance of the Delphi definition did not end the 

discussion over what exactly is critical thinking. 

 Under the leadership of Richard Paul, the Foundation for Critical Thinking has 

become a widely used resource for both researchers and educators.  On their website, 

they presently define critical thinking as follows: 

Critical thinking is that mode of thinking—about any subject, content, 

or problem, in which the thinker improves the quality of his or her 

thinking by skillfully analyzing, assessing, and reconstructing it.  

Critical thinking is self-directed, self-disciplined, self-monitored, and 

self-corrective thinking.  It presupposes assent to rigorous standards of 

excellence and mindful command of their use.  It entails effective 

communication and problem-solving abilities, as well as a 

commitment to overcome our native egocentrism and sociocentrism. 

(Foundation for Critical Thinking, 2012, paragraph 2) 

 Willingham (2007) argued that critical thinking is not a set of skills.  Skills can be 

used at any time.  Critical thinking according to Willingham is fundamentally intertwined 
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with domain knowledge.  He argued that students cannot think critically without 

appropriate background knowledge in the domain in which they are thinking.  Abrami et 

al. (2008) conceded that the debate continues whether critical thinking skills are general 

or domain-specific; however, they also commented that most standardized assessments of 

critical thinking operate with the assumption that it is a generic rather than domain-

specific skill. 

 Mulnix (2010) reviewed a number of conceptions of critical thinking that have 

been offered subsequent to the Delphi consensus.  Mulnix first pointed out that there are 

still competing definitions of critical thinking.  These competing definitions include skills 

and dispositions to use the skills and accept the results of the reasoning process.  This 

evolving conception of critical thinking according to Mulnix classifies it as an intellectual 

virtue.  Mulnix secondly argues that there is still no consensus whether critical thinking is 

a general skill or a domain specific skill. 

Measuring Critical Thinking 

 Numerous assessment tools have been developed and used to measure critical 

thinking (Abrami et al., 2008).  These assessments vary in formats, origins, scope, and 

psychometric characteristics (Abrami et al., 2008); furthermore, since the definition of 

critical thinking varies over time and among researchers, consistency of the construct 

being measured cannot be assumed from study to study (Abrami et al., 2008).  In their 

meta-analysis, Abrami et al. identified five types of measures most commonly used in 

research on critical thinking.  The most commonly used type of assessment is the 

standardized test (Abrami, et al.).  The four most commonly used standardized tests of 

critical thinking are the Watson-Glaser Critical Thinking Appraisal (Watson & Glaser, 
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1980), the Cornell Critical Thinking Test (CCTT) (Ennis et al., 2005), the California 

Critical Thinking Test (Facione, 1990), and the California Critical Thinking Inventory 

(Facione & Facione, 1992). 

 The second most common type of assessment used to measure critical thinking is 

the researcher made test where the test is designed by one or more of the authors of the 

study (Abrami et al., 2008).  The Test of Critical Thinking (TCT) (Bracken et al., 2003) 

is an example of a researcher-made test.  At least two studies used the TCT to measure 

the critical thinking outcome for students who had participated in instructional units 

designed to develop critical thinking skills (VanTassel-Baska, & Strambaugh, 2006; 

VanTassel-Baska et al., 2009). 

 The third most common type of assessment used to measure critical thinking is 

the teacher/researcher test (Abrami et al., 2008).  This category is similar to the 

researcher-made test, but the defining difference is that the designer of the test is also the 

teacher-of-record who provided the critical thinking instruction.  For example, Zohar and 

Tamir (1993) implemented an intervention study in which they taught reasoning skills to 

subjects in the study.  They measured the dependent variable with a test they designed, 

the Critical Thinking Application test.  Zohar, Weinberger, and Tamir (1994) used the 

same researcher/teacher developed assessment to measure the critical thinking skills of 

subjects taught critical thinking skills in a biology course. 

 The fourth most common type of assessment used to measure critical thinking is 

the secondary-source measure (Abrami et al., 2008).  In these cases, researchers use an 

existing instrument that may or may not be standardized.  These instruments typically 

measure something other than critical thinking, but claim to measure critical thinking as a 
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sub-category of the assessment.  In cases where these secondary-source instruments have 

been used, sometimes the researchers modify the instrument to meet their intended 

purpose (Abrami et al.). 

 The fifth and least common type of assessment used to measure critical thinking 

is the teacher-developed test (Abrami et al., 2008).  Research studies in this category use 

a test developed by a teacher to measure content knowledge and critical thinking skills of 

her students. Since these teacher-developed assessments were being used for a research 

study, which ended up as a publication, there were typically efforts to establish validity 

and reliability of the instruments (Abrami et al.). 

 Though the CCTT is more than 25 years old, it is still being used today.  It’s 

longevity of use is second only to the Watson-Glaser Critical Thinking Appraisal.  One of 

the benefits of the CCTT is its inclusion of two forms.  Form X can be used with students 

as young as fourth grade and up to early high school.  Form Z can be used with high 

school students though adults.  Most of the published studies using the CCTT in recent 

years have used the Form Z with older audiences including both undergraduate and 

graduate college students.  Even though recent use of the CCTT has been with older 

subjects, it is still one of the few options available for measuring critical thinking among 

upper elementary student populations. 

 The TCT is a researcher developed test from with Center for Gifted Education at 

the College of William and Mary.  It was specifically designed for measuring the effects 

of curriculum interventions with gifted and general education populations in upper 

elementary grades (Bracken et al., 2003).  Two benefits of the TCT is that it was intended 

for a specific elementary audience, and it was designed to have a high ceiling to reliably 
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measure the critical thinking skills of both gifted and general education student 

populations (Bracken et al., 2003). 

Recent Studies Using the CCTT or the TCT 

 A recent evaluation study was conducted on the Destination Imagination (DI) 

Program using the CCTT as one of the outcome measures to compare the critical thinking 

skills of students participating in the DI program and a comparison group who did not 

participate (Missett et al., 2010).  In the study 190 student participants from three states 

completed the CCTT.  Students in the DI participation group had a mean score of 47.13 

compared to the mean score of 42.64 for the group that did not participate in DI.  The DI 

participants had statistically significant higher scores (p < .05) than the non-participants. 

 A second study using the CCTT investigated the critical thinking skills of 47 

graduate students enrolled in Teaching English as a Foreign Language (TEFL) at 

Yarmouk University in Jordan (Bataineh & Zghoul, 2006).  The study was descriptive 

and relationships between critical thinking and age and critical thinking and gender were 

explored.  Slight differences were found for gender where males scored higher than 

females.  Because the subjects were graduate students, there was a large age range (22 to 

32).  The students 28 years old and younger scored higher on the CCTT than the students 

older than 28. Data analysis in the study was not sophisticated, and results should be 

taken with caution. 

 A third study using the CCTT recently measured the critical thinking skills of 40 

undergraduate students taking an English proficiency course at the International Islamic 

University in Malaysia (Daud & Husin, 2004).  The study used a quasi-experimental 

design with 21 subjects in the experimental group and 19 in the control group. The 
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intervention for the experimental group was a computer software program designed to 

teaching critical thinking as students read Shakespeare’s Othello.  In the data analysis, the 

researchers found an overall Cronbach Alpha Coefficient of .86; however, the alpha 

levels for the subscales of the CCTT were much lower (.33 to .62). In the study, the 

CCTT was used as both pre-test and post-test. There was a significant difference found 

between the groups on the post-test with the experimental group scoring higher in critical 

thinking than the control/comparison group which read the text without the computer 

software. 

 There are only two published studies using the TCT to measure student’s critical 

thinking skills.  The most recent study (VanTassel-Baska et al., 2009) was a longitudinal 

study conducted in Title I schools to measure growth in reading comprehension and 

critical thinking over a three year period.  Subjects in the study participated in an 

instructional intervention as part of Project Athena, a set of curriculum units developed 

for high-ability learners.  One of the explicit goals of the Project Athena curriculum was 

to develop students’ critical thinking skills.  Students made statistically significant 

improvements in critical thinking skills as measured by the TCT over the three year 

period; however, there were no main effects detected for the curriculum intervention.  

Both groups of students, experimental and control, made similar gains over the three year 

period.   

 There were two findings from the VanTassel-Baska et al. (2009) study that are 

particularly relevant to the present study.  They did analyze the relationship between the 

scores on the TCT and students’ scores on the CogAT verbal and non-verbal sub-scores.  

Authors reported a correlation between TCT and the CogAT verbal at .63 and CogAT 
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non-verbal at .45.  They also reported a correlation between the TCT and Iowa Test of 

Basic Skills (ITBS) reading comprehension at .63.  These findings lend support to the 

hypothesis that there is a relationship between critical thinking skills and cognitive ability 

and critical thinking skills and reading achievement.  Additionally, the authors divided 

the students in both experimental and control groups into three categories based on IQ.  

Though they did not analyze the differences in mean scores as part of the study, the data 

in their report show that mean scores on the TCT varied by IQ group.  Students with 

higher IQ scores had higher TCT scores.  This also lends support to the hypothesis that 

there is a relationship between cognitive ability and critical thinking skills. 

 The second published study using the TCT to measure critical thinking 

(VanTassel-Baska & Strambaugh, 2006) measured the growth of students’ critical 

thinking skills over a two-year period of curriculum intervention in language arts.  The 

authors used pre-tests and post-tests to measure critical thinking growth over the course 

of the intervention.  They found that students in the experimental group receiving the 

Project Athena curriculum scored higher than the control group students on the TCT.  

Subjects in the study also had significant gains reported in reading comprehension due to 

the treatment.  These covariate increases suggest a potential relationship between critical 

thinking skills as measured by the TCT and reading comprehension skills as measured by 

a reading achievement test. 

Additional Studies and Gaps in Critical Thinking Literature 

 The recent literature on critical thinking includes conceptual articles in which 

definitions and constructs are presented.  Richardson and Slife (2011) discuss critical 

thinking as a theoretical foundation for social and psychological inquiry.  Yanchar, Slife, 
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and Warne (2008) make a case for an evolving conception of critical thinking to examine 

the scientific analytics within the field of psychology. Toplak and Stanovich (2002) 

furthered the domain-specific or general-skill debate in a study to identify a single 

generalizable critical thinking skill that transcends all domains.  West, Toplak, and 

Stanovich (2008) connected the cognitive psychology literature on biases and heuristics 

and found moderate correlations between traditional measures of critical thinking and the 

ability to avoid biases in reasoning.  West, Toplak, and Stanovich argue that based on the 

connections they found between critical thinking and avoiding bias in making judgments, 

critical thinking is rational thinking.  The importance of that connection opens up new 

potential avenues of assessing critical thinking skills in ways similar to rational thinking 

skills in the field of cognitive science.  Wagner and Harvey (2006) also contributed to the 

literature on critical thinking assessment with a new test, Wagner Assessment Test in 

which they applied item response theory to measure the same constructs of critical 

thinking that were measured by the Watson-Glaser Critical Thinking Appraisal (Watson 

& Glaser, 1980). 

 There were some recent studies involving college students and non-standardized 

measures of critical thinking.  Nussbaum (2008) studied ways in which the use of 

argumentation vee diagrams and counterargument in writing promoted critical thinking 

skills in the subjects.  His subjects were undergraduate students and his measure of 

critical thinking was a researcher-designed rubric to assess critical thinking in writing.  

Helsdingen et al. (2011) studied the effects of practice schedules and instruction in 

critical thinking influenced learning and transfer among subjects.  Their subjects were 

also undergraduate students and the critical thinking measurement was a research/teacher 
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designed open-ended task with scoring criteria.  Sezer (2008) studied the development of 

critical thinking skills and attitudes among undergraduate teacher-education students.  

The study was quasi-experimental using a pre- and post-test design.  The intervention 

included specific instruction in examples of critical thinking and the measurement was in 

the category of secondary source assessment.  Specifically, they used attitude scales and 

attitude inventories designed to measure attitudes toward mathematics.  

 In one of the few critical thinking studies with younger subjects, Yang and Chung 

(2009) conducted a quasi-experimental study with eighth grade students in southern 

Taiwan.  The study created experimental and control groups of two classrooms without 

random assignment. Pre- and post-testing procedures established group equivalency and 

measured critical thinking outcomes.  During a ten-week intervention, the experimental 

group was taught with an explicit model of critical thinking instruction in a civics class. 

The control group received civics instruction without explicit critical thinking instruction.  

The outcome measures included a researcher-designed survey, the Critical Thinking 

Disposition Inventory (Chen, 2000) and The Test of Critical Thinking Skills for Primary 

and Secondary School Students (Yeh, Yeh, & Hsieh, 2000).  Analysis in this study found 

that the experimental group outperformed the control group on measures of critical 

thinking and the dispositions toward critical thinking. 

 In addition to what exists in the literature on critical thinking, this analysis 

identifies gaps in knowledge that are not well represented in the critical thinking 

literature.  Aside from the two studies published (VanTassel-Baska et al., 2009; 

VanTassel-Baska & Stambaugh, 2006) using the TCT, no other published studies were 

identified investigating critical thinking with elementary student populations.  The 
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Administration Manual for the CCTT (Ennis, Millman, & Tomko, 2005) listed a few 

studies conducted using the CCTT to measure critical thinking.  They identified eight 

unpublished doctoral dissertations (Grandy, 1993; Griffitts, 1987; Holt, 1988; Jones, 

1993; Kezar, 1991; Shepherd, 1998; Sidney, 1989; & Tell, 1988) between the years 1987 

and 1998 investigating critical thinking using the CCTT to measure the dependent 

variable.  All ten of these studies included subjects in grade three, four, five, and/or six. 

Critical Thinking Studies with Elementary Students 

 Griffitts (1987) used a quasi-experimental design to study the effects of activity-

oriented science instruction on critical thinking skills.  The study included a pre- and 

post-test design using the CCTT to measure critical thinking skills. The intervention 

lasted twelve weeks, and the control group during that time had typical text book 

instruction instead of the activity-oriented approach. Griffitts found no significant 

differences in critical thinking between the two groups but did find differences in science 

achievement scores on a second measure.  There were no differences found for gender on 

the CCTT measure of critical thinking.  

 Holt (1988) conducted a field study in a rural school in Wyoming to measure the 

influences of gender, grade level, locus of control, and metacognition on critical thinking.  

The CCTT was used as a pre- and post-test measure of critical thinking with fourth and 

sixth grade students. Similar to Griffitts (1987), Holt found no significant differences 

between the experimental control groups on the demographic variable of gender. 

 Sidney (1989) examined the effects of the inquiry method of teaching science on 

critical thinking skills with a group of fourth grade students. The CCTT was used to 

measure the students’ critical thinking skills. In her quasi-experimental design, Sidney 
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found no significant effects for the treatment (inquiry method), and she also found no 

significant effects for gender on critical thinking skills. 

 Jones (1993) also examined the effects of gender on critical thinking skills with a 

sample of fifth grade students.  Jones used the CCTT to measure critical thinking skills 

and her quasi-experimental design investigated the impact of direct instruction in critical 

thinking.  Jones found that the experimental group scored higher on the CCTT post-test 

than did the control group.  Her analysis also found there were no effects for gender on 

critical thinking performance. 

 Several previous studies examining critical thinking skills among elementary 

student populations have considered the effect of gender on critical thinking skills as 

measured by the CCTT.  In all cases, there was no effect for gender on the critical 

thinking measure.  The present study also includes an examination of the effect of gender 

on critical thinking using the CCTT and TCT as outcome measures.  Existing literature 

supports the hypothesis that there are no differences between male and female elementary 

students regarding critical thinking ability. 

Cognitive Ability and Critical Thinking 

 Linn and Shore (2008) claim that on tasks of critical thinking gifted students tend 

to perform better than students of general ability.  In a study of beliefs and critical 

thinking ability, Kardash and Scholes (1996) found a correlation of about .5 between 

measured intelligence and performance on critical thinking tasks among young adults.  

Studying college students, Stanovich (1999) found a similar correlation whereby 

students’ SAT scores accounted for roughly 25% of the variance on performance tasks 

requiring critical thinking skills.  Additionally, in his work on the concept of wisdom, 
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Sternberg (2004) found that high cognitive abilities facilitate rationality but did not 

guarantee rationality.  Thus, the existing literature suggests a moderate relationship 

between cognitive ability and critical thinking skills among older students.  This study 

explored a similar relationship between cognitive ability and critical thinking among 

upper elementary school students. 

Individual Differences and Gifted Students 

 One theoretical perspective of this study is the existence of individual differences 

between identified gifted students and general education students.  Inquiry into the 

individual differences between gifted students and general education students is the most 

common type of inquiry in the field of gifted education in recent decades (Jolly & 

Kettler, 2009).  In theory, this approach identifies measureable characteristics that are 

influenced by advanced cognitive abilities resulting in differences between the two 

populations (Jolly & Kettler).  Thus, the literature of gifted education includes theoretical 

and empirical studies to demonstrate ways in which gifted students are qualitatively 

different from their non-gifted peers (Rogers, 1986).   

 Of particular interest to this study were the cognitive individual differences that 

generally distinguish gifted students from their non-gifted peers.  The descriptions of the 

empirically supported cognitive characteristics of gifted students provide the support for 

a study to explore the question of whether gifted students in pre-adolescence demonstrate 

critical thinking skills that are different than their general education peers.  The existing 

literature supports seven cognitive characteristics in which gifted students, or students 

with high cognitive ability, differ from their general education peers:  processing speed, 
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problem solving, metacognition, sustained attention, superior memory, 

abstraction/generalization, and curtailed learning skills. 

 First, there is a relationship between high intelligence or high achievement and 

processing speed (Kranzler et al., 1994).  Gifted students are generally assumed to have 

high or above average intelligence (Rogers, 1986), and evidence suggests that those with 

higher intelligence have quicker processing speeds (Kranzler et al., 1994).  Faster 

processing speeds means that students with high intelligence or achievement transfer 

information into mental images and make knowledge connections faster than those with 

lower intelligence or achievement (Roberts et al., 1988; Spiegel & Bryant, 1978).  

Spiegel and Bryant (1978) found that the inverse relationship (r = -.6) holds true 

regardless of the complexity of the task.  High intelligence students process information 

faster than average ability students on simple tasks and on complex tasks. 

 Secondly, gifted students are generally better problem solvers than their general 

education peers.  Davidson and Sternberg (1984) studied the problem solving techniques 

of pre-adolescent (ages 9-11) students and found differences in the amount of time spent 

on problem exploration and planning.  Gifted students spent more time and revealed more 

insight into the problem situation than did the general education comparison group 

(Davidson & Sternberg).  Subsequently, Shore and Lazar (1996) found similar results 

with a group of early adolescent (ages 12-13) gifted students.  The gifted students spent 

more time in problem exploration and planning approaches to solving the problem.  

Shore and Lazar indicated that the gifted students paid more attention to detail and 

accuracy as they explored the problem and developed solutions.  An additional finding of 

the Shore and Lazar study was that the gifted students spent less time in the execution 
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phase of problem solving even though they spent more time that the comparison group in 

the exploration phase (Shore & Lazar, 1996). 

 An additional difference in problem solving between identified gifted students 

and their general education peers is the use of a wider variety of strategies during the 

problem solving process (Davidson & Sternberg, 1984).  In similar studies, Scruggs and 

Mastropieri (1985) and Montague (1991) also found differences in the variety and 

effectiveness of problem solving strategies used by gifted students compared to their 

general education peer group.  Thus, the evidence supports that gifted students use more 

time and insight while solving problems, and they use a greater variety of problem 

solving strategies.  Evidence also suggests gifted students pay more attention to detail and 

accuracy during problem exploration and solution planning stages of the process 

(Davidson & Sternberg, 1984). 

 Third, there is some evidence to suggest that gifted students employ more 

metacognitive strategies than their non-gifted peers (Shore, 2000; Shore & Kanevsky, 

1993).  However, some studies on components of metacognition show no differences 

between gift students and non-gifted peers (Alexander et. al., 1995).  Some of the 

literature supporting higher levels of metacognition among gifted students identifies the 

use of planning as a metacognitive strategy.  In problem solving studies, gifted students 

demonstrated more insightful planning compared to their non-gifted peers (Davidson & 

Sternberg, 1984; Shore, 2000), and since planning is a component of metacognition, the 

researchers assert that gifted students have a higher level of metacognition.  Additionally, 

there is one aspect of metacognitive skill that evidence supports favors gifted students, 

self-assessment accuracy (Coleman & Shore, 1991).  When required to make assessments 
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about their abilities, Coleman and Shore found that gifted students were more accurate 

than their non-gifted peers.  Ewers and Wood (1993) similarly concluded in a study with 

fifth grade students that gifted students were more accurate at judging their ability to 

solve problems that similar aged, non-gifted peers.  The non-gifted group tended to 

overestimate their ability (Ewers & Wood, 1993). The Montague (1991) study with 

learning disabled gifted students found that the twice-exceptional gifted students were 

superior on metagcognitive tasks compared to the non-gifted learning disabled 

comparison group.  Thus, even with mixed evidence in some areas, the literature supports 

that gifted students are better judges of their cognitive abilities than their non-gifted 

peers. 

 Fourth, gifted students and eminent achievers generally demonstrate an ability to 

sustain attention to a problem or a task in ways that differ from the general population.  In 

a study of eminent artists and scientists, Root-Bernstein and Root-Bernstein (2004) found 

that gifted individuals notice more details and exercise superior patience and 

concentration when compared to their average ability peers.  They suggested that these 

skill are associated with focused attention to tasks.   Similarly, the work of Renzulli 

(1977, 2005) and Bloom and Sosniak (1981) included the concept of task commitment as 

essential to giftedness.  In a study of visual attention with students ages 9 to 13, 

Baillergeon, Pascual-Leone, & Roncadin (1998) found a relationship between giftedness 

and the ability to extract information from a picture.  The concept of attention in the 

research literature has also been connected to tenacity and commitment to practice at 

length to master knowledge and skills.  Sririaman (2004) found that gifted mathematics 

students spent more time practicing mathematics than non-gifted peers. Baum, Owen, and 
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Oreck (1996) found that students gifted in music and dance focused more attention to 

practice and study than non-gifted peers in similar settings.  Piirto (1992) found that 

students talented at writing focused more attention and practice to develop their writing 

skills than did non-gifted peers participating in similar writing programs.  All these 

studies support the conclusion that gifted students differ from non-gifted peers in their 

ability to focus attention to performing specific tasks and developed talented levels of 

performance over time. 

 Fifth, evidence exists to suggest that gifted students have strong superior memory 

compared to their non-gifted peers (Dark & Benbow, 1991).  Hunt, Lunneborg, and 

Lewis (1975) studied high ability verbal students to identify cognitive characteristics that 

distinguished them from average ability peers.  One of the differentiating factors was a 

superior memory on the part of the high verbal intelligence students.  Borkowski and 

Peck (1986) also studied the memory capacity of high verbal intelligence students and 

found significant differences between high ability students and average ability students in 

memory and retrieval of information.  In particular, the differences in the Borkowski and 

Peck study was in the speed of coding and decoding information; thus, memory capacity 

is similar to speed of processing differences, but memory is the skill of rapid retrieval of 

the information.  Ford and Keating (1981) studied the efficiency of retrieval of 

information from long term memory and found gifted students superior to non-gifted 

students in this memory skill.  Cohen and Sandberg (1977) found a positive correlation 

between high IQ and memory skills in early adolescent students.  Keating and Bobbitt 

studied (1978) memory capacity in pre-adolescent students and found that high ability 

children exhibited more efficient memory scan and were less affected by the size of the 
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information set than were the average ability students.  Dark and Benbow (1990) studied 

a group of 13-year-old students and found that the gifted students were superior in 

manipulating and representing data in their memory relative to average ability peers. 

 Sixth, gifted students’ abilities for abstraction and generalization are different 

from their non-gifted peers (Shavinina & Kholodnaja, 1996; Winner, 1996).  Abstraction 

is a skill associated with problem solving, and good problem solvers simplify problems 

by focusing on the essential features (Hoh, 2008).  Specifically, good problem solvers are 

able to abstract the structure of the problem from the concrete details (Hoh, 2008).  

Additionally, generalization is the ability to recognize similarities across situations and 

problems.  The ability to generalize allows one to apply what has previously been learned 

and apply in similar ways to novel situations or to apply what has been previously 

learned in innovative ways in familiar situations (Paul, 1990).  Sriraman (2008) found 

advanced abstraction and generalization present in mathematically talented students and 

classified them as a distinct characteristic of those who are mathematically gifted.  

Shavinina and Kholodnaja (1996) studied high school math and physics students and 

found that in open-ended problems the gifted students asked more generalized questions. 

Furthermore, compared to their non-gifted peers, the gifted students’ responses were 

more organized around general concepts rather than facts and details.  Non-gifted 

students typically responded with concrete details.  Sriraman’s (2004) case study research 

with mathematically gifted students found that the students displayed a common ability to 

think comprehensively including abstraction and generalization.  Ablard and Tissot 

(1998) found similar differences between gifted and non-gifted peers when studying 

elementary aged children (grades 2-6).  They found that the gifted students’ reasoning 
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abilities were three to four grade levels above their non-gifted peers.  Hettinger and Carr 

(2003) found that gifted students were better than their non-gifted peers at disregarding 

irrelevant information when making abstractions and generalizations.  Thus, while all 

students reason and make abstractions and generalizations, gifted students have advanced 

skills in these area compared to their non-gifted peers. 

 The seventh documented individual difference between gifted students and their 

non-gifted peers is the ability to learn with minimal instruction, sometimes called 

curtailed learning (Krutetskii, 1976; Winner, 1996).  Lee and Olszewski-Kubilius (2006) 

also documented the characteristic of curtailed learning in their study on accelerated 

learning and fast-paced classes.  Generally, gifted students need fewer repetitions (Gross, 

2004; Lynch, 1992) and fewer examples from their instructor in order to acquire new 

skills and knowledge (Mills, et al., 1992).  A typical example of curtailed learning among 

young gifted children is the ability to learn to read with no or minimal instruction before 

entering formal schooling (VanTassel-Baska, 1983).  Lynch (1992) and Mills et al. 

(1992) found that students taking curtailed summer courses with drastically reduced 

interaction with an instructor did as well on subsequent math and science courses as 

comparable peers who completed the same courses in their entirety.  

Summary 

 The present study examined the intersection of two sets of empirical literature, 

critical thinking and gifted education.  Critical thinking has a long history in 

philosophical and scientific thinking, and it has been on the rise as a desirable educational 

objective in recent years.  Despite this history, standardized measures of students’ ability 

to think critically is sparse at best.  Furthermore, within the literature of critical thinking, 
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very few studies examine the critical thinking skills of pre-adolescent students in upper 

elementary grades.  On the other hand, gifted education has built a literature base over the 

last 80 years to support individual differences between gifted students and their general 

education peers.  Those individual differences include several cognitive characteristics in 

which gifted students perform differently than their general education peers.  There are 

pieces of the literature of both critical thinking and gifted education that suggest that 

there is a relationship between high cognitive ability and the skills of critical thinking.  

Thus, the present study sought to build upon the literature of both fields by exploring the 

relationship between critical thinking and cognitive, achievement, and demographic 

variables with elementary students.  Furthermore, the present study sought to contribute 

to the literature of individual differences by providing evidence that gifted students’ 

ability to think critically is different than the ability of their general education peers. 
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CHAPTER THREE 

 

Methodology 

 The purpose of this study was to examine the relationship between two measures 

of critical thinking, the CCTT and the TCT, and to explore the relationships between 

cognitive ability, academic achievement, and critical thinking.  Additionally, this study 

compared performance of elementary identified gifted students to elementary general 

education students on skills of critical thinking.  A multiple regression equation was 

analyzed to predict performance on critical thinking based on cognitive, academic, and 

demographic variables.  The results provided information regarding the influence of 

cognitive individual differences on skills of critical thinking, and the proposed model 

may provide a framework for conducting further research on the assessment of and the 

development of critical thinking among elementary students. 

 Based on the review of the literature, six research questions were developed to 

guide the investigation.  The first question was a validity study examining the 

relationship between two measures of critical thinking among elementary student 

populations.  Questions two and three explored relationships between critical thinking, 

cognitive ability, and academic achievement.  Question four examined the differences in 

performance between identified gifted and general education students.  The fifth question 

asked to what degree the variables of cognitive ability, academic achievement, and 

demographic variables explained the variance in critical thinking performance, and the 

sixth question investigated variance between schools on students’ performance on critical 

thinking measures. 



40 
 

Research Questions 

1. Is there a relationship between the Cornell Critical Thinking Test and the Test of 

Critical Thinking? 

2. Is there a relationship between cognitive ability and performance on critical 

thinking tests? 

3. Is there a relationship between academic achievement and performance on critical 

thinking tests? 

4. Is there a difference between identified gifted and general education fourth grade 

students in their performance on critical thinking skills tests? 

5. To what degree do cognitive ability, academic achievement, and demographic 

variables predict performance on critical thinking tests? 

6. Are there differences between schools in their students’ performance on critical 

thinking tests? 

Research Design 

 This study was primarily descriptive and correlational.  It examined the 

relationship between two previously used critical thinking tests with identified gifted and 

general education students.  It also examined the variables of cognitive ability, academic 

achievement, and demographic information and their ability to predict performance on 

critical thinking tests.  This study is important because it provides the foundation for 

generating hypotheses for future research study in critical thinking and provides a 

possible model for analyzing critical thinking skills.  Additionally, it contributes to the 

literature of cognitive individual differences between gifted and general education 

students. 
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Participants 

  Participants were 208 fourth grade students from a suburban school district in 

North Texas. The school district is near a large metropolitan area and includes 

approximately 10,100 students in kindergarten through grade twelve.  The district 

includes two high schools, three middle schools, and nine elementary schools within an 

upper-middle class community with a median household income of $107,000.  At the 

time of the study, the district was rated exemplary by the state accountability office.  Of 

the participants, 94 (45.2%) were male, and 114 (54.8%) were female.  Additionally, 21 

students (10.1%) were classified according to the federal guidelines as economically 

disadvantaged, and 43 (20.7%) were identified according to district guidelines as gifted 

and talented.  Of the participants, 95 (45.7%) were Asian; 83 (39.9%) were white; 22 

(10.6%) were Hispanic, and 8 (3.8%) were black. The mean age of the participants was 

10 years and 2 months with a range from 9 years and 3 months to 11 years and 1 month. 

 One of the independent variables in the study was identification and participation 

in the gifted and talented program.  Participants were identified as gifted and talented 

according to district established guidelines.  It should be noted that guidelines for being 

identified as gifted and talented vary across school districts in Texas as well as across 

states in the nation.  In the participating district, all GT identification decisions were 

made by a campus-based committee comprised of five educators who had training in the 

nature and needs of gifted and talented students.  The five members of the committee 

reviewed all required and supplemental data to make a consensus recommendation for 

placement in the district’s gifted and talented program.  Sources of data that the 

committee reviewed were cognitive ability scores from the Cognitive Abilities Test 
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(CogAT), reading and mathematics achievement scores from the Scantron Performance 

Series testing, teacher feedback on student abilities, and district developed authentic 

assessments in the core subject areas of science, mathematics, language arts, and social 

studies.  Supplemental data included data provided by parents such as awards or honors 

won by the student or evidence of advanced achievement outside the school setting.  Of 

the participants in the study, 45 were identified by the district as gifted and talented. The 

timeline of the identifications varied from kindergarten to the fall semester of fourth 

grade; however, those data were not collected from the school district as part of the study.  

Additionally, some of the identified gifted and talented students in the study could have 

been transfers from another school district where they were identified for the gifted and 

talented program according to a separate set of guidelines.  Similarly, those data were not 

collected from the school district as part of the study. 

 Participants were recruited from three elementary campuses which voluntarily 

agreed to participate in the study with the consent of the district administration.  

Information about the study along with parental consent and student consent forms were 

mailed to the fourth grade students attending those three campuses.  Two reminder emails 

were sent to the parents about returning the consent forms if they wanted their student to 

participate in the study.  Campus A had 56 students (64%), campus B had 75 students 

(90%), and campus C had 77 (79%). 

Instruments 

 The data collection for the study included test scores from the following:  CCTT, 

TCT, Cognitive Abilities Test (CogAT), Scantron Performance Series Reading 

Assessment, and Scantron Performance Series Mathematics Assessment.  Demographic 
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data were gathered to include the following for each student:  school, ethnicity, gender, 

gifted and talented (yes/no), and economically disadvantaged (yes/no). 

Cornell Critical Thinking Test.  The CCTT, Level X (CCTT) (Ennis, Millman, & 

Tomko, 2005) will be used to measure critical thinking skills.  The CCTT has been used 

in numerous studies of critical thinking skills since it was originally developed in 1985, 

and it is currently in its fifth edition.  The administration guide of the CCTT Level X 

includes an age range from 4
th

 grade to 12
th

 grade.   

Level X of the CCTT is a 71-item multiple-choice test intended to be taken in a 

50-minute period in grades six through twelve and in a 64-minute period in grades four 

and five.  To accommodate schedules, the CCTT can be taken in two or more parts 

provided appropriate security measures are employed.  Level X of CCTT measures skill 

levels on five aspects of critical thinking:  induction, deduction, observation, credibility, 

and assumptions. 

Item discrimination estimates and difficulty indices were calculated for CCTT 

Level X.  Item difficulty indices were estimated in six studies (n = 2,175) using CCTT 

Level X.  The mean difficulty index in the six studies ranged from .40 to .64 with a 

median difficulty index of .55.  The median difficulty index for students in grades 4-6 

was .40 and the median difficulty index for students in grades 7-12 was .57.  This is 

consistent with a developmental correlation between CCTT scores and student age. 

Cohen and Swerdlik (2002) suggest that the optimal item difficulty index is 

approximately .50. 

Reliability estimates for the CCTT Level X were taken from 14 studies (n = 

4,097).  Those 14 studies included three methods of estimating reliability.  Cohen and 
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Swerdlik (2002) claim there are three basic approaches to estimating reliability:  test-

retest, alternate or parallel forms, and internal consistency (inter-item consistency).  

Ennis, Millman, and Tomko (2005) only reported internal consistency reliability 

estimates in the CCTT Administration Manual.  Three reliability studies used the 

Spearman-Brown formula drawing a correlation of two halves of the test.  The three 

estimates of internal consistency obtained using the Spearman-Brown were .76 (n = 49), 

.87 (n = 110), and .86 (n = 50).  Six studies used the Kuder-Richardson 20 formula (KR-

20).  The six estimates of internal consistency obtained using the KR-20 were .81 (n = 

49), .82 (n = 46), .78 (n = 751), .85 (n = 200), .77 (n = 233), and .81 (n = 1,673).  Five 

reliability studies used the Kuder-Richardson 21 formula (KR-21).  The five estimates of 

internal consistency obtained using the KR-21 were .78 (n = 49), .90 (n = 64), .72 (n = 

64), .67 (n = 634), and .78 (n = 125).  Given all 14 estimates of reliability, the estimated 

coefficient of reliability is .67 to .90 with a median estimate of .80.   

In previous editions of the CCTT, Ennis, Millman, and Tomko (2005) reported 

three types of validity:  content, criterion, and construct.  However, with the fifth edition 

of the instrument, they follow the recommendations of Messick (1989a; 1989b) and the 

Joint Committee on Standards for Educational and Psychological Testing of American 

Educational Research Association, American Psychological Association, and National 

Council on Educational Measurement (1999).  These recommendations suggest there is 

only one kind of validity of educational and psychological tests, construct validity.  

Messick and the Joint Committee suggest that criterion and content validity are actually a 

type of evidence to establish construct validity.  Thus, the CCTT Administration Manual 

reports correlations with other measures of critical thinking as well as seven types of 
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evidences suggested by Messick to establish the construct validity of the CCTT Level X 

in its fifth edition.  The reported evidences come from studies conducted by the test 

authors as well as studies conducted by third parties using the CCTT Level X.  

In the CCTT Administration Manual, construct validity was established through a 

demonstration of correlation coefficients with seven other variables.  The logic of this 

approach to establishing the construct validity of the CCTT is to validate the CCTT by 

showing that obtained scores are not highly correlated with confounding variables and 

reasonably correlated with some variables that logically are related to critical thinking.  

First, the CCTT shows approximately a .5 correlation with tests of intelligence, scholastic 

aptitude, and scholastic admission (n = 2,550; 11 studies).  Second, CCTT scores had 

virtually no relationship to gender with the exception of study that found females to be 

slightly better at judging credibility of sources (n = 3,095; 13 studies).  Third, CCTT 

scores have a moderate relationship (r = .45) with measures of academic accomplishment 

(n = 4,964; 12 studies).  Fourth, CCTT scores have a low moderate correlation (r = .35) 

with age.  Generally, students score higher on the CCTT Level X as they increase in age, 

but this is consistent with the expectations that critical thinking is to some degree 

developmental (n = 1,218; 4 studies).  Fifth, CCTT scores have a non-significant 

correlation (r = .11) but positive trend with socio-economic status (n = 806; 3 studies).  

Sixth, scores on the CCTT show a positive correlation with personality ranging from r = 

.12 to r = .46.  Authors attribute some of the variance to the variance in language used by 

personality theorists and measurement instruments.  The positive relationship between 

CCTT scores and personality may contribute to the theory that one aspect of developing 

skills at critical thinking is found in disposition (n = 4,922; 8 studies).  Seventh, there 
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were no significant correlations between CCTT scores and teacher years of experience 

with one exception where the intervention involved use of technology which confounds 

the results because of a negative correlation between years of teaching experience and 

technology use (n = 449; 1 study).  

In summary, the construct validity of the CCTT Level X is demonstrated by the 

following: content-related evidence; reasonable amounts of internal consistency and item 

discrimination; reasonable correlations with other critical thinking tests expectable and 

reasonable relationships with other variables such as gender, scholastic aptitude, 

academic accomplishment; age; and socio-economic status. 

 Test of Critical Thinking.  The TCT (Bracken et al., 2003) was theoretically based 

on the Facione’s Delphi Panel (Facione, 1990) and Paul’s elements or reasoning (Paul, 

1990).  The test was designed to be a comprehensive research assessment tool to 

objectively evaluate critical thinking skills in children in grades three through five.  The 

TCT was designed as a dependent variable measure for Project Athena, a critical thinking 

research project for students in grades three through five at the Center for Gifted 

Education at The College of William and Mary.  It was developed in part because of 

limitations of definition and reading levels of existing measures of critical thinking.  

There are few existing measures of critical thinking that are appropriate for measuring the 

skills of elementary aged students as young as grade three.  One of the stated goals of the 

TCT was to develop an assessment that measures critical thinking not simply reading 

skills. 

 The TCT consists of 45 items arranged across 10 scenarios.  Each scenario is 

followed by three to six items. Items are multiple-choice format with four answer choices 
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per item.  The test can be administered individually or to a group and it can be scored by 

hand or machine.  Each items requires inferential thinking rather than recall or 

comprehension.  No background knowledge is needed beyond the text of the scenarios, 

and the developers intentionally kept the reading level low in an effort to measure 

thinking rather than reading skills.  The final version of the TCT was analyzed for 

reading level using the Flesch-Kincaid Grade Level readability formula. Analysis yielded 

an overall reading level of 3.7, and each scenario ranged from 2.4 to 5.3.  Students are 

allowed 45 minutes to complete the TCT. 

 Each of the items on the TCT was classified according to Paul’s eight elements of 

thought:  issue, purpose, concept, point of view, assumptions, evidence, inference, and 

implication. Each of the eight elements of thought was represented by either five or six 

items so that they were evenly distributed across the 45 items. 

 A total of 99 students in grades three (23), four (44), and five (32) participated in 

the pilot study to establish the technical qualities of the TCT.  All of the students were 

participating in the summer enrichment program for previously identified gifted students 

at the College of William and Mary.  Of the 99 students, 61 were male and 38 were 

female.  Other background characteristics of the students were not available in the TCT 

manual. 

 The TCT pilot test yielded an internal consistency estimate (coefficient alpha) of 

.89 for the total population with each grade level ranging from .83 to .87.  The stability 

(i.e. test/retest reliability) of the TCT has not been measured at this time.  The standard 

error of measurement is estimated at three raw score points.  
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 Validity of the TCT was demonstrated through four methods:  content validity, 

item content dependence, age/grade progression, and total test ceilings and floors.  Test 

authors indicate in the manual that future studies will be conducted to investigate other 

sources of validity such as construct validity and predictive validity, but to date those 

students have not be conducted (B. Bracken, personal communication, November 15, 

2010).  Content validity of the TCT is established through the test blueprint to 

demonstrate how the items reflect the Delphi definition of critical thinking (Facione, 

1990) and Paul’s eight elements of reasoning (Paul, 1990).  All items represent this 

model and are uniformly assessed across the 10 scenarios.  Content dependence validity 

was established on the items by having test takers answer the items without having read 

the stories to determine if the answers could easily be determined through guessing.  The 

authors determined that all items of the 45 that made the final version were not subject to 

guessing.   To establish validity according to age/grade progression, it was assumed that 

students would score higher when they are older or in higher grades.  The pilot testing of 

the instrument found this to be the case.  The TCT mean for third graders was 16.35. It 

was 22.81 for fourth graders, and 27.72 for fifth graders.  The overall mean of the group 

was 22.90.  The developmental pattern is consistent with assumptions of measures of 

cognitive ability with children.  The TCT pilot test revealed a floor that is less than 2Z 

below the mean score for third graders and more than 2Z above the score for fifth graders 

suggesting that it has a strong floor and an appropriate ceiling to measure the 

performance of low third grade students and advanced fifth grade students.  Scores for 

the TCT are reported as raw scores ranging from 0 to 45 based on the number of items 
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scored correctly.  At this time no item analysis has been conducted on the 45 items of the 

TCT (Bracken, 2010). 

 Cognitive Abilities Test.  The Cognitive Abilities Test (CogAT) (Lohman & 

Hagen, 2003) measures the level and pattern of cognitive development of students. It is 

used for students in kindergarten through grade 12.  The test measures reasoning abilities, 

both general and specific.  The reasoning abilities measured reflect the overall efficiency 

of cognitive process and problems solving.  The measured abilities also reflect students’ 

abilities to solve problems and learn new tasks in the absence of direct instruction.  The 

authors of the CogAT state that the test measures developed abilities, not innate abilities 

(Lohman & Hagen, 2003).  Cognitive abilities on the CogAT are assessed in three 

domains:  verbal, quantitative, and nonverbal.   

 The CogAT was developed on the concepts of human abilities articulated by 

Vernon’s (1961) hierarchical model and Cattell’s (1987) fluid-crystallized model.  In 

both models, general reasoning ability, g, is the essential cognitive construct.  Lohman 

and Hagan (2003) operationally define g as “abstract reasoning skills with special 

emphasis on inductive reasoning that is fundamental to acquiring knowledge, organizing 

it, and storing it in memory” (p. 5). 

 In the present study, the multilevel battery of the CogAT is used with students 

tested during the fall of grade 3.  This form of the CogAT has three batteries with three 

subtests within each battery for a total of nine subtests.  Each subtest has a time limit, and 

all items are multiple choices with five answer choices except on the first subtest of the 

quantitative battery that has three choices.  Subtests are designed to measure general 

inductive and deductive reasoning skills.  The verbal and quantitative batteries measure 
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specific instances of these skills while the nonverbal battery appraises figural reasoning 

skills.   

 The CogAT Verbal Battery includes 65 items in the following three categories:  

verbal classifications, sentence completion, and verbal analogies.  The CogAT 

Quantitative Battery includes 60 items in the following three categories:  quantitative 

relations, number series, and equation building.  The CogAT Nonverbal Battery includes 

65 items in the following three categories:  figure classification, figure analogies, and 

figure analysis.  Thus, there are a total of 190 items total on the CogAT for levels A-H.  

For the present study, participants took CogAT Level A during grade 3; according to the 

administration guide (Lohman & Hagen, 2003), Level A is considered on-level testing for 

grade 3 students. 

 Scantron Performanc Series.  Scantron Performance Series (Scantron 

Corporation, 2005) is a computer adaptive test that measures students’ achievement 

levels in several subject areas.  It is based on state standards and designed to pinpoint 

student performance levels accurately and efficiently.  Performance Series Tests are 

developed according to item response theory and the Rasch model.  The tests have a large 

bank of items which are ordered according to difficulty levels.  It is adaptive in that the 

items are selected based on student performance on previous items.  Students 

participating in the study will be assessed on mathematics and reading achievement using 

Performance Series computer adaptive testing. 

 Performance Series Reading tests are available for grades 2-10.  The reading tests 

measure reading performance across four sections: vocabulary, fiction, non-fiction, and 

long passages.  The vocabulary section measures a student’s ability to identify 
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vocabulary in context and in isolation, analogies, and sentence completion.  The fiction 

section asks students to differentiate between fact and fiction, identify the main idea, 

draw conclusions, and identify story elements.  More advanced reading skills that are 

assessed for higher performing students include identifying contradiction, interpreting the 

meaning of figurative language, analyzing arguments, identifying relationships of 

passages, inferring character traits, and comparing and contrasting implicit elements.  The 

non-fiction section asks students to evaluate the author’s purpose, identify details, 

identify intended audience, determine tone, analyze reasoning, and analyze arguments.  

The long passage section measures skills such as comprehension of instructions, 

directions, and tasks; reading scientific passages; and recognizing the author’s attitude in 

a passage. 

 Performance Series Mathematics tests are available for grades 2-9 and measure 

performance in the following areas:  number and operations, algebra, measurement, 

geometry, data analysis and probability, problem solving and computation skills.  

Number and operations skills vary from adding single digits to connecting fractions to 

pictures to scalar multiplication with matrices and permutations and combinations.  The 

algebra section asks students to complete counting patterns, write number sentences, and 

solve both linear and quadratic equations.  Measurement skills include converting time 

and measuring weight, ordering objects by length, and advances to include calculations of 

volume and lengths of arcs.  Geometry skills range from identifying shapes and figures to 

recognizing and evaluating tangent, sine, and cosine, solving real world problems using 

trigonometric concepts, using the Pythagorean Theorem, and translating ordered pairs.  

Data analysis and probability skills range from reading basic tables and pictographs to 
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interpreting stem-and-leaf plots, determining the probability of dependent events, and 

solving real world problems using tree diagrams. 

 Performance Series tests are individually administered and take students an 

average of 45 minutes per sections to complete.  The presentation of items is 

individualized for each student based on responses to previous items.  The first item is 

selected based on the student’s grade level and can be customized if desired.  Scores are 

reported as scaled scores on a scale from 1300 to 3700, so that student performance and 

progress can be measured and compared, across grade levels.  Ability estimates for each 

student are also reported as SIP (Standards Item Pool) Scores. The item pool score 

represents the expected score or expected proportion of items correct if the student were 

to see every item available for his/her grade level, standards-constrained item pool.  A 

national percentile rank (NPR) is also available to compare student scaled scores to a 

normative sample for mathematics and reading tests.  

 Scantron Performance Series establishes content validity in two areas:  item 

validity, the degree to which the test items are relevant in measuring the desired content 

area, and sampling validity, the degree to which an assessment includes items that span a 

given content area.  All items are developed by trained specialists with background and 

experience in the content and are reviewed by multiple teams of educators and content 

specialists for appropriateness.  Review includes age appropriateness, interest level, bias, 

sentence structure, vocabulary and clarity.  Finally, a team of consulting educational 

experts from national educational communities, representing diverse cultural 

backgrounds reviews and analyzes all item content.  
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 Scantron reports the correlation between the component sections within each 

content area.  The mathematics inter-section correlation ranged from 0.512 to 0.876.  The 

correlations between the individual units to the overall score ranged from 0.747 to 0.876.  

Reading inter-section correlations ranged from 0.748 to 0.967.  Correlations between the 

individual units and the overall score ranged from 0.823 to 0.967.  

 Scantron reports concurrent validity using correlation between student scores on 

Performance Series
 
and the following standardized assessments:  Stanford Achievement 

Test (SAT) 9, Iowa Test of Basic Skills (ITBS), the California Achievement Test (CAT) 6, 

California Standards Test, the California High School Exit Exam.  However, they do not 

report these correlations.  

 Unidimensionality means that the items in the pool all measure the same 

construct.  Dimensionality analysis of Performance Series
 
items is part of the item 

analysis.  Unidimensionality allows adaptively administered items to produce tests with 

equivalent measures and produce parallel tests, even though the tests do not have 

identical questions (Steinberg et al, 2000).  Unidimensionality makes it possible to rank 

order the items by difficulty, allowing inferences on the items to be made based on the 

students’ measured ability level.  Scantron claims unideminsionality of items but does not 

report how it was established or verified.  

 To establish reliability in computer adaptive testing, the Standard Error of 

Measurement (SEM) is used as one of the test stopping criteria.  Performance Series 

targets an SEM of less than 0.30 logits, which is roughly equivalent to a conventional 

reliability coefficient of 0.91(Scantron Corporation, 2005).  Performance Series claims 
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that adaptive testing and item response theory produce more reliable scores for students 

above and below the average range of ability per grade level.  

Procedures 

 There were two facets of data collection for this study.  First, participants were 

administered two tests of critical thinking, The CCTT and the TCT.  In the second facet 

of data collection, participants agreed to allow the researcher to gather data previously 

collected by the participating school district.  This data included cognitive ability scores 

from the CogAT administered during third grade and end of year third grade academic 

achievement scores from Scantron Performance Series for reading and mathematics. 

 There were three campuses participating in the study.  Even though the campus 

administration at the three campuses agreed to participate, all participation by students 

was voluntary.  Informed consent forms were collected from both students and their 

parents for all voluntary participants.  At each campus, there were four sections of fourth 

grade; thus, there were twelve possible classrooms and teachers from which the volunteer 

participants could have come.  All 12 teachers had students participate, but no teacher 

had all students volunteer to participate. 

 The researcher administered all of the tests to the participants in classrooms at the 

participating campus.  Teachers assisted with proctoring to maintain consistent and 

reliable testing environments.  Directions for both tests were read according to 

administration manuals and time limits were used according to those specified in the 

administration manual for each test.  A total of 203 students took both tests of critical 

thinking.  To account for a potential practice effect, 108 of the students (53%) took the 

CCTT first followed by the TCT.  The other 95 students (47%) took the TCT first 
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followed by the CCTT.  At each campus testing date, two teachers’ classrooms were 

designated at random by name drawn to receive the CCTT on testing date one, and the 

other two classrooms were administered the TCT first on testing date one.  The amount of 

time between the first and second testing varied slightly based on the campus availability 

and the schedule on which students were also taking state accountability tests. At campus 

A, the second testing date as five days after the first testing.  At campus B, the second 

testing date was seven days after the first testing.  At campus C, the testing date was 

fifteen days after the first testing date.  On testing day two, each participant took the test 

he/she did not take on testing day one. 

 Both tests consisted of multiple-choice items, and the researcher scored all of the 

completed tests.  Student responses on all items are dichotomous, either correct or 

incorrect.  Both tests were only scored with raw scores representative of the number of 

correct responses, and each participant’s raw scores were entered into the database 

separately for each test for analysis.  The potential raw score range for the CCTT was 0-

76, and the potential raw score range for the TCT was 0-45. 

 In addition to the critical thinking test data, additional data for each student was 

collected from existing databases in the participating school district.  Table 2 identifies 

the data that was collected for each participating student.  In some cases, not all data were 

available for the participant.  There were students who participated in the testing as fourth 

graders who had no existing data available from the district’s third grade testing.  The 

participating district provided some explanation for the missing data.  It was likely due to 

student absence during testing or student transferring from another school district 

between third and fourth grade. 
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Table 2 

Variables Collected during the Study 

Variable Description Level of Measurement 

CogAT SAS Composite Composite measure of 

cognitive ability 

Interval 

CogAT SAS Verbal Verbal measure of cognitive 

ability 

Interval 

CogAT SAS Quantitative Quantitative measure of 

cognitive ability 

Interval 

CogAT SAS Nonverbal Nonverbal measure of 

cognitive ability 

Interval 

Performance Series Scale 

Score for Reading 

Measure of reading 

achievement 

Interval 

Performance Series Scale 

Score for Mathematics 

Measure of mathematics 

achievement 

Interval 

Identified Gifted and 

Talented 

Is the student identified as a 

GT student in the district 

Nominal (Yes or No) 

How long has the student 

been in the GT program? 

Measure of the number of 

months the student has spent 

in the GT program at the time 

of the study. 

Ratio  

(Number of months) 

Student’s Ethnicity Descriptive data of student’s 

identified ethnic group. 

Nominal (White, Black, 

Hispanic, Asian) 

Student’s Gender Descriptive data of student’s 

gender 

Nominal (Boy or Girl) 

Economically 

Disadvantaged 

Is the student identified as 

economically disadvantaged 

defined by participation in 

the free and/or reduced lunch 

program? 

Nominal (Yes or No) 

School Which school does the 

student attend in the district? 

Nominal  
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Data Analysis 

 The first research question involved an analysis of the relationship between scores 

obtained on the CCTT and the TCT.  For this analysis, a Pearson Product Moment 

measure of correlation was calculated between the raw scores obtained by each student 

on the two tests.  This analysis allowed the researcher to assess the validity of the two 

tests.  Both assessments purport to measure critical thinking, and both use the same 

definition of critical thinking established by Facione (1990).  Both assessments were 

designed for use with fourth grade students.  While both assessments have some validity 

data, to date no study has compared student performance on both tests.  The hypothesis 

for this question was that a relationship existed between the two critical thinking scores. 

 The second research question investigated the relationship between critical 

thinking and cognitive ability.  For this analysis, a Pearson Product Moment measure of 

correlation was calculated between the raw scores of each critical thinking test and the 

CogAT scores for the participant.  The CogAT data obtained included the verbal, 

quantitative, and non-verbal sub-scores as well as the standard age score composite for 

each participant excepting those as mentioned with missing data in the district’s data 

collection.  The existence of the sub-scores for the CogAT allowed for multiple measures 

of correlation in the areas of verbal, quantitative, and non-verbal cognitive abilities.  

Specifically, for participants with CogAT scores, there were four Pearson Product 

Moment measures of correlation calculated per test of critical thinking.  This sub-score 

analysis allowed the researcher to explore not only the critical thinking relationship with 

composite cognitive abilities but also with the sub-scores as well. The hypothesis for the 
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second question was that a relationship existed between cognitive ability and critical 

thinking skill. 

 The third research question explored the relationship between critical thinking and 

academic achievement.  In this analysis a Pearson Product Moment measure of 

correlation was obtained for each test of critical thinking and participants’ performance 

on the Scantron Performance Series tests in reading and mathematics.  Thus, there were a 

total of four correlation coefficients obtained for the third question.  The hypothesis for 

the third question was that a relationship existed between academic achievement in both 

mathematics and reading and critical thinking skill. 

 The fourth research question compared the group mean scores on critical thinking 

between the identified gifted participants and the general education participants.  In this 

analysis, a one-tailed t-test was conducted to compare the means scores obtained on each 

measure of critical thinking, the CCTT and the TCT.  Since there was evidence in some 

previous research that there is a relationship between cognitive ability and critical 

thinking skills, the hypothesis for the gifted question stated that identified gifted students 

have higher scores on critical thinking than do general education students.  Since the 

group sizes were different with the gifted group being smaller than the general education 

group, Levene’s test for equality of variance was conducted to determine if that 

homogeneity of variance assumption of the t-test was met.  Q-Q Plots verified the normal 

distribution of data on the CCTT and the TCT, and Box Plots were used to check for 

outliers. 

 The fifth research question measured the strength of prediction for the following 

variables to critical thinking performance:  cognitive ability, academic achievement, 
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gender, ethnicity, economic status, and time spent in a gifted program. Demographic 

variables obtained from the district for each student in this analysis included gender, 

ethnicity, economically status, and the amount of time spent in a gifted education 

program.  A two-tail t-test was conducted to compare the critical thinking scores of the 

male and female students.  On the gender variable, the hypothesis was that there were no 

difference in the critical thinking scores of male and female students.  A two-tail t-test 

was conducted to compare the critical thinking scores of economically disadvantaged 

students and non-economically disadvantaged students.  On the economic variable, the 

hypothesis was that there was no difference in the critical thinking scores based on 

economic status.  On the ethnicity variable, the participants fell into one of four groups:  

Asian, White, Hispanic, or Black.  To determine if there were differences among the 

groups, an analysis of variance (ANOVA) was conducted to compare the mean scores of 

each group, and the Tukey Test was used as a follow-up test to clarify detected variance.  

Finally, on the amount of time spent in a gifted education program, each student was 

assigned a value corresponding to the number of months he/she had spent participating in 

a gifted education program.  Students who had never been identified as gifted were 

assigned a value of zero.  A Pearson Product Moment correlation was calculated to 

measure the relationship between time spent in a gifted program and scores on both 

measures of critical thinking.  This analysis was conducted with the entire sample of 

participants and a second time with only those identified as gifted.  The whole group 

analysis was useful for the multiple regression research question, but the analysis of time 

spent in a gifted education program within the gifted group provided insight into the 

confounding question of whether the critical thinking scores of gifted students were 
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influenced by the instructional interventions of the gifted program or were more 

attributed to the general cognitive characteristics associated with giftedness.  If there 

were no significant relationship between time spent in the gifted program and critical 

thinking scores among the gifted student population, it could be inferred that their scores 

were attributed more to cognitive characteristics of giftedness rather than instructional 

interventions of the program. In situations where the homogeneity of variance assumption 

was not met, Welch’s t-test was used in place of Student’s t-test because of the Welch 

(1947) adjustment to provide unbiased scores and confidence intervals when 

homogeneity of variance cannot be confirmed (Overall et al., 1995). 

 Since this is a prediction question, a multiple regression analysis was used to 

estimate the amount of variance for which each variable accounted toward the variance in 

critical thinking scores.  A relationship between cognitive ability and academic 

achievement was expected based on literature review.  CogAT composite scores were 

included in the regression in the analysis because there was a slightly stronger correlation 

with critical thinking scores and composite scores than any of the three sub-scores on the 

CogAT.  Performance Series Reading and Mathematics scores were included in the 

regression equation as measures of academic achievement.  Demographic variables were 

more difficult to account for in the regression equation because they were not at the 

interval scale.  Thus, variables for ethnicity and gender were not included in the 

regression equation because the comparison of means revealed that these variables 

yielded no differences in the performance on critical thinking measures.  Economic status 

was included in the regression equation because it was determined to have an effect on 

one of the measures of critical thinking and would presumably impact the regression 
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equation.  Economic status was coded as a naturally occurring dichotomous variable and 

coded either 1 (economically disadvantaged) or 0 (not economically disadvantaged) in 

the data set.  Correlations for economic status were estimated using the Point-Biserial 

adjustment to the Pearson Product Moment.  Assumptions for unbiased use of multiple 

regression were validated with the data and presented with results. 

 The sixth research question examined the potential effect on critical thinking for 

the school at which the participant attended. For the most part, the three schools were 

similar as the demographics of the school district were consistent across the three areas of 

the community.  All three schools offered the same general curriculum of the school 

district with the same standards and resources for each core content area.  However, over 

the last two years, two of the three schools had begun initiatives that included special 

instructional focus areas.  Of the three schools included in the study, School A was a 

typical elementary school with the standard programs offered by the district.  School B 

was an elementary school that for the past year had begun to focus on project-based 

learning.  School C was an elementary school that for the past two years had begun to 

focus on science, technology, engineering, and mathematics initiatives (STEM).  Because 

volunteer participants were selected from three schools chosen at random, a random 

effects analysis of variance (ANOVA) was conducted to estimate the differences in 

means scores of the participants at each of the three locations. The school was assumed to 

be a randomly occurring variable that could possible impact the participants’ 

performance on critical thinking. The random effects ANOVA was conducted twice, 

once with each test of critical thinking measuring the dependent variable. 
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CHAPTER FOUR 

 

Results 

 The purpose of this study was to analyze critical thinking skills with identified 

gifted and general education students as well as to analyze the relationships between 

critical thinking and cognitive, achievement, and demographic variables.  Participants in 

the study completed two tests of critical thinking, which were designed for upper 

elementary aged students. The relationship between those two tests was analyzed as part 

of the study.  Because there were two measures of the dependent variable, critical 

thinking skills, most analyses in the study are conducted twice, once with each measure 

of the dependent variable. 

 A total of 208 participants were included in the study meaning that 208 students 

completed at least one of the two tests of critical thinking.  However, the number of 

participants in each analysis varied because of missing data.  For instance, eight 

participants only completed one of the two tests because they were not present on either 

the first or second testing date.  Additionally, since the data collection involved gathering 

data from the existing data sources in the participating school district, data that were 

missing in the school’s data system were also missing in the study.  There were no 

missing demographic data, but for some participants the cognitive ability and/or 

achievement data were missing. 

Pairwise deletion was used to account for missing data.  Pairwise deletion uses all 

available data and deletes cases from analysis on a case by case determination (Glasser, 

1964).  Means and variances were calculated on all cases in which the data existed.  
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There are two assumptions associated with pairwise deletion.  First, the maximum 

number of pairs observed yields a better estimation of the relationships between 

variables.  Second, pairwise deletion assumes that the missing data is a random subset of 

all of the pairs (Marsh, 1998).  Pairwise deletion may be subject to limitations, especially 

when several comparisons of data are made within a study (Peugh & Enders, 2004).  

However, Marsh (1998) analyzed multiple methods of accounting for missing data and 

found that where the missing data represented less than 30% of the cases, there were no 

significant differences between the four methods compared:  listwise deletion, pairwise 

deletion, estimation of means, and regression predictions.  Peugh and Enders (2004) 

acknowledged that pairwise deletion can produce unbiased estimates of mean and 

variation if the missing at complete random assumption is met.   

To verify that pairwise deletion of data was appropriate and did not yield bias in 

the estimation of means and variations, the critical questions were whether the missing 

data was missing completely at random and if the missing data comprised less than 30% 

of the total sample.  Missing data in the study included missing test scores on the 

following measures:  CogAT, PS Math, PS Reading, CCTT, and TCT.  The CCTT and 

the TCT were tests administered by the researcher and eight students (3.8%) of the total 

sample (N = 208) only completed one of the two tests of critical thinking due to school 

absence.  In all eight instances, the parents reported the absence due to illness, and illness 

was an assumed random factor.  The remaining missing data on the CogAT, PS Math, 

and PS Reading were missing in the district’s data system prior to collection during the 

study.  Upon inquiry, the district data administrator explained there were two reasons for 

missing CogAT, PS Math, and PS Reading scores. The first reason was new enrollment 
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in the district.  Since the CogAT, and Performance Series scores were archival data 

collected for the study, those tests were actually administered several months prior to the 

collection of the critical thinking data.  So when the critical thinking tests were 

administered, a number of students who took the CCTT and the TCT were new enrollees 

who were not enrolled during the districts’ most recent administration of CogAT and 

Performance Series testing.  The second reason explained by the data administrator of the 

district was school absence.  The student was simply absent during the time of 

administration of testing.  The administrations explanation suggested that make up test 

dates are often used, so new enrollment is the most likely explanation. Both of these 

factors are considered random factors that are not associated with the other variables in 

the study analyses.  Additionally, Little’s MCAR (Missing Completely at Random) test 

confirmed that the missing data were missing completely at random; thus, the completely 

random factor assumption for pairwise deletion was met. 

 The second question of the viability of pairwise deletion was whether the missing 

data comprised less than 30% of the total number of cases.  The total number of cases 

was 208.  An analysis of at least 145 cases would include 70% or more of the total 

number of cases.  The smallest number of cases used in analyses of relationships was 158 

meaning that the largest proportion of missing cases in any analysis of the study was 

missing 24% of the cases.  Given the Marsh (1998) study, it was concluded that pairwise 

deletion of missing data would provide an unbiased estimation of means and variances. 

Descriptive Data for the Participants 

 Data were collected on participants’ critical thinking skills, cognitive ability, and 

academic achievement.  The cognitive ability and academic achievement data were 
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collected from archived data systems in the school district.  Descriptive data for 

participants are presented in Table 3. 

Table 3 

Descriptive Data for Participants 

Variable N Minimum Maximum Mean SD 

CogAT Verbal 164 69 141 104.87 14.81 

CogAT Quantitative 163 73 139 102.70 13.08 

CogAT Nonverbal 164 76 147 108.52 15.11 

CogAT Composite 163 74 144 106.29 14.34 

PS Reading Achievement 174 2000 3142 2681.45 210.36 

PS Math Achievement 174 2156 3167 2508.17 120.43 

Cornell Critical Thinking Test 203 4 54 34.50 11.24 

Test of Critical Thinking 205 5 40 22.94 6.68 

 

Relationship between the Two Measures of Critical Thinking 

 The first research question examined the relationship between the CCTT and the 

TCT.  A two-tailed Pearson Product Moment correlation was calculated to analyze the 

relationship.  There were 200 participants who took both tests of critical thinking.  The 

mean score on the CCTT was 34.50 (SD = 11.24), and the mean score on the TCT was 

22.94 (SD = 6.68).  As hypothesized, there was a strong relationship between the 

participants’ scores on the two tests, r = .60. 
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 The range of scores differed on the CCTT (0-76) and the TCT (0-45) resulting in 

variance in the standard deviations for the two tests. To visually represent the relationship 

between students’ scores on the two tests, a scatter plot was created.  The scatter plot 

(Figure 1) indicates a strong positive relationship with a reasonable number of outliers. 

 

 

A potential threat to the validity of the findings for this relationship was a practice 

effect for a student taking one of the tests of critical thinking before the other test of 

critical thinking and improving due to practice on similar items.  To minimize this threat, 

some of the participants took the TCT first (n = 95) while the other participants took the 

CCTT first (n = 108).  Table 4 displays the means and standard deviations divided into 

two groups based on which test was taken first.  Independent sample t-tests were 

conducted to verify there were no significant differences in the dependent variable scores 

Figure 1.  Scatter Plot of Students’ Scores on the CCTT and the TCT 
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based on testing order and potentially inflated scores on the second test due to practice. 

Classrooms of students were randomly assigned to testing order on each campus. For the 

CCTT, the mean difference was small (-2.23) (t202 = -1.42, p = .16, d = -.20) as was the 

mean difference on the TCT (-.92) (t204 = .98, p = .33, d = .12). 

Table 4 

Means and Standard Deviations Sorted by Testing Order 

Test Order Mean SD 

Mean 

Difference Sig. 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

CCTT 

Scores 

First 35.55 11.76 
-2.23 .16 -5.34 .88 

Second 33.32 10.58 

TCT 

Scores 

First 22.47 7.02 
.92 .33 -2.75 .93 

Second 23.38 6.34 

Relationship between Critical Thinking and Cognitive Ability 

 The second research question examined the relationship between critical thinking 

and cognitive ability.  As participants took two separate tests of critical thinking, the 

CCTT and the TCT, measures of the relationship between critical thinking and cognitive 

ability were analyzed twice, once for each measure of critical thinking.  Participants’ 

scores from the Cognitive Abilities Test (CogAT) were used to measure cognitive ability.  

CogAT scores included a composite score as well as sub-scores for verbal, quantitative, 

and non-verbal abilities.  Pearson Product Moment correlations were calculated for each 

analysis.  Table 5 presents the correlations for each analysis of the relationship between 

cognitive ability and critical thinking. 
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 The first relationship analysis was between the composite ability score and both 

tests of critical thinking.  As hypothesized, there were moderate to strong correlations 

between the CogAT Composite and the CCTT as well as the TCT.  These relationships 

held for the verbal ability score, the quantitative score, and the non-verbal scores as well. 

The relationship between the TCT and verbal cognitive ability is slightly stronger 

than the relationship between the CCTT and verbal cognitive ability, and the relationship 

between the CCTT and quantitative cognitive ability is slightly stronger than the 

relationship between the TCT and quantitative cognitive ability.  The similarities of these 

relationships for the second research question also support the validity relationship 

between the two tests of critical thinking posed in the first research question.  Both tests 

have a similarly moderate to strong correlation with cognitive ability. 

Table 5 

Correlation between Critical Thinking and Cognitive Ability 

Test 

CogAT Comp 

M =106.26 

SD = 14.34 

CogAT Verbal 

M = 104.87 

SD = 14.81 

CogAT Quant 

M = 102.70 

SD = 13.08 

CogAT Non-verbal 

M = 108.52 

SD = 15.11 

CCTT 

  M = 34.50 

  SD = 11.24 

.61 .51 .53 .54 

TCT 

  M = 22.94 

  SD = 6.68 

.60 .61 .45 .49 
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Relationship between Critical Thinking and Academic Achievement 

 The third research question analyzed the relationship between critical thinking 

and academic achievement.  In addition to the two tests of critical thinking, participants 

took two tests of academic achievement, Scantron Performance Series reading and 

mathematics.  Pearson Product Moment correlations were calculated to analyze the 

relationships.  Table 6 presents descriptive data for these variables. 

Table 6 

Descriptive Statistics for Critical Thinking, Cognitive Ability, and Achievement 

Test N Min Max Mean SD 

CCTT 203 4 54 34.50 11.28 

TCT 205 5 40 22.94 6.68 

CogAT Comp 163 74 144 106.29 14.34 

PS Reading 174 2000 3142 2681.45 210.36 

PS Math 174 2156 3167 2508.17 120.43 

 

As hypothesized, there were moderate to strong correlations (Table 7) between PS 

reading and the measures of cognitive ability and critical thinking.  Likewise, there were 

also moderate to strong correlations between the PS mathematics scores and the measures 

of critical thinking and cognitive ability. 

 

Comparing Critical Thinking between Gifted and General Education Students 

The fourth research question analyzed the differences between the mean critical 

thinking scores of two groups of participants, identified gifted and general education 
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Table 7 

Correlation Matrix between Critical Thinking, Academic  

Achievement, and Cognitive Ability 

Test CCTT TCT CogAT Comp PS Reading PS Math 

CCTT 1.00     

TCT .60 1.00    

CogAT Comp .61 .60 1.00   

PS Reading .48 .70 .67 1.00  

PS Math .49 .54 .70 .67 1.00 

 

students.  These analyses were conducted twice, once with each separate measure of the 

dependent variable, critical thinking skills.  Means and standard deviations are reported in 

Table 7.  In both analyses, Levene’s Test was used to analyze the parametric assumption 

of equality of variance between the two groups.  Stem-and-leaf plots as well as Q-Q Plots 

(See Figures 4 and 5) were used in verify the normality of the distribution of scores for 

both the CCTT and the TCT.  A scatter plot was used to verify linearity (see Figure 1) of 

the CCTT and the TCT.  

Two-tailed independent samples t-tests were used to compare the mean critical 

thinking scores of the identified gifted group and the general education group.  Means 

were compared for participants’ performance on two separate measures of the dependent 

variable, the CCTT and the TCT. Group sizes varied slightly as one more participant in 

each group took the TCT.  Equality of variance analysis using the CCTT to measure 

critical thinking skills found a significant difference in the variance of the two groups, 
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Table 8 

Comparison of Gifted and General Education Students’ Critical Thinking 

Test Group N Mean 

Standard 

Deviation 

Standard Error 

of Mean 

CCTT 

Gifted 44 44.91** 6.31 .95 

General Ed 159 31.62 10.59 .84 

TCT 

Gifted 45
1
 28.84** 4.88 .73 

General Ed 160 21.28 6.16 .49 

    ** p < .01 

F(1, 201) = 13.75, p < .01; thus, Welch’s t-test (Welch, 1947) was used to provide a t-

statistic and adjusted confidence intervals where homogeneity of variance is not assumed 

(Overall et al., 1995).  There was an observed mean difference of 13.29 (95% CI [10.77, 

15.80]).  As hypothesized, there was a significant difference in the means scores between 

the two groups, t(116.73) = 10.47, p < .05, d = 1.52. 

 In the second analysis using the TCT to measure the critical thinking skills of the 

two groups, Levene’s Test found there was no significant difference in the variance 

between the two groups, F(1, 203) = 3.33, p = .07.  There was a mean difference of 7.57 

(95% CI [5.60, 9.54]).  As hypothesized, there was a significant difference in the means 

scores between the two groups, t(203) = 7.59, p < .05, d = 1.36. 

 The analysis of differences in the critical thinking skills of identified and general 

education students is based on the theory of individual differences in cognitive ability and 

their effects on the application of cognitive skills.  One threat to the validity of this 

argument would be that participation in the gifted education program was an intervention 

                                                           
1
 There were 45 participants identified as gifted in the study.  Due to absence, only 44 took the CCTT. 
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that contributed to the differences in observed critical thinking skills.  One way to defend 

the argument against this threat to the validity of the individual differences conclusion 

was to measure the relationship between time spent in the gifted program and the 

resulting critical thinking scores on the two measures of critical thinking.  This analysis 

was only conducted with those identified gifted; thus, in the analysis of the number of 

months spent in the gifted program, no participant had zero months. Theoretically, if 

there was no significant relationship between the amount of time spent in the gifted 

program and the scores on the critical thinking tests, participating in the gifted program 

had little or no effect on the dependent variable, critical thinking skills. 

 Among the identified gifted participants in the study the number of months spent 

in the GT program ranged from 4 to 50 with a mean of 23.27 (SD = 14.38).  Pearson 

Product Moment correlations were analyzed between the number of months identified 

gifted students had been in the gifted education program and their scores on both the 

CCTT and the TCT.  For both the CCTT and the TCT the correlation was positive but 

small, r = .18 and r =.12 respectively. Thus, there is a positive minimal relationship 

between time spent in the gifted program and scores on the critical thinking tests. 

The analysis of critical thinking scores and time spent in the gifted program did 

not take into account the potential covariate effect of cognitive ability among the 

identified gifted participants. In other words, the participants with the highest cognitive 

ability scores could have been identified for the gifted program earlier than those with 

slightly lower scores.  Were that the case, the higher cognitive ability students could 

spend more time in the gifted program and have higher critical thinking scores due to 

higher cognitive ability rather than time spent in the program.  An additional analysis of 



73 
 

the relationship between cognitive ability and the amount of time spent in the gifted 

program was conducted.  There were 34 participants for whom the data included both 

CogAT scores and months spent in the gifted program.  The mean CogAT Composite 

score of the identified gifted population was 125.85 (SD = 8.52) and the mean number of 

months spent in the gifted program was 27.24 (SD = 13.66).  There was no relationship 

detected between cognitive ability and time spent in the gifted program, r = .02.  Thus, it 

could be concluded that cognitive ability was not functioning as a confounding variable 

in the analysis of time spent in the gifted program and critical thinking scores. 

Predicting Critical Thinking with Cognitive, Achievement, and Demographic Variables 

 The fifth research question examined demographic variables and their relationship 

with critical thinking.  After examining the effects of the demographic variables, multiple 

regression was used to analyze the strength of the predictive or explanatory relationships 

of the cognitive, achievement, and demographic variables to critical thinking skills. The 

following demographic variables were analyzed for their potential effect on critical 

thinking skills:  age, gender, ethnicity, and economic status. 

Age 

 The first demographic variable examined was the relationship between age and 

performance on critical thinking tests.  All participants were fourth graders and the ages 

ranged from 9 years and 3 months to 11 years and 1 month.  The mean age was 10 years 

and 2 months (SD = 4.68 months).  The literature review and the testing manuals confirm 

that there is a positive relationship with age, but in most cases those relationships were 

demonstrated when the age ranges spanned multiple grade levels and several years.  With 
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a range of age spanning only 22 months, there was not enough variance in this variable to 

detect the expected positive relationship.   

 The mean age of the participants was 122.13 months (SD = 4.68).  The mean 

score on the CCTT was 34.50 (SD = 11.24).  A Pearson Product Moment correlation was 

calculated to analyze the relationship between age and critical thinking. There was no 

relationship found between age of the participants and their scores on the CCTT in this 

study, r = -.01.  The mean score on the TCT was 22.94 (SD = 6.68).  There was no 

relationship found between the age of the participants and their score on the TCT in this 

study, r = -.02.  Since there was no relationship between age and scores in this study, it 

was assumed that age did not serve as a confounding variable in this study. 

Gender 

 The second demographic analysis considered a potential effect associated with 

gender.  The literature review suggested that gender effects were unlikely as they were 

not present in previous studies using the CCTT and the TCT.  Thus, it was hypothesized 

that there were no differences in the mean scores of the male participants compared to the 

female participants.  Data on scores by gender are presented in Table 9. 

Table 9 

Critical Thinking Scores for Male and Female Participants 

 CCTT TCT 

Gender n Mean SD n Mean SD 

Female 111 34.39 11.13 110 23.66 6.83 

Male 92 34.64 11.42 95 22.09 6.45 

Totals 203 34.50 11.24 205 22.94 6.68 
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 An independent samples t-test was used to analyze the differences in the means 

between the male and female students on each test of critical thinking.  Levene’s Test 

confirmed the homogeneity of variance on the CCTT, F(1. 201) = .10, p = .75 as well as on 

TCT, F(1, 203) = .52, p = .47.  There was an observed mean difference on the CCTT of .25 

(95% CI [-2.88, 3.39]).  As hypothesized, this difference was insignificant, t(201) = .16, p 

= .87.  There was an observed mean difference on the TCT of -1.57 (95% CI [-3.41, .27]).  

As hypothesized, this difference was insignificant, t(203) = -1.69, p = .09.  Thus, analysis 

of gender differences on two measures of critical thinking skills supported the hypothesis 

that there were no differences between male and female students with regard to critical 

thinking skills. 

Ethnicity and Economic Status 

 The third analysis of demographic variables examined the differences in means 

for the four ethnicities represented by participants in the study.  Additionally, economic 

status was also examined as a demographic variable, and a comparison was made 

between the mean scores of students classified as economically disadvantaged and the 

means scores of those not classified as economically disadvantaged.  There were 20 

students in the study classified as economically disadvantaged.  These 20 students were 

spread proportionally among the four ethnicities represented in the sample. Table 10 

displays the critical thinking scores for these groups. 

An ANOVA was used to estimate the between subject effects on critical thinking 

scores for the four ethnicity groups on the CCTT.  Levene’s Test confirmed homogeneity 

of variance between the four groups, F(3, 199) = 1.11, p = .35.  The ANOVA revealed a 

significant difference between the mean critical thinking scores for the four ethnicity. 
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Table 10 

Critical Thinking Scores by Ethnicity and Economic Status 

 CCTT TCT 

Group n Mean SD n Mean SD 

Asian 93 35.65 10.52 94 23.34 7.43 

Black 8 16.88 9.36 8 18.50 6.33 

Hispanic 21 33.52 13.62 22 22.64 6.62 

White 81 35.19 10.21 81 22.99 5.69 

Eco Disad 20 27.60 15.55 21 21.14 6.84 

Not Eco Disad 183 35.26 10.44 184 23.14 6.65 

 

groups on the CCTT, F(3, 199) = 7.74, p < .01,  
2 

< .10.  Post hoc analyses were conducted 

using the Tukey HSD Test with a significance level set at .05 (see Table 11). 

The post hoc Tukey HSD analysis of the CCTT scores revealed that there were 

significant differences between the Black group and each of the other three ethnicity 

groups, Asian, Hispanic, and White.  There were no significant differences between the 

other three ethnicity groups.  These obtained results are presented with caution due to the 

small sample size for the Black student group (n = 8). 

 An additional ANOVA was used to analyze the critical thinking scores by the 

four ethnic groups on the TCT.  Levene’s Test confirmed homogeneity of variance 

between the four groups, F(3, 201) = 2.17, p = .35.  The ANOVA revealed no significant 

differences between the mean critical thinking scores for the four ethnicity groups on the 

CCTT, F(3, 201) = 1.31, p < .27,  
2 

< .02.   
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Table 11 

Tukey HSD Multiple Comparison of Means 

Group 1 Group 2 

Mean 

Difference 

G1 – G2 

Standard 

Error Sig. 

95% Confidence Interval 

Lower Upper 

White Asian -.46 1.628 .99 -4.68 3.76 

 Hispanic 1.66 2.623 .92 -5.14 8.46 

 Black 18.31* 3.970 .00 8.02 28.60 

Asian White .46 1.628 .92 -3.76 4.68 

 Hispanic 2.12 2.588 .85 -4.58 8.83 

 Black 18.77* 3.947 .00 8.54 29.00 

Hispanic White -1.66 2.623 .92 -8.46 5.14 

 Asian -2.12 2.588 .85 -8.83 4.58 

 Black 16.65* 4.451 .00 5.12 28.18 

Black White -18.31* 3.970 .00 -28.60 -8.02 

 Asian -18.77* 3.947 .00 -29.00 -8.54 

 Hispanic -16.65* 4.451 .00 -28.18 -5.12 

* Mean difference is significant at the .05 level. 

 Thus, after running a separate ANOVA for each measure of the dependent 

variable, critical thinking, no between group differences were found for Asian, Hispanic, 

and White participants in either analysis.  The sample size of Black students included 

only eight participants, so any results from the analysis would be difficult to generalize.  

Furthermore, the results for the Black participant group were mixed.  They scored lower 
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than the other three ethnicity groups on the CCTT, but they did not score significantly 

lower than the other three groups on the TCT.   

 An independent samples t-test was used to analyze the differences in the mean 

scores on both tests of critical thinking based on economic status.  The mean score on the 

CCTT for economically disadvantaged students was 27.60 (SD = 15.55), and the means 

score on the CCTT for non-disadvantaged students was 35.26 (SD = 10.44).  Levene’s 

Test indicated that the assumption of homogeneity of variance was not met, F(1, 201) = 

10.01, p < .01; thus the Welch’s t-test (Overall et al., 1995; Welch 1947) was used for the 

analysis of mean differences and confidence intervals.  There was an observed mean 

difference of -7.66 (95% CI [-15.07, -.25]) with the economically disadvantaged students 

scoring lower was significant, t(20.91) = -2.15, p < .05. Economically disadvantaged 

students scored lower in critical thinking as measured by the CCTT. 

 An independent samples t-test was used to analyze the differences based on 

economic status in the mean scores on the TCT.  The mean score on the TCT for 

economically disadvantaged students was 21.14 (SD = 6.84), and the mean score on the 

TCT for the non-disadvantaged students was 23.14 (SD = 6.65).  Levene’s Test validated 

the homogeneity of variances assumption, F(1, 203) = .35, p = .55.  The observed mean 

difference of -2.0 (95% CI [-5.03, 1.03]) with the economically disadvantaged students 

scoring lower was not significant, t(203) = -1.30, p = .20. 

 A multiple regression analysis was conducted to evaluate how well the cognitive, 

achievement, and demographic measures predicted critical thinking scores on the CCTT.  

The predictors were CogAT Composite (cognitive), Performance Series Reading and 

Performance Series Math (achievement), and economic status (demographic).  Ethnicity 
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and gender were not considered in the regression analysis because the comparison of 

means suggested that there were no differences based on either ethnicity or gender.   

 In order to conduct the multiple regression analyses, the assumptions associated 

with multiple regression were examined.  The first assumption examined was the 

normality of the error distribution.  The P-P Plots were examined for both the CCTT 

(Figure 2) and the TCT (Figure 3).  In both cases, the normal probability plots (P-P Plot) 

reveal the residuals on or close to the diagonal line indicating that the residuals are 

normally distributed for both the CCTT and TCT.   

 

The second multiple regression assumption examined was the linearity of the 

relationship between dependent and independent variables.  Scatter plots were developed 

and examined for evidence of linearity between the CCTT and the following variables:  

CogAT Composite, Performance Series Reading, and Performance Series Math.  Linear 

relationships were confirmed by all three scatter plots.  Additionally scatter plots were 

Figure 2.  Probability-Probability Plot for the CCTT 
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developed and examined for evidence of linearity between the TCT and the following 

variables:  CogAT Composite, Performance Series Reading, and Performance Series 

Math.  Linear relationships were confirmed by all three scatter plots.        

 

 

The third multiple regression assumption examined the Q-Q Plot of scores of the 

following variables to determine if the variables were normally distributed:  CCTT, TCT, 

CogAT Composite, PS Reading, and PS Mathematics. The role of the Q-Q Plot is to 

examine the data collected to verify that it meets the assumption of multiple regression 

analysis that data be normally distributed.  In all five analyses, the Q-Q Plot revealed 

scores from the sample appearing on or near the diagonal line indicating normal 

distribution.  See Figures 4-8.   

 

 

Figure 3.  Probability-Probability Plot for the TCT 



81 
 

 

 

 

 

 

Figure 4.  Quantiles-Quantiles Plot for the CCTT 

Figure 5.  Quantiles-Quantiles Plot for the TCT 
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Figure 6.  Quantiles-Quantiles Plot for the CogAT Composite 

Figure 7.  Quantiles-Quantiles Plot for the PS Reading 
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The fourth multiple regression assumption examined the potential effects of 

multicolinearity given that moderate to strong correlations were found among the 

predictor variables. The multicolinearity analyses are included in the presentations of data 

for each multiple regression analysis below.  

The first criterion variable for regression was the CCTT.  The linear combination 

of cognitive, achievement, and demographic measures was significantly related to the 

critical thinking measure (CCTT), F(4, 154) = 24.19, p < .01.  The sample multiple 

correlation coefficient was .62 indicating that approximately 39% of the variance in 

critical thinking scores in the sample could be accounted for by the linear combination of 

these cognitive, achievement, and demographic variables.  The adjusted R
2 

was .37; thus, 

taking account of potential increased error due to the use of four predictor variables, the 

Figure 8.  Quantiles-Quantiles Plot for the PS Mathematics 
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linear combination would still account for 37% of the variance in the sample’s critical 

thinking scores on the CCTT.  The correlation matrix is presented in Table 12. 

Table 12 

Correlation Matrix for Multiple Regression Model (N = 159) 

 CCTT CogAT PS Read PS Math Eco Dis 

CCTT 1.00     

CogAT .61 1.00    

PS Read .48 .67 1.00   

PS Math .50 .70 .70 1.00  

Eco Dis -.19 -.21 -.15 -.15 1.00 

 

Relative strengths of association between the predictor variables and the criterion 

variable (CCTT) were examined (See Table 13).  In the model, cognitive ability 

represented by the CogAT Composite was the strongest predictor variable relative to the 

other three criterion variables (Standardized β =.455).  The achievement variables 

demonstrated similar and moderate levels of prediction with math achievement 

(Standardized β =.114) slightly stronger than reading achievement (Standardized β 

=.086).  While the standardized β coefficients for achievement were not very large, the 

strength of those predictor measures may be reflected in the correlation measurement 

where zero-order correlation for math achievement was .50 and reading achievement  

was .48.   

Because of the overlapping correlation between the predictor variables, 

collinearity statistics were examined.  Allison (1999) suggested that collinearity should 
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be a concern if tolerance measures drop below .400 and VIF correspondingly rises above 

4.  Most estimates of when collinearity concerns arise suggest concern levels higher than 

Allison. O’Brien (2007) indicates that any collinearity assessment should consider 

multiple factors in context and indicates that most levels of concern are indicated when 

tolerance measures are above .200 and VIF are at or above 5 or 10.  In this present 

analysis, collinearity does not seem to threaten the interpretation of results as each 

tolerance statistic is above .40 and each VIF is below 3.0. 

Table 13 

Regression Model Coefficients Predicting the CCTT 

Predictor Beta 

Std 

Error 

Standardized 

Beta 

95% CI 

Beta 

Upper 

95% CI 

Beta 

Lower 

Collinearity 

Tol. VIF 

CogAT Comp .342* .072 .455 .199 .485 .431 2.32 

PS Reading .004 .005 .086 -.005 .014 .449 2.23 

PS Mathematics .010 .009 .114 -.007 .027 .415 2.41 

Economic 

Status 
-1.957 2.204 -.057 -6.310 2.397 .954 1.05 

* Significant at the p = .01 level. 

A second multiple regression analysis was conducted to evaluate how well the 

cognitive, achievement, and demographic measures predicted critical thinking scores on 

the TCT.  The correlation matrix is presented in Table 14.  Replicating the first model, 

the predictors were CogAT Composite (cognitive), Performance Series Reading and 

Performance Series Math (achievement), and economic status (demographic).  The 

criterion variable was the TCT.  The linear combination of cognitive, achievement, and 
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demographic measures was significantly related to the critical thinking measure (TCT), 

F(4, 156) = 44.31, p < .01.  The sample multiple correlation coefficient was .73 indicating 

that approximately 53% of the variance in critical thinking scores in the sample could be 

accounted for by the linear combination of these cognitive, achievement, and 

demographic variables.  The adjusted R
2 

was .52; thus, taking account of potential 

increased error due to the use of four predictor variables, the linear combination would 

still account for 52% of the variance in the sample’s critical thinking scores on the CCTT. 

Table 14 

Correlation Matrix for Multiple Regression Model (N = 161) 

 TCT CogAT PS Read PS Math Eco Dis 

TCT 1.00     

CogAT .60 1.00    

PS Read .70 .67 1.00   

PS Math .58 .70 .69 1.00  

Eco Dis -.06 -.20 -.15 -.13 1.00 

   

 As in the first multiple regression model, relative strengths of association between 

the predictor variables and the criterion variable (TCT) were examined (See Table 15).  

In this model, reading achievement measures represented by the Performance Series 

Reading assessment was the strongest predictor variable relative to the other five criterion 

variables (Standardized β =.518).  Cognitive ability as represented by the CogAT 

Composite was the second strongest predictor variable (Standardized β =.203).  Math 

achievement as represented by the Performance Series Mathematics assessment was a 
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relatively weak predictor (Standardized β =.086).  While the standardized β coefficients 

for cognitive ability and math achievement were not very large, the strength of those 

predictor measures may be reflected in the correlation measurement where zero-order 

correlation for cognitive ability was .60 and math achievement was .58.  Whereas in the 

first multiple regression model using the CCTT as the criterion variable, cognitive ability 

was a stronger predictor than reading and math achievement, in the second multiple 

regression model using the TCT as the criterion variable, reading achievement predicted 

critical thinking scores better than cognitive ability and math achievement. 

In both multiple regression analyses, the only demographic variable included was 

economic status (binomial). Economic status was the weakest of the predictor variables 

with standardized betas of -.057 for the CCTT and .067 for the TCT. The predictive 

effect for economic status on the CCTT was weak and negative, yet it was weak and 

positive for predicting the TCT. 

Because of the overlapping correlation between the predictor variables, 

collinearity statistics were also examined in the second multiple regression analysis.  In 

this second analysis using the TCT as the predictor variable, collinearity does not seem to 

threaten the interpretation of results as each tolerance statistic is above .40 and each VIF 

is below 3.0. 

Comparison of Critical Thinking Skills between Schools 

 The sixth research question examined the potential critical thinking skills 

differences between schools.  All of the volunteer participants in the study came from the 

same school district but from three different elementary campuses.  The three campuses  
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Table 15 

Regression Model Coefficients Predicting the TCT 

Predictor Beta 

Std 

Error 

Standardized 

Beta 

95% CI 

Beta 

Upper 

95% CI 

Beta 

Lower 

Collinearity 

Tol. VIF 

CogAT Comp .092 .038 .203 .017 .166 .431 2.32 

PS Reading .016* .002 .518 .011 .021 .452 2.21 

PS Mathematics .005 .004 .086 -.004 .013 .421 2.38 

Economic Status 1.352 1.126 .067 -.873 3.576 .957 1.04 

* Significant at the p = .01 level. 

use the same curriculum standards as prescribed by the state and many of the same 

instructional resources.  However one of the three is traditional in its approach.  The 

second campus has a school wide STEM emphasis, and the third campus utilizes a 

project-based learning approach across all grade levels.  There was no existing evidence 

to suggest a hypothesis that students coming from any one of the three campuses would 

score higher or lower than the other two.   However, the potential existence of a campus 

effect on students’ critical thinking scores would be a confounding variable.   Thus, if 

there were a campus effect, it would a logical threat to the validity of the findings 

comparing gifted to general education students and examining the relationships between 

cognitive and achievement variables. 

 A random effects model analysis of variance was conducted to examine the 

differences in the mean scores between the three campuses.  In this model the school is 

treated as a random effect and the analysis tests the null hypothesis that there is an effect 

for school. Table 16 displays the means and standard deviations for the three schools on 



89 
 

the two measures of critical thinking.  Levene’s Test on the CCTT dependent variable 

confirmed the ANOVA assumption of homogeneity of variance, F(2, 200) = .02, p = .98.  

Levene’s Test on the TCT dependent variable also confirmed the ANOVA assumption of 

homogeneity of variance, F(2, 202) = .33, p = .72.  A separate random effects ANOVA was 

conducted to analysis between subject effects for each of the two dependent variable 

measures, CCTT and TCT. 

Table 16 

Critical Thinking Scores for Three Participating Campuses 

  

The random effects analyses of variance modeled the relationships between the 

variables in the following way:  

Yij = µ + Ui  + Wij   

Where Y is the score of the j
th

 pupil at the i
th

 school. µ is the mean test score of the entire 

population. U is the random school effect measuring the average score at school i with 

the average score of the population. W represents the individual-error attributed to the 

pupil j compared to the average at school i.  

 CCTT TCT 

Campus n Mean SD n Mean SD 

Campus 1 54 35.50 10.72 54 23.24 6.78 

Campus 2 72 33.74 11.53 75 22.83 6.25 

Campus 3 77 34.52 11.40 76 22.83 7.06 

Totals 203 34.50 11.24 205 22.94 6.68 
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In the random effects ANOVA for the CCTT measure of critical thinking skills, 

no effects attributed to school were found for the three group means, F(2, 200) = .38, p = 

.69, 
2 

< .01.  In the random effects ANOVA for the TCT measure of critical thinking 

skills, no effects attributed to school were found for the three group means, F(2, 202) = .08, 

p = .93, 
2 

< .01.  In both analyses (Tables 17& 18), the data suggest the null hypotheses 

be rejected; thus, there were no detected random effects attributed to the three schools. 

Table 17 

Random Effects for Campus ANOVA (CCTT) 

Source SS df MS F p 

Intercept Hypothesis 237,148.59 1.00 237,148.59   

 Error 104.92 2.14 49.03   

Campus  Hypothesis 96.04 2.00 48.02 .378 .686 

 Error 25,408.71 200.00 127.04   

 

Table 18 

Random Effects Campus ANOVA (TCT) 

Source SS df MS F p 

Intercept Hypothesis 105,459.55 1.00 105,459.55   

 Error 11.12 2.81 3.96   

Campus  Hypothesis 6.78 2.00 3.39 .075 .927 

 Error 9,091.39 202.00 45.01   
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CHAPTER FIVE 

 

Discussion and Implications 

 This study analyzed critical thinking skills with upper elementary students.  The 

results provide a deeper understanding of the nature of critical thinking and its 

relationship with cognitive ability and academic achievement.  The results have potential 

implications for researchers who continue to investigate critical thinking skills and 

instructional interventions that affect those skills.  Additionally the results have potential 

implications for educators in elementary school settings who may wish to measure the 

impact of instruction on students’ ability to think critically.  Evidence to support the 

differences in critical thinking among gifted students and general education peers could 

have implications for the identification and services provided to gifted students at the 

elementary level. 

Overview of Findings 

 The purpose of the study was to analyze the relationships between critical 

thinking and cognitive ability, academic achievement, and demographic variables.  The 

study also made a direct comparison of the critical thinking skills of identified gifted 

students and their general education peers.  The sources of data included two measures of 

critical thinking that were administered with the participants and the collection of existing 

data from the participating school district.  Existing data included measures of cognitive 

ability, academic achievement in reading and mathematics, and demographic variables of 

gender, ethnicity, age, and economic status.  Six research questions guided the study. 
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Question One 

 The first question analyzed the relationship between the two measures of critical 

thinking, CCTT and TCT.  Participants in the study took both tests roughly one week 

apart.  To account for potential practice effects roughly half of the participants took the 

CCTT first and half took the TCT first.  The analysis to see if there were practice effects 

found no significant differences in the mean scores of the group who took the CCTT first 

versus the group who took the CCTT second.  The analysis to see if there were practice 

effects found no significant differences in the mean scores of the group who took the 

TCT first versus the group who took the TCT second.  Eliminating the practice effect as a 

confounding variable, the scores were compared using a Pearson Product Moment 

correlation measurement.   

 The results suggested that a moderate to strong relationship existed between the 

CCTT and the TCT.  The administration guide of the CCTT found correlation measures 

ranging from .41 to .47 when compared to other measures of critical thinking.  Prior to 

this study, there were no correlation studies examining the relationship between the TCT 

and other measures of critical thinking.  The results in this study found a .60 correlation 

between the CCTT and the TCT.  This is evidence that the two tests are measuring the 

same construct; thus, the results provide construct validity for both the CCTT and the 

TCT.  Previous construct validity comparisons for the CCTT were made with the Watson 

Glaser Critical Thinking Appraisal which is only used with students at high school and 

beyond.  Hence, the construct validity support for the CCTT is strengthened for younger 

students by the significant correlation with the TCT.  Furthermore, the TCT also found 

construct validity support as a result of this relationship in the present study. 
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 The relationship between the CCTT and the TCT was further validated by 

comparing the relationships that both had with other variables.  The CCTT and the TCT 

had almost identical correlations with cognitive ability as measured by the CogAT 

composite as well as the verbal, quantitative, and non-verbal sub-sections of the CogAT.  

The CCTT and the TCT also had significant correlations with the measures of reading 

and math academic achievement.  Thus, not only do the two tests of critical thinking 

appear to be measuring the same construct of critical thinking, they both share variance 

similarly with cognitive ability and academic achievement. 

 Analysis of the relationship between the two tests also provides some subtle 

differences.  First, the TCT had a stronger relationship with reading achievement than the 

CCTT did (.70 compared to .48).  Similarly the TCT had a stronger relationship with the 

verbal sub-score of the CogAT (.61 compared to .51).  The evidence suggests that the 

TCT had greater co-variance with verbal ability and reading achievement; thus, it could 

be projected that students who are slightly stronger in reading may score higher on the 

TCT relative to the CCTT.  Consequently, the CCTT had slightly stronger relationships 

with the quantitative and non-verbal scores of the CogAT but essentially no difference on 

the math achievement measure.  While not as strong as the relationship between the 

verbal measures and the TCT, the comparatively stronger relationship between the CCTT 

and the quantitative measures could result in mathematically talented students scoring 

better on the CCTT relative to the TCT. 

 Slight differences were also found in the relationships between the CCTT and the 

TCT compared to demographic variables.  While neither the CCTT nor the TCT found 

significant differences when comparing performance by gender, the differences in the t-



94 
 

test scores were interesting.  The t value for the CCTT gender comparison was .16 and 

the t value for the TCT gender comparison was 1.69 which would have been significant 

at a p < .10 critical value.  Because the reading achievement scores predicted a significant 

amount of variance in the TCT scores, it was possible that gender differences in reading 

achievement were contributing to the slight differences between male and female 

students on the TCT.  However, comparisons of means on reading achievement revealed 

no differences, t(173) = -.58, p = .56. Male students’ mean was 2671.71 (SD = 211.33), 

and female students’ mean was 2690.34 (SD = 210.25).  If nothing else, it merits further 

study to explore potential gender differences in critical thinking as measured by the TCT 

with females scoring slightly higher than males.   

A slight difference was also found between the two tests when looking at the 

effects of ethnicity on critical thinking scores.  When comparing critical thinking scores 

on the CCTT, the scores obtained by Black students were significantly lower than the 

other three ethnic groups.  However, when comparing the critical thinking scores on the 

TCT, the scores obtained by Black students were not significantly lower than the other 

three ethnic groups.  In both cases the group size for Black students (n = 8) is too small to 

generalize and should be interpreted with caution, but the differences between the two 

tests and the lower scores by Black students on the CCTT should merit further study.  

Interestingly both tests of critical thinking found no differences between the Hispanic 

group and the White and Asian groups.  Given the typical at-risk concerns for Hispanics 

as a group, these results were encouraging. 

There was a slight difference on the way economically disadvantaged students 

performed on the two tests.  The differences in the mean score on the CCTT were 
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significant with economically disadvantaged students scoring lower than the non-

disadvantaged students.  However, there was slight but non-significant difference in the 

mean scores between the same two groups on the TCT.  This could suggest that the 

CCTT was more susceptible to the effects of economic status than was the TCT. 

Thus, even though slight differences were found in the relationships between the 

CCTT and the TCT in their correlations with the other variables, there was ample 

evidence to suggest construct validity for both instruments.  Either could be used for 

subsequent research studies with elementary student populations, and both share variance 

similarly with other variables. 

Question Two 

The second research question analyzed the relationship between critical thinking 

skills and cognitive ability.  Critical thinking was measured with both the CCTT and the 

TCT, and cognitive ability was measured with the CogAT.  The cognitive ability measure 

on the CogAT included verbal, quantitative, and non-verbal sub-scores in addition to the 

composite score.  A moderate to strong relationship was found to exist between students’ 

critical thinking skill performance and their cognitive ability on both measures of critical 

thinking. 

Existing literature found in the administration guide for the CCTT reported 

approximate correlation measures between the CCTT and cognitive ability measures to 

be approximately .50.  However, that report did not include references to published 

studies which would allow verification.  The present study found a Pearson Product 

Moment correlation of .61 between the CCTT and the CogAT composite suggesting that 

the actual relationship between cognitive ability and critical thinking is slightly stronger 
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than reported in the CCTT administration guide.  The relationship between the CCTT and 

the CogAT sub-scores is significant for each sub-score but not quite as strongly 

correlated to the CCTT as the CogAT composite score.  Similar Pearson Product Moment 

correlations were found for each sub-score as follows: .51 verbal, .53 quantitative, and 

.54 non-verbal.  Thus, the CogAT sub-scores in the present study were correlated with 

the CCTT at roughly the same levels reported in the CCTT administration guide. 

The Pearson Product Moment measures in the present study were similar to those 

previously reported; the correlation between the TCT and CogAT verbal was .61 and 

between the TCT and CogAT non-verbal was .49.  Additionally, the present study 

supported a strong relationship between the TCT and the CogAT composite (.60) and the 

CogAT quantitative (.45).  The VanTassel-Baska et al. (2009) study reported a 

relationship between the TCT and the CogAT verbal at .63 and the CogAT non-verbal at 

.45. 

The positive and significant relationship found between critical thinking and 

cognitive ability in the present study is consistent with the existing research which 

reported moderate to strong relationships between critical thinking and cognitive ability 

(Kardash & Scholes, 1996; Linn & Shore, 2008; Stanovich, 1999).  The additional 

evidence increases confidence in the significant association between cognitive ability and 

critical thinking skills. Furthermore, the previous studies included older students in the 

analyses of the relationship, but the present study suggested that the strength of the 

association extended to younger students at the elementary level as well. 

Two potential conclusions could be offered upon the strength of this relationship.  

First, it may be asserted that the ability to think critically is positively related to one’s 
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cognitive ability; that would be the assertion the present study intended to support.  The 

second assertion questions the validity of the measures of critical thinking claiming that 

they look like reading tests, and they correlate significantly with the CogAT verbal 

scores; thus, what the CCTT and the TCT really measure is verbal ability not critical 

thinking.  This threat to validity cannot be ignored.  However, in the present study the 

inclusion of both the quantitative and the non-verbal CogAT sub-scores provides 

evidence to refute the threat to validity of the critical thinking measures.  The strength of 

the relationships between the non-verbal cognitive measure and the CCTT is as strong as 

or stronger than the relationship between the CCTT and the verbal measure.  

Additionally, while the TCT scores were more strongly related to the verbal cognitive 

measure than the CCTT scores were, the TCT was also significantly related to the 

quantitative and non-verbal measures of cognitive ability.  Thus, the sub-score 

relationship analyses of the present study lend support to the existence of the positive 

relationship between cognitive ability and critical thinking while also contradicting the 

threat to validity that the CCTT and the TCT are actually measuring only verbal ability or 

reading skills. 

Question Three 

 The third research question analyzed the relationship between critical thinking 

skills and academic achievement in both reading and mathematics.  Positive and 

significant relationships were found between both the CCTT and the TCT and reading 

achievement.  Positive and significant relationships were also found between both the 

CCTT and the TCT and mathematics achievement.  These results would be expected 

given that a positive and significant relationship exists between cognitive ability and 
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academic achievement in both reading and mathematics.  In other words, the three 

variables of critical thinking, cognitive ability, and academic achievement share 

significant amounts of variance. 

 In the CCTT administration guide, estimated correlation between the CCTT and 

academic achievement were reported to be around .45; however, similar to the reported 

relationship between the CCTT and cognitive ability, the actual studies were not 

published or identified to verify.  The present study supported this estimated relationship 

as the CCTT had a Pearson Product Moment correlation to reading achievement at .48 

and mathematics achievement at .49.  As previously mentioned above, a potential threat 

to the validity of a critical thinking measure is that it could be measuring reading 

achievement.  The present study found the same level of correlation between reading and 

mathematics achievement and the CCTT.  These findings support the relationship 

between critical thinking and academic achievement in general on the CCTT. 

 The present study estimated the relationship between the TCT and reading 

achievement to be positive and significant (.70).  The VanTassel-Baska et al. (2009) 

study previously reported a significant and positive relationship between critical thinking 

on the TCT and reading achievement on the Iowa Test of Basic Skills (.63).  The 

VanTassel-Baska et al. study did not report a relationship between the TCT and 

mathematics achievement; however, the present study estimated that relationship to also 

be positive and significant (.54).  While the CCTT relationship between reading and 

mathematics achievement is roughly equal, the TCT relationship with reading 

achievement is stronger than the relationship with mathematics achievement.  As 

discussed previously, the evidence suggests that the TCT is more strongly related to 
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reading skills than mathematics skills while the CCTT is similarly related to both reading 

and mathematics skills.  However, both measures of critical thinking reveal significant 

and positive relationships with academic achievement in both reading and mathematics. 

Question Four 

 The fourth research question compared the critical thinking scores of identified 

gifted students to general education students of similar age and background.  On two 

separate measures of critical thinking, identified gifted students outperformed general 

education students (d = 1.52 and d = 1.36).  There was an insignificant relationship 

between the amount of time the identified students spent in the gifted program and their 

critical thinking skills; therefore, it seems more likely that the difference in critical 

thinking performance is associated with the cognitive aspects of giftedness rather than 

time spent participating in a gifted education program. 

 The literature review identified seven cognitive characteristics on which gifted 

students perform at higher levels than comparable general education students. Those 

seven cognitive characteristics included processing speed, problem solving, 

metacognition, sustained task attention, memory, abstraction and generalization skills, 

and the ability to learn with minimal instruction.  The findings of this study suggest that 

critical thinking skills could be added to the list of verified cognitive characteristics on 

which gifted students perform differently than their general education peers. 

 While the identification of gifted students frequently includes multiple measures, 

generally high levels of cognitive ability and academic achievement are factors in the 

identification of gifted students.  Given the evidence of strong associations between 

critical thinking and both cognitive ability and academic achievement, it might be 
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inferred that gifted students would likely demonstrate higher levels of critical thinking 

than general education peers.  The present student directly compared these two groups of 

students on two different measures of critical thinking, and the effect sizes for both 

comparisons were large.  These results contribute to the theoretical foundations of 

research on individual differences in gifted education and suggest further implications for 

the identification and programming for gifted students. 

Question Five 

 The fifth research question analyzed the capacity of measures of cognitive ability, 

academic achievement, and demographic variables to predict critical thinking skills.  

Multiple regression models were examined for these predictive relationships on both the 

CCTT and the TCT.  The CogAT composite was the strongest predictor of critical 

thinking performance on the CCTT, and the reading achievement score was the strongest 

predictor of critical thinking performance on the TCT.  These results are consistent with 

the strengths of association found in previous analyses in this study.  The regression 

model including cognitive ability, academic achievement, and demographic variables 

accounted for 37% of the variance on the CCTT and 52% of the variance on the TCT. 

 The demographic variables in the present study accounted for very little variance 

in critical thinking scores.  Because of the evidence found in comparison of means, only 

economic status was included in the multiple regression models.  When examined 

directly in comparisons of mean scores, there were no differences found for gender on 

either measure of critical thinking.  There were no differences in mean scores found 

between the main three ethnicities compared in the study, Asian, Hispanic, and White.  

There were only eight Black students who volunteered for the study, and results for such 
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a small group should be interpreted with caution.  The results for the Black students were 

mixed.  They scored significantly lower than the other three ethnic groups on the CCTT, 

but they did not score significantly lower than the other three ethnic groups on the TCT.  

The mixed results combined with the small sample size suggest that no conclusions 

should be drawn about Black student performance compared to the other ethnicity groups 

in the study.  

The results for the demographic variable of economic status were also mixed in 

the present study.  Students classified as economically disadvantaged scored lower than 

non-disadvantaged students on the CCTT, but the same students did not score lower than 

their non-disadvantaged peers on the TCT.  The administration manual of the CCTT 

reported similar results from previous examination; there were slight differences 

suggesting a trend that economically disadvantaged students scored lower on the CCTT.  

In the present study the same students did not score lower on the TCT; thus, no 

conclusion should be drawn for the mixed result.  However, because of the significance 

of the mean difference on the CCTT, economic status was added to the regression 

analyses. 

 The variance explained by cognitive ability and academic achievement is 

significant for both measures of critical thinking.  These variables in combination account 

for roughly 40 to 50% of the variation in critical thinking scores.  Given that insignificant 

amounts of variation are accounted for by the demographic variables included in the 

model, it would be worth investigating the potential sources of additional variance in 

subsequent studies. 

 



102 
 

Question Six 

 The sixth research question examined the potential random effects associated with 

the schools from which volunteer participants were drawn.  All participants were 

volunteers from the same school district in an upper-middle class suburban community, 

but the participants came from three different campuses within that district.  All three 

campuses were similar in their results on previous state testing earning exemplary ratings 

from the state.  The primary reason for the comparison between the three schools was to 

rule out a threat to the validity of the relationships between the other variables that might 

have been caused by a random school effect.  No differences were found in the mean 

critical thinking scores between the three campuses on either test of critical thinking.  

Thus, the elimination of a random school effect provides greater confidence in the 

measures of relationship between the variables of cognitive ability, academic 

achievement, and critical thinking.  Additionally, the elimination of a random school 

effect provides great confidence in the evidence supporting differences between the 

performances of identified gifted students compared to general education peers. 

Implications of the Findings 

 Working, learning, and democratic citizenship in the information rich 21
st
 Century 

place a greater emphasis on critical thinking skills (Trilling & Fadel, 2009; Wagner, 

2008).  As school systems embrace the evolutions of knowledge structures (Slattery, 

2006), critical thinking about what to believe and how to act are being more explicitly 

endorsed as educational goals (Balin & Siegel, 2003).  The present study provides data to 

clarify the relationships between critical thinking skills and typical existing measures of 
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student abilities and achievement.  Three implications surface from the results in the 

present study. 

Measuring Critical Thinking 

 While critical thinking is increasingly lauded as an educational goal, the 

measurement of critical thinking is varied in both type and scope (Abrami et al., 2008).  

No evidence was found in literature review for schools conducting accurate or systemic 

measurement of students’ ability to think critically.  This study provides validity evidence 

for the use of either the CCTT or the TCT as measurement tools to assess the level of 

critical thinking demonstrated by elementary students. While both measures were 

significantly related to cognitive ability and academic achievement, the analysis of 

composite and sub-scores suggest that the CCTT and the TCT measure the construct of 

critical thinking.  The meta-analysis of the effects of types of instruction on critical 

thinking (Abrami et al., 2008) indicates that instructional interventions can have effects 

on students’ performance in critical thinking.  Given this evidence, schools desiring to 

establish the development of critical thinking as an explicit goal of instruction should be 

able to measure and track students’ skill development and the effects of the school’s 

instructional programs for critical thinking. 

 Another positive finding from the present study is the low level of impact of 

demographic variables in the assessment of critical thinking.  When schools measure 

student performance across subject areas, concerns may exist regarding varying 

performance levels of groups based on ethnicity, gender, or economic status.  The 

evidence of the present study combined with previous studies supports very little effect 

for these demographic variables in the measurement of critical thinking.  



104 
 

 Review of literature on critical thinking assessment and development suggests 

that both are more likely to occur at high school and post-secondary levels of education.  

Less attention in the research literature has been given to critical thinking in the upper 

elementary grades.  In fact, very few recent studies of critical thinking were found with 

elementary aged students, and those were from the Center for Gifted Education at the 

College of William and Mary where the TCT was developed. The data from the present 

study indicate that critical thinking can be accurately measured and analyzed with upper 

elementary school students.  The comparison of the two tests with the 4
th

 grade 

participants revealed a strong relationship between the tests and normal distribution of 

scores.  Thus evidence supports the development of instructional interventions to 

explicitly develop and measure critical thinking at elementary grade levels.  

Identifying and Serving Gifted Students 

 The second implication from the present study is the evidence supporting the 

differences in critical thinking skills between identified gifted and general education 

students.  The literature of gifted education supports the existence of individual 

differences in performance stemming from high cognitive ability and academic 

achievement.  Parks (2009) noted that the development of critical thinking skills is often 

a goal in gifted education but research on the actual measurement and development of 

critical thinking skills with gifted students is limited.  Parks also noted that critical 

thinking skills are not commonly used as part of the identification of gifted students.  The 

present study provides evidence that gifted students have higher levels of critical thinking 

skills compared to comparable general education students of similar age and background. 
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 The measurement of critical thinking skills could be used as part of a battery of 

assessments to determine placement in gifted education programs.  Evidence from this 

study indicates a strong correlation between measured cognitive ability and critical 

thinking skills.  Furthermore, the present study found few and insignificant differences 

based on demographic variables in measures of critical thinking.  Such immunity to the 

impact of background could make the measure of critical thinking a successful tool for 

the identification of gifted students.  Either the CCTT or the TCT would be an 

appropriate tool to include in the gifted identification process if the recognition of and 

development of critical thinking is an educational goal for the program. 

 Additionally, as Parks (2009) recognized, development of critical thinking is a 

common goal of gifted education programs.  If a school system were to emphasize the 

development of critical thinking as a part of participating in the gifted education program, 

those skills could be accurately measured and tracked for progress.  Additionally, these 

measurements of critical thinking skills could be used for program evaluation similar to 

the way the CCTT was used to evaluate the development of critical thinking skills in the 

Destination Imagination program (Missett et al., 2010). 

 The evidence that gifted students demonstrate stronger skills than their general 

education peers suggests that strength in critical thinking could be strong and desirable 

characteristic of identified gifted students.  This implication lends support for the 

inclusion of developing critical thinking as a gifted education program goal.  The present 

study found a slight positive but insignificant relationship for between critical thinking 

skills and time spent in the gifted education program.  This suggests that there was little if 

any impact on critical thinking skills that may be associated with participation in the 
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program.  A talent development approach to gifted education would suggest that critical 

thinking is a demonstrated talent of gifted students and should be developed and 

practiced as part of the program services. 

Critical Thinking as a Learning Tool 

 One of the conceptual foundations of this study was the role of critical thinking 

within the psychology of learning.  Critical thinking can be thought of as an outcome of 

learning, and the literature validates this in recent studies (see Bataineh & Zghoul, 2006; 

Daud & Husin, 2004; VanTassel-Baska et al., 2009).  Critical thinking can also be 

thought of as a cognitive tool to enhance the efficiency of learning (Cohen & Kim, 2010; 

Piaget, 1967).  Critical thinking includes interpretation, analysis and evaluation of 

information, and good critical thinkers make good judgments based on reasonable 

evidence about what to do or to believe (Facione, 1990; Foundation for Critical Thinking, 

2012; Paul 1990).  Thus, the inference can be made that one with strong critical thinking 

skills would be more efficient and making meaning from information or learning. 

 The question arises of what would serve as evidence that students with higher 

critical thinking scores are better at or more efficient at learning.  One potential answer to 

the evidence question would be the existence of a significant positive relationship 

between critical thinking skills and academic achievement.  The present study found 

significant positive relationships between academic achievement and both measures of 

critical thinking.  These relationships were significant in both reading achievement and 

mathematics achievement.  Of course this inference is complicated by the shared variance 

between cognitive ability, academic achievement, and critical thinking.  Causal 

connections cannot be verified by analyses of relationships, and multiple interpretive 
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possibilities exist.  One could interpret that high levels of academic achievement are the 

result of high levels of cognitive ability. The data show that relationship to be strong with 

approximately a .70 correlation.  One could also interpret that high levels of academic 

achievement are the result of high levels of critical thinking.  The data show that 

relationship to be strong ranging from correlations of .48 to .70 depending on the measure 

of critical thinking and the subject area of achievement.  Similarly both of these 

inferences could also be interpreted in the reverse where high levels of cognitive ability 

and high levels of critical thinking are the result of high levels of academic achievement. 

 The interpretation of these relationships was considered by Nickerson, Perkins, 

and Smith (1985) when they suggested that behaving intelligently includes skills of 

critical thinking.  The strong positive relationship between cognitive ability and critical 

thinking would support their assertion that the ability to think critically is a function of or 

by-product of intelligence.  Though the data in this study cannot verify the role of critical 

thinking in the psychology of learning, the results do support the possibility that critical 

thinking functions in the role of equilibration (Cohen & Kim, 2010) and higher levels of 

critical thinking accelerate cognitive development.  Subsequently, higher levels of critical 

thinking could enhance academic achievement. 

Limitations of the Study 

 Sampling error is a limitation of the study.  The participants in the study were 

volunteers from a single upper-middle class community.  Given a relatively low 

representation of economically disadvantaged students, the general affluence of the 

sample could serve as a confounding factor in the results.  Additionally, the small number 

of Black students in the sample makes any interpretation of their results as a group 
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difficult; however, the proportional representation of Black students in the sample was 

similar to the proportional representation of Black students in the school district.  Thus, 

the error was not so much in participation rate of Black students but simply the lack of 

Black students in general in the population of the school district. 

 An additional limitation of the study is its use of descriptive and correlational 

analysis of data.  While the correlational analysis of the data clarifies relationships 

between variables in their direction and strength, there is still the desire to know causal 

influences between variables.  The type of analyses in this study cannot be used to 

provide causal results.  It can be validated that critical thinking, cognitive ability, and 

academic achievement are all positively related.  It is evident that the three variables 

share significant amounts of variance. However, researchers cannot conclude any causal 

relationship between the variables based on the present study.   

 A third limitation of the present study is the age restriction of the sample of 

participants.  Only fourth grade students were included in the study.  This limitation was 

partly due to the fact that fourth grade is the lower limit for which the CCTT was 

designed.  The TCT was designed to be used with students in grades three through five., 

but recruiting of volunteers was limited to students in fourth grade.  Data in the 

administration guides of both the CCTT and the TCT suggest that as subjects grow older 

and increase in grade in school there will be a corresponding increase in scores.  Thus, it 

can be assumed that the observed relationships between variables would be similar with 

students in other grades, but those relationships cannot be verified in the present study 

limited to only fourth grade students. 
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 An additional limitation due to the age restriction of the sample involves the 

analysis of the amount of time spent in a gifted program and critical thinking skill 

performance.  The mean amount of time spent in the GT program was slightly less than 

two years (23.27 months).  Teaching students to think critically is a stated goal of the 

participating district’s gifted education program.  While the present study found no 

relationship between critical thinking skills and the amount of time spent in the gifted 

program, the question similarly asked with older students who had been in the gifted 

program for longer periods of time may have yielded a different finding.  All that can be 

concluded from the analysis of the time spent in the gifted program is that time in the 

program was not related to critical thinking skills with this group of fourth grade students 

who had been in the program for an average of 23 months. 

Recommendations for Further Study 

 A significant finding from the study is that identified gifted students have higher 

levels of critical thinking skills than their general education peers.  Since this study was 

limited to students in upper elementary school, it is a recommendation to replicate the 

study with students in middle school and high school.  Similarly the difference in critical 

thinking skills between identified gifted and general education students needs to be 

validated in a more diverse population.  As mentioned above, a limitation of the present 

study is the homogeneity of the sample limited to one upper middle class community.  

While the present study supports the assertion that gifted students are better critical 

thinkers than their general education peers, replication studies with varied ages and 

demographics would increase its validity. 
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 An additional recommendation for further research is to expand the sample to 

examine the potential group means differences between ethnicities.  This study was 

conducted in Texas where Hispanic students often score below the level of their White 

and Asian peers on measures of academic performance.  This study found no differences 

between those three ethnic groups on critical thinking skills.  While there is a distinctly 

positive aspect of the no difference result, it somewhat defied expectation.  It is 

recommended that additional study be conducted with Hispanic students in more diverse 

settings.  The participating district is one of the highest achieving in the state.  

Replication in more diverse districts with varying educational experiences and 

expectations would be beneficial to understanding Hispanic student performance on 

critical thinking skills.  

 One benefit of clarifying the relationship between cognitive ability, academic 

achievement, and critical thinking is to strengthen further research.  Intervention studies 

measuring the effects of instructional interventions on critical thinking skills were 

popular in the literature review; however only one study (VanTassel-Baska et al., 2009) 

examined the effects of the intervention while also accounting for variance in cognitive 

ability.  Based on the shared variance between critical thinking and cognitive ability and 

academic achievement, any further research on the effects of an instructional intervention 

on critical thinking would be improved by using a co-variate measure to account for 

cognitive ability and/or academic achievement. 

 One implication for this study was to consider the role of critical thinking as a 

tool to enhance academic achievement.  While the present study documented a positive 

and significant relationship between the two variables, critical thinking and academic 
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achievement, it would be more interesting to explore a causal relationship to see if a 

student’s level of critical thinking skill influences how much or how efficiently the 

student learns.  One way to do this would be to use levels of critical thinking skills as a 

grouping variable to measure the effects of instructional interventions on academic 

achievement.  This further study would contribute to the role of critical thinking in the 

psychology of learning. 

Summary 

 Critical thinking is a concept that has existed since the very foundations of 

western civilization in Ancient Greece.  It has been discussed and studied as an 

educational objective in American education since the early 20
th

 Century.  However, the 

challenges of the knowledge explosion and availability of the 21
st
 Century have propelled 

critical thinking to increasing importance as a desired educational outcome.  The 

significance of the present study was to establish a positive and significant relationship 

between cognitive ability, academic achievement, and critical thinking.  Additionally, the 

present study provided evidence that gifted students outperform their general education 

peers on skills of critical thinking.  The present study supports the possibility that 

interventions to increase critical thinking skills could have corresponding increases in 

either academic achievement or cognitive abilities or both.  Finally, the present study 

supports the existence of variance in critical thinking skills between students as early as 

fourth grade, and it suggests that development of and measurement of critical thinking in 

elementary is both desirable and possible. 

   

  



112 
 

 

 

REFERENCES 

Ablard, K. E., & Tissot, S. L.  (1998). Young students’ readiness for advanced math:  

Precocious abstract reasoning.  Journal for the Education of the Gifted, 21, 206-

223. 

Abrami, P. C., Bernard, R. M., Borokhovski, E., Wade, A., Surkes, M. A., Tamim, R., & 

Zhang, D. (2008). Instructional interventions affecting critical thinking skills and 

dispositions: A stage 1 meta-analysis. Review of Educational Research, 78, 1102-

1134. 

Alexander, J. M., Carr, M., & Schwanenflugel, P. J.  (1995). Development of 

metacognition in gifted children:  Directions for future research. Developmental 

Review, 15(1), 1-37. 

Allison, P.D. (1999). Multiple regression: A primer. Thousand Oaks, CA:  Pine Forge 

Press. 

Bailin, S.,  & Siegel, H. (2003). Critical thinking. In N. Blake, P. Smeyers, R. Smith, & 

P. Standish (Eds.), The Blackwell guide to the philosophy of education (pp. 181-

193). Oxford, UK: Blackwell. 

Baillargeon, R., Pascual-Leone, J., & Roncadin, C.  (1998).  Mental-attentional capacity:  

Does cognitive style make a difference?  Journal of Experimental Child 

Psychology, 70, 143-166. 

Bataineh, R. F., & Zghoul, L. H. (2006). Jordanian TEFL graduate students’ use of 

critical thinking skills (as measured by the Cornell Critical Thinking Test, Level 

Z). The International Journal of Bilingual Education and Bilingualism, 90, 33-50. 

Baum, S. M., Owen, S. V., & Oreck, B. A.  (1996).  Talent beyond words:  Identification 

of potential talent in dance and music in elementary students.  Gifted Child 

Quarterly, 40, 93-101. 

Bloom, B. S., & Sosniak, L. A.  (1981).  Talent development  vs. schooling.  Educational 

Leadership, 38(3), 86-94. 

Borkowski, J. G., & Peck, V. A. (1986). Causes and consequences of metamemory in 

gifted children. In R. J. Sternberg & J. E. Davidson (Eds.), Conceptions of 

giftedness (pp. 182-200).  Cambridge, England:  Cambridge University Press. 

Bracken, B. A., Bai, W., Fithian, E., Lamprecht, M. S., Little, C., & Quek, C. (2003). The 

Test of Critical Thinking. Williamsburg, VA: Center for Gifted Education, The 

College of William and Mary. 



113 
 

Carter, K. R. (1985). Cognitive development of intellectually gifted:  A Piagetian 

perspective. Roeper Review, 7, 180-184. 

Cattell, R. B. (1987). Intelligence:  Its structure, growth, and action. Amsterdam: North-

Holland. 

 

Chen, C. C. (2000). An experimental study about implementing the teaching strategies of 

critical thinking in social class of 5
th

 grade elementary school. Unpublished 

master thesis. National Chengchi University, Taiwan (in Chinese). 

Clark, B. (2002). Growing up gifted (6
th

 ed.). Upper Saddle River, NJ: Merrill/Prentice 

Hall. 

Cohen, L. M., & Kim, Y. M. (2010). Piaget’s equilibration theory and the young gifted 

child: A balancing act.  Roeper Review, 21, 201-206. 

Cohen, R. J., & Swerdlik, M. E. (2002).  Psychological testing and assessment:  An 

introduction to tests and measurements (5
th

 ed.) Boston: McGraw Hill. 

Cohen, R. L., & Sandberg, T.  (1977). Relation between intelligence and short-term 

memory.  Cognitive Psychology, 9, 534-554. 

Coleman, E. B., & Shore, B. (1991).  Problem solving processes of high and average 

performers in physics.  Journal for the Education of the Gifted, 14, 366-379. 

Cross, T. L., & Coleman, L. J. (2005). School-based conceptions of giftedness. In R. J. 

Sternberg & J. E. Davidson (Eds.), Conceptions of giftedness (pp. 52-63). 

Cambridge, England: Cambridge University Press. 

Dark, V. J., & Benbow, C. P.  (1990).  Enhanced problem translation and short-term 

memory:  Components of mathematical talent.  Journal of Educational 

Psychology, 82, 420-429.  

Dark, V. J., & Benbow, C. P.  (1991).  Differential enhancement of working memory 

with mathematical and verbal precocity.  Journal of Educational Psychology, 83, 

48-60. 

Davidson, J. E., & Sternberg, R. J. (1984). The role of insight in intellectual giftedness. 

Gifted Child Quarterly, 28, 257-273. 

Davis, G., & Rimm, S. (1989). Education of the gifted and talented (2nd ed.). Englewood 

Cliffs, NJ: Prentice Hall.  

Dewey, J. (1916). Democracy and education: An introduction to the philosophy of 

education. New York: Macmillan. 

Dewey, J. (1991). How we think. Buffalo, NY: Prometheus Books. (Original work 

published 1910) 



114 
 

Donahue, J. M. (1994). Student perceptions of their teachers, their school and themselves 

as learners. Unpublished doctoral dissertation, Iowa State University. 

Ennis, R. H. (1989). Critical thinking and subject specificity: Clarification and needed 

research. Educational Researcher, 18(3), 4-10. 

Ennis, R. H. (1990). The extent to which critical thinking is subject-specific: Further 

clarification. Educational Researcher, 19(4), 13-16. 

Ennis, R. H., Millman, J., Tomko, T. N. (2005). Cornell critical thinking tests (5
th

 ed., 

Revised). Seaside, CA: Critical Thinking Company. 

Ewers, C. A., & Wood, N. L. (1993).  Sex and ability differences in children’s math self-

efficacy and prediction accuracy.  Learning and Individual Differences, 5, 259-

267. 

Facione, P. A. (1990). Critical thinking: A statement of expert consensus for purposes of 

educational assessment and instruction. Research findings and recommendations. 

Newark, DE: American Philosophical Association. (ERIC Document 

Reproduction Services No. ED315423) 

Facione, P. A., & Facione, N. (1992). The California Critical Thinking Dispositions 

Inventory (CCTDI) and the CCTDI test manual. Millbrae, CA:  California 

Academic Pres. 

Feldhusen, J. F. (1989). Why the public schools will continue to neglect the gifted. Gifted 

Child Today, 12(2), 56-59. 

Follman, J. Hernandez, D., & Miller, W. (1969). Canonical correlations of scholastic 

aptitude and critical thinking. Psychology, 6(3), 3-5. 

Ford, M. E., & Keating, D. P.  (1981).  Development and individual differences in long-

term memory retrieval:  Process and organization.  Child Development, 52, 234-

241. 

Foundation for Critical Thinking. (2012). Our concept and definition of critical thinking.  

Retrieved from http://www.criticalthinking.org/pages/our-concept-of-

criticalthinking/411 

Frasier, M. M., & Passow, A. H. (1994). Towards a new paradigm for identifying talent 

potential. Storrs, CT: National Research Center on the Education of the Gifted 

and Talented, University of Connecticut. 

Galton, F. (1869). Hereditary genius: An inquiry into its laws and consequences. London: 

Macmillan. 

Gilbert, J. (2007). Catching the knowledge wave: Redefining knowledge for the post-

industrial age. Education Canada, 47(3), 4-8. 



115 
 

Glaser, E. M. (1941). An experiment in the development of critical thinking.  New York:  

Teachers College Press. 

Glaser, R. (1984). Education and thinking: The role of knowledge. American 

Psychologist, 39, 93-104. 

Glasser, M. (1964). Linear regression analysis with missing observations among the 

independent variables. Journal of the American Statistical Association, 59, 834-

844. 

Grandy, V. V. (1993). Characteristics of intelligent behavior and critical thinking ability 

among elementary students. (Doctoral dissertation,  University of Nebraska - 

Lincoln).  Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/3040380

47?accountid=7014  

Gredler, M. E. (1992). Learning and instruction: Theory into practice (2
nd

 ed.). New 

York: Macmillan. 

Griffitts, D. C. (1987). The effect of activity-oriented science instruction on the 

development of critical thinking skills and achievement.  (Doctoral dissertation, 

Northern Arizona University). Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview 

Groarke, L., Tindale, C. (1986). Critical thinking: How to teach good reasoning. 

Teaching Philosophy, 9, 301-318. 

Gross, U. M. (2004).  Exceptionally gifted children (2
nd

 ed.).  New York:  

RoutledgeFalmer. 

H. Res. 1804, 103d Cong., Goals 2000: Educate America Act (1994) (enacted). Retrieved 

from http://www2.ed.gov/legislation/GOALS2000/TheAct/intro.html 

Helsdingen, A., van Gog, T., & van Merriënboer, J. (2011). The effects of practice 

schedule and critical thinking prompts on learning and transfer of a complex 

judgment task. Journal of Educational Psychology, 103, 383-398. 

Hettinger, H., & Carr, M.  (2003). Cognitive development in gifted children:  Toward a 

more precise understanding of emerging differences in intelligence.  Educational 

Psychology Review, 15, 215-246. 

Hirsch, Jr., E. D. (1996). The schools we need: And why we don’t have them. New York: 

Doubleday. 

Hoh, P. S. (2008).  Cognitive characteristics of the gifted.  In J. A. Plucker, and C. M. 

Callahan, (Eds.), Critical issues and practices in gifted education:  What the 

research says, (pp. 57-84). Waco, TX:  Prufrock Press. 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview
http://www2.ed.gov/legislation/GOALS2000/TheAct/intro.html


116 
 

Holt, P. W. (1988).  An experimental field study of the influences of gender, grade level, 

locus-of-control, and a metacognitive treatment on critical thinking. (Doctoral 

dissertation, University of Wyoming).  Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/3037234

50?accountid=7014  

Hunt, E., Lunneborg, C., & Lewis, J.  (1975).  What does it mean to be high verbal?  

Cognitive Psychology, 7, 194-227. 

Joint Commission on Standards of Educational and Psychological Testing. (1999). 

Standards for educational and psychological testing. Washington, DC:  American 

Educational Research Association. 

Jolly, J., & Kettler, T. (2008). Gifted education research 1994-2003: A disconnect 

between priorities and practice. Journal for the Education of the Gifted, 31, 427-

446. 

Jones, H. E. (1993). The effect of direct instruction of thinking skills in elementary social 

studies on the development of thinking skills. (Doctoral dissertation, Memphis 

State University).  Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/3040710

87?accountid=7014  

Jones, W. T. (1970). The classical mind: A history of western philosophy. San Diego, 

CA: Harcourt Brace Jovanovich. 

Kardash, C. M., & Scholes, R. J. (1996). Effects of pre-existing beliefs, epistemological 

beliefs, and need for cognition on interpretation of controversial issues. Journal of 

Educational Psychology, 88, 260-271. 

Keating, D. P., & Bobbitt, B. L.  (1978).  Individual and developmental differences in 

cognitive processing components of mental ability.  Child Development, 49, 155-

167. 

Kettler, T. (2009, December). Measuring critical thinking: An analysis of the Cornell 

Critical Thinking Test. Paper presented at the annual conference of the Texas 

Association for the Gifted/Talented, Houston, TX. 

Kezar, L. P. (1991). Effects of computer technology and traditional methods of 

instruction upon the critical thinking skills of teachers and students. (Doctoral 

dissertation,  University of North Carolina at Greensboro).  Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/3039241

22?accountid=7014  

Krutetskill, V. A. (1976).  The psychology of mathematical abilities in school children (J. 

Teller, Trans.).  Chicago:  University of Chicago Press. 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/303924122?accountid=7014
http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/303924122?accountid=7014


117 
 

Lee, S. L., & Olszewski-Kubilius, P. (2006).  A study of instructional methods used in 

fast-paced classes.  Gifted Child Quarterly, 50, 216-237. 

Linn, B. & Shore, B. M. (2008). Critical thinking. In J. A. Plucker & C. M. Callahan 

(Eds.), Critical issues and practices in gifted education: What the research says 

(pp. 155-165). Waco, TX:  Prufrock Press. 

Lohman, D. F. & Hagen, E. P. (2003).  CogAT form 6:  Interpretive guide for teachers 

and counselors.  Rolling Meadows, IL:  Riverside. 

 

Lynch, S. J. (1992).  Fast-paced high school science for the academically talented:  A six-

year perspective.  Gifted Child Quarterly, 36, 147-154. 

 

Marsh, H. W. (1998). Pairwise deletion for missing data in structural equation models:  

Non positive definitive parameter estimates, goodness of fit, and adjusted sample 

sizes. Structural Equation Modeling, 5, 22-36. 

McPeck, J. (1981). Critical thinking and education. New York: St. Martin’s. 

Messick, S. (1989a). Meaning and values in test validation:  The science and ethics of 

assessment. Educational Researcher, 18(2), 5-11. 

Messick, S. (1989b). Validity. In R.L. Linn (Ed.), Educational Measurement (3
rd

 ed.) 

(13-103). New York: Macmillan. 

Mills, C. J., Ablard, K. E., & Lynch, S. J. (1992).  Academically talented students’ 

preparation for advanced-level coursework after individually paced precalculus 

class.  Journal for the Education of the Gifted, 16, 3-17. 

Missett, T., Callahan, C., Hertberg-Davis, H., McCarty, R., & Whitmire, A. (2010, 

November). Destination Imagination evaluation:  Program impacts on creativity, 

problem solving, critical thinking, and teamwork. Poster presented at the annual 

meeting of the National Association of Gifted Children, Atlanta, GA. 

Montague,  M. (1991).  Gifted and learning-disabled gifted students’ knowledge and use 

of mathematical problem solving.  Journal for the Education of the Gifted, 14, 

393-411. 

Mulnix, J. W.  (2010). Thinking critically about critical thinking. Educational Philosophy 

and Theory, 1-16.  Doi: 10.1111/j.1469-5812.2010.00673.x 

Neihart, M., Reis, S. M., Robinson, N. M., & Moon, S. M. (Eds.). (2002). The social and 

emotional development of gifted children: What do we know? Waco, TX: 

Prufrock Press. 

Nickerson, R. S., Perkins, D. N., & Smith, E. E. (1985). The teaching of thinking. 

Hillsdale, NJ: Lawrence Erlbaum Associates. 



118 
 

Norris, S. P. (1985). Synthesis of research on critical thinking. Educational Leadership, 

42, 40-45. 

Nussbaum, E. M. (2008). Using argumentation vee diagrams (AVDs) for promoting 

argument-counterargument integration in reflective writing. Journal of 

Educational Psychology, 100, 549-565. 

O’Brien, R. M. (2007).  A caution regarding rules of thumb for variance inflation factors. 

Quality & Quantity, 41, 673-690. 

Overall, J. E., Atlas, R. S., & Gibson, J. M. (1995). Power of a test that is robust against 

variance heterogeneity. Psychological Reports, 77, 155-159. 

Parks, S. (2009). Teaching analytical and critical thinking skills in gifted education. In F. 

A. Karnes & S. M. Bean (Eds.), Methods and Materials for Teaching the Gifted 

(3
rd

 ed.), (pp. 261-300). Waco, TX: Prufrock Press. 

Partnership for 21
st
 Century Skills. (2004). Moving education forward. Retrieved January 

4, 2010 from http://www.21stCenturyskills.org/  

Paul, R. W. (1985). McPeck’s mistakes. Informal Logic, 7(1), 35-43. 

Paul, R. W. (1990). Critical thinking: What every person needs to survive in a rapidly 

changing world. Rohnert Park, CA: Center for Critical Thinking and Moral 

Critique. 

Piaget, J. (1967). Six psychological studies (A. Tenzer, Trans.). New York: Random 

House. (Original work published 1964) 

Piaget, J. (1971). Psychology and epistemology: Towards a theory of knowledge (A. 

Rosin, Trans.). New York: Viking. (Original work published 1970) 

Piirto, J. (1992).  Understanding those who create. Dayton, OH:  Ohio Psychology Press. 

Reis, S. M. (1989). Reflections on policy affecting the education of gifted and talented 

students: Past and future perspectives. American Psychologist, 44, 399-408. 

Renzulli, J. S. (1977).  The enrichment triad model. Mansfield Center, CT:  Creative 

Learning Press. 

Renzulli, J. S. (2005). The three-ring conception of giftedness: A developmental model 

for creative productivity. In R. J. Sternberg & J. E. Davidson (Eds.), Conceptions 

of Giftedness (pp. 53-92). Cambridge, England: Cambridge University Press. 

Resnick, L. B., & Hall, M. W. (1998). Learning organizations for sustainable education 

reform. Daedalus, 127(4), 89-118. 

http://www.21stcenturyskills.org/


119 
 

Richardson, F. C., & Slife, B. D. (2011). Critical thinking in social and psychological 

inquiry. Journal of Theoretical and Philosophical Psychology, 31, 165-172. 

Rogers, K. B. (1986). Do the gifted think and learn differently? A review of recent 

research and its implications for instruction.  Journal for the Education of the 

Gifted, 10, 17-39. 

Root-Bernstein, R., & Root-Bernstein, M. (2004).  Artistic scientists and scientific artists:  

The link between polymathy and creativity. In R. J. Sternberg, E. L. Grigorenko, 

& J. L. Singer (Eds.), Creativity:  From potential to realization (pp. 127-151). 

Washington, DC:  American Psychological Association. 

Rotherham, A. J., & Willingham, D. (2009). 21
st
 Century skills: The challenges ahead. 

Educational Leadership, 67(1), 16-21. 

Royalty, J. (1991). The generalizability of critical thinking: Paranormal beliefs versus 

statistical reasoning. Journal of Genetic Psychology, 156(4), 477-488. 

Russell, D. (1941). Education for critical thinking. The School, 30, 188-194. 

Sá, W. C., Stanovich, K. E., & West, R. F. (1999). The domain specificity and generality 

of belief bias: Searching for generalizable critical thinking skill. Journal of 

Educational Psychology, 91(3), 497-510. 

Scantron Corporation. (2005). Applying adaptive technology to diagnose student 

performance and progress. Retrieved from 

http://www.scantron.com/downloads/Performance _Series_White_Paper.pdf 

Scruggs, T. E., & Mastropieri, M. A. (1985). Spontaneous and verbal elaboration in 

gifted and nongifted youths.  Journal for the Education of the Gifted, 9, 1-10. 

Sezer, R. (2008). Integration of critical thinking skills into elementary schoolteacher 

education courses in mathematics. Education, 128, 349-362. 

Shavinina, L. V., & Kholodnaja, M. A.  (1996). The cognitive experience as a 

psychological basis for intellectual giftedness.  Journal for the Education of the 

Gifted, 20, 3-35. 

Shepherd, N. G. (1998). The probe method: A problem-based learning models affect on 

critical thinking skills of fourth and fifth grade social studies students. (Doctoral 

dissertation, North Carolina State University).  Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/304441222?

accountid=7014  

Shore, B. M. (2000).  Metacognition and flexibility:  Qualitative differences in how 

gifted children think.  In R. C. Friedman & B. M. Shore (Eds.), Talents unfolding: 

Cognition and development (pp.  167-187). Washington, DC: American 

Psychological Association. 

http://www.scantron.com/downloads/Performance%20_Series_White_Paper.pdf


120 
 

Shore, B. M., & Kanevsky, L. S. (1993). Thinking processes:  Being and becoming 

gifted. In K. A. Heller, F. J. Mönks, & A. H. Passow (Eds.), International handbook 

of research and development of giftedness and talent (pp. 133-147). New York: 

Pergamon Press. 

Shore, B. M., & Lazar, L. (1996).  IQ related differences in time allocation during 

problem solving.  Psychological Reports, 78, 848-850. 

Sidney, A. H. (1989). The effects of the inquiry method of teaching science on critical 

thinking skills, achievement and attitude toward science. (Doctoral dissertation, 

Mississippi State University). Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/303730799?

accountid=7014  

Siegel, H. (1988). Educating reason: Rationality, critical thinking, and education. New 

York: Routledge.  

Slattery, P. (2006). Curriculum development in the postmodern era (2
nd

 ed.). New York: 

Routledge. 

Smith, B. O. (1953).  The improvement of critical thinking. Progressive Education, 30, 

129-134. 

Sriraman, B. (2004).  Gifted ninth graders’ notion of proof:  Investigating parallels in 

approaches of mathematically gifted students and professional mathematicians.  

Journal for the Education of the Gifted, 27, 267-292. 

Sriraman, B.  (2008).  Mathematical giftedness, problem solving and the ability to 

formulate generalizations:  The problem-solving experiences of four gifted 

students. In B. Sriraman (Ed.), Creativity, giftedness, and talent development in 

mathematics, (pp. 33-60).  Charlotte, NC:  Information Age Publishing. 

Stanovich, K. E. (1999). Who is rational? Studies of individual differences in reasoning. 

Mahwah, NJ:  Lawrence Erlbaum. 

Steinberg, L., Mislevy, R.J., Almond, R.G., Baird, A., Callahan, C., Chernick, H. (2000). 

Using evidence-centered design methodology to design standards-based learning 

assessments. Princeton, NJ:  Educational Testing Service. 

Steiner, H. H. (2006). A microgenetic analysis of strategic variability in gifted and 

average ability children. Gifted Child Quarterly, 50, 62-74. 

Sternberg, R. J. (2004). Why smart people can be so foolish. European Psychologist, 9, 

145-150. 

Sternberg, R. J., & Davidson, J.E. (Eds.) (2005). Conceptions of giftedness (2
nd

 ed.). 

Boston: Cambridge University Press. 



121 
 

Sternberg, R. J., Lautrey, J., & Lubart, T. I. (2003). Where are we in the field of 

intelligence, how did we get here, and where are we going. In R. J. Sternberg, J. 

Lautrey, & T. I. Lubart (Eds.), Models of Intelligence: International Perspectives 

(pp. 3-25), Washington, DC: American Psychological Association. 

Tell, M. P. (1988). The impact of a thinking skills curriculum on selected cognitive 

processes of intermediate grade students. (Doctoral dissertation, Illinois State 

University). Retrieved from 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/3035663

09?accountid=7014 

Terman, L. M. (1926). Mental and physical traits of a thousand gifted children. Vol. 1. 

Genetic studies of genius (2nd ed.). Stanford, CA: Stanford University Press. 

Toplak, M. E., & Stanovich, K. E. (2002). The domain specificity and generality of 

disjunctive reasoning: Searching for a generalizable critical thinking skill.  

Journal of Educational Psychology, 94, 197-209.  

Trilling, B., & Fadel, C. (2009). 21
st
 Century skills: Learning for life in our times. San 

Francisco, CA: Jossey-Bass.  

Tsui, L. (1999) Critical thinking inside college classrooms: Evidence from four 

institutional case studies. Paper presented at the annual meeting of the Association 

for the Study of Higher Education, San Antonio, TX.  (ERIC Document 

Reproduction Service No. ED 437013) 

Tsui, L. (1998). A review of research on critical thinking. Paper presented at the annual 

meeting of the Association for the Study of Higher Education, Miami, FL. (ERIC 

Document Reproduction Service No. ED 427572) 

Tsui, L. (2002). Fostering critical thinking through effective pedagogy: Evidence from 

four institutional case studies.  Journal of Higher Education, 73, 740-763. 

VanTassel-Baska, J. (1983).  Profiles in precocity:  The Midwest Talent Search finalists.  

Gifted Child Quarterly, 27(3), 139-145. 

VanTassel-Baska, J., Bracken, B., Feng, A., & Brown, E. (2009). A longitudinal study of 

enhancing critical thinking and reading comprehension in Title I classrooms. 

Journal for the Education of the Gifted, 33, 7-37. 

VanTassel-Baska, J., & Strambaugh, T. (2006). Project Athena: A pathway to advanced 

literacy development for children of poverty. Gifted Child Today, 29(2), 58-63. 

VanTassel-Baska, J., Zuo, L., Avery, L. D., & Little, C. A. (2002). A curriculum study of 

gifted-student learning in the language arts. Gifted Child Quarterly, 46, 30-44. 

Vernon, P. E. (1961). The structure of human abilities (2
nd

 ed.). London: Methuen. 

http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/303566309?accountid=7014
http://ezproxy.baylor.edu/login?url=http://search.proquest.com/docview/303566309?accountid=7014


122 
 

Wagner, T. (2008). The global achievement gap: Why even our best schools don’t teach 

the new survival skills our children need—and what we can do about it.  New 

York: Basic Books. 

Wagner, T. A., & Harvey, R. J. (2006). Development of a new critical thinking test using 

item response theory.  Psychological Assessment, 18, 100-105. 

Walser, N. (2008). Teaching 21
st
 Century skills. Harvard Education Letter, 24(5), 1-3. 

Watson, G., & Glaser, E. M. (1980). Watson-Glaser Critical Thinking Appraisal. San 

Antonio, TX: PsychCorp. 

Welch, B. L. (1947). The generalization of “Student’s” problem when several different 

population variances are involved. Biometrika, 34, 28-35. 

West, R. F., Toplak, M. E., & Stanovich, K. E. (2008). Heuristics and biases as measures 

of critical thinking: Associations with cognitive ability and thinking dispositions. 

Journal of Educational Psychology, 100, 930-941. 

Willingham, D.  T. (2007). Can critical thinking be taught? American Educator, 31(2), 8-

19. 

Winner, E.  (1996).  Gifted children:  Myths and realities.  New York:  Basic Books. 

Witta, E. L. (2000, April). Four methods of handling missing data in predicting 

educational achievement. Paper presented at the annual conference of the 

American Educational Research Association, New Orleans, LA. (ED 445022) 

Yancher, S. C., Slife, B. D., & Warne, R. (2008). Critical thinking as disciplinary 

practice. Review of General Psychology, 12, 265-281. 

Yang, S. C., & Chung, T-Y. (2009). Experimental study of teaching critical thinking in 

civic education in Taiwanese junior high school.  British Journal of Educational 

Psychology, 79, 29-55. 

Yeh, Y. C., Yeh, P. L., & Hsieh, C-C. (2000). The test of critical thinking skills for 

primary and secondary school students. Annual Journal of Measurement, 47(1), 

27-47. 

Zascavage, V., Masten, W. G., Schroeder-Steward, J., & Nichols, C. (2007). Comparison 

of critical thinking in undergraduates and graduates in special education.  

International Journal of Special Education, 22, 25-31. 

Zohar, A., & Tamir, P. (1993). Incorporating critical thinking into a regular high school 

biology curriculum. School Science and Mathematics, 93(3), 136-140. 



123 
 

Zohar, A., Weinberger, Y., & Tamir, P. (1994). The effect of the biology critical thinking 

project on the development of critical thinking. Journal of Research in Science 

Teaching, 31(2), 183-196. 

 

 


