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Professional tasks include teaching courses in learning, cognition, intelligence, 

creativity, and measurement. Research foci are cognitive diagnostic testing and the 

improvement of basic cognitive abilities and higher reasoning skills, especially 

critical thinking skills, among learners.  
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IntroductionIntroductionIntroductionIntroduction    

 

Critical thinking skills are among the most 

important classes of student outcomes in 

the 21st century, according to the 

Partnership for 21st Century Skills (2009). 

These skills are often in service to other 

cognitive skills such as problem solving 

and decision making. Using the vernacular, 

critical thinking skills permit us “to 

separate the wheat from the chaff.” 

 

Slide 1 

 

In his important work on undergraduate 

education entitled Our Underachieving 

Colleges, Derek Bok, a former President of 

Harvard University, (2006) provided a 

similar view by arguing that critical 

thinking is one of the major goals of an 

undergraduate education. Critical thinking 

is indeed a major learner outcome for the 

21st century. 

 

But what is critical thinking? What are the 

critical thinking skills? How is critical 

thinking measured? How does one teach 

critical thinking? This paper will attempt 

to provide answers to these questions 

through a critical review of a set of 

measures of critical thinking and their 

psychometric properties. After that critical 

review will be an exposition of features of 

instruction for critical thinking skills. This 

paper will then end with suggestions for 

future measurement and teaching of 

critical thinking skills. 

 

Critical Review of Selected Critical Critical Review of Selected Critical Critical Review of Selected Critical Critical Review of Selected Critical 

Thinking SkillsThinking SkillsThinking SkillsThinking Skills    

    

The tests to be reviewed in this section are 

the following: (1) California Critical 

Thinking Skills Test (CCTST); (2) Cornell 

Critical Thinking Test (CCTT); (3) 

Ennis-Weir Critical Thinking Essay 

(Ennis-Weir); (4) University of Florida 

Critical Thinking Tests; and (5) Watson 

Glaser Critical Thinking Appraisal 

(WGCTA).  

 

Slide 2 

 

This review is not comprehensive, as not 

all tests of critical thinking are included in 

this review. For example, the Minnesota 

Test of Critical Thinking-II with some fine 

psychometric properties is not included in 

this review. However, the tests that are 

reviewed vary enough to permit a detailed 

examination of the range of critical 

thinking skills and their assessment. 

 

California Critical Thinking Skills Test California Critical Thinking Skills Test California Critical Thinking Skills Test California Critical Thinking Skills Test 

(CCTST)(CCTST)(CCTST)(CCTST)    

    

 The first test to be examined is the 

California Critical Thinking Skills Test. 

That test is a standardized test of critical 

thinking skills appropriate for college level 

1. Importance of Critical Thinking

1. Critical thinking skills are one class of 21st

Century Student Outcomes (Partnership for 21st

Century Skills, 2009).

2. Critical thinking is one of the major goals of an

undergraduate education (Bok, 2006).

3. Critical thinking is a major learner outcome for

the 21st century.

2. Selected Critical Thinking Tests

1. California Critical Thinking Skills Test
(CCTST)

2. Cornell Critical Thinking Test (CCTT)

3. Ennis-Weir Critical Thinking Essay (Ennis-
Weir)

4. University of Florida Critical Thinking Tests

5. Watson Glaser Critical Thinking Appraisal
(WGCTA)
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students (Facione, 1990a, 1990d, 1991). 

The test has 34 multiple choice test items 

with 4 or 5 answer choices for each item. 

The examinee reads a short passage in 

each item and then answers the question 

that follows the passage. Some items are 

similar to reading comprehension 

questions found in standardized tests such 

as the LSAT and the SAT.  The number of 

items answered correctly is the test score. 

The time limit for the test is usually 45 

minutes.  

 

 

  

2.1. California Critical Thinking

Skills Test (CCTST)

1. Standardized test of college level critical
thinking skills (Facione, 1990a, 1991).

2. Normed with data collected from 1,673
undergraduate students during the 1989-
90 school year at California State
University Fullerton (Facione, 1990d).

  

2.1. Uses of the CCTST

1. To measure college level critical thinking.

2. To screen for positions that require
problem solving and decision making.

3. To assess critical thinking abilities of
nursing students.

 

 

  

2.1. Composition of the CCTST

1. Test is composed of 34 multiple-choice
test items with 4 or 5 answer choices.

2. For each item, the examinee reads a short
passage and then answers the question that
follows the passage.

3. Test score is the number of items
answered correctly.

  

2.1. Composition of the CCTST

(continued)

4. The time limit for the test is typically 45

minutes.

5. Some items resemble reading

comprehension questions found in the

widely-used tests such as the LSAT and

the SAT.

 

 

  

2.1. CCTST Subtests

1. Analysis (9 items)

2. Inference (14 items)

3. Evaluation (11 items)

Secondary Subtests

1. Deductive Reasoning

2. Inductive Reasoning

  

2.1. CCTST Sample Item

Jeanne weighs 120 pounds. Her brother, Frank,
weighs 20 pounds more than Jeanne. Their sister,
Suzanna, weighs less than Frank.

A) Suzanna weighs more than Jeanne.

B) Suzanna weighs less than Jeanne.

C) Frank weighs more than Jeanne and Suzanna.

D) Jeanne weighs less than Frank and Suzanna.

Answer: C

 

 

Slide Series 1-1 
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The test has a moderate level of reliability, 

but with lower subtest reliability. 

 

The CCTST has content and concurrent 

validity, but lacks any evidence of 

construct validity. In summary, this test is 

an adequate measure of critical thinking. 

 

 

  

2.1. CCTST Validity

1. Content validity supported by a panel of
experts.

2. Concurrent validity supported by
significant correlations with GPA, SAT
Math and Verbal, and Nelson-Denny
Reading Test (Facione, 1990b).

 

 

  

2.1. CCTST Bias

1. Lack of  gender bias

2. Lack of ethnic bias

3. Lack of racial bias

4. Lack of bias based on academic major

5. Students who are English language
learners or students with poor reading
comprehension ability performed worse
than their peers

  

2.1. CCTST and Reading

Comprehension Ability

1. Students who are English language
learners or students with poor reading
comprehension ability performed worse
than their peers.

2. Students who were non-native English
speakers did not improve in their CCTST
scores as a result of a semester course in
critical thinking (Facione, 1990c).

 

 

  

2.1. Conclusions - CCTST

1. The CCTST is an adequate measure of
critical thinking ability.

2. However, subtest reliability is lacking.

3. Verbal ability may impact accurate
measurement of critical thinking.

 

 

Slide Series 1-2 

 

2.1. CCTST Reliability

1. Using KR-20, the internal consistency of
the test is .68-.69, a moderate level of
reliability.

2. The subtest reliability (Cronbach’s alpha) 
is lower ranging from .14 for the Analysis
subtest to .68 for the Deduction subtest.
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Cornell Critical Thinking Test (CCTT)Cornell Critical Thinking Test (CCTT)Cornell Critical Thinking Test (CCTT)Cornell Critical Thinking Test (CCTT)    
    

 Robert Ennis and Jason Millman 

developed the Cornell Critical Thinking 

Test, composed of multiple choice test 

items. 
 

This test has relatively weak psychometric 

properties and lacks construct validity

 
   

2.2. Cornell Critical Thinking Test

(CCTT)

1. Robert H. Ennis and Jason Millman
developed the Cornell Critical Thinking
Test (CCTT).

2. This test has two levels:

A) Level X for students in grades 4-14.

B) Level Z for gifted secondary school students,
college students, and  adults.

  

2.2. Composition of the CCTT

1. Level X has 71 multiple-choice items.

2. Level Z has 52 multiple-choice items.

       

  

2.2. Subscales of the CCTT

1. Deduction

2. Semantics

3. Credibility

4. Induction-judging conclusions

5. Induction-planning experiments

6. Definition

7. Assumption identification

  

2.2. CCTT Sample Item

Suppose you know that

All cats can jump.

All animals that can jump are brown.

Then would this be true?

All cats are brown.

Answers:

1. True

2. False

3. Maybe

Answer: 1. True

  

  

2.2. Reliability of the CCTT

1. The internal consistency ranges from .67
to .90 for Level X.

2. The internal consistency ranges from .52
to .77 for Level Z.

3. The split-half reliability ranges from .76
to .87 for Level X.

4. The split-half reliability ranges from .55
to .76 for Level Z.

  

2.2. Validity of the CCTT

1. Hughes (1992) reported that the

concurrent validity of the CCTT to be

relatively low.

2. The correlations of the CCTT with

student grades were in the .15-.17 range,

but the correlations of the CCTT with

scholastic aptitude and intelligence

measures were approximately .50.

  

  

2.2. Conclusions - CCTT

1. The CCTT has relatively weak psychometric

properties -- especially, validity.

2. There is a need for empirical research on the

construct of critical thinking and on how that

construct is different from intelligence and

reading comprehension ability.

3. Such research may contribute to research on the

construct validity of the CCTT.

 

Slide Series 2    
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EnnisEnnisEnnisEnnis----Weir Critical Thinking Essay Test Weir Critical Thinking Essay Test Weir Critical Thinking Essay Test Weir Critical Thinking Essay Test 

(Ennis(Ennis(Ennis(Ennis----Weir)Weir)Weir)Weir)    

    

This is an essay test in which examinees 

evaluate arguments presented in fictitious 

letters to the editor.  

Although the test items have more 

ecological validity than many other test 

items assessing critical thinking, there is a 

need for more research on the reliability 

and validity of the test. In addition, there 

is a need for greater precision in the 

scoring system to reduce the subjectivity of 

the test.

 
 

   

2.3. Ennis-Weir Critical Thinking

Essay Test (Ennis-Weir)

1. Robert Ennis and Eric Weir developed

the Ennis-Weir Critical Thinking Essay

Test (Ennis-Weir).

2. This is an essay test in which the

examinee evaluates arguments presented

in fictitious letters to the editor.

  

2.3. Ennis-Weir Scoring Scheme - 1

1. After reading a fictitious letter to the

editor, the examinee evaluates nine

arguments presented in the letter.

2. The examinee then writes an evaluative

essay for each of the nine arguments.

3. A qualified examiner assesses each essay.

4. The maximum score for the test is 29

points.

  

         

                         

     

2.3. Conclusions - Ennis-Weir

1. There is a need for research on the

validity and reliability of the test.

2. There is also a need for more precise

scoring criteria to decrease test

subjectivity.

 

Slide Series 3    

2.3. Ennis-Weir Scoring Scheme - 3

8. Properties of item essays:

a. Getting the point.

b. Seeing the reasons and assumptions.

c. Stating one ’s point.
d. Offering good reasons.

e. Seeing other possibilities, and

f. Responding appropriately to and/or avoiding

the following argument weaknesses such as

use of emotive language to persuade. 

2.3. Ennis-Weir Scoring Scheme - 2

5. The test requires approximately 40
minutes to complete.

6. The test has external validity in that the
item responses are similar to typical
instances of  critical thinking.

7. However, the test scoring scheme is
subjective.

2.3. Reliability of the Ennis-Weir

1. Inter-rater reliability for 27 college students is 
.86.

2. Inter-rater reliability for 28 gifted 8th grade
students is .82. (Ennis & Weir, 1985).

 

2.3. Validity of the Ennis-Weir

1. The test seems to have content validity.

2. No concurrent validity of the test is
available in the test manual.
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University of Florida Critical Thinking University of Florida Critical Thinking University of Florida Critical Thinking University of Florida Critical Thinking 

TestsTestsTestsTests    

    

The tests of critical thinking developed at 

the University of Florida are the following: 

(1) the Critical Thinking Disposition 

Assessment Instrument (EMI); (2) the 

Quantitative Florida Test for Critical 

Thinking Skills (UFCTS); and (3) the 

Qualitative Florida Test for Critical 

Thinking Skills (UFQCTS). The tests were 

measures of critical thinking applied to 

food biotechnology. 

 

These tests have limited utility, because 

they are set in the context of food 

biotechnology. The subtests tend to have 

fine reliabilities, but these tests lack 

validity information. 

 
 

   
 

     
 

     

2.4.b. Scoring Scheme for the UF/CTS

1. Items are multiple choice items with 5-8 items
assessing each construct.

2. All items involve a food biotechnology
context.

3. Maximal scores are 100 for Analysis, 100 for
Evaluation, 100 for Inference, and 300 for the
Total.

 

 

Slide Series 4-1 

2.4. University of Florida Critical

Thinking Tests 

・ There are three tests:

a. Critical Thinking Disposition Assessment
Instrument. 

b. Quantitative Florida Test for Critical
Thinking Skills.

c. Qualitative Florida Scale for Critical 
Thinking Skills.

2.4.a. Critical Thinking Disposition

Assessment Instrument (EMI)

・ This test assesses three constructs:

a. Engagement -- confidence in thinking and 
communication. 

b. Cognitive Maturity -- self-awareness and
objectivity.

c. Innovativeness -- intellectual curiosity. 

2.4.a. Scoring Scheme for the EMI

1. The test has 26 items making use of a 5- 
point Likert scale with 1 representing

”Strongly Agree“  and “5” representing
“Strongly Disagree”.

2. Maximal scores were 55 for Engagement 
(11 items), 40  for Maturity (8 items), 35
for Innovativeness (7 items), and 130 for
the total (26 items).

2.4.a. Sample Item for the EMI

“ I am interested in many topics. ”

1   2   3   4   5

Strongly         Strongly

   Agree         Disagree 

・ This item measures Engagement. 

2.4.b. Quantitative Florida Test for

Critical Thinking Skills (UF/CTS)

・ This test assesses three constructs: 
a. Analysis

b. Inference

c. Evaluation
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2.4.c. Qualitative Florida Test for

Critical Thinking Skills (UF/QCTS)

1. This test assesses six constructs:

a. Interpretation

b. Analysis

c. Evaluation

d. Inference

e. Explanation

f. Self-regulation

2. Items entailed evaluations of editorials.

  
 

  

2.4. Reliability of the UF Tests

1. EMI alphas are .89 for Engagement, .73 for
Cognitive Maturity, and .82 for
Innovativeness.

2. UF-CTS alphas are .68 for Analysis, .85 for
Inference, and .72 for Evaluation.

     
 

  

2.4. Conclusions - UF Tests

1. The tests provide measures of critical thinking
in the context of food biotechnology.

2. The subtests tended to have fine reliabilities.

3. The UF-QCTS is difficult  to score.

4. Validity research on the tests is sparse.

 
 

Slide Series 4-2 

 

 

The WatsonThe WatsonThe WatsonThe Watson----Glaser Critical Thinking Glaser Critical Thinking Glaser Critical Thinking Glaser Critical Thinking 

Assessment (WGCLA)Assessment (WGCLA)Assessment (WGCLA)Assessment (WGCLA)    

 

This test is the classic measure of critical 

thinking. Its items form five cognitive 

classes: inference, recognition of 

assumptions, deduction, interpretation, 

and evaluation of arguments. 

 

The Watson-Glaser Critical Thinking 

Assessment has moderate levels of 

reliability. In addition, there is evidence 

that the test has content validity and 

concurrent validity. 

 

2.4.c. Scoring Scheme for the

UF/QCTS

1. This test has 24 items with 4 items relating to
each construct.

2. Each item involves the evaluation of an
editorial.

3. Each item response is measured on a 5-point 
scale with 1 representing “ Poor Critical
Thinking”  and 5 representing  “ Excellent
Critical Thinking”..

4. There are three raters for each test response.

2.4. Validity of the UF Tests

・ A panel of experts in critical thinking and
food biotechnology attested to the content
and face validity of the tests.



教育テスト研究センター 第 16回研究会報告書（2010）                              

- 10 - 

 
 

  

2.5. Watson-Glaser Critical

Thinking Appraisal (WGCTA)

1. Classic measure of critical thinking

2. Uses

a. To predict success in many professional

occupations.

b. To assess critical thinking as an outcome

measure.

   

2.5. WGCTA - Types of Items

1. Inference

2. Recognition of Assumptions

3. Deduction

4. Interpretation

5. Evaluation of Arguments.

 
 

     
 

     
 

Slide Series 5 

 

Certain conclusions result from this review. 

First, test subscales lack adequate levels of 

reliability. Second, the tests lack evidence 

of construct validity. Third, there is a lack 

of systematic inquiry on the factor 

structure of critical thinking tests. Fourth, 

there is a lack of inquiry on the diagnostic 

and predictive features of critical thinking 

measures. 

  

Slide 3 

2.5.WGCTA Sample Item.

・  Evaluation of Arguments Item

Should all young adults learn a trade?

No; excessive studying permanently warps an

individual’ s character.
(This argument is not directly related to the

question, because learning a trade does not

necessarily require excessive studying.)

2.6. General Conclusions regarding the 
Selected Tests of Critical Thinking

・Needed are the following:

a. Improved reliability of subtests. 
b. Inquiry on the construct validity of the tests.

c. Careful investigation of the factor structure of
critical thinking. 

d. Development of a new generation critical
thinking test with predictive and diagnostic 
properties. 

2.5. WCGTA - Reliability 

1. The alpha reliability tends to be in the

.73-.86 range. 
2. The alpha reliability of the subscales tends 
to be lower in the .31-.83 range. 

3. The split-half reliability is .75.

4. The reliabilities of the WCGTA and its 
subscales tend to be moderate. 

2.5. WCGTA - Validity 

1. The scores on the Inference and
Deduction subscales significantly
predicted course grades.

2. Correlation between course grades and
Total test scores was .41, p < .01.

3. There is evidence in support of the face
and concurrent validity of the test.

2.5. WGCTA - Forms 

1. There are various forms of this test,

including Form S, Form A, and Form B. 
2. Form S has 16 scenarios and 40 items, all 

selected from the 80-item Form A.
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Features of Critical Thinking Skill Features of Critical Thinking Skill Features of Critical Thinking Skill Features of Critical Thinking Skill 

InstructionInstructionInstructionInstruction    

    

Critical thinking skills can be taught. One 

approach involves the evaluation of 

arguments through answering a set of 

questions such as “what is the conclusion?”

 

 

 

3. Instruction for Critical Thinking Skills

1. One approach involves the critical
evaluation of written arguments (e.g.,
Browne and Keeley , 2004).

2. The student learns to answer specific
questions when reading text.

3. Students learn to evaluate  critically letters
to the editor, editorials, and newspaper
opinion pieces, and essays.

 

3. Questions used in critical reading of

text (Browne & Keeley, 2004).

1. What is the issue?

2. What is the conclusion?

3. What are the reasons?

4. What words or phrases are ambiguous?

5. What are the value conflicts and
assumptions?

6. Are there any fallacies in the reasoning?

 

 

 

3. Questions used in critical reading of

text (Browne & Keeley, 2004).

7. How good is the evidence?

8. Are there rival causes?

9. Are the statistics deceptive?

10.What significant information is omitted?

11.What reasonable conclusions are possible?

  

 

  

3. Anticipated Outcomes

1. To develop critical thinking skills.

2. To facilitate the attainment of superior

levels of verbal achievement among

participating learners.

3. To develop advanced reading and writing

skills.

 

 

Slid Series 6-1 

 

3. Example of a Fallacy 

1 Argumentum ad baculum (i.e., argument

of the staff, appeal to force) 
a Fallacy occurs when the listener is coerced to

accept a conclusion of an argument.

b “Please accept the conclusion of this 
argument; otherwise, seek employment
elsewhere.”

3. Another Example of a Fallacy 

2. Argumentum ad hominem

a. Fallacy occurs when the premises castigate an
individual rather than question issues.

b. “Hideki  ’s view of the Tokyo Park System has 
no value, because he does not like nature. He
owns neither plants nor pets.” 
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Among the materials that a teacher could 

use when teaching critical thinking skills 

are newspapers. The editorials, letters to 

the editor, and opinion articles in 

newspapers are especially useful. Teachers 

may ask students to read newspaper 

editorials or letters to the editor and 

critically evaluate those passages by 

writing the answers to the questions 

associated with critical thinking skills. 

 

 

   

4. Suggestions for Future Measurement

and Teaching of Critical Thinking Skills

1. Development of a new and improved test
of critical thinking skills that has
predictive and diagnostic properties.

2. Development of a new and improved
instructional plan for the teaching of
critical thinking skills.

 
 

  

4. Suggestions for Future Measurement

and Teaching of Critical Thinking Skills

3. Research on  how to reconcile conceptual
frameworks underlying measures of
critical thinking (e.g., the APA Delphi
model) with an instructional plan to teach
critical thinking skills (e.g., the Browne &
Keeley, 2004 approach).

 
 

Slide Series 6-2 

 

Critical thinking is a crucial 21st century 

skill. Three lines of future inquiry are the 

following: (1) the development of measures 

of critical thinking that have predictive 

and diagnostic potential; (2) continued 

refinement of instruction for critical 

thinking skills; and (3) the coordination of 

conceptual frameworks underlying critical 

thinking skills and instructional plans for 

teaching critical thinking skills. Pursuit of 

these three lines of inquiry will likely 

facilitate the development of critical 

thinking skills among people. 
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